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The clutch is a single plate dry disc type of Borg

and Beck manufacture. The pressure plate (.22,

Illustration 1) is operated by means of three levers

(31) which are actuated from the clutch pedal (lB)
through the hvdraulic clutch control. The thrust
retluired on the presslrre plate is obtained from six

strong plessure springs (2,[). The release bearing
(25) is guiclecl bv a tubular extension on the bear-

Work which can be carried out
with the clutch fitted

Adjusting the clutch release fork travel

and clutch pedal play

In orclel to pre\,ent the clutch {rorn slipping, thc

rlutcl.r fork travel (A, Fig. 1) must be checked and

iI necessarv aclju-sted every 3000 miles (5000 km).
In the er ent of trouble arising with declutching, the

clutLh peclal pla1'(A, Fig.2) should also be

r hecked.

The clutch fork travel is adjusted by means of

the nuts i 1. Fig. I ). These are adjusted so that the

r:lutch fork travel is 0.12"-0.16" (:l-,1, mm) .

The ilutch peclal play should he 5112" (1210 mm)

and is adjusted rrith the nut (1, Fig" 2).

REPAIR INSTRUCTIOI\S

ing cover of the main drive pinion. The clutch is
controlled hydraulically.

The control consists of a master cylinder (9)

which is influenced by the clutch pedal and a con-

trol cylinder (4i) on the flywheel housing (46)

which operates the clutch via the clutch {ork (33)
and release bearing.

Clutch
Removing, early prod

1. Remove the gearbox. Eollorv the instructions

given in Part 3.

2. Disconnect the return spring.

3. Remove the release bearing.

4. Remove the cover under the flywheel.

5. Remor,e the lelease {ork by first slackening the

ball joint a few turns with a 17 mm spanner

and then holding it still while unscrerting the

bolt on which the ball joint fits. Then turn the

release Íork hal{ a turn and remove it back-

wards.

Fig.2. CLutch pedal pkty

Adiustins nut A. 5 112" (140 mrn)

Fis. I
1. Adjusting nut

Clutch fork trauel

A. 0.12"-0.16" (3-4 mm)
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2. Hul:

6. Check that the clutch ancl the flywheel are mark-
ed 'lvith paint. Othem ise, mark the cluich ancl

Ílywheel 'lvith pres-uure plate rr.ith a centre

punch. This must be done in orc'ler: to ensure

that the clutch is re{ittecl jn the same po-*ition

as before.

i. The six boits r'vhich hokl the r:lutch to the {1r.-

rvheel should be slackened crossuise a couple

SVO 4

of turns at a time to prevent breakage ancl then
removcd. Hold up the clutch so that it does not
{all to the {1oor. The clutch and the plate can

then be .removecl dou.nr'r.ards.

Removing, late prod.

I. Remove the gearbox. Follolv the instructions
given in Part 3.

2. Disconnect the retuin spring (34, Illustration 1)

at the release fork (33). Remove the bolt Íor
the control cylintler (,1f). Tie up the cylinrler
to the bo<lv. Remove the plate from the lorver

front part o{ th,e flyn-heel housirrg (46) .

Remor.e the bolts ancl take off the fiywheel
housing.

rl. llemovc the reiea-se bealing (25). Unscrerv the

bolt r'r,hir:h hoids the ball joint {or the release

fork. Remove the ball ancl {ork.

4. The six bolts rr,hich hoicl the r:lutch to the {1y-

rvheel shoulcl be slacliened crossrri..e a r:ouple

oÏ turns at a time to plevent breakage ancl

shoulcl then be remor.ed. Hoid up the clutch so

that it cloes not fall to the {1oor. Li{t o{f the

clutch and clutch plate (23).

Replacing clutch facings

1. Drill out the old rivets u.ith a drill having the

same rliameter as the rívets,9164" (3.5 mm)
anc1 remove the oltl {acings"

2. Chetk thc clutch plate. The indentations should
be even. 'l'he clutch plate must not be rvarped.
Thc springs and rivets in the hub should fit
securely and not shorv any signs o{ looseness.

