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rngine removal:

Clean engine. Remove exhaust system and carburetor,
warerdrainscrew @.andmdintorscrew cap, Draincooling
liguid and disconnect all hoses. Remove magnetic drain
screw @ from beneath clutch side crankcase half, and
drain gear oil. Disconnect battery and all electrical
connections berween engine and frame.

Remove oil pump cover, disconnect control cable for
pil pump drive und lor exhaust valve (RAVE 1), and
remoeve oil pips. Remove screw plug ® from clutch
cover and disconnect clutch cable. Remove revolution
counter drve cable und rear drive chain,

Remove engine lxing bolis and lift engine out of the
frame.

The electric starter may be dismounted before removal
of the engine from the frame,






ENGINE DISMANTLING

Set up the cleaned engine on trestle with adapter @ far
engine type 123, and secure it with fixing screw @,

Removal of electric starter:

Unscrew the 2 hex_collarscrews @ and remave electric
starler.






Cylinder head cover, combustin chamber:

Remove 4 Allen screws M6 @ and cylinder head cover
® with the 2 O-rings. Unscrew 5 hex. nuts M7 ® wilh
washers and remove the combustion chamber insert @
with O-ring.






Cylinder:

Remove the 4 hex. nuts M8 @and washers with wrench
|1 and lifi the complete cylinder @,

ATTENTION: Take care to prevent the piston falling
neainst the crankcase.






Piston:

Cover crankcase aperture with a cloth and prise out the

2 piston pin circlips @ using a narrow-blade serewdri-

ver @ Drive out piston pin @ with guide boit. gently

tapping the guide boll il necessary, and remove piston
with needle bearing.

Support the piston by hind 10 avoid bendimg the con-
necting rod.






Screw puller @ (275 8071 fullv into flywhee! thread
and remove flywheel 8 with lockwasher.

Remove starter gear assy. @ with drive gear @ and
thrust washer ag






Ignition syvstem:

Remove 4 Allen screws M6 @ and the ignition cover
@ Unscrew 2 Allenscrews M6 @ and remove the starter
gear cover @.

ATTENTION: The thrust washer may stick at the inner
side of the starter gear housing,

Remove plug screw M8 for crankshaft locking. Then
sef the piston to top dead centre so that the locking bolt
groove can be seen through the crankease aperture.

Fit crankshaft locking screw @ by hand until it engages
firmly in the crankshafi recess (turning the magneto
flywheel gently to and fro by hand will make this easier),
Unscrew hex. nut M12x1 @ with socket wrench 17,
then fit protection cap (276 790 ) onto crankshafi thread,









Sprocket:

Remove retaining ring @ with reraining ring pliers and
sprocket @ with Q-ring underneath,

0il pump:

Turm engine on trestle, clutch side upwards. Remove 2
Allen serews M5 @ with lockwashers and oil pump @
with oil tubes, cable grommel and O-ring. Remove 11

Allen screws M6 from the clurch cover using a wrench
5






Remove 3 Allen screws @ with washers amd stator @
with cable grommet ® from sttor plute.

Remove 4 Allen screws MSwithlock washersand gently
lift stator plate @ with a serewdriver, Remove Woodruff
key @ from crankshafi.

ATTENTION: The stator plate only has to be removed
it the magneto side oil seal is (o be re-
placed.






Clutch and primary drive:

Liftoffelutchcoverusing 2 largeserewdrivers @ applied
al the lugs @ provided and remave clutch cover 8 with
gasket. Don't lever between sealing surfaces.
ATTENTION: When taking off the clutch cover, check
thaut the thrust washer of the rev, gounter
drive gear is not stuck to the clutch cover
interior,
Remove 6 hex, serews M5 @ from clutch thrust plate
with wrench R in crosswise sequence, turning each
screw. no-more than two turns at a time (o énsure that
spring pressure s relaxed evenly, Remove screws, lock
washers, clutch thrust plate and clutch springs, Bend
back tab-washer on cluich shaft. Place cluich hub lock-
ing 100l @ over clutch assembly and turn it so that it
is fully engaged in the clutch drum @. The clitch centre
rul MIB may now be removed with wrench 27.
Remove locking toal and tab washer,






Lift off clutch drum@® with cluteh hub and a1l plates.

Remove 2 needle cages @, thrust washer and O-ring
from clutch shaft, Remove idler gear ® and rev.counter
drive gearﬂwim thrust washer und sleeve, Nextremove
water pump intermediate gear & with thrust washer
underneath,






Drive pear:

Remove crankshaft hex, nut M16 x 1.5 with weench 24,
then lift off the lockwasher and drive pear @.

Take Woodrull key from crankshaft keyway. Remove
retaining rir$ @ from balance shafl and the 2 balance
drive gears 8 Cemove O-ring @ from the crankshaft.

Kickstarter:

On models with kickstarter, (it the kickstart leveron the
starter shafl, depress it and remove stop screw & from
the crankease. Depress ratchet gear @ with o screwdri-
ver and let the starter spring relax,

Remove kickstart lever, thrust washer, rutcher gear,
shaft and spring.









Waler pump:

Remove Taptite serew M3 and lift of Fthe complete witer
pump © with a cranked lever ®. Remove the counter-
sunk screw ® and retnining plate @ for balance shafi
hearing. Unserew § countersunk serews @ with screw-
driver nid remove the retaining plate @ with shims
underneath, for main- ind clutch shuflts. Remove ¢rank.-
shaft locking screw @,






Extraction of ball bearings:

The clutch side ball bearings of gearbox mainshaft and
clutch shaft can be replaced without dismantling the
crankcase.

For this. a bearing extractor with appropriate extrictor
withappropriate "leg" setisrequired. The4 legs@ engage
in the bearing outer race @, and the other ends in the
extractor nut @, The bearing will be removed as the
extractor bolt @ is grudually rightened.

To fit a new bearing, a hollow drift of suituble length
(to pass over the shaft) and dismeter must be used to
drive only against the bearing ouler race. Never drive
against the mner race.

Use leg set A-3 for ball bearings:
BOVE / 6203 / 6203E /6300
A-4 for ball bearings: 8007 /6204 ) 6204E
6205 [ 6301 /6302 [ 6303 ) 6304






Separafing crankcase halves:

Turn engine on trestle, magneto side upwards. Remove
13 Allen screws M6 © and lockwashers with wrench
5. Turn engineon trestle again, clutch side upwards, Fix
puller plate @ with 4 Allenscrews. Remove fixing serew
from frestle. _

Turn puller screw @ into puller plate until clutch side
crankease half @ lifts, Toke care that the crankcase halt
lifts squarely.

Whileapplymg gentle pressureto thepulierseraw, gently
knock cluich-. main- and gearshift shafis down with a
matllet. Separation is facilitated by levering on the lugs
@ with & screwdriver. Don't lever between the sealing
surlices)






Lifr clutch side crankcase hall and devach puller plate.
Take care of the thrust washsr on mainshalt. 1t may
remuin stuck on the inside of the crankcase half,

When liftipg off the crankcase half. the balance shafi
may rermainn the crankcase, Remove balance shafl.
There are no spacer shims on balance shaft.

Gearshift and gearbox:

Remove crankcase centre jount gasket. Mount magneto
side crankcase half with securing screw @ and spacer
@ on trestle. Remove the shifi fork spindle and 3 shih
forks, Pull oul sHift drum @ with shift shaft 8, index
lever @, itidex spring and the shim undereath






Tum crankcase hall on trestie into verlical position.
Support both gearbox shifts by hand, and with 4 mallel
gently tap the sprocket end of the mainshufl which will
remave bothshafts complete with gears from theirbearing
REats.

ATTENTION: Take care not to damage the mainshaf

oil seal.
Crankshaft:

Turn crankcase half on tiestle, ignition side upwards.

Place protection cap (276 790) over crunkshaft thread

Autach puller plate 0 crankcase half and press oul

crankshaft @ by turning the extractor serew clogk-

WiRe.

ATTENTION: Support crankshaft by hand. Take care
not 1o damage the oil seal.

The spacer shims foradjustment of prankshaft axial play

are oH magneto side, between crankblade und crankshafi

bearing.

