In using this manual please note the following points:-

1. Although reference is made throughout to both the ,,Standard” and the ,,Special” Max,
only the lafter is now used in this country.

2. The plates are more easily understood when used inconjunction with an illustrated spare
parts catalogue.

3. Unless otherwise stated all nuts and bolts have a rigth-hand thread.

4. The operations described in this manual can only be carried out satisfactorily with the Max
SpecialTools supplied by us. A list of these, together with certain other recommended special
tools, not comprised in the actual set, can be found at the end of this book.

5. Only genuine NSU Spare-Parts or Exchange Parts should be used in carrying out repairs.

6. Flat Rate Repair Times are given in order to facilitate the preparation of estimates and in-
voices and the supervision of work in progress.

7. Index numbers are used to designate individual operations; e. g.:-

Removal and Replacement of Engine — M 01
or
Stripping and Reassembly of Engine — M 02

Taken in conjunction with the use of Flat Rate Repair Times, these index numbers can abbreviate
the preparation of orders, instructions, bills, etc.

London, December 1955 NSU (GREAT BRITAIN}) LTD.

Head Office:

7 CHESTERFIELD GARDENS,
LONDON. W. 1.

Telephone: GROsvenor 4446 Telegrams: ENESU Cables and Telex: ENESU LONDON
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Engine . . . . . . .. . ... Type 251 OSB, unit construction, air-cooled
Cycle . . . . . .o = Four-stroke

Bore . . . . . . . . .
Stroke

Caopacity . . . . . .
Compression space . . . . . . . .. ...
Compression ratio . . . . . . . . .. ...
Max engine speed . . . . . . . ... L
Output . . . . . . . . L )
Compression pressure

Piston clearance

Gudgeon pindia . . . . . . .. .. ...
Connecting-rod litile end dia . . . . . . . . ..

Lubrication . . . . . . . . . .. ...

Oil copacity . . . . . . . ...

Standard fuel consumption . . . . . . .. . ..

Valvegear . . . . . . . . . . ... ...

Valve timing . - . . . . . . .. ..

Tappet clearance . . . . . . . . . .. ..

Dia. of valve stems . . . . . . . . . .. . .. -

Valve guide bores . . . . . . . . . . ...

Valve spring pressure . . . . . . . . . . . .. -

1

69 mm

66 mm

247 cc

385cc

74:1

7,000 r.p. m.

17 h.p.

9.6 atm (141 Ib/sq in)

marked ,KS”  0.05—0.06 mm (0.0020—0.0024 in)
marked ., Mahle” 0.04—0.05 mm (0.0016—0.0020 in)

18 mm — 0.005 mm (0.7087 in — 0.0002 in)

0.034 mm . 0.00134 .
18 mm -+ 0016 mm (0.7087 in + 0.00063 in)

Gear pump (dry sump)

2 litres (3% pints) SAE 30 in summer

SAE 20 in winter, below
freezing point
SAE 10, if obtainable

3.2 litres/100 km ({88.27 m. p. g)

Overhead valves mounted in light-alloy cylinder
head. Overhead camshaft driven by eccentrics

Inlet opens 2° before TDC ] Measured with
Inlet shuts 20° aofter BDC | 2 mm

Exhaust opens 36° before BDC J (0.08 in) tappet
Exhaust shuts 13° before TDC ) clearance

Inlet  0.05mm (0.002in) )
Exhaust 0.10 mm (0.004 in) |

Inlet 8 mm — 0.040 mm (0.3149 — 0.0016 in)

Engine cold

~—0.055 mm {( — 0.0022 in)
Exhaust 9 mm — 0.045 mm (0.3543 — 0.00177
— 0.060 mm ( — 0.00236 in)

- Inlet 8 mm 4 0.015 mm (0.3149 + 0.0059 in})

Exhaust 9 mm - 0.015 mm (0.3543 4 0.0059 in)
35 kg (7.2 Ib)

CARBURETTOR

Carburettor

Air cleaner

= Bing Type AlJ 2/26/25, Main jet 105,

Slow-running jet 45 Needle jet 2.68

Needle positins: 2 while running in, thereafter 1.
Air regulating screw 114 turns open.