The plate shoulcl slide easily on the main drivc
pinion i,r.ithout anv play. Check to see that there

are no cracl<s. IÍ anv of these defects are Íound

:,1r"".r,r","n 

plate shoultl be replacecl nith a nerv

3. Rivet on the ner facings (preferably in a rivet
pre-ui,) . \otc. The lir,ets should be insertecl {rom
the -"ide on rrhich tl.re fac'ing lies ancl riveted
{rorn the opposite direction against the disc.

LIsc er.ery other hole in the facing. A{ter riret-
ing, the far:ings shoulil be spaced frorn eacir

othcr as determined by the indentations in the
disc. See Fig. 3. This is most important in or.
cler to :rchiete a smooth engagement rvhen start-
ing and driving. The clutch {acings must be

absolutely free {rom oil. Oil on the {acings can
cause the clutch to r:hatter or grab.

I. Facing

Clutclt plate

3. Spring 4. Disc
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Fig. 4. Remouittg guide beuring
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Fig. 5. Marking of clutch couer and, pressure plate
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liig. 7. Placing the clutch in tlte f ixnre, Il

Fig. B. Remouing the leuers

3. Screw o{f the three adjusting nuts for the clutch

release levers (31).

4. Screrv up the wrench and remove the arms and

thrust rods. Remove the clutch cover casing
(21).

5. Remove the levers as shown in Fig. B.

Inspecting

Examine the pressure plate for warping. The

pressure plate should be laid on a surface table and

then tested with a feeler gauge 0.006" (0.15 mm)
thick. If this can be inserted at any point, warping
is too great. The pressure plate must not be cracked

or have a scored surface, There must be no scrat-

ches or other damage caused by the rivets. The

same applies to the sur{ace on the {lywheel,

If the surfaces are blued or only lightly scorecl

they can be reconditioned by grinding in a lathe
'w-ith a saddle-mounted grinding machine, see Fig. 9.

When carrying out this operation. not more than
0.03" (0.75 mm) of material may be ground awav.

If the damage is cleeper, the parts should be re-

placed.

,_2

I

f ig. 6. Pluc:irtg clutch in iíxture, 1

1. Packing block \o. 0

Nlain drive pinion guide bearing
in the flvrvheel

The bearins is pulled out rvith puller SVO 4090
after the locking rins has been removed. See Fig. 4.

The bearing should be cleaned in gasoline. If the

bearing, upon inspection. runs smoothly and evenly

and has no sigrnificant p1av, it should be packed

with ball bearing grease and re{itted. Note. Heat-

resistant grease should be used. The bearing is

pressed in rvith drift S\ O 1126.

Disassembling

I. Mark the clutch as shorr'n in Fig. 5.

2. Place the packing blocks \o. 0 on fixture SVO

2322, see Fig. 6. Place on the clutch, the 3-

point supports, the arms and the three thrust
rods, see Fig. 7. Place on the urench and press

down the clutch until the housing contacts the

bottom plate.
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Fig. 9. Grinding the llywheel

The pressure springs should have the prescribed
length, see the specifications.

The release bearing is checked by turning it
round a {ew times under light pressure so that the
balls rotate against the races. The bearing should
turn easily without binding at any point. The release

bearing should also slide eersily on the guide exten.
sion Ir'om lhe transmission.

Note. During manufacture the release bearing is

packed u,ith lubricant which is intended to last the

whole lifetime of the bearing. The bcaring must
therefore not be washed in gasoline or any other
solvent, neither must it be warmed up to such an

extent that the lubricant can run out. IÍ the bearing
is damaged oï worn, it must be replaced by a nel
one. IÍ it has beccme blued through havinpl run
round during driving, it should be replaced since

the lubricant will have meltecl and run out.

The release fork joint should be examined. The

ball must not be worn or dry. The ball cup should
be intact ancl the locking ring securely in position
so that the fork cannot jump o{Í the ball. Replace

all parts which are worn or damaged. Lubricate the

ball joint with grease when assembling.