Remove the extractor plate from crankcase hall,







Individual component maintenance

Crankcase:

Crankcase halves and ball bearings must be ¢leaned with
gasoline or kerosene vnly, not with degreasing or cold
¢leaning ageni

Magneto side crankcase half:

Tao remove the ball bearings, heat crankcase 1o 60 + KO
degrees Cand remove the 2 dowels @ . Place crankcase
holf an & flat surface with rubber mat 1o avoid damage
I the sealing surlaces,

To remove the clutch shafl ball bearing, extract it with
puller @274 3667), and the bulance shaft hall hearing
with puller 276 J62.






Mainshafr bearing, and if necessary also crankshafi
hearing (usaally remains on the crankshaft) should be
driven from the outside inwards with an uppropriate
punch @ after removal of the oil seals. Clean crankcase
half.

The same procedire applies to the needle bearing ©
of the electric starier drive. Check all bearing seats and
sealing surfaces.

The crankshaft bearings are an interferepce fit in the
crankease. The maximum inrerference is 0,05 mm with
a new crankcase (hearing larger than housing). Wear
lirmit (0,01 mm. Replace the oil seals of crankshaft and
muainshafr

1T thie water tubic @ Has to be repliced. senl and secure
it in position with LOCTITE 648,






Clutch side crankoase half:

Heat crankease hnlf to 60 = B0 degrees C and pull ot
dowels with pliers.Flace crankcase half on flal surface
with rubber mat. Knock out ball bearing @ for balance
shaft from inside outwiards, and the pther ball
bearings fromouts|d e inwards, Always replace the
crankshafl oil seul,

ATTENTION: Check lubrication bore @ for crankshaft
bearing 1o both crunkcase halves for free passage.

Check all hcang sents and sealing surfaces. Remove
magneticscrew @ and clean it Check the bearing spindle
O for waler pumn drive vear for tight Tit in crankcase






Measuring crankshafl axial play:

Il crunkense or crankshaft are to be replaced, the cranks-

haft axial play (end-fioat) has to be messured. Heal the

I crunkcase halves ta 9G+100 degrees C, insert the oil

seals for crankshafl with punches 277 873,

Fi1 the ball bearings in the crankcase whilst still hot,

tapping with a suitable punch on the outer bearing race.

Be sure the bearings are pressed fully down in their

housings.

ATTENTION: The closed side of the bearing cuge @
mu s | fuce towiards crankblade to prevent the cage
10 jump out,

Withu depth gauge measure the distances on esch crank-

cuse half between crankcase joint surface and the outer

hcnring-mcaﬂ. AddtheseZvaluespluscrankcase gaske!

lagether.

Place the radius ring on crankshafl, magneto side. Then



meusure the overall width of the crankblisdes (inelu-
ding radius ring).

Deduct crankshaft value from that of crunkcase. The
resulting figure (s the axinl play snd should be (02
04 mm I ir is more, i shims as required between
radins ring and ball bearing, but only on magneio

side.









Check the following points on crankshaft:

REEEL § § §

crankshaft between centres foreccentricity (max.
0,03 mm), measure on bearing seats @

radial play in con rod bearing & (D015 10 0,026
mmt. max. 0,058 mm)

con rod axial play (0,590 10 0,937 mm, max. 1.3
mim}

piston pin bore in con rod ® (max. play 0,03 mm)
grooves @ for Woodruff keys

laper surface

bearing seats @ and surfaces @ for vil seals
threads @ on the 2 crankshalt ends,






When pressing out the crankshafi, the magneto side ball
Bearing may remain on the crankshaft. Trmay be removed
with bearing puller @ 876 298, ring halves 276 025 and
ring @ 977490, Onclutchsidethe crankshaftis asliding
fit.

if the con rod bearing @ is defective. use crankshafr
repairkitconsisting of con rod, crankcpin, needle beaning
and thriost washers, Thess party ire matched together
anid must only be reépliaced 42y ki, Special equipment
is required 1o press the crankshalt assembly spant. snd
this work must be entrusted 1o specibiligne,

Balunce shaf, balance drive gears:

Check the 2 bearing seats @ and the circlip groove 5]
The balance shaft need not be measured axially. Check
the 2 balunce shaft drive gears for cracks and the inside
annd outside 1eeth @. Replace these genrs every 15.000)
kKm.






Transmission:

Fix mainshaft (resp. cluich shaft) in & vice vsing
protective jaws. Remove peury, and observe the
following potnis:

O Check readle bearings for wear.

® Check bearing seats on both shafis,

® Check gear dogs for wear,

@ Check tooth flanks of all gears for wear.

@ Check toth profileof clutch shaftand mainshuft
as well as their matching gears lor wear,

@ Checkallsliding gears foreasy movement along
their splines.

@ 1ooth profile forsprocket and groove for cirelip

Carefully clzan all components, replacing oty
domnged parts, Gears should always be replaced in
pairs, Check cluteh shaft and mainshaft for truth
Betweeen eemires









Mainshalt assembly (Enduro, Custom, Strada,
Rallv):

Fix mainishafl in vice using protective jaws with splines
forchainsprocket downwards. Lubncate the split nesdle
saring (10 mm wide), fit it on shaft, slide @ gear free
pinion, collar downwards, over the bearing and fix it
with thrust washer and snap-ring (sharp edege facing
upwards).
Push on @' gear with slot for shift fork upwards: moun
snap-ring withshemedpe downwands, slide sngulorring
with rec¢ess downwards over the splines of mainshatt.

L.ubricate and fit the split needle begrnng (10 mm wide)
on the shaft, ind fit €" zear free pinion with collar
upwards 1



Lubriciate and fit the split needle bedring (10 mm
wide) on the shaft, and fit @ gear free pinion with
collar downwards. and fix with thrust washer and
spap-ring (sharp edge upwards),

Assemblz @™ gear with skt for shify fork facing
downwards, [il thrust washer, negdle cage 10} mm
and @ gear [ree piniongyith collar upwards, und
it thrust wesher. .



Cluteh shaft assembly (Enduro, Custom and
Rally):

Fixclutch shaltin vice bsing protective jaws withthreaded
end downwards, Lubricare the split needle beaning (10
i wide), fitit on shaft. slide @' gaar free pinion, dogs
upwirds, over the bearing and fix it with thrust washer
and snap-ring {sharp edge upwards),

Push o 9"‘{5"_" gear pimon with @&¢ gear (smaller din
gear) downwards, fit thrusy washer. lubricated needle
hearing and @" pear free pinion with dogs downwards.
Then fit @ gear pinion (symmetrical ).



Main- and clutch shalts for AF1 (Stradp):

Assembly is same as for Enduro. Only the pinions
of @ and @™ geard are different,

5 gear | 6' gear

Enduro 21: 23 22 + 21
Strada 21:24 | 22: 23




Gearshift mechanism:

- Check shift forks for wear on their blades @ and
engugement pegs @
Examine tracks @ on shiflt drim @ for wedr and
meke stire (hal index profile disk @ s securely
fistened to the ¢hift drum body,

- The indey lever roller @ must lum freely,

- Check paw! @ of shifishall for Welr

- Examine index spring @, paw! spring @ and hairpin
spring @ carefully for cracks and tension,

- Check shift shaft for cecentnicity,

Gearshilt drom:
Peg for neutrit] genr Indication
Check blanking shim
Newtral position of index disk (hetween 1 and
2" genr),

([T [






M“TEH F!Dh On engine type I'H Custom wnh
reversed gearshifting sequence there is n o
pin @ under the neutral position (B



Clutch:

Check needle bearings, friction and steel clutch plates,
and retaining plate for wear. All steel and friction plates
mus| bé perfectly flal, otherwise the clutch will drag.
Check threads M5 and the friction surface @ of the inner
prassure plate for flainess,

Check the clutch hub splines @ and the flat surface @
for wear.

Check the friction plate slots @ of the clutch drum for
wear,

Check teeth and tooth flanks of primary drive gears@
for wear. Replace O-ring @.

ATTENTION: Clutch drum assy. with gear and crank-
shultdrive gear are a malched pair and must
not be-replaced individually,






Clutch release:

Normally the clutch release mechanism & is not subject
to wear. [T however necessary, remove the Taplite screw
MS @ with socket wrench &, then the leaf spring 8 and
relesse plite & and check the ball ramps lor wear, If
necessary, replace and reassemble.