Mixing chamber insert 5.

Decreases turbulence in the inlet air by passing
it through the frame to the wet-air filter.




T

SERVICE

REPAIR MANUAL

MAX
Technical Data / Page 2
XII. 1955 edition

IGNIT

Ignition timing =

Type of iéniﬁon

Contact-breaker points gap

Sparking plug, standard

Sparking-plug electrode gap

ION

76 mm (0299 in) before TDC or 36° if adjust-
ment is effected by means of graduated scale,
with governor fully open. The lever without the
stop is the one by which the timing should be
adjusted.

Coil ignition

0.4 — 0.5 mm (0.016 — 0.020 in)
Bosch W 240 T 11

0.7 mm (0.028 in) (for Bosch plug)

CLUTCH

Clutch operation

Pressure of clutch springs

Clutch adjustment

Multi-plate dry clutch with rubber shock
absorber

By hand
about 160 kg (353 Ib)

57 mm (0.224 in) from the top of the nut to the
clutch drum.

GEARBOX

Gearbox

Nature of engagement

Axial play of gearbox shafts

Reduction, engine: gearbox

Primary drive, engine-gearbox

Secondary drive, gearbox-rear wheel

Solo Operation

Gearbox ratios

Bottomgear . . . . . . . . . .. 315 :1
2nd gear . . . . . . . . . .. 2025:1
3rd gear . . . . . . .. ... 1.406 : 1
Top gear . . . . . . . .. .. 1 : 1
Reduction gearbox-rear wheel . . . . 2.625:1
Overall gear ratios
Bottomgear . . . . . . . . . .. 2136 :1
2nd gear . . . . . . . . . .. 1373 :1
3rd gear . . . . . . .. .. 953 :1
Top gear . . . . . . . . . .. 678 :1

Chain sprockets

Gearbox 16 teeth
15 teeth for cross-country work
Rear wheel 42 teeth

Rear chain, 1587 mm x 6.48 mm, 106 links
Tyre sizes: front 3.25x19
rear 3.25x19

4-speed unit-construction gearbox
Dogs

up to 0.2 mm (0.008 in)

2.583:1

Helical gears

Chain, fully-enclosed

Sidecar Operation

Gearbox ratios

Bottomgear . . . . . . . . . .. 315 -1
2nd gear . . . . . . . . . .. 2025:1
3rd gear . . . . . . . . . .. 1.406 : 1
Top gear . . . . . . . . . .. 1 : 1
Reduction, gearbox-rear wheel 30 :1
Overall gear ratios
Bottomgear . . . . . . . . . .. 2441 1
2nd gear . . . . . . . . ... 157 1
3rd gear . - . . . . . . . .. 1089 :1
Top gear . . . . . . . .. .. 775 :1

Chain sprockets
Gearbox 14 teeth

13 teeth for cross-country work
Rear wheel ;12 teeth

Rear chain 15.87x6.48 mm, 105 links

Tyre sizes: front 3.25x19

rear 3.5 x19
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WHEELS and BRAKES

Wheels

Tyre pressure, front . . . . . . . . . . . . .. =

Tyre pressure, rear . . . . . . . . . . . . . .. -
Trall . . . . 0 oo L=

Toe-in of sidecar wheel . . . . . . . . . . .. =

Camber of machine . . . . . . . . . . . . .. -

Camber of sidecar wheel . . . . . . . . . . .. -

Maximum speed (as specified in DIN 70020) . . =

Leading dimensions . . . . . . . . . . . ... =

for spoking up wheels . . . . . ... ... .. =

Front brake . . . . . . . . . .. ... =
Rear brake . . . . . . . . . ... =

Brake operation . . . . . . . . . . ... =

Wheelbase . . . . . .o =
Overall tength . . . . . . . . . .. .. .. .. =
Maximum width . . . . . . . . ..o =
Maximum height . . . . . . . . . . .. S =
Ground clearance. . . . . . . . . ... L. =
Height of saddle . . . . . . . . . . . . . . .. =
Frame . . . . . . . . . . . =
Front and rear forks . . . . . . . . . . . .. =
Springing, front . . . . . . . .. ... =
Springing, rear . . . . . . . . . . ... .. =

Permissible weight of machine . . . . . . . . =

Permissible all-up weight

Fuel tank capacity . . . . . . . . . . ... ..