Examine the clutch plate in accordance u.ith
point 2 under 'Replacing the clutch Íacings".

Assembling

1. Place the pressure plate (22) on packing blocks
no. 0 in {ixture SVO 2322.

2. Lubricate the contact surfaces o{ the clutch
levers (31) with oil. Lubricate sparingly so

that no oil can run down into the clutch plate
a{ter fitting.

3. Fit the clutch levers as shorvn in Fig. 8.

2-4

Fig. 10. Fitting the springs.

l. Springs for clutch levers

4. Place the six pressure springs (24) in position.
(The springs should be arranged so that black
ones and unpainted ones come alternately.)

5. Ensure that the three springs (1, Fig. 10) {or
the clutch levers are in position and place the
clutch cover casing (21) over the six pressure
springs in the position previously marked.
Fig. 5.

6. Place on the 3-point sullpoït, arms, thrust rods
and rvrench. Press doltn the clutch cover casing
until it contacts the bottom plate all round.
Place the adjusting nuts on the eyebolts (32)
and screw them on to full rrut u.idth. The clutc}r
is nou. reacly {or adjusting.

Adjusting the clutch levers

This adjustment is carried out in fixture SVO
2322 rvith the help o{ the measuring gauge kept in
the compartment. Fit the gauge and arm in the
attachment on the spindle and set the gauge to mea-
surement :10.5 for B" clutch and ,1,1.5 Íor Bll2"
clutch (adjusting surface at upper edge o{ arm) .

The foot of the measuring gauge is ground r{,ith
tolerance positions corresponcling to the mutual
tolerance betrveen the levers, see Fig. 11, and a siite
sur{ace u.hich is set parallel with the lever. Set the
clutch lever to a height level with the maximum
tolerance sur{ace, see Fig. 12. The minimum toler-
ance surface must not then pass the edge o{ the
clutch lever. Srving the arm rvhen moving the me-
asuring gauge over the clutch levers, see Fig. 13.
AÍter adjusting, carry out a further check on all the
levers. 'fhen secure the adjusting nuts by means of
à centre punch, see Fig. 14. Remove the measuring
gauge and arm before releasing the clutch.

L

\
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Fig. l2. Ad justing tlte clutch leuers.

Fig. 11. Meosurin.g gauge with tolerance positions

Max. plan : Max. Ievel
X{in. plan : Min. Ievel

Dial indicating the flywheel

\[,'hen checking to see that the flyrvheel is not
n,arped, a dial indicator gauge is appliecl with the

help oÍ a mapJnetic attachment on the cylinder block.
The measuring point o{ the indicator is directecl

onto the {ace of the flyrtheel near the outer diame-

ter. The crankshaft is rotated and the variations
rearl off. Maximum permis:rible warp is 0.008"
(0.20 mm).

f)ial indicating the flywheel housing

The flr.nheel hou-.ing is measurecl rvith a dial in-
dicator gauge applied to the {iylrheel by means o{
a ln.rineii, attrr, lrnrerrl.

Jleasurenlent is carriecl out partly to check that
the face o{ the hou=irrg aitached to the transmission
is at right-angles to tl're clank..ha{t uith a permis-

sible deviation of mar. 0.002" í0.05 mm) per- 4"
(100 mm) diameter ancl partlv that the hole is
concentric rvith the aris o{ r-otation o{ the crank-
shaft r'vith a max. permissible cleviation of 0.006"
(0.15 mm).

Fig. 13. -ll<tting the mea.suring gallge

Fittins
Chech be{ore fitting that the clutch facings, fly-

rrheel anil pressure plate are completely {ree {rom
oil. Wash them with clean gasoline and dry off u,ell

rr-ith a clean piece of material.

Earl1 production

i. Trirn the fiyivheel so that the paint inarking or
the mark made u.hen remor.ing, becomes visible.

2. Set up the clutch plate (the highest sicle of the

hub facing backr,r,arcls) together u,ith the clutch
and insert the centring manclrel SVO 2484 so

that the guide journal on this penetrates into
the guide bearing in the fly'lvheel.