Cluteh assembly;

Place clutch plates on clutch hub @ starting with
a friction plate @ (3.0 mm thick) and then aliernately
5 gteel plates @ (1 mm thick) and 5 friction platey
O (3.0 mm thick),

Thenfitthe innerpressune plaie @, The plate puckage
(6 friction plates and S steel plates) should measure
23 mm thickness.

Wear limit: 21,2 mm,






Rev. counler drive (not on Rallyj:

To dismantle the rev., counter drive, unscrew the hollow
shoulder screw, lift the cable drive shiaft @ with worm
gear @offitsseat @ Then pull the complete shaft down.
In the hollow collar screw there 15 an o1l seal, Replage
il necessary. Reassemble in reverse sequernce.

Kickstart drive:

Check the teeth A on starter gear @ and ratchet gear
@ s well as the tooth flanks B of the swrter gear @,
and the idler gear @ Exomine all bronze hushings in
the gears., Check kickstart spring and the sphnes of
kicksturl shafi. Replace O-rmg on kickstan shaft. On
erpines with electric starter the kick start drive can be
omitted. On engines without Kickstar, the rev, countér
drive Is via plastic gears.






Piston:

Remaove combustionresidues frompistoncrown @, check
piston For cracks. Check piston skirt surface @ forsigns
of seizure. Replace if necessary.

Clean pisten ring grooves and blast with compressed
air. The piston rings must be able to move freely in their

EroOvVes,
Piston ring groove/prston ring clearance must notexceed

0.2mmmax. Check piston ring locating pegs forsecurity.

ATTENTION: Combustionresiduesmust not be removed
with piston still insialled.

Piston‘cylinder clearance:

123 Endure, Custom, Strada, Rally: (L02 + 0,032 mm
Inversion"SVIZZERA"(=5witzerland )0,03 20,042 mm
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Piston dimensions:

Stundard red 53,98 mm, green 53,99 mm, Oversize
54,00 mm and 54.01 mm. For version "SVIZZERA™:

53,97 mm (black dot @),

To determine the pistanfeylinder clearance, take piston
diametar as stamped on piston top (@ = nominal dia )

Piston wear limitl:

Difference bstween moaximum skt dimension and
cylinder diameter must not be gredter than 0,11 mm.
Replace il necessary,






Piston rings:

Check piston rings ® for clean working surfaces.
Ring end gap 0,15 + 0,3 mm. Max. permissible ring
end gap 0.8 mm, Replace piston rings il necessary.



Measuring of piston ring end gap:

Insert piston ring squarely into cylinder using the bare
piston. The gap B should not exceed max. (.8 mm and
can be checked with a feeler guuge. If the gap is greater,
check piston and cylinder for wear.

IT piston and cylinder wear are within lolerance limmits,
replace the piston rings only,

Piston pin;

The max. playof piston pin incon rod small end bearing
must not exceed 0,03 mm.

Check piston pin needle coge for pittings, cracks and
discolouration (blueing) indicating lock of lubrication
and/or overhenting.

There must be no detectable play between the piston pin
and bore in piston,






Exhaust valve RAVE Il {pneumatic):

The helght of 1the exhuust port can be varied by the exhausi
valve, which is drivan by pressure of exhapst gases, Pressure
pisses from the exhaost port 10 the exhaust vialve mechanism
via 4 small bore. The optimum r.p.m. switching pmint for
actuation of thevalveiscontrolled by pre-tension of the pressure
spring. On type AF1 there are 2 additional shims under the
valve spring:

Fine adjustment with the red adjustment screw @ in the valve
cover, Sell-cleanmng system via cable o footbraks.

Disassembly of RAVE 11:

Remove spring clip B valve cover B with adjustment serew
D, pressure spring and distance shime (F any) underdeith,
Remove valve lever with leal spring. Check for tighiness,
Ramove the 2 Allen serews dnd spring wishers with wrench



S andd withdraw the complete valverod housing with valvs
assv. Linscrew exhaust valve and rod from  valwve
piston. Remove gaskernndsecurmgspring @ Push bellow
towards [nside from valve pistwon & and remove bellow
from valve rod housing.







Check O-ring® on valve rod, replace if necessary, This
O-ring serves for shock absorption, Loosen hex. nut &
and unscrew valve rod @ with shim @ from exhaust
valve, Clean und check all parts.

Clean exhaust valve and valve porl in the eylinder from
combustion residues. Check bore ® of valve rod housing
for wear. Check bore @ for exhaust valve actuation for
free passage. Clean if necessary.

Check bellows for cracks and porosily and replace if
NeCcessary.

@ = suachment for spring ¢lip






Check valve piston U for cracks due to excessive tigh-
tening and deformation by overheating. The pressure
spring is responsible for correct function of the system.

Pressure spring Enduro/AF1 Raily

Free length mm 48 5 42.5

spring pressure al
14 mm spring length B.8 N 73N

As the exhaust valve is dependant upon exhaust gas
pressure, a leaking ball join @ will affect its efficient
pperation. Check this joint carefully, and replace

IT necesxary.






Reassembly of RAVE [I:

Screw hex. nut M6 @ o the longer thread of the valve
rod @, Screw valve rod with shim @ compietely intg
the exhaust valve @ and lock with hex, nut,

Ontype 123 Rally the shim @ and hex. nut@® are differen,

ATTENTION: Secure hex. nut M6, valve and valve rod
with LOCTITE 648 (strong), If this nut loosens,
the valve will cause severe engine damage.

Fit O-ring @ and push exhaust valve with sharp edge
upwirds into the cylinder, Place gaskel correctly and

fit valve rod housing with 2 Allen screws @ and spring

wishers,

Check valve rod for free movement. If necessary, loosen

the 2 Allen screws and reposition housing,






Push bellows onto vaive rod housing (rim must be well
sealed in the groove). Screw valve piston O carefully
by hand onto the valve rod tuking care not to damage
it by overtightening. Fit bellows very carefully using
a blunt tool. and secure bellows with the spring fastener.
Insert leal-spring @ into valve lever @, position lever
in the valve piston and mount [t on the 2 supports @
anthe vialve rod housing. Fit distance shim (if there was
one when dismantled} and prassure spring © on valve
pistan. Fit valve cover with adjustment screws, then fil
spring clip and fix valve cover.

Tighten red adjustment screw until level with cover,

ATTENTION: Check exhaust viglve [or free movement.
[t musl on fo aceount protrude into the eylinder
bore, Check adequale clearunce Betwsen edge of
valve and piston when Tully closed (min. 0.4 mm).
Check with an eagincers ruler @ (see ill) and
a 0,4 mm dia wire.









Exhaust valve RAVE-E 1¢lectronich

Inthis case the exhaust valveis nperaled by anelectro-magnztic
servo, via Bowden coble. The servoiscontrolled by an electronic
box which reads engine RPM from the low-volmge side of
the ignition pircuit. For check and setting procedures see poge
82. _

Disassembly of RAVE-E:

Remove the 2 Allen screws O with lockwashers and withdraw




the complete valve assembly with gasket. Push protection
cap @ hack, pull the cable @ back umil it cun be removed
from the valve rod,
Remuove the exhaust vilve with rod, gusket and spring,
In the valve rod housing @ there isun O-ring and a shafit
gasker, Check and replace ifnecessary, If necessary, unsorew
valve rod from valve. Clean valve and valve port in the
eylinder from combustionresidues and make s visual check.
The borein the cylinder for pneumatic valve conteal must
beblocked. Free length of exhaust volve spring: 36,3 mm.
Spring pressureat 18 mmspring length: 7,38 Reassembly
with new gasket @ in reverse sequence:
ATTENTION: The threads on valve rod and lock-nut musi
be securedby means of LOCTITESR green (sirong ),
I thinut loosens, the valve will cause severs dy-

AR

ATTENTION: Check exhaust valve for fres movement.
I must on no account protrode into the cvhinder
bore. Check adeguate clewance berween edge of
valve and piston when fully ¢closed {min, 0.4 mm).
Check with an engineer's ruler and a 0.4 mm dia
wire.