= Standard:

= interchangeable

1.25 atm. (18 1/2 Ib/sq in)

1.5—2.0 atm. (22—29 Ib/sq in) depending on load
60 mm (2 3/8in) (fixed, non-adjustable)

25—30 mm (1—11/4in) (pointing inwards to
front of machine)

15—20 mm (1/2—3/4 in} (leaning outwards)
10—15mm (3/8—1/2in) (Leaning outwards)

lll. see Instruction Book

about 116 km/hr (72 mph) carrying two per-
sons sitting upright.

about 126 km/hr (79 mp.h) carrying one person
leaning forward.

Well-base rims, 2.15 Bx19

Standard: Front and rear spokes the same.
Left-hand 3.5mm (0.138 in) dia.

210 mm (8.27 in) long.

Right-hand 3.5 mm (0.138 in) dia.

169 mm (6.65in) long.

Special: Front and rear spokes the same, but
the inner and outer spokes are set at different
angles. (From vehicle No. 1290150 /789958
4 mm — 0016 in — dia. spokes are fitted).

Standard: Distance from outer

edge of rim to right-hand hub 11 mm (0.433 in)
Special: Left-hand edge of brcke drum in line
with edge of rim.

Mechanical internal-expanding brake
Mechanical internal-expanding brake

Front: Hand lever
Rear: Foot pedal

DATA

1311 mm (51 5/8in)

2051 mm (80 3/4 in)

716 mm (28 1/4in)

984 mm (38 3/4 in)

148 mm ( 57/8in)

780 mm (30 3/4 in)

Pressed-steel

Pivoted link sprung forks

Helical springs, hydraulic shock absorbers
Helical springs, hydraulic shock absorbers

Standard: about 155 kg (342 Ib)
Special:  about 165 kg (364 Ib)

Standard: about 310 kg (683 Ib)
Special:  about 315 kg (695 Ib)
12 litres (25/8 gallons)
of which 1.5litres (2 1/2 pints) is reserve supply
Special: 14 litres (31/8 gallons)
of which 1.4 litres (2 1/2 pints) is reserve supply
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Removing engine from frame and replacing
(M O1)

Special tools required: - 10. Loosen the rear hexagon bolt on the cylinder
head. Note: This bolt must not be finally re-
moved until the engine is dropped out of the
frame, since otherwise it is possible for the en-
gine to tip forward and damage the mudguard.. .

none.

1. Disconnect positive lead from battery
To prevent short circuit or battery discharging. ’
11. Remove the right-hand crankcase cover. Dis-
connect the clutch cable from the lever, uns-

2. Remove foot rests .
crew the adjuster and nut, and remove the

Unscrew nut on right-hand side.

cable.
3. Remove silencer and exhaust pipe
Unscrew bolt and screwed connecior. 12. Disconnect the lead from the dynamo (30/51,
15, 61) and pull through the rubber sleeve on
the cover.

4. Remove air filter

First take off connecting tube and cover

plate. 13. Remove chain
Turn until the spring link is on the gearbox
sprocket, and undo the spring link. Unhook

5. Pull fuel pipe off reserve tap with both ends of the chain from the sprocket and

cup filter replace the spring link so that the chain can-

not drop back into the chaincase. If neces-

6. Dismantle carbgretter’ sary loosen the bolt on the clip for the chain
Unscrew carburetter cap, withdraw throttle lubricator, and push down the [ubricator.

slide with needle (take care not to damage
the parts), and unscrew the clamping ring se-
curing the carburetter. '

7. Drain the oil out of the oil tank
Disconnect both oil pipes from oil tank.

8. Disconnect cable for valve Ii‘ﬂer from
cylinder head

9. Remove the support plate
Unscrew the bolts on the cylinder head and on
the frame; take the horn cable out of the clip.