,_(
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3. Turn the clutch so that the mark on this coin-

cides with the mark on the flywheel'

4. Place in the six bolts which retain the clutch

and tighten them crosswise a couple of turns at

a time. Remove the centring mandrel'

5. Fit the release fork by inserting it into the {ly-

wheel housing back to front and then turn it
half a turn and secure the ball joint with the

bolt.

6. Fit the release bearing'

7. Fit the linkage between the pedal and the relea-

se fork and fit on the return spring'

8. Fit the gearbox in accordance with the instruc-

tions in Part 3.

g. Bolt on the cover under the {lylvheel'

Late production

1. Set up the clutch plate (23) (the highest side of

the hub facing backwards) together with the

clutch and insert the centring mandrel SVO

2'{,84 so that the guide projection on this enters

the guide bearing in the flYwheel'

2. Place in the six bolts which retain the clutch

and tighten them crosswise a couple of turns at

a time. Remove the centring mandrel'

3. Fit the release fork (33) in the flywheel hous'

ing (46) and secure the joint ball with the bolt'

4. Fit the flywheel housing and release bearing

(25).

5. Fit the control cylinder (41) and hook on the

return spring (34).

6. Fit the gearbox in accordance with the instruc'

tions given in Part 3'

7. Bolt the plate onto the lower front part of the

Ílywheel housing'

Clutch control
Master cvlinder
Removing

Remove the pipe (10, Illustration I) {rom the

master cylinder (9). Remove the pedal bolt' Un-

screw the bolts ancl lift off the cylinder'

Disassembling

I. Remove the cover and empty out the brake

fluid.

2. Take off the rubber cover (16) and remove the

locking ring (15). Take out the plunger (12)

and the other parts Írom the cylinder'

Remove the retainer (3) Ïor the non-retuïn

ralre íB) Írom the plunger and separate the

parts.

f

ï,

Inspecting

V-a-.h all parts itr clean spilit and then r:heck

them {or \\iear or othel clat'trage'

The cylincler must be c'arefullr' cxat.nineil inter'

nally. There must be no grooYes or scratches on the

polished surface. Sniall sclatrrires can be cleaned up

rvith very Íine emerv clotl.r'

Assembling

1. Fit the packings on the plunger (12) ' Fit tog'

ether the non-return valr,e (B). retainer (3),

spring (5) and Plunger'

2. Dip the plunger ancl non-return valve in brake

{luid anct {it them in the cylinders' Fit the

thrust rod (17), u'asher (14) and locking ring

(I5). Place on the rubber cover (16)'

Fitting
Fitting is done in the reverse order to removing'

Fitl up with brake fluid antl bleed the sytem'

Control cylinder

Removing

Remove the pipe (10) from the hose (1'0)' Re-

move the hose {rom the retainer' Unhook the return

spring (34). Remove the bolts and liit o{{ the con-

trol cylinder (4I).

2-6

lig. 14. Locking the uCjusting nuts'



Disassembling

Remove the rubber cover (37) and thrust rod
(35). Remove the locking ring (36) and take out

the plunger (45) and spring (4,2).

Assembling

Dip the plunger (45) and packing (,1,:l) in brake
fluid and Íit the packing on the plunger. Fit the

spring (42) and plunger in the cylinder (41).
Fit the locking ring (36), thrust rod (35) and

dust col.er (37).

Fitting
Fitting is done in the reverse order to removing.

Bleed the s\.stern and adjust the clutch travel.

Bleeding the hydraulic system

Check that the container is filled r,rith brake fluid.
Remove the rubber cap on the bleeding valve (43)

on the control cllincler (41). Place a hose on the

r,alve and immerse the other end of the hose in a

container iilled n'ith brake {luid. Open the bleetling
r,alve and clepress the clutch pedal. Close the bleed-
ing val'r,e n,hile the pedal is {ullv depressed. Then
release the pedal. Repeat this procedure until brake
{luid {ree Írom air bubbles rlrns out. Fill the con-

tainer r'r-ith brake fluid up to the level mark ({luicl

level) .