Cvlinder:

Check cslinder bore working surface for wear. The
cylinder dinmener must not exceed the nominal dia. (=
54,03 mm) by more than 0,07 mn. Ovitlity and taper
tolerunce: 002 mm

Clean the bore @ for exhaust valve actuation. Remove
combustion residues from exhaust port, Clean O-ring
erooves and check them.

Allsealing surfaces must be perfect]y Mat. Check threads
for studs @,

Cylinder dismeters (for all versions 123):

Cvlinder "A" (red) = 5400 - 54,012 mm
Cylinder 'B' tgreen) = 54,012 - 54,024 mm

Cylinder/piston clenrance:

See chupler “Piston”.






Combustion chamber insert:

Check sealing surfaces 1o be clean and flar. Clean
combustion residues fromcombustionchamberandeheck
for cracks. Check spark plug threads.

Cylinder head jacket:

In the eylinder head jacket is the thermostat and threads
for :trmpn:rﬂlurc sensor. Check for clean O-ring sealing
surfaces

Checking of thermostat:

Place therimostat @ inro a pan of water and gently heal
it. With a thermometer note thatat approx. 55 <60 9 C
the thermostyt must be completely open,

The plunger L3 only moves approx. 4 mm, H necessary,
replace the thermostat, Check spring & and thermaostal
holder @,






Reed valve assy.:

Check reed valve petels @ ror cracks or other defects,
The petals must lie completely flat against the valve
body . To check. hold against light. Check perfect
condition of rubbzr coming on read valve body, and
valve peial fixing screws M4 @ for tightmess. If reed
petals hive to be replaced, secure Allen screws Md with
LOCTITE 648 (strong),

In case of a reed valve body without rubber coating in
the ares of sealing surfice . u paper gaskel 250 520
must be used.






Carburetor lNange:

Check for cracks and possible porosity of rubber coating.
In case of the angular carhuretor flangs @, it is
an advantage to shorten it in the aren @ o a min, 4 mm
distance 1o He reed petals, to avoid blocking of reed
peials due to swollen carburetor {lange.

Exhoust sockel:

Check the ball joint @ for damage and the bore for spring
mounting brackets @.

Anuntight ball joint causes malfuction of the pneumatic
exhaust valve,









Ohl pump:

Remove the 2 Allen screws @ with tock-washers and
the ol pimp. Remove hinjo @ und check valyve & ulean
und check for free passuge,

Carefully clean oil tarik, oal Gilter and ol Hine, [ the o1
pump ix leaking. the cover gaskets, D-ring. sealing ring
and oil seal cun be repliced. ora new oil pump iy be
litted.

When connecting the ol pump contreol cable, the cable
must be adjusted o that the marks 1 pump lever
and pump housing are in alignment ul carburelor idle
position,
ATTENTION: The check valve must lock in direction
twards oil pump.






Alter connection of the all lines, the vl pump his
to b verted. Open the vent serew @ until oil withouwt
wir bubbles comes out,

Also the oil feed line must be tree of air bubbles.
Check tunetion of oil pump on the pressure tube L7}
with engine running.

Fromengine serinl no. 251833 the oll pump 293 |47
bs Titteed. Oty pe 123 Rally it was fitted From beginning
o serial production.



Water pump:

Remove the slotted spring pin @ with a suitable punch

and remove the impeller @ (take care not to damage
the impeller), Withdraw pump shaft, pump gear and
washer. Push pump gear inwards to remove it from shaft.
Check parts and replace if necessary.

I} the pump shalt housing 1§ wom, reploce water pump
housing. If the water pump is leaking, repluce the 2 oil
seals @ and both O-rings @, Grease the inner oil seal,
fititwithopenside outwards, withpunch276 77 pressed
fully down.

Grease the second o1l ssal and press i into the water
purnp housing to be level with the housing face, Check
that water passage @ and lubrication bore for pump shaft
are clear, Urease oil seals with waler pump grease, e.g
MOLYKOTE [11. Itis usually preferable to replace the
complete pump if any parts are worn.









Ignition wnit and generator SEM
123 Custom, Enduro, Strada, Rally:

Engine type 123 has an electronic (breakerless) SEM
ignition umit with variable ignition timing and integral
generator giving 12V 180W AC lighting output at 6000
r.p.m. Thisignition unithas no wearing parts and requires
no mainienance. Stator, magneto ywheel and ignition
coil are n ol matched and can be replaced individually,
Early productionmodeisoftvpe I23E-CUSTOM (frame
no, D01 01480 have snignitionum without variable
timing, and such unils can be recognized by the absence
of hore @ in the flvwheel and black ignition coil, The
components (stator a8, Hywheel D, ignition coil o,
cannot be repaired successtully, and complete replace-
ment isadvised inthe event of malfunction. Onthe siator
2 there is a slot 8 necessary for ignition Himing adjust-
ment. For version without variahle timing (Custom)
the scile @ is relevam

Ignition coil Black: without variable hming.
legnition coil blue; with variable timing









SEM lgnition unit with variable ignition timing
Checking values

v ur checking the stato

green - black = 170 R £ 1%

black - stator mass = « (5 Qiresponsible for
Function of orange shor-
ing coble)

green - red = i practice not medsurahle

red - black = inpractice not measurahle

blug - blbe = 0,302

blue - black = ‘s

Malues for checkipg the igmition cpil

reil - OTANgE = <05 A

red - ‘black = mpractice nol measurable

green - black = i practice not measurable

orange - black = inpractice notmeasurable

black - ignition-

cable = 2.2 kL] + 20%

In case of doubt, test with new gnition coll.



‘Magneto Mywheel with electric starter gear:

Check the magneto flywheel interior @ fordumage (parts
of magnets broken off). tuper surface @ and kevway.
Check the teeth @ of the siarter Ei:ur.
If replacement of the sturter gear @ is necessary, It is
recommended o replace the flywhesl complete with
slarier pear.,

ENDURO and RALLY models are producey both with
and withouwt eleciric starter, Non-elecinic start versions
can be converfed to electric starting - refer o spare purts
listfornecessary items, Securethe stirter gearon magnesn
Mywheel with LOCTITE 648.

Electric starter drive gear:

Check pintons and spring. The cear & must lock {irmly



in one direction. Check that the drive shafi @ tur
eusily in the worm gear, Take care that the secury
cirelip @ is well seated.



Electric starter:
After dismuniling check the allowing parts

O Armature:Check for our of round. inspect visually If
"El'-f‘-iif'}.rf“"ﬂfht-ﬂmfl#"} on i lathe. Use i fine saw binge
o' trim hack the Insulation leaves betwees commutdion
ﬂgmnnh [kee i1l A). The jnsulation should be 0.5 mm
rthun the segments. Check armature ar 24 Volts with
tt:'sl wmp between commutatorand iron core for connection
to earth. I the lamp lights up, Indicating a short-gireuit,
rh-: anmature must be replaved. Check armature windings
= 1o 4 Yolts and ammeter (messuning range 6l A) for
nT'H:n cirenit (see HLRBY, H the ammeler indicates big dif-
ferences berween the Indlvidual seginents, the drmatire hius
o be replaced. Check the splings and radial play.

@ Needle bearing and bushing: Replice if necessary,

® Check starier drive for perfect function of free-wheel,
check tpoth flanks. replace jf necessary

0 Carbon brushes: Must be able 1o move freely within
their houkings. Reploce brushes chat nfe worn to less
thon & mm. Cheok spring pressure

D Check starter coll a1 23 Volts with fesi lmp botween
conpection of windines and hpwsing for moss cannec-
tion. If fest lamp lights up, the windings are burned
out. Replace starter housing. With an Ohmmeter chick
for interruption of windingy,

D Replace O-ring,. ™
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Eingine reassembly

Installing the crankshaflt:

Heatmagneioside crankoase halflo min. 90+ 100 degrees
Cand fix itontresile with serew @ and spacer @, Install
new crankyshatl- and mainsheft oil scals and crunkease
nng using approprinte punches from inside (see also
pages 23 and 24), Grease pil seals.

