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IMPORTANT

This manual has been especially made to assist you when carrying
out repairs and to do them as fast and efficiently as possible.

Therefore read this book carefully and follow the recommended
methods. It will save you much time and annoyance.

Always heat the aluminium parts, before dismantling them. This will
prevent damage.

Never do it like this:

— | eI
@
S =
® &
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Location of engine number:
On clutch housing, immediately -
behind adjuster screw of clutch cable
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GENERAL DATA
Engine: single cylinder two-stroke, flat top piston
Engine number: on clutch housing (see ill. on page 4)
Bore: 40 mm (15748 in.)
Stroke: 38 mm (1.4960 in.)

Cubic capacity:
Compression ratio:
Developed b.h.p.:
Fuel:

Tank capacity:
Lubrication:

Ignition:

Advance:
Contactbreaker gap:
Sparkplug:
Electrode gap:
Carburettor:

Jet:

Weight float:

Fuel consumption:

Max. speed:

Climbing capacity:
Weight cmpl. engine:
Weight cmpl. autocycle:
Length clutch cable:

Length throttle cable:
Primary drive:
Drive chain:

Total reduction:
Bicycle chain:

48 cc (2.928 cub. in.)

65 to 1

1.7 at 4800 r.p.m. .
Petroil i=
approx. 2.5 Litres (just over~¥ Imp. gall.)
Engine: two-stroke oil SAE 30 or 40.
Mixing ratio 1:25

Clutch: engine oil SAE 30 or 40

Coaster hub: Shell Spirax EP 90 (hypoid)
Frontfork: grease

BOSCH with lighting coil, type LM/UP
1/115/8 R1, 6 volts, 8 watts

2 mm before T.D.C.

0.45 mm (.018")

14 mm, KLG F50 or 70

040 mm (016") to max. 0.45 mm (018")
ENCARWI with automatic choke
running-in 58, normal 56

22—-24 gramm

at constant speed of 40 km/h (26 mp.h.)
approx. 1 L per 60 km (approx. 190 m.p.
gall)

up to 50 km/h (38 m.p.h.)

approx. 12 % (without pedalling)

approx. 11.5 kg (255 Ibs)

approx. 43 kg (92 lbs)

outer 105 cm (41""/3; in.)

inner 115.5 cm (45'%/3; in.) between nipples
outer 108.5 cm (42%3/3, in.)

inner 123 cm (4813/3; in.) behind nipple
Gears in oilbath. Crankshaft: steel; clutch:
plastic

15" % 316", 112 links

=47

5" % ", 90 links

Clutch: Multiple plate, wet. Corklined
Free travel at lever: approx. 1 mm (3/¢4")
e (drive sprocket 14 teeth
Sorockets: ( rear sprocket 46 teeth
— rearwheel 18 testh
crankblade 35 teeth
Tyresize: 25" x 2"
e e e
Spokes: 18 nr.12, length 256 mm

18 nr.12, length 250 mm
36 nr.12, length 246 mm
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NECESSARY TOOLS AND EQUIPMENT | Order number

1. Extractor for removing and fitting gudgeon-pin. | 13656—23
2. Feelergauge for contactbreaker and sparkplug gap. 13 659—04
3. Timing adjuster to set firingpoint. . 13660—04
4. Extractor for ballrace on long end of crankshatft. | 19 6562—03
5. Dolly for replacing ballraces. ' 1366104
The above special tools are part of the complete set of BERINI M 13 or M 19 |

tools. |
Supplementary set

1. Magneto-rotor steady. 21 651 —-03
2. Extractor for ballrace on short end of crankshaft. - ‘ 21 657 —03
3. Support plate for crankshaft, when replacing ballraces. 21 660—04
4. Extractor for BOSCH flywheel. |2 667 —04

These tools can be ordered from our stores in a cadmium-plated finish. Prices

and delivery terms on application.

Other necessary tools

et e e S ] e T L S S v

Heavy screwdriver
Medium-sized screwdriver
Small screwdriver
Spanner 8—9 mm
Spanner 10—11 mm
Spanner 14—15 mm
Spanner 16—17 mm
Ringspanner 14—15 mm
Ringspanner 16—17 mm
Boxspanner 9 mm

Temperature for dismantling

Boxspanner 10 mm

Boxspanner 11 mm

Boxspanner 14 mm (thinwalled for
flywheelnut)

Pedalspanner 15.25 mm
Long-nosed pair of pliers
Side-cutting pair of pliers

Hammer (fibre) 500 gr. (18 ozs)
Columbus gauge

Correct heating of aluminium parts is essential, in order to take them apart with-
out causing damage. The easiest way to determinate the right temperature is to
apply a drop of moisture (some spittle) on the zluminium while heating them.
If this contact causes a sizzling noise, the correct temperature of approx. 80° C.
is attained.
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SELF-MADE TOOLS AND EQUIPMENT

All dimensions are in millimeters

@ b9
20
30 Baie 150 7
(3 T
2 o &f|
e | Y, THICK T
#78
ill. 1 ill. 2
o # 29 . @32
22 ‘ 022 1

ﬁ
Y
Ay

#3395 & 345

g 75 |mm

( 17%

o th
N\ §§:
9
N
7

ill. 3

ill. 5

ill. 1. Abrasive disc for re-grinding sealing edge for rotary induction valve in
the right-hand section of the crankcase. Use Jewelite Waterproof 150
C 73 1960 and glue this firmly to the disc.

ill. Connecting rod steady.

ill.

ill.

ill.

Pads for fitting gas seals and ballraces.

Sprocket spanner.

AL LS

Clamp for compressing clutchplates. Material: flat iron 34" X 516",
streched length 41 cm (16%5/14 in.).
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1. CHECKING THE ENGINE
(Engine is not dismantled)

This should be carried out in case of complaints about reduced power of the
engine, which may have various reasons. (It is assumed that the carburettor is
checked and the sparkplug shows a bright, blue spark).

1. Carbon deposit in exhaustport, on pistontop at transferports, in transferports
themselves, in exhaustsystem and silencer.

2. Airleak in crankcase. Cause may be:
Gas and oilseal; cylinderbase gasket; inletgasket; worn or sticking piston-
rings; too much clearance between cylinder and piston.

Start checking as follows:
a. Remove sparkplug, carburettor, exhaust and fillerplug (upper).

b. Rotate engine by hand with flywheel in direction of rotation, until bottom
pistonring is just beyond top of exhaustport. Seen via port (remove ex-
haust!) the picture is as shown in ill. 6.

c. Now blow with smoke (from cigarette or pipe) into inletpipe, forcing the
smoke to appear via the airleak. This is then the reason why the engine
pulls less. In case of a leaking gas and oilseal, smoke will appear from
the fillerhole.

If pistonrings are worn or stuck in their grooves, smoke will be forced
out via sparkplughole, if more pressure is applied. In this case, keep
exhaustport covered with finger.

I piston is worn or grooved seriously, smoke will come from exhaustport
even at light pressure.

3. Checking