Super Max

Technical data:

Piston .....ccveeeemee. 4 oversizes available
+.010, +.020, +.030, +.040"
Piston clearance .... ""KS" piston .002 - .0024"

(0.05 - 0.06 mm)
“Mahle” piston .0016 - .002"
(0.04 - 0.05 mm)
Valve timing at .08” (2 mm) tappet clearance ........oweew-e. intake open 2°b.TDC, closed 20°a,BDC
i exhaust open 36°b,BDC, closed 13°b.TDC

Valve clearance at cold engine intake .002" (0.05 mm)
exhaust .004" (0.10 mm)
Carburetor ....... Bing, Type AJ 2/26/25, main jet 105

idling jet 45, needle jet 2.68, needle position:
while running in 2, thereafter 1, air screw
114 turns open, mixing chamber insert 5.

End float on transmission shafts ..... <eemes Up to 008" (0.2 mm}

Electrical equipment - . 6 V generator, battery Ignition

Ignition timing __...... 299" (7.6 mm) or 36° before TDC

Breaker point gap .016 - 020" (0.4 - 0.5 mm)

Spark plug eeeeeenneee BoschW 190 T 11 SorW 240 T 11

Spark plug gap .028" (0.7 mm)

Qil tank capacity : 314 pints (2 liters)

Clutch spring adjustment 224" (5.7 mm) from the top of the slotted

nuts to the clutch drum.

Dismantling of engine

When removing engine from frame do not re-
move hexagon head bolt on the rear of
cylinder head until the engine is finally taken
out. Otherwise it is possible for the engine to
tip forward and damage the front mud guard.
(Fig. M 01/1.9)

Fig. M 01/1-9

For removal of the left hand side crank case
cover the clutch drum #813900 need not
be removed. Only if clutch gear, clutch drum
or part thereof has to be replaced removal be-
comes necessary, Use puller #103 647.
(Fig. M 02/7)

Fig. M 02/6a

TO AVOID ERRCRS WHEN
ORDERING PARTS, GIVE
MAKE, YE/.?, MODEL ALSO
ENGINE & SERIAL NUMBERS



Turn the engine so that the right side is on top.

Note: Two 5-mm (0.20-in) dia. balls and
two thrust rods will drop out.

8. Remove the automatic timing control.
To do this the screw must be unscrewed com-
pletely.

Fig. M 02/10

the nut by means of @ 19-mm spanner and turn
the spindle by means of a box spanner. Lay
the engine sideways, so that the nut and spring
washer do not fall into the crankcase when
they come clear. Turn the crankshaft untii the
Fig. M 02/8 balance weight points upwards. Remove the

Push back the dynomo brushes, and hold by balance weight.
means of the spring (to assist reassembly). Re-
move the belts in the dyname housing.

9. Remove armature.
Place one of the cluich thrust rods in the arma-
ture bore, and screw up the bolt holding the
armature. This will force the armature off its
shaft. Remove the key.

Fig. M 02/10 a
Fig. M 02/9 11. Remove driving pin and camshaft spindle.
. Stand the engine upright, and turn the crank-
10. Remove balance weight. shaft until the two connecting rods for the ec-
Stana the engine upright. Turn the crank until centric drive are on their top dead centre.
the baolance weight points downwards, and Pull out the driving pin and knock out the

loosen the nut on the camshaft spindle. Hold camshaft spindle.



Fig. M 02,11

Press the tie rod away from the comshaft hou-

sing, and push it sideways.

Fig. M 02/11a

12. "emove the camshaft housing

>move the nuts and lock washers from the
oring brackets, and take off the bearing-
- -acket strops. Slide two screwdrivers or le-
+ 4 under the rocker arms and force up to
+ nove the camshaft housing.

Fig. M 02/12
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(Take care not to damage or lose the rubber

ring on the bearing bracket (inlet side) or the
shims).

. Remove upper eccentric disc
Mark the front side of the eccentric. Push the
tie rod into the groove cast into the cylinder
head, press the front connecting rod off the
eccentric dis¢ and to the left, and push the
rear connecting rod with the upper eccentric
disc to the right.

Fig. M 02/13

Turn and withdraw the eccentric disc.

. Remove cylinder head.

Remove the M é nut on the cylinder head, énd
unscrew four nuts (left-hand thread) on the cy-
linder flange.

Fig. M 02/14

Remove the cylinder head and gasket.



Fig. M 02/14a

15. Remove cylinder.

Unscrew two M 6 nuts on the cylinder flange.
(Cover the crankcase with a rag to keep out
dirt).