With the crankcase still hot tmin, 20 degrees C) insert
the crankshall (nto i1s bearing, I necessary., lup gently
on crankshilt with 8 mallet. Do not strike the crankshaft
threads. Fit the oil seal for mainshaft with punch from
inside.

Fit ball bearings for balance-, clueh- and mainshualis
with an appropriate punch






(Grearbox assembly:

Fit oil seal guide sleeve @ on mainshaft. Insert main-
shaft and clutch shaft together into the crankcase half,
genlly tapping with a maller, Remove puide sleeve and
check oil seal lip from outside,

ATTENTION: Apply slide paste (e.e. LOCTITE
Antiseize) on the bearing seats @ 1o prevent
metnl galling.

Assembly of gearshifl mechanism;

Place index spring in crankease half, together with pre- |
assembled shift shaft, index lever (with bend fﬂcing|
downwards) and thrust washer, Initiully, the shift shafi
must not he pushed fully into position, Carefully insert
it s0 that the lever arm & rests upon the boss @.






Locate spring in index lever, Press lever @ with s screw-
driver outwards and insert shift drum. Release lever,
push paw! @ inwerds towards the shift drum.

Mow press index lever with o serewdriver outwards and
push the complete shiftshaft fully into the crankcase
hall.

ATTENTION: Be careful not 1o force the shift shafl
into the crankcase to avoid bending the pawl.

Locate pawl spring @ und grease pearshift shaft Enguge
stuft fork for 2945 gear €2 (inseription upwards), shift
fork for S'W6" gerr @, and shift fork for 1'/3" gear @
(both withinseniption downwards ) in gears onmainshoft
and cluich shaft and in shift drum.

Slide in shift fork shafi @,






Checking of gearshift mechanism:

Clutch shaft, meinshaft, gearshilt shaft, shift fork shaf
and shift drum must all be fully pressed into positios
in their bzarings.

Fit gearshift lever on shift shaft and shift all 6 gears
Check in each gear position that gears tumn frealy, and
that all shift forks are free, without sideways pressure
that could indicate that a shaft is not Fully seated.

Turnshiftshaltoteftandright untilstop. Inthis position,
the shifl paw! must have some play which should be
equal in both directions, If not, check shift shaft, shif
pawl and shift drum and replace defective parts. The
play of the shifishafl should be equal to left and right,
seen from its idle position,

Qil wll moving paris of the gearshifl mechanism.










Balance shafr:

Apply LOCTITE Antiseize 1o bath beiring szats @
and fil balance shaft @ (slide fit!), No spacer shims
are [ined.



Crankcase assembly;

Remove Tixing screw and spacer from trestle. Install the
2 dowzls @ in the magnelo side crankcase. Shde thrust
washer @ for Kickstan shaft on gearshift shaft.
Warm clotch side crankease hall 1o 7080 degress C.
Fil mew oil szal. with sealing lip outwards, with an
appropriate punch (see also page 24), Fill sealing lips
with grease,

Fit cold ball bearing for crankshaft from inside into the
crankcase halt,

ATTENTION: The closed side of the bearing caze must
Free inwards (towards erankshaft),






Apply LOCTITE Antiseize to the bearing seat @ for
clutch side ball bearing. Place new gasket @ an crank-
case half and trim excess gaskel material from crankease
mouth @ (the gasket ismade with a"bridge" at this point
1o be more durable in storage),

ATTENTION: The gasket may have shrunk during
storage. I too small. dip it into water and
position 1t on crankcase with some oil.

Check for correet position in arcas @ 1o avoid loss of
witer or gear oil.

Mount crankcase half, i necessary lapping gently with
& mallet on the engine mounting points (don't tap on
sealing surfaces!),

ATTENTION; Be careful not 1o damage the oil szal!









Mountthecrankcaszimtothe assembly trestle with fixation
screws. Fit ball bearings for main- and clutchshatis with
an appropriate punch in the crankcase still warm. Insent
the ball bearing for balance shaft with punch (closed
sicke of cage facing ourwards ). The ball bearing 1sretnined
by the plate @ and countersunk serew @, Use LOCTITE
221, Turn crankcnse in assembly trestle ignition side
upwards. Secure crankease halves with 13 Allen screws
M6 and lock washers and with | Allen screw M8 and
sealing fing,

Tum crankense on trestle clutchside upwards. Check
that all shafts wrneasily tpping gently on bearing inner
rinces if necessury to free any end-loading resulting from
assembiy. Tap the ball bepnngs of clutch shaft and
mainshalt lirmly into position using a suilable punch.







Pluce distance shims @ on Bearings of clutch- and
mainshafls (leaving (), 1+0.2 mmclearance to crank-
case level ). Fit bearing retaining plate @ applying
LOCTITE 221 on 5 countersunk screws MS

ATTENTION:  Shims must nol e displaced. 1f
necessary. keap them in position with grease,

Fit gpearshift lever and shift o)l 6 pears,



Kickstarter:

Shde O-ring and starter shaft on shift shaft. Turn release:
screw @ into erankease by wbout 4 tums. Slide kick-
starter spring with large dia. end over starter shafi and
engage the inner spring peg in the bore 8 of crankcase.

Slide piled ratchet gear @ onto starter shaft with ratchet
teeth upwards, and hook in kickstarter spring. Depress
ratchet gear with screwdriver on the splines of starter
shafi ol-ﬁnd keep it in this position.

With kickstart lever 8 fitted. turn starter shaft clock-
wise until the stop screw @ can be fully installed thus
locking the rarchet gear. Tum starter shaft dlowly back
until ratchet gear is locked on its stop @. Tighten siap
serew at TS Nm.






Waler pump:

Coal the D-rings of the pre-assembled water pump @
with some grease, slide the pump into the crankease and
fix it with Taptite screw MS,

Balance shafl drive:

Insert Woodreff key into keyway on crankshaft. Screw
in crankshafl locking screw @ by hand and fix crank-
shaft &t top dead centre. The erankshaft locanng scraw |
has to engags firmly in the bore on crankblade. |
Put O-ring 18x3.5 ® inwo the groowve on crankshatl,
Piace balance gear onto spline on balance shult so tha
marks & correspond with the mark on balance shaft.
Siide 2nd salance geur onto the crankshaft so that the
marks 8 carrespond. Fil circhip 0.
ATTENTION: The 2 balance gesrs ure (dentical. 11 is
an-advantage to warm them slightly before sssembly.






Primary drive:

Fit drive gear @, with shoulder facing outwards, and
lockwasher on crankshaft. Apply LOCTITE 221 on hex.
aut @ and tighten at 70 Nm.

Place thrust washer on idle gear shaft @ und place idler
gear @ so that the marks é correspond as exactly as
possible with the boss @ on crankcase. This is necessary
to allow the eilpump shaft to engage.

ATTENTION: For this procedure it is very important
that the crankshafl is locked at top dead cenire
by crankshaft locking screw @.






Clutch iversion w it houl Kickstarter):

Fit inlermediate gear @ with large collar downwards
(inseription upwards ) an mainshafi. Shide thrust washer,
rev. coutlerdrive gesr @ with helical gear & and thrust
washer @ on shift shaft. Turn the 2 pinions and check
for easy movement.Fil thrust washer (2 mm thick) and
oiled needie cages on clutch shaft and fit O-ring @ .

Fit elutch drum and thrust washer 13 mm thick) over
O-ring @ and it pre-assemblad set of clujch plates in
clutchdrum. Tofacilitate assembly. screw 2hex, screws
MS nto pressure plate @. Shift into gear so thal by
terning the mainshafe, the clutch hub and clutch shaft
splines@ enguge.

ATTENTION: Clutch shuft splinies @ must project by
abeut | mm from clurch hub @ to engige with
ek washear,












Clutch (version with kickstarter):

Fit intermediate gear @ with collar downwards on
mainshafl. Slide thrust washer and starter gear @, with
splines inwards, on starter shafl, Turn the 2 pinions and
check for easy movement. Fit helical gear 6‘ and thrust
washer @ on starter shaft. Fit O-ring.

Fit thrust washer (2 mm thick) and oiled needle cages
an clitch shaift,

Fit clutch drum and thrust washer (3 mm thick) aver
O-ring @ and fit pre-assembled set of cluteh pluates in
clutch drum. To lacilitate assemblv, screw 2 hex, screws
M35 into pressure plate. Shift into gedr so that by turning
the muinshaft, the cluteh hib and clutch shafi splines
engage.