Renewing the pedal shaft

l. Remor,e the split pins and bolts in the pedals.
Remove the return springs. Slacken the bolt and
nut {or the pedal shaft (B) Fig. 15. Remove
the pedals ítr.9) ancl shaft.

P 120

2. I(nock out the bushings (3) ruith a suitable

dri{t. Press in the nerv bushings.

13. Inspect the pedal sha{t for wear. I{ it is ab-

normally worn, it should be replaced.

4. Lubricate the bushings in the peclal n,ith a thin
coating of ball bearing grease. Fit the spring
and pedals on the pedal sha{t and place them in
position. Fit on the bolt and nut for the pedal

shaft. Place in the pedal bolt and hook on the

return spring.

i1

.(,

(t

\O

(r

Fig. 15. Pedal shaÍt,.

Bolt ;. Springl.
2.

4.

6.

Washer
Nylon bushing
Clutch pedal

8. Pedal shaït
9. Brake pedal

I0. Thrust rod
11. Locking washer
12. Nrit

Thrust rod
Washer
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Reaso

ClLrtch u ronglv acljusted

TI're clutch ïacings rvorn.

Clutr:h spring too ueak or broken.

Clutch u,ronglv adjusted.

Ch-rtr:h plate rvarperl.

Oil r-,n the clutch {acings, {lyrvheel or pressure plate.

Clutch far:ings gl;rzer.l on the sur{ace.

Clutch plate binds r-rn the shaft.

Sur{ace of the pressure plate oI flyt-heel is scratch-

eil. r:racked or burnt.

ltingine loose in mountings.

Clutch disc loose on the hub.
Clutch pedal binds.
Excessive play in the universal joint or rear axle

gear.

FAULT TRACING
Fault

The clutch grabs

The clutch slips

The clutch does not disengage

Noisv clutch

Follou. the instructions under "Adjusting the clutch
le\,ers" and "Adjusting the clutch r:elease fnrk travel

and clutch pedal plav".
Fit ner'r, clutch plate.

Replace the facing. Clean the {lvrvheel anil pressure

plate 'rvith clean gasoline.

Fit ner'v clutch facings.

Clean and lubricate the hub and sha{t sparingly.

File off any burr. (Replace the main drive pinion if
necessary.)

Replace the pressure plate or flvwheel (sur{aces

rvhich are bluecl or onlv sliglhtlv scratched can be

ground) .

Tighten the engine. Rep,lac'e clamaged engine

mountings.

Fit new disc.

I-ubricate the pedal bushing.
Adjust or replace rvorn parts.

Remedy

Replace ciutch irlate and {arings.
Replace the bearing.
Replace or lubricate the bearing.
Fit nerv clutch plate.

Replace the springs rvith neu, noes.

Y

\

Foilou the instructions uncler' "Acljusting the clutch
relear-,e fork trar.el ancl clutr'h peclal plav""
Fit ner,r,' facings.
Check all the springs.
Replace faulty springs rrith net ones. \

ï
Clutch uronglv adju-.ted

Faulty release bearing.
Pressure plate cracked or rvarped

Clutch plate rrarped.

Springs in the clutch plate hub broken or loose.

Release bearing rvorn or drv.
Bearing in the flyrr.heel r,-orn or not lubricated.
Clutch plate is loose at the hub^

Broken clutch springs.

oc,L-O

[ol]or,.; the instructions untler "Adjusting the clutch

releasc fork trar,el ancl clutch pedal pla,v".
Fit nel,. beaiing.
Replace the pressure plate.

Fit nel- clutlh plate.



TO OLS
For carrying out repairs on the clutch the tools shown below (Fig. 17) are required
together r,vith clutch fixture SyO 2322. (Fig. 16).

Fig. 16. Clutc,h lixture St/O 2322 with. act:essories.

A
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D

E

F

A. Wrench
B. Arm
C. Thrust rod

D. Bottom plate
E. Spacing block No. 2

F. Packing block No. 1

G. Paching block \o. 0

H. llea,.uring gauge

rrith holder
I. 3-point -<upport

Fig. 17. Special tools.