Fig. M 02/15

16, Remove piston.

Remove the circlips. Heat the piston until the
gudgeon pin can be pushed out using the gud-
geon pin extractor (088 891 908).

17.

Fig. M 0216

Remove Front Bearing Plate.

Turn the engine so that the left-hand side is
on top.

Standard: Unscrew four nuts and one belt on
the bearing plate and one nut and lock washer
on the lower eccentric shaft.

Special: Unscrew three nuts and one bolt on
the bearing plate and one collar bolt on the
lower eccentric shaft,

Support the connecting rod by means of a
slotted piece of wood.

Fig. M 02/17

Attach jig (088 891 900), with the extractor
spindle removed to avoid damaging the sealing
disc on the bearing plate.

Screw the three M 8 bolts on the fixture up
evenly, and the bearing plate will lift off.



19. Remove Oil Pump.
Remove the nut for the oil pump, two lock
washers, the carrier plaie, and the driving pi-
nion. Unscrew three chease-head screws on the

Fig. M 02/17a

Fig. M 0219

oil pump, replace the driving pinion, screw the
nut on lightly, and then force out the oil pump
18. Remove Left-Hand Crankshaft Bearing using two levers or strong screwdrivers.

Remove the nut and lock washer, and remove
the ball beoring using withdrawing tool (088
891 917) and spacer bush (088 891 914). Note
that there are spacers fitted on the cronk-
shaft under the bearing.

Fig. M 02/19a

20. Remove lower timing gear
Forte off the bearing on the intermediate gear,
(There may be shims under the bearing).

Fig. M 02/18



Remove the intermediate gear with the dri-
ving pin, the front eccentric connecting rod,
and the lower eccentric complete with the con-
necting rod attached to it.

Fig. M 02/21 @

72, €Checking ball bearings on driving shafi.
Tuen the engine so that the right-hond side is
on top. Unscrew the nut {with a sealing ring

Fig. M 02/20a or seal ring pressed in) on the chain sprocket.

Hold by means of a length of chain secured to

the pin on the assembly stand jig (pin is supp-

: lied with the fixture). Turning the driving shaft

21. Remove driving piniea, to and fro will indicate whether the bearing is
Place the spacer bush (088 821 914) on the lett- in good condition.
hand crankshaft stub, and remove the dri-
ving pinion with the mid of withdrawing tool
{088 891 917).

The tie rod remains on the bearing bush.

23, Unscrew sludge traps.

Turn the crankshaft untit one of the sludge
trops can be seen through the front tapped
hole on the left-hand half of the crankcase.
Screw in the special screwdriver (038 891 918)
and unscrew the sludge traps. An M 6 thread
is tapped in the head of the sludge traps so
that they cari be completely withdrawn using
a 6-mm bolt. Remove the second sludge trap
in the same way. When the crankshaft is re-
moved from the engine the sludge traps can be
unscréwed using a 12-mm (1/2-in) wide screw-
driver.

Fig. M 02/21

Turn the crankshaft and remove any burr on
the collar of the left-hand crankshaft stub by
means of a flat scraper, in order to avoid driv-
ing and damaging the bearing bush when re-
moving the crankshaft. _ Fig. M 02/23




24.

Dismantling Crankecase.

Unscrew four M 6 nuts and five M 7 nuts, each
with two lock washers, and three countersunk
bolts from the right-hand half of the crankcase.
Remove the bolt holding the crankcase to as-
sembly stand fig. Lift off the right-hand crank-
case haolf.

25.

Fig. M 02/24

Remove Crankshaft and Gearbox
Components.

Remove the cronkshaft, if necessary the inner
gear change spindle with spring and lever, all
gear pinions, the mainshaft, the layshaft, and
the complete selector drum. Alsa the gear pi-
nion for bottom gear on the layshaft, together
with its thrust washer, the kickstarter pinion
with pawl and spring, the two thrust washers,
and the gear-change spindle with the thrust
washer.

26.

Fig. M 02/25

Remove Locking Pin.

Unscrew the hexagonal bolt, retaining spring
loaded plunger complete with spring, lock was-
her, and washers, together with the strip spring
for the selector drum.

. Unscrew both nuts on the clamp for the lower

engine mounting, and remove the left-hand
crankcase half frem the assembly stand tig.

28. Unscrew the cheese-head bolt from the two

oil pipes. Remove the oil pipes with seals and
rings, and the locking plate.