ATTENTION: Clutch shaft splines @ must praject by
about | mm from cluich hub @ to engage with
tab washer,










Using clutch hub locking tool . place 1ah washer,
secure hex. nut with LOCTITE 221 and tighten 1o 80
N, Note this the hex, nut must be fitted with chamfersd
sidle inwards, towards tab washer. Remove the cluich
hub locking toul, |

ATTENTION: The clutch hub @ must tum easily,

Slacken crankshafl locking screw, turn crankshalt and
check all gears for 2asy movement. A small amounl of
backlash barween drive gear and clutch gear (= primary
drive) is important,

Lock crankshafl again to top dead centre. Bend up clutch
centre tnbh washer, Install the 6 clutchsprings, fit pressire
plate @ with release ball @ ourwards and tighten cross-
wise with 6 hex. screws M5 and lock-washers.

Take up clutch spring pressure evenly, by taking care
nol tolightznany screw more than 2 tums atatime. Insert
2 dowels in crankease cover jpint face and place a new
paske! for clulch cover.






Clutch cover:

Ensure that intermediate gear corresponds with mark
(see puge 63, point 3). Fitnew oil seal and plastic bushing
(depending on execulion) for starter shaft, with a punch
(sealing lips towards inside).

Mount oil pump in cluich cover, Turn oil pump shafi
so that lug @ is aligned with the cover timing marks
& Fit clutch cover and tighten 11 Allen screws M6 in
CIOssWise sequence,

Fit sealing ring on gearshifi shaft {on version with
kickstarter)

ATTENTION: Do not overtighten the cover screws, or
the gasket will be distorted|






Clutch adjustment:

Linscrew the 2 plastic plugs with O-ring, loosen locknut
11 @ with wrench é) Turn adjustment screw M8
fully inwerds.until free play is justlakenup. then slacken
by 142 turm, and kept in this position, tighten lockout
again,

The lever @ for cluch cable must have approx. 6 mm
free play. Refil plug with O-ning.

@ = oil level chs scking screw









Fitting cylinder components;

Trm possibly excessive crankease gasket, Fit appro-
priate cylinder hase gaskel 0.5 or 0.3 mm. Insert oiled
needle cage for piston pin in the connecting rod, hold
piston aver con rad and insert pision pin.

ATTENTION: The darrow on the pislon crown must poini
lowards & x h & u'st port
Cover crankense opening with a clpth. Fix piston pin
with new cirelips @, The circlip opening 8 must face
downwards. RKemove cloth covering crankcase. Fit the
piston rings intheir grooves, carefully locating the gaps
overtheirlocating pegs, and then slide piston ring clamp
& into position over the rings and fit oiled cylinder.

ATTENTION: Only pistons and cylinders of same
tolerance group (= colour marks) cin be fitied
togather [see also page 36 and 44,

Remove piston ring clamp.









Cylinder:

Tighten cylinder with 4 washers @ and nuis MR @
[wrench 117 crosswise. Tightening torgue 30 Nm. Insert
O-ring for combustion chamber.

Fit combusrion chamber insert on the locution bosses
® and tighten crosswise with 5 shims 7.4 @ and nuts
M7 twrench 11) 8. Tightening torque 20 Nm.

ATTENTION: Don'l syueeze the O-ring,

Insert O-ring @ and tighten eylinder head cover @ with
Q-ming und installed thermostat with 4 Allen screws
Max20 @ crosswise, Renghtencvlinder head nuis after
the hirst 500 km, when the engine is cold.






Exhaust sockel:

Fit exhaust socket @ with gasket and spring brackeis@
and tighten with 2 Allen serews M8. Tightening torque
20 Nm.

Carburetor Mange:

Insert the complele reed valve @ and carburetor flange
© according 1o their shupe into the ¢y linder and tighten
crosswise with § Aller serews M6 x 25,









Checking the compression ratio:

The combustion chamber must be completely cleaned
of combustion residues. Set piston at top dead centre
by means of crankshaft locking screw. From a burette

comtaining a measured quantity of two-stroke otl,
carefully fill the combustion chamber exactly 1o the top

of the spark plug hole, Allow sufficient tme for the
oil to drain down the wallsof the burette, then calculate
the amount added to the combustion chamber.

Calculation of compression ratio:
Deduct 2c.c. from the volume of o1l measured (=volume






of spark plug when mnstalled).

swept volume + volume of
Compression = 'lin TLDus ]'l‘.'.hd.

=Vh + Ve = 14,2 20,5 for Enduro/AF1/Custom
Vo 12°5 30’5 for Enduro ETX Svizzera
153 205 for Rally

Lsing eylinder base gaskets of differsnt thickness,
the presceribed compression rutio can be achieved
(see parts Hst). Remove crankshaft locking screw,
turn crankshalt and let oil flow out through exhaus)
porl. Refil crankcase and waler drain screws MK
with sealing: rings; and also, after cleaning. the
maegnetic gearbox drain screw.



Fitting of SEM Iignition unit:
(type 123 E Custom w ith oul varable timing,
Fitted on frames no. 01001 10 O1430),

Turn engine on trestle magneto side upwards. Place
Woodruffkey @ into crankshafi. Insert the starter trans-
mission gear @ with thrust washers @ on each side into
the bore with needle bearing,

Fix armature plate @ with 3 Allen screws M3 and lock
washers, using LOCTITE 221. Tighten stator with 3
slotted head screws M35 and washers in ceritral position
(using LOCTITE 221). Degrease wpers of crankshafi
wnd magnero Aywheel, Don't use LOCTITE on tapers,
Fit magneto {lywheel, aligning key and keyway and
tighten, bul only slightly.



Lock erankshaft at top dead centre with crankshafi
lockingserew. Inthisposition the murk @ on ITIERIELD
Hywhee! musicorrespond withthe 14 degrees mark
on stator. - If not, the magneto flywheel has 1o
be removed and the stator moved as required.



In case of checking the ignition timing with

Ignition adjustment: stroboscope lamp:

Type 123E Custom w i th o ut variuble timing

The mark on the magneto flywheel s to align with
rhe 'l degrees' mark on the statorat 5000 r.p.m. When
satisfied that the 1gnition Liming i1s correctly set.
fit lockwasher, hex, out MI12xX1 wsing LOCTI-
TE 643 and tightento 70 Nm, Don'tapply LOCTITE
1o the

Checking with a dial gauge:

screw dial gauge into ¢ylinder head combustion cham-
her. Loosen the crankshaft locking screw and turn the
vrunkshatt backwards [4degrees(= | Ulmmpistonstroke),
In this position the cast mark must correspond with mark
0 degrees’ on stator taper!

Finally, check the ignition timing with the engine
running ot 5000 rp.m. using o stroboscope lamp,






Fitting of SEM ignition unirt:
{types 123 with vanable timing)

Turn engine on trestle, magneto side upwards. Place
Woaodruff key @ into crankshaft, Insert the starter trans-
mission gear @ with thrust washers @ on each side into
the bore with needle beanng.

Fix armature plate @ with 3 Allen screws MSand lock
washers, using LOCTITE 221, Tighten stator with 3
slotted head screws M5 and washers in central position
(using LOCTITE 221).

Degrease tapers of crankshaft and magneto flywheel,
Don't use LOCTITE on tapers. Fit magneta flywheel,






aligning key and keyway andtighten, butonly slightly.
Loosen crankshafr locking screw, insen dial gauge
into spark plug threads, and set dial gauge 1o "0
Tum flywhee! backwards by

1,84 mim = 19 ¥ for type Endure, Custom, AF |
1,30 mm = 16 ¥ for type Enduro ETX-Svizzera
2.03 mm = 20 " for typz 123 Rally,

In this position the 2. mm peg @ pushed thratgh the
hore in flywheal must engage In the slot @ of the
stutor, Otherwise remove magneto flywheel and turn
stator as reguired.



Fit lockwasher, apply LOCTITE 6848 1w the hex. nu
M12x1 and tighten it at 70 Nm, Don't use LOCTITE
on the taper.