Fig. M 01/10-13

14. Drop engine out of frame.
Push the lower section of the chaincase slight-
ly away from the crankcase, remove the en-
gine-attachment links, and withdraw. the front
lower hexagon bolt. Remove the cover plate,
turn the front wheel to the left, wrap the cylin-
der head in a rag (to avoid scratching the
mudguard), hold the engine from the left-hand
side of the machine, and after removing the
rear hexagon bolt drop the engine out to the

Fig. M 01/1-9 left of the frame. ‘
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Fig. M 01/14

15. Replace the engine, working in the reverse or-
der. Note: The rear hexagon bolt must not be
tightened up until the lower clamps and the front
lower hexagon bolt have been tightened up in
order to prevent any distortion occurring.

Section 9. Assembly:
The support plate should not be replaced until
after the machine has been run and tested on
the test bench, after the cylinder-head cover
has been replaced and tightened up (see M 02,
section 61). If necessary fit the lower cover
plate afterwards.
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Stripping the engine when it has been removed

from the frame

(M 02)
Special tools required:

See sheets ,,Special tools and additional special
tools for Max”.

Note: The engine can also be stripped in a slightly different
manner, as follows:

. Drain oil

. Remove rocker box cover

. Strip upper valve gear

Remove cylinder head

. Remove cylinder

. Remove piston

Remove clutch

. Remove left-hand crankcase cover plate
. Remove front bearing plate

. Remove oil pump

. Strip lower valve gear

. Withdraw pinioen from crankshaft
. Remove dynomo

0N LA W =

WA -~ O N

. Remove crankshaff and gears

. Remove gear changing mechanism

. Remove the sludge traps and oil pipes
. Clean and check all parts.

~Nos O

—_

. Secure engine to assembly stand. Fig. M 02/6

. Remove ignition lead, sparking plug, and igni- Screw withdrawing tool (038 103 647) on to the
tion lead adaptor. outer clutch housing and remove the housing.

N

3. Remove the rocker box cover and gasket.
Turn the engine so that the left side is on top.

4, Remove the kickstarter pedal, the foot-change
pedal, and the clutch cover plate.

Fig. M 02/6a

7. Remove the left-hand cover plate and gasket.
Withdraw the kick-starter spindle complete to-
gether with the clutch pinion.

Fig. M 02/1-5
5. Drain off oil.
Remove both the drain plugs and also the plug
on the front of the left half of the crankcase
to allow air to enter. Stand the engine upright
while the oil is being drained off.

6. Remove clutch.

After taking off the clutch cover plate, remove
7 nuts, springs, and spring boxes, the inner
housing, the clutch plates, and the thrust rod.
Attach the holder (018 103 567) for the clutch
back plate, and unscrew the nut from the gear-
box shaft. Remove washer and clutch back

plate. Fig. M 02/7
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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 02/8

Push back the dynamo brushes, and hold by
means of the spring (fo assist reassembly). Re-
move the bolts in the dynamo housing.

Fig. M 02/10

the nut by means of a 19-mm spanner and turn
the spindle by means of a box spanner. Lay
the engine sideways, so that the nut and spring
wosﬁer do not fall into the crankcase when
fhe){'cqme clear. Turn the crankshaft until the
baldnte weight points upwards. Remove the
balance weight.

N

9. Remove armature. R
Place one of the clutch thrust rods in the arma- QQ N
ture bore, and screw up the bolt holding the e ) //‘3 7N
armature. This will force the armature off ifs @ \ /i
shaft. Remove the key. N oA

10.

Fig. M 02/9

Remove balance weight.

Stana the engine upright. Turn the crank until
the balance weight points~“dewnwards, and
loosen the nut on the caomshaft spindle. Hold

Fig. M 02/10 @

. Remove driving pin and camshaft spindle.

Stand the engine upright, and turn the crank-
shaft until the two connecting rods fér the ec-
centric drive are on their top deadycentre.
Pull out the driving pin and knock*8&t -the
camshaft spindle.
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Fig. M 02/11
Press the tie rod away from the camshaft hou-
sing, and push it sideways.

7

]

Fig. M 02/11a

12. Remove the camshaft housing
Remove the nuts and lock washers from the
bearing brackeis, and take off the bearing-
-bracket straps. Slide two screwdrivers or le-
vers under the rocker arms and force up to
. remove the camshaft housing.

Fig. M 02/12

13.

(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 disc 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.