S\rO 1426 Drift for support bearing in flyu-heel
S\.O 2.184 l\l[andre] for ccntring the clutch plate

SYO 4090 Puller Ior ball bearing in fivwheel

9_O

B
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#
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I

G

::1

§vo 1426 svo 2184

svo 4090
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SPE C IFI C ATIOl\ S

For B 16
Typ" .

Size . .

Friction area, total
Thickness oÍ clutch plate when Íitted .

Rivets for clutch facings:

Number
Size . .

Distance between the clutch release lever contact surface {or the release

Sirrgle dry disc
o
340 cm2 (52.7 sq. in.)
7.O-7 .5 mm (0.276-0.295" )

16
elat', Xrln,' (Z.S X (i.5 rnm)

46 mm (t.Bl " )bearing and flylvheel

Clutch springs:
B 16 A, early production and B 16 B;
Colour: Neutral
Length, loaded r"-ith 85.5-90.5 kg (188--199 Ib') ' '

B 1ó A, late procluction:
Colour: Light yellorv and light green
Length, loaded r,vith 82-86 kg (180-'189 lb.) ,

Number
Adjusting the clutch release levers:

Àlt"rrr-utirr" I7.5 mm (0.295") lower than the hub in adjusting jig
S\rO 2065 r,ithin a limit of * 1.5 mm (0.06") and u'ithin 0'25 mm

(0.010") of each other.
Alternative II, adjustment 40.5 in clutch fixture S\rO 2322, packing

blocks number 0.

Clutch {ork free travel .

Clutch pedal stroke
Tightening torque for bolt for joint ball . .

!Í38 mm (1,196" )

l()mnr (t.5rD )

6

3-.1, mm (0.12--0.1Ó")
140 mm ($tlz")
l.i---L9 kgm (12-14Ib. {t')

Single drv disc
8112"
.1,40 cm2 (68.2 sq. in.)
7 .0-7 .5 mm (0)76-0.295")
16

46 mm (1.81")

6
Neutral
38 mm (1.496")

3-4 mm (0.12-0.16")
140 mm ($tlz")
)..7-_r.9 kgm (12-14Ib. ft.)

\-

For B 18
Typ" .

Size . .

Friction area, total
Clutch plate thickness when Íitted .

Rivets for clutch facings, number
Distance between the c-lutch release lever contact sur{ace for the release

bearing and flywheel

Clutch springs:
Number
Marking
Length, loaded with 85.5-90.5 kg (188-199 lb') ' '

Adjustment of clutch release levers:
Àdjustment 4I.5 in clutch {ixture SVO 2322, packing blocks number 0.

Clutch {ork {ree travel .

Clutch pedal stroke
Tightening torque for bolt {or joint ball . .

§

§
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lllustrutíon I. Clutch and, clutch r:ontrols

l.
2.

4.

5.

6.

7.

9.

10.

It.
12.
13.

14.

15.

1ó.

17.

18.

19.

20.

2t.
22.

24.

26.

, Shaft
Spacing spring
Retainer
Cover

Spring
Thrust rod
Itetainer
Non-return valve
Xilaster cylinder
Pipe
Plunger packing
Plunger
Plunger packing
Washer
Locking ring
Rubber cover
Thrust rod
Pedal
Return spring
Flywheei
Clutch cover casing
Pressure plate
Clutch plate
Clutch spring
Clutch release bearing
Clutch disc shaft
(main drive pinion, gearbox)
Cover for clutch disc shaït
Spring
Shaft pin
Lip
Clutch release lever
Eyebolt
Clutch release fork
Return spring
Locknrrt
Adjusting nut
Thrust rod
Rubber cover
Locking ring
Hose

Control cylinder
Spring
Bleeding valve
Plunger packing
Plunger
Flywheel housing
Locking ring
Support bearing in crankshatt
Crankshaft

,1

29.
30.

31.

32.

35.

óo.

39.
'+0.

1t.
42.

44.
45.

46.

17.

49.

1

15

1

41

2

33

8

29

30

26

27
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8
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