. Remove Eccentric Pin and Selector

Quadrant

On the right-hand crankcase half unscrew the
M 8 nut on the eccentric pin; remove the lock
washer, washer, seal, eccentric pin and rat-
chet plate, and the selector quadrant with the
selector lever and the pawl housing. The driving
shaft can remain in place provided that it and
its ball bearing are in good condition (see
section 22 for method of checking ball bearing).
Take care not to damage the two needle bear-
ings for the mainshaft.

Fig. M 02/28

30. Cleen and check all parts.



3.

32

Assembly of Engine

{Mm 02)

Before fitting roller bearings, heat the crank-
case. Then insert the bearing, and when the
crankcase has cooled, top the bearing lightly
to make sure it is properly seated.

Note: Place the crankcase on a piece of wood
to avoid damaging its surface.

Mount the left-hand half of the crankcase in
the assembly stand tig, ond hold it temporarily
by tightening up the two nuts holding the clamp
for the lower engine mounting.

. Stick the crankcase gasket to the left-hand

crankcase section with grease. There is no need
to check the dimensions of the crankshaft and
the crankcose. Since these are manufactured
to give an axial play of 0.3—0.6 mm (0.012—

0.024 in) (see secfion 45).

. Adjust the strip spring for the

selector drum

Place the spring on the crankcase, and pack it
up with washers until it cannot be pulled up
when it is fitted. Then remove the spring and
washers.

Fig. M 02/34

35. Fit crankshoft.

Clean the two plugs and screw them into the
left-hand flywheel (see section 23). Oil all me-
ving parts. Place the crankshaft in the left-
hand crankcase.

36. Fit the gears

Piace the washer for the kickstarter pinion
(082 810 006, 1.2, 1,5, or 1.8 mm thick as re-

quired) with its wide bearing surface on the
mainshaft ball bearing. Insert the pawl and
spring in the kickstarter pinion. Place the com-
plete pinion on its washer in such a way that
the smooth side is downwards.

37. Grease the washer for the kickstarter pinion

(072 710 036, with narrow bearing surface) and
stick is to the lower pinion of the .complete
maoinshaft. Push back the starter pawl against
the kickstarter pinion with a narrow screwdri-
ver, and carefully insert the mainshaft.

Fig. M 02/37

Held the kickstarter pinion with the fingers,
and turn the mainshaft clockwise. A clicking
sound must be heard. When the mainshaft is
turned anti-clockwise, it must turn the kick-
starter pinion.

38. Then place the thrust washer (082 810 012) on

the lower bush for the layshaft, and on it ploce
gear pinion (072 710 506) (Bottom gear).
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Fig. M 02/38

Place the strip spring on the collar of the se-
lector drum.

Also place the layshaft sliding pinion (recogni-
scble by the groove for the thrust ring) on the
lower striker fork so that the chamfered dogs
point upwards. Place the mainshaft sliding pi-
nion on the upper striker ferk so that the cham-
fered dogs point downwards. Now fit the
whole assembly so that the sliding pinion on
the upper fork slides on the mainshaft and the
end of the selector drum enters the bush and
the eye of the strip spring. The lower fork with
the loyshaft pinion remains free.

Fig. M 02/38 a

39. Insert the layshaft {long spigot downwards).

Note: Do not displace the thrust washer for the
layshaft. Fit the washers for the strip spring
and secure with clip. Insert the plunger and
spring in its bush. Coat the locking bolt with
sealing compound and screw it in. Engage
neutral gear: Turn the
selector drum to the right
as far as it will go, at
the same time moving
the layshaft (Bottom gear). Then turn the se-
lector drum back one notch (neutral) since the
right-hand crankcase half can be fitted only
when neutral gear is engaged. (See Fig. and
sketch). Place pinion (072 710 009) on the lay-
shaft with its dogs pointing towards the slid-
ing pinion. Also place the small pinion
(082 B10 011) on the layshaft with the higher
collar pointing downwards. A thrust washer
(082 B10 012) must be placed on this pinion,
and the ring must be placed on the mainshaft.
Finally place the twe small needle bearings on
the mainshaff and insert the gear-change
spindle to which the gear-change link is atta-
ched, together with its washer. Place the gear-
change link, so that the hole (a) in the link lines
up with the hole (b) for the inner gear-change
spindle and the é-mm pin (c).