14. Remove cylinder head.
Remove the M 6 nut on the cylinder head, and
unscrew four nuts {left-hand thread) on the cy-

linder flange.

Fig. M 02/14

Remove the cylinder head and gasket.
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Fig. M 02/16

17. Remove Front Bearing Plate.
Turn the engine so that the left-hand side is

. on top.
15. Remove cylinder.

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

Standard: Unscrew four nuts and one bolt 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 02/15

Fig. M 02/17

Attach jig (088 891 900), with the exiractor
spindle removed to avoid damaging the sealing

16. Remove piston. disc on the bearing plate.

Remove the circlips. Heat the piston until the
gudgeon pin can be pushed out using the gud- Screw the three M 8 bolts on the fixture up
geon pin extractor (088 891 908). evenly, and the bearing plate will lift off.
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Fig. M 02/17a

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

Fig. M 02/18

19. Remove Oil Pump.

Remove the nut for the oil pump, two lock
washers, the carrier plate, and the driving pi-
nion. Unscrew three cheese-head screws on the

( e °° ®>ES)
&5 &
eeg

Fig. M 02/19

oil pump, replace the driving pinion, screw the
nut on lightly, and then force ouf the oil pump
using two levers or strong screwdrivers.

Fig. M 02/1%9a

20. Remove lower timing gear

Force off the bearing on the intermediate gear.
{(There may be shims under the bearing).

Fig. M 02/20
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21.

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

(€

gy

Fig. M 02/20a

The tie rod remains on the bearing bush.

Remove driving pinion.
Place the spacer bush (088 891 914) on the left-
hand crankshafi stub, and remove the dri-

ving pinion with the aid of withdrawing tool
(088 891 917).

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 domaging the bearing bush when re-
moving the crankshaft.

Fig. M 02/21 a

22. Checking ball bearings on driving shaft.
Turn the engine so that the right-hand side is
on top. Unscrew the nut (with a sealing ring
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 {ig (pin is supp-
lied with the fixture). Turning the driving shaft
to and fro will indicate whether the bearing is
in good condition.

23. Unscrew sludge traps.

Turn the crankshaft until 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 can 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
unscrewed using a 12-mm (1/2-in) wide screw-
driver.

Fig. M 02/23
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24. Dismantling Crankcase.
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 tig. Lift off the right-hand crank-
case half.

Fig. M 02/24

25. 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. Also 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.

Fig. M 02/25

26. 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.

27. Unscrew both nuts on the clamp for the lower
engine mounting, and remove the left-hand
crankcase half from 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.

29. 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. Clean and check all parts.
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32.

33.

34.

Assembly of Engine

(M 02)

Before fitting roller bearings, heat the crank-
case. Then insert the bearing, and when the
crankcase has cooled, tap the bearing lightly
to moke 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, and 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 crankcase. Since these are manufactured
to give an axial play of 0.3—0.6 mm (0.012—
0.024 in) (see section 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,

35.

Fig. M 02/34

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

36.

37.

38.

Fit the gears

Place 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.

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

Fig. M 02/37

Hold 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.

Then place the thrust washer (082 810 012) on
the lower bush for the layshaft, and on it place
gear pinion (072 710 506) (Bottom gear).
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39. Insert the layshaft {long spigot downwards).

A ’ -
Fig. M 02/38

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

Also place the layshaft sliding pinion (recogni-

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
nevtral gear: Turn the
selector drum to the right
as far as it will go, at
the some 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
(082 810 011) on the layshaft with the higher
collar pointing downwards. A thrust washer
(082 810 012) must be placed on this pinion,
and the ring must be placed on the mainshaft.
Finally place the two small needle bearings on
the mainshaft 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

sable by the groove for the thrust ring) on the spindle and the 6-mm pin (c).

lower striker fork so that the chamfered dogs
point upwards. Place the mainshaft sliding pi-
nion on the upper striker fork 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 layshaft pinion remains free.

40. Fit Gear-Change Mechanism.
If it has been removed, re-attach the selector
lever to the quadrant. The quadrant should be
attached in such a way that the mark “0" stom-
ped on it is visible from above. The pawl hous-
ing, with two springs, pawls, and pins, is plo-
ced on the selector arm, and the whole is fit-
ted to the selector-drum bearing. Adjust the

Fig. M 02/38 a
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41.