Ignition adjustment types 123 w it h variable
timing:

The final check of ignition Liming 1s dope on the engine
runping at 10,000 r.p.m. using a stroboscope lamp.,

Te check for correct ignition timing with stroboscope
lamp make & mark on crankesse and magnero Qywheel
al the moment of ignition, i.e.

0,74 mm = (2 © BTDC for type Enduro, AF1,Custom
4] mm = 9 © for type 123 Enduro ETX Svizzern,
.87 mm = 13 " fer typz 123 Rally.

These marks must correspand at HLOMN ropom.






Starter gear cover:

Fit starter gear cover @ and fix it with spring washet
& und Allen screw M6 x 20, Tightening torque 4,5 Nm.

ATTENTION: Fit the spring washer with its back®
(=gconvex side) towardy the sciew head,
lo avoid damaging the cover,

Ignition cover:
Caat the ignition cover joint face @ with SILASTIC

and fix the ignition cover © with 4 Allen scraws M6
x 25. Tightening torque 4,5 Nm.












Sprocket:

Engage 17 gear, Place O-ring @ ino the groove of the
mainshaft. Position sprockst @ press it owards O-ring
and secure with new circlip @,

ATTENTION: The circlip must be securely sealed in
its groove, with 1ty sharp edge cutwards!

Remove crankshaft locking screw and fit Allen screw
with seeling ring.

Fitling of electric starter:

Tum the starsr gears and check for fred moevement.
Crrepse the sinrter pinion with MOLYKOTE 111, invent
the stzciric starter @ inte the crankcase and tighten
equaliv with 2 collar screws @ (wrench 7) and lock-
sashiers.
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Fitling kickstart and gearshift levers:

The kickstart lever @ tonly version with kickstarter)
should be fitted as close as possible w the cluteh cover
® but must not touch it. Tighten with Allen screw M8,
Fil gearshift lever @ on gzarshift shaft end fix it with
Allen screw M6,

Remove engine from trestle.






Engine installation:

Mount the engine on il8 suspension poinls in the frame
Connect ail lines, it oil pump control cable and adjust
it according to the mark E. . Fit clutch cable, adjusy the
necessury fres-play and fit plug screw @ with O-ring.
Connectcable forRAVEIL Fit waterdrain screw. Connect
water hoses and refill cooling liquid.

Fit cleaned and checked carburetor. Apply LOCTITE
Antiseize an the exhaust ball yoimnt and mount exhausi
system. Fit drive chain, make all elecirical connections
and stlach rev. counter shaft.

Make o first west run with fuel/éil mixiure until the oil
tubes are filled with vil and fres of air bubbles. Fit o1l
pump cover and gasket with 4 Allen screws,

ATTENTION: After test run check that coolmg water
circutl 15 free of air bubbles,









Checking of RAVE 11 (pneumatic) function:

The switch point of RAVE i checked with motorevele
running (on even road). The switch point of the exhaust
valve is adjusted by the red plastic screw inexhaust valyve
COVEF.

Switch point RAVE I1:

IVEPRRRT oo s Ses i S  rri T700 78001 fmin.
|72 T2 b b e R e R L TI00 +74001 /min.
31101 {4 ) O LSy e T300 74001 /min,

1378 | o P S S VA 300 +84001 /min.



Checking of RAVYE-E (electronic) function:

The-exhaust valve is open between 300 and 2500 r.p.m. for self-cleaning of
thevalve rod, closed between 23001 p.m. and switch-point {=7300-+8300 r.p.m.,
depending on engine type) and above the switch point it is open. For checking
of the control unit, remove the b-way conneetor, start the engine and light the
dipped headlamps. Vollage at 2500 r.p.m. between cables green and blue =
12,2541V D.C., and 8,521V A.C. berween cables yellow and blue, If these
values are not reachad, the Tault is not in the control unit but in the system,

Forchecking the solenoid. check its piston [oreasy movemenl and test resistance
value between the 2 cables (2,2 ohms £10%). The voliage measured between
the cables of the solenvid should be at idling speed during an impulse of (only)
| second 11,5 21V, and after this mival impulse 5.5 21V D.C.

Switch point RAVE-E:

Enduro ... 7300 + 7400 1/min. Srada i T700 = TEO0 1 /min
Custom ... TIHY + T400 1/min. Rally + RX: . 5300 « 5400 [/min
Pegaso .......... 7300 « 7400 1/min.
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TECHNICAL

DATA

Engine 1ype

123

Design

L-cylinder-, 2-stroke engine,

lguid-conled

Bore [ stroke

34 /545 mm

Fuel

Crankshall bearimgs

Con rod bearing

Displucement 1248 mm
Compression : theoretical: 14,2 H).5
Endura, AF 1, Custom| elfective: 7.9
Compression: Enduro| theoretical: 12,5 0.5
ETX Svizzera effective: 7.0
Compression: Rally | theoreticnl: 15.3 20,5
effective: 8.0

PREMIUM gas, min. ROZ.98

2 ball bearings

naedle bearing

Cvlinder

light allov cylinder with
GILNISIL treatment

Pigton

light allay

Piston rings

Engine lubrication

I

mlllSUFE

2 rectangular Tings

L-strokeoil (e,
MOBIL Sy t:i"ﬂ by oil PHI’I‘J]"




TECHNICAL DATA

Transmission
lubrication

MOBILUBE SHC or
SHELL Rotella X 30 or
BP Vanellus M SAE 30

Primary dnive

straight gears 20 @ 64

Clutch

multi-plate, in oil-bath

Transmission

6-speed, dog engagement

Ignition unit unil

electronic SEM C.D. ignition
unit

Generator output

12V /180 W AC

Igmtion iming: Endu-
ro, Custom, AF1

L84 mm=19" at 6004 |/mun
074 mm=12 “ar 10000 1/min

Ienition timing; Endu-
ro ETX Svizzera

L300 mm=16" at 6000 |/min
Da4lmm = 9210000 |/min

lenitiontiming: Bally

203 mm=20" g1 6000 |/min
087 mm=13%at 10000 1 /min

Tgnition tinding:
Custom  without va-
rithle timing

1O mm=14 Y a0 5000 1/min

Spark plug

NGEK BIDEG, 14 mm

Electrode gap

(1,5 mum

Eleclric starter

EFEL pinion type electric
starter.and/for kickstarter




TIGHTENING TORQUES

hex. nut M12x1, Aywheel

| 0 MNm

hex. nut M1ax1.5

T Nm

Screw lixation or
sealing compoun

LOCTITE H44
grean

LOCTITE 221

crunkshaft. ¢lotch sicle vinlel
hex. mut MI8x 1.5, Clutch | 80 Nm

shaft, clutch hub

hex. nut M2 |0 Nm
dyhinder

hex. nut M7 | M Nm
combustion chamber msert

Allen screw M6 20 Nm

exhaus) flange

Allen sctew MG, 4.5 Nm -
starler gear cover

Allen surew M6 4.5 Nm .
g nilion gover

callar serew a £ Nm -

glecinic starter

countersunk screw M3,
bearing plate For gedrbox
shafis and balance shafl
Taptite screw M3, loaf

spring. clutch cover

LOCTITE 221

Allen serew M3
st ]:-'-]Hti:

fvinle
5 Nm | LOCTITE 22
vinlel
& Nm | LOCTITE 231
ARELUR b violel

—



green
hiack

blue P F it

1 —
"

bive ¢S

|—! regulator |

e s 3 —




ignition :  spark plug
e —— —

- coil

L -l—-—l.
[ ramee— s

red
green
black

vellow -G
yellow —

- )

H regutator |

Stator in WG-version hus yellow lighting cables and
must imperatively be used with WG-ignition toil
(SEM na. 101 BBE 00 printed on it)

The WG-ignition coil can however be vsed together
with previous stator (hlue lighting cables),
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REPAIR TOOLS, GGASRET SETHS

I, | Dreseriprion iy, part oo,

| ' msertlon jig for ol seail 230 353,
kickstarr shafl 1 | 277 K50

2 msenjnnljig for o1l seal 230 425,

| crunkshall, mognete and clutch side I | 277 BTS
3 linserion jig for ol seal 930 675, _
mainshaf? || 2 Al