Fig. M 02/39

40. Fit Gear-Change Mechanism,

If it has been removed, re-attach the selector
lever to the quadrant. The quodrant should be
attached in such a way that the mark “0* stam-
ped on it is visible from above. The pawl hous-
ing, with two springs, pawls, and pins, is pla-
ced on the selector arm, and the whole is fit-
ted to the selector-drum bearing. Adijust the



pawls (see Fig. M 02/40). Fit the releasing
plate and the eccentric pin for the fine ad-
justment of the gear change mechanism. Attach
seal, washer, and lock washer. Lightly tighten
up nut,

Fig. M 02/40

Then place the washer (072 714 010) on the
paw! housing, and insert the inner gear-change
spindle (072 714 023).

. Set Selector Quadrant to Neutral

On the opposite side of the crankcase half re-
move the M 6x4 hexagon bolt. Adjust the se-
lector quadrant so that the final gop between
the teeth lines up with the hole for this bolt
when the pawl has disengoged. File the end of
an M &6 bolt about 35 mm (1 3/8 in) long to a
point, and screw it in (see Fig. M 02/41). The
point must reach into the final gap between
the teeth at the right-hand end of the quad-
rant to such an extent that there is about
0.5 mm (0.02 in) play between the end of the

bolt and the quudrg!.

The mark "0" stamped into the quadrant will
then point to the centre of the selector-drum
bush [neutral position). Allowing a certain a-
mount of play between the point of the bolt
and the quadrant as described abeve has the
advantage that the toothed quadrant and the
pinicn on the selector drum can then more
easily be mated together. Assemble the inner
geor-change lever, the sleeve, and thé return
spring in such @ way that the ground ends of
the spring bear against the gear-change lever.
Then push the assembly onto the inner geor-
change spindle so that the ground ends of the
spring come to bear against the eccentric pin.
When the assembled inner gear-change lever

has been placed on the spindle, press lightly
ogoinst the lever and at the same time disen-
gage the pawls and turn it slightly clockwise.
The gear-change lever will then adopt the cor-
rect position with respect to the pawl housing
[neutral).

Fig. M 02/41

42. Attach the Right-Hand Crankcase Half.

Grease the mating surface, and place the right-
hond half on the left-hand half. Make certain
that the spindle an the inner gear-chonge le-
ver enters the hole in the gear-change link on
the gear-change spindle. Leave a gap ot cbout
12 mm {1/2 in) between the two sections of the
cronkcase, and push the gear-change spindle
upwards. Then push down the right-hand crank-
case holf with one hand, guiding the geor-
change spindie with the other hand. if resi-
stance is encountered os the crankcase halves
come together, turn the driven shaft slightly.
{To bring the teetn into engagement).

. Check Gear-Chonge Mechanism.

Tighten up some of the nuts holding the crank-
case sections together, and also the nuts and
bolts of the assembly stand jig. Replace the
pointed bolt by the normal M éx4 bolt, smea-
fing it with jointing compound before screwing
it up. Stand the engine upright.

If the chain sprocket was removed, attach this
to the driving shaft. Attach the locking plate
and secure with a nut.



44. Check Gear Engagement.
Attach the foot-change pedat temporarily. En-
gage each gear in turn, and turn the chain
sprocket. it must be possible to engage all the
gears (rough adjustment). The fine adjustment
of the gear-change mechanism (if this is neces-
sary) is effected later.

45. Check Axial Play of Crankshaft.
Press the crankshaft to the left, and measure
the distance between the end of the right-hand
stub and the crankecase with a depth gauge.
Push crankshaft to the right, and again mea-
sure this distance. The difference between the

two measurements is the oxial ploy. This should

not be less than 0.3 mm (0.012 in) or more than
0.6 mm (©0.024 in).

If the crankshaft play exceeds 0.6 mm {0.024
in), it will have fo be removed from the engiae.
Place shims under the inner ring of the ball or

roller bearing on the left-hand stub to brin

the valve of the play to 0.3 to 0.6 mm (0.012

to 0.024 in).

46. Check Connection Rod Alignment.
Push the inspection pin, (088 891 906) into the
little-end bush, and turn the crankshaft until
the pin bears against the flange of the crank-
case. Check that the pin bears evenly on the
flange on either side. If not, line up the con-
necting rod.

Fig. M 02/46

Screw up ond tighten all nuts and holts. Turn
the engine so that the left-hand side is on top.