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
pawl 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 éx4 hexagon bolt. Adjust the se-
lector quadrant so that the final gap between
the teeth lines up with the hole for this bolt
when the pawl has disengaged. File the end of
an M 6 bolt about 35 mm (13/8 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 quadrant.

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 above has the
advantage that the toothed quadrant and the
pinion on the selector drum can then more
easily be mated together. Assemble the inner
gear-change lever, the sleeve, and the return
spring in such a way that the ground ends of
the spring bear against the gear-change lever.
Then push the assembly onto the inner gear-
change spindle so that the ground ends of the
spring come to bear against the eccentric pin.
When the assembled inner gear-change lever

42.

43.

has been placed on the spindle, press lightly
against 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

Attach the Right-Hand Crankcase Half.
Grease the mating surface, and place the right-
hand half on the left-hand half. Make certain
that the spindle on the inner gear-change le-
ver enters the hole in the gear-change link on
the gear-change spindle. Leave a gop of about
12 mm (1/2 in) between the two sections of the
crankcase, and push the gear-change spindle
vpwards. Then push down the right-hand crank-
case half with one hand, guiding the gear-
change spindle with the other hand. If resi-
stance is encountered os the crankcase halves
come together, turn the driven shaft slightly.
(To bring the teeth into engagement).

Check Gear-Change 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 6éx4 bolt, smea-
ring 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.




T

SERVICE

MAX
Engine / Page 13
XII. 1955 edition

REPAIR MANUAL

44,

45.

46.

Check Gear Engagement.

Attach the foot-change pedal 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.

Check Axial Play of Crankshafl.

Press the crankshaft to the left, and measure
the distance between the end of the right-hand
stub and the crankcase with a depth gauge.
Push crankshaft to the right, and again mea-
sure this distance. The difference between the
two measurements is the axial play. 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 to be removed from the engine.
Place shims under the inner ring of the ball or
roller bearing on the left-hand stub to bring
the value of the play to 0.3 to 0.6 mm (0.012
to 0.024 in).

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.

47.

Fig. M 02/46

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

Fitting Pinion on Crankshaft.

Turn the crankshaft so that the crank is at TDC,
when the upper of the four feathers on the
left-hand stub gives the exact setting. On the
pinion a 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 intermediate gear.

Fig. M 02/47

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

48.

Fig. M 02/47a

Centralising the crankshaft and 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 one 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 ball bearing, and the
lock washer are screwed tightly together by
means of the nut, there will be an axial play
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49.

50.

of about 0.15 to 0.30 mm (0.006 to 0.012 in)
between the crankshaft and the bearing on
either side. Remove jig (088 891 900).

Fitting the oil 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 oil-pump dri-
ving pinion, place the carrier plate in position
on the spindle, and secure with a nut and two
lock 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 chamfered edge of the hole poinfing to-
wards the.<rankshaft. Fit the lower eccentric
shaft complete with eccentric rod and needle

-bearimgs in the eccentric shaft bearing bush,

and fit the front eccentric rod. Attach both the
eccentric rods with the word “innen” (Stamped
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 in line. Then insert the driving pin.

\ (

Fig. M 02/50 a

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 mountin flange
on the plate. (First tap the bearing lightly to
make sure that it is firmly seated).
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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).
52. Attach bearing plate.

Place spacer 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 crankcase.
Hit the bearing plate lightly with a hammer to
make sure that it seats 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.

53. Fit the electrical installation.
Fit the Woodruff key for the armature, slip the
armature on, and attach the casing with the
ignition lead. Lightly tighten up three cheese-
head bolts, with lock washers and plain wash-
ers. Attach the automatic timing control and
secure it. Place the dynamo brushes on the
commutator. Turn the engine so that it is up-
right.
54. Fit the piston and cylinder.

Fit a circlip in the piston. Heat the piston, and
use the gudgeon pin exiractor (088 891 908}
to push the gudgeon pin info the piston. The
piston is the right way round when the arrow
points to the front of the engine. Fit the sec-
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 base
gasket on the cylinder flange. Carefully com-
press the piston rings with the special pliers
(088 891 901), and 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.