4 | insention jlg Tor il seals 230 195 gnd
| 250450 pump shafi, st shaft bushing b1 &30 T

S| insertion Jiit for ofl seal 930 S0, .
fev. counter anatt 2T el
E protection eap for crankshuft magnew side | 1 | 276 790
T | puller gasy., for. l'!;_yflfllﬂ i1y wilieel ||| 76 NGT
B | cronkshall locking screw | | 241 96%
_ % | gmide steeve for oil seal 930 673 [ | 2779
100} piston ring spanner,for piston $2 mm | | 876 973
L1 ) eluteh adjustinent 'wrendal | . 20 u.-n{
12| Ball Besring puller set | | 27T B
L3 | puller ussy., ball bearing 6203, | | 276 360
ulut-:h_:«:huﬁ, nl;%g_ntrn e
|4 | halt for puller, hall bearing 62013 | | 376 380
i _Jh:llirr sleeve 1 [376 374
IE& | suppor plale 1 | 276 3%
17 e net M M), B padller tsoll - 2 "F32 (M)
¥ 1u|r|u|-lmﬁ-f . Jor bearmg 6302, | 1 vl 36d
B EEE R e e _
19 bolt fur puller. bearing 6302 | 1 [276 382
20 | puller wleeve, for bearing 6302 I [ST6372
21 | kuppon Iﬂ.lit LY [ 376 35t
22 hex. nut MR, for puller bolt 2 |24 200)
23 puller plate assy,, for crunkshafl
rémoval I | 277 140




REPAIR TOOLS, GASKET SETS

HI. | Exederiptio gty | puart nul
24 | hex: serew MI1621.5x150 I ] el ‘.’5?‘7
2% | cliteh hub tocking ool i LR H[‘WI
20 | arentlis dusy, | | 27 ‘J'I'i'l
2T |inseri kit for trestle assv L | 27T H'I'J'I
27 | adamior pisy v | 277 H.I'.ll
28 | hos, put ME x 20 1 |54 .“-‘-.'H']I
29| wushcr'8.4 | 25031 ll
M | bolr adapeer 1" )&% 110
31 | hax. nut MY 1242 2
32 | ppiver 10,5724/ 5 L 447 i
11 | eceentric sleeve, for engine 123 L | 276 ﬁh!l
34 | ming half. for ball bearing 6206 | | 276 I:}E.'il
25 | nng; for ning halves i & HHI
36 | pulier assy. fof beanng, crankahall 1 | 876 ."EH"EI
37 | hex. serew 1| 940 ?ﬁ?’-l
32] Allen screw MBx40_ lor puller d |40 ﬁEII
39 | LOCTITE Anu-Seize TATID [ | 297 43]
40 | MOLYKOTE i1 1 [ 597 161
1) | LOCTITE 221, viols. '

Onew, sequrmy compound, weak | | $9% TRE
42 | LOCTITE 648 green.

serew sefurmg ¢ompound, siring I | 8949 788
43 | SILASTIC 732 RTV. 100 gr. || | 297 386
44 | Lithium grease, 250 gr || WUT 33T
4% | poket wet, oylinder & || 293 30
4 | gaskdt cel. lor cdinplete englie {393 380




Grear ratios -Endura, Custom, Rally

primary drive
ratio

E&ar ralios

with straight gears

|5t pear 34 ;

1) = 3. 40K

64 20 = 3,200

2nd gear 30 :

13 = 2308

Ard gear 27 ;

16 = 1,688

dth gear 25 :

9= 1316

5th gear 23 ;

21 = 1,095

Gth gear 21

22 = 0,955

Primary drive
rulo

stratght gears

64 1 20 = 3.200

3rd gear 27 ;

4th gear 25 -

16 = 1.688
19 = 1,316

5th gear 24 ;

21 = 1143

bth gear 23

22 = 1,045

Overall redoction ratic-Enduro, Castom, Raily

i total at 6th gear = 3,056

(hverall redoction ratio<Strada (AF 1)

I total at fith gear = 3,345




Lubrication and sevice table

=
o< | 2] E
E S|E|=|Z
SHEREE
=4 =41 S|z
AHEEER
EHEIEIHEIE
Change gear nil x| [x|x|x|[x
Check gear oil level X |
(Check RAVE (for tighiness and free movement) x
Examine play of clutch relense XX X
Check oil and fuel tubes MX| XXX
Clean carburetor and readjust idling X X
[Check electronic ignilion and timing x X
(Clean spark plug, adjust electrode gip XX
[Replace spark plug Al X
Re-tighten cylinder and combrstion chamber Msert X
Replace bulance shalt diive gears every 15,000 km =




Engine Falls to start:

TROUBLE SHOOTING

CAUSE

REMEDY

Iheorrect Bandling opén

Swiech ba ignilion, open fuel cock,
ensure full Tuel supply.

Fudl line blocked and
fuel Tine.

Clean fuel cock. fuel tank amd Neet line.

Spark plug sooty. wet o
bridged

Clean or replace spark plog

Electrode gap 100 large

Adudt eledtride gap

lgnitwon cable or spark
plug protecor damaged

Fit mew ghition coil orispark plug
profectar

Wire chated in cable
hamiess (shor aircuity,

Ienition switeh ar kil
bufton  fauliy

Disconnest plug with black-white /
bluck cable and test for spark. 1 there
red spark (Le. gninanunit s in ordes ),
check far possible cable dumage

{shop-circuity, check ignitiot
wwifich and Kib-butban,

Insufficien
viltage

TERITION

Check ignition system

Mo ignition woltege 1no
spark)

Dhsconnertornge shomingeabie from
wgriton col and starf ngam

Engime ciannot be slop-
e

Mg defedt dn stalor

Witer in carburetor of
Jets absirucied

Dhssrpntle ol clean varburetos,

Reed valve fdefeciive

Chock and rephace if necessin.




Engir

| ROUBLE SHOOTING

will not idle:

CAUSE

REMEDY

Egtlinge. je1 -I'I-ll"IL'L-::-.I

Clenn idle j&)

[elle mixture sorow in
correc! ud)unment

Adjust idle mixture screw

lenition unlt defective

Check lgniticin unii,

Fitter element. intake
syriem leaking

Check and repluce

Read valve defective

Repluce

Engine splutters into carburetor:

CALSE

REMEDY

Isulficient Fuel and car-
buraror

Check and clean Tuel svstom.

Engime air infake fauhy
bn inthke side,

Check ar replace s=als and flan.
gk

Engine knocks under full load:

CALSE

REMEDY

Carbiralor sening top
e

Adljust carburetor,

Engineg oséerhcats

Cheek cooling lquid and ther-
miarsiiL.

TR TIm InE Low) i
advanged

Cheok sgmiticn liming uE imes
Tpm

Fuel odtine ralmg (od
fowm

Lide fuel with higher octane ro-
lng

—

Tono high compeession
rafin

Check compression rutis,




TROUBLE SHOOTING

Engine does nol reach full speed:

CAUSE

REMEDY

||
Carburetor Oooding. Floas ['Fﬁfﬂ _Eff_i_ﬁ'l‘dl:rﬂm-t Niratif

level set top high. oa
needle sedt diny or dama-
ged, loose curburesar jels,
Phoa puncuuped

[AEa Ll |1 ! _'.ﬂt]jl-.r_-il. Mexidl Jeval

Pefective rgnilion

Check rgniiion,

Lack of engine performance:

CALSE

REMEDY

Foel supply imtermitien|
af witler e i carhareisr

Cleln fuel syutem and curbure-
tnt.

Air [ilter diny

Clean o replace air fillor

Logs ol compressioh due 1
loose spark plug. looke
cambustionchombermsert.
defective O-=ring

Check forleaks and reploce Tanlty
Pars,

Elecirome gnifion nmng
faulty

Checkelecimomc i gaiton nming,

L]

Faliust ledkingor tlocke

Tighten echuust flunge, repioce
fuuly parts

PAVE alhes nod

oo

Cleanm and check RAVE compo
ponts, clean ymapulse pore n

L]
ey imder:

wlimeed,  oylinder

Repluge defective pars

Chech compressimg,
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