47. Fitting Pinlon on Crankshait.
Turn the crankshaft so that the erank ks ot TDC,
when the upper of the four feathers on the
left-hand stub gives the exact setting. On the
pinion o setting mark is stamped directly over
one of the splines. When the pinion Is placed
on the shaft, this spline must mate _with the

top feather.
There is another mark stamped on the pinion,

four teeth to the right of this mark, not coun-
ting the tooth immediately over the spline. This
is used for setting the infermediate gear.

Fig. M 02/47

The pinion is forced on the shaft using the bush
(088 891 921) and a nut and spring washer.

Fig. M 02/47a

. Centralising the crankshaft end pinion.

Use jig. (088 891900) to press the crankshaft
over to the left, placing a piece of steel or
some other suitable packing on the righthand
crankshaft stub. Measure the distance between
the crankcase and the pinion. To this dimension
add ene half the axial play of the crankshaft.
This gives the thickness of the shims which will
have to be fitted on final assembly. Since the
pinion, the shims, the bali bearing, end the
lock washer are screwed tightly together by
means of the nut, thare will be an axial play



49,

of about 015 to 0.30 mm (0.006 to 0.012 .in)
between the cronkshaft and the baarmg on

ea'fher side. Remove lig (088 B 900}

Fitting the ol pump.

Place two new rubber rings on the sleeves.
Place the complete oil pump in the crankcase
and secure with three cheese-head bolts, each
with two lock washers. Attach the cil-pump dri-
ving pinion, place the carrier plate in position
on the spindle, and secure with a nut and two
tock washers. If necessary use a slotted piece
of wood to support the connecting rod.

. Fit the lower eccentric shaft.

If the tie rod was removed, replace this with
the chomfered edge of the hole pointing to-
wards the crankshaft. Fit the lower eccentric
shaft complete with eccentric rod ond needie
bearings in the eccentric shaft bearing bush,
and fit the front eccentric rod. Attach both the
‘eccentric rods with the word "innen” (Stomped
on the rod) facing the crankshaft.

Fig. M 02/50

Fit the intermediate gear (note the setting
marks on the 8th and 9th teeth to the left of
the hole for the driving pin), and turn the
crankshaft until the two holes for the driving
pin are ir line. Then insert the driving pin.

Fig. M 02/50

51. Position the intermediate gear,

To do this measure the distance between the
crankcase and the collar of the intermediate

Fig. M 02/51

gear and the distance from the ball bearing
in the bearing plate and the mounting flange
on the plate. (First tap the bearing lightly to
maoke sure that it is firmly seated).



52,

Fig. M 02/51 a
Fit shims so as to reduce the difference

_between these two readings to about 0.2 mm

{0.008 in).

e Uy,

Attach bearing plats.

Piace spocer washers on the pinion. Place the
ball bearing on the left-hand crankshaft stub,
fit a lock washer, and tighten up the nut. Use
a slotted piece of wood to support the connec-
ting rod. The lip on the seal ring In the bea-
ring plate must point towards the crankcose.
Hit the bearing plate lightly with o hammer to
make sure that it seots properly. Place a lock
washer on the eccentric shaft, and tighten up
the nut. Turn the engine so that the right-hand
side is on top.

Fit the electrical Installation.

Fit the Woodruff key for the armature, ship the
armature on, and attach the casing with the
ignition lead. Lightly tighten up three cheese-
head bolts, with lock washers and plain wash-
ars. Atach the automatic timing control and
secure it. Place the dynomo brushes on the
commutater. Turn the engine so that it is up-
right.

Fit the piston and cylinder.

Fit a circlip in the piston. Heat the piston, and
use the gudgeon pin extractor (088 891 908
to ‘push the gudgeon pin into the piston. The
piston is the right way round when the arrow
points to the front of the engine. Fit the ssc-
ond circlip, covering the hole for the cylinder
in the crankcase while doing so. Push the piston
down on to the slotted piece of wood suppor-
ting the connecting rod. Stick the cylinder bose
gasket on the cylinder flange. Carefully com-
press the piston rings with the special pliers
(088 891 901), ond slide the cylinder over the
piston. Remove the special pliers and the piece
of slotted wood. Tighten up the cylinder-head
bolts. Both cylinder-head sleeves must be in the
top of the cylinder.

Fig. M 02/54

55. Timing ignition.

Place the piston at TDC. Adjust the gap at the
contact-breaker points ta 0.4 mm (0.016 in).

Fig. M 02/55

Time the ignition so that, with the fly-weights
fully extended (the weight witheut a stop is
the one by which the timing should be adjus-

ted), ignition occurs when the piston is .6 mm

oefore TDC.
-—e

Fig. M 02/55 &’


