55

Fig. M 02/54

. Timing Ignition.

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

Fig. M 02/55

Time the ignition so that, with the fly-weights
fully extended (the weight without a stop is
the one by which the timing should be adjus-
ted), ignition occurs when the piston is .6 mm
before TDC.

o S VG ,

<

Fig. M 02/55 a
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Fig. M 02/55 b

For timing the ignition exacily, use a battery
and a bulb which lights up at the point of igni-
tion. Connect the battery and lamp up in the
following way: 1 lead containing the lamp from
battery - ve terminal to terminal 15 on the
dynamo, the other lead from battery — ve ter-
minal to crankcase (earth).

When the crankshaft is turned in the normal
direction of rotation of the engine, the lamp
will light up at the moment ignition takes place.
Note that it is the instant at which the lamp
first lights up which is required.

If this test shows that the ignition timing re-
quires adjustment (for it to occur at 7.6 mm be-
fore TDC), the dynamo housing will have to be
turned. If the ignition is too far advanced, turn
the housing in the direction of rotation of the
engine, while if the ignition is too far retarded,
turn the housing in the opposite direction. Then
secure the dynamo.

Fig. M 02/55 ¢

Another method of timing the ignition is to use
a piece of very thin fibre-less paper, which is
placed between the contacts and which can
just be withdrawn without damage at the mo-
ment when ignition occurs.

56. Fit the cylinder head.

Apply the cylinder-head gasket. Fit the cylin-
der head, and then screw up the M 6 nut using
washer, Screw up the nut with the double hexa-
gon a couple of turns first, and then tighten
up the other three nuts alternately (left-hand
thread).

57.

58.

59.

Fit Eccentric Drive.
Turn the engine so that both eccentric rods are
at TDC.

Thoroughly oil the bushes. Push the tie rod in
the groove provided in the cylinder head,
and fit the upper eccentric disc in the follo-
wing manner: Pull the rear eccentric rod to the
right and inserf the eccentric disc (note the
markings). Turn the eccentric disc anti-clock-
wise, and pull the rear eccentric rod slightly
to the left. Continue turning the disc and at the
same time push it into the front eccentric rod
(do not use force).

Attach complete camshaft housing.

Place 0.4 mm (0.016 in) shims on left and right-
hand sides of cylinder head, taking care that
the oil channel in the cylinder head (inlet side)
is not covered. Then fit the complete camshaft
housing with the two bearing brackets and the
rubber sealing ring.

Note! The cams on the camshaft must point
downwards. Tilt the camshaft housing with
the aid of a lever so that the tie rod can be
slipped onto the collar of the bush. Fit and se-
cure the two straps for the bearing brackets.
Knock the tie rod right home using a copper
or brass punch. Place eccentric assembley over
camshaft and insert checking mandril (088 891
907) so that it projects evenly on either side
over the machined surface on the cylinder head.

Lining up Camshaft Housing.

Measure the distance between the checking
mandril and the machined surface on the cy-
linder head by means of a feeler gauge.

Fig. M 02/59

The distance should be the same on both sides,
although that on the sparking-plug side can be
up to 0.05 mm (0.002 in) less than the other. If
the distance on the sparking-plug side is too
large, shims will have to be removed, while if
it is too small, extra shims will have to be
added, the thickness of the shims amounting
to about 1/3 the measured difference. Remove
the setting pin and insert the pin for the cams-
haft from the right-hand side.
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60.

61.

62.

Attach Balance Weight.

Turn the engine until the holes for the driving
pin in the eccentric disc and in the camshaft
are in line. Insert the driving pin, and turn the
crankshaft until the driving pin is at the bot-
tom. Attach the balance weight, fit a lock
washer, screw on the nut, and tighten up from
both sides. Tighten up the nut in the manner
described in section 10. Turn the crankshaft so
that the balance weight is at the bottom.

Adjust Tappet Clearance.

Turn the crankshaft so that the piston is at
TDC. Both valves must be closed. Adjust the
tappet clearance, the values being inlet valve
0.05 mm (0.002 in) and exhaust valve 0.10 mm
(0.004 in) with the engine cold. Tighten the pinch
bolts. Fit the gasket and cover. (The cover is
removed when the engine is fitted in the frame
in order to check the oil circulation. Make cer-
tain that the balance weight is pointing down-
wards). Turn the engine so that the left-hand
side is on top.

Fit the Pinion for the Clutch and the
Complete Starter Shaft.

Make certain that the end of the spring is firm-
ly held behind the lower rib in the crankcase.

63.

Fig. M 02/62

Fit the Left-Hand Crankcase Cover.

Stick on the gasket. Place guide bush
(088 891 904) on the clutch pinion. Fit and se-
cure the crankcase cover. Remove the guide
bush.

Fig. M 02/63

64. Fit the Clutch.

Place the outer clutch housing and the cluich
body on the splined shaft, and secure (use hol-
der 018 103 567). Then insert a lined cluich
plate, followed by a steel clutch plate (the bent
tabs must point upwards). Another lined plate
is then inserted followed by a steel plate (wit-
hout bent tabs). Then insert a lined plate and
a steel plate (with the bent tabs pointing
downwards). Finally insert another lined plate
and the clutch trust rod. Insert the inner hous-
ing. Fit the spring boxes and springs and
screw up the slotted nuts. Using the gauge
(088 891 911) screw up the nuts until the dis-
tance between the top face of the nut and the
inner housing is 5.7 mm. For the fine adjust-
ment of the clutch see section 65.

Fig. M 02/64

Screw in the two oil drain plugs and the plug
with the magnetic insert. Turn the engine so
that it is upright.
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65. Checking the Gear-Change Mechanism.

Attach the gear-change pedal to the shaft, and
engage the various gears while turning the
chain sprocket. When changing up into 2nd and
3rd gear, and when changing down from 4th
to 3rd and from 3rd to 2nd gears, it is essen-
tial that a distinct click be heard when the gear
is engaged and the pedal is allowed to return
slowly to its mid position. If the click is not
heard the eccentric pin (fine adjustment} on
the right-hand side of the crankcase must be
turned one way or the other until the clicks
are heard in the gears specified above. When
the gear-change mechanism is correctly adjus-
ted, tighten the hexagon nut on the eccentric
pin by means of the special spanner (048422015)
using a screwdriver to hold the pin. Remove
the foot-change pedal.

Fig. M 02/65

66. Fit the Right-Hand Crankcase Cover.

Turn the engine so that the right-hand side is
on top. Fit two 5-mm dia. balls and the two
thrust rods in the gearbox mainshaft in the fol-
lowing order: ball — rod — ball — rod. Attach
the cover {first secure a 6-mm dia ball in the
thrust spindle with grease), and secure with
four bolts. Unscrew the plug on the right-hand
cover and remove the thrust bolt and the hexa-
gon nut. The fifth bolt for the cover is screw-
ed into the thrust spindle of the clutch lever
until the clutch is lifted about 1.5 to 2 mm {0.06
to 0.08 in). Turn the engine so that it is up-
right.

67.

é8.

69.

70.

Checking Clutch Adjustment.

Attach the kickstarter crank. If the clutch rubs
when the engine is turned over, the slotted
nuts will have to be tightened up or slackened
off. When the clutch is properly adjusted re-
move the bolt in the thrust spindle and screw
it into the cover. Screw in the thrust bolt and
hexagon nut until the clutch lever has about
1.5 mm (0.06 in) play on the inside. Replace the
plug. Remove the kickstarter crank.

Fit the Cover for the Clutch and Attach the
Gear-Change Pedal and the Kickstarter
Crank.

Turn the engine so that the left-hand side is
on top. Fit and secure the clutch cover and also
the gear-change pedal and the kickstarter
crank. (Watch out for the teeth on the starter
spindle). The gear-change pedal must be hori-
zontal.

Turn the engine upright. Screw in the sparking
plug. Attach the ignition lead and plug. Thread
the rubber sleeve over the sparking plug. Fit
the ring and seal to the oil inlet and outlet
connections. Attach both oil pipes (the thicker
in the rear hole), and secure with locking plate
and bolt.

Loosen the clamps and remove the engine from
the assembly stand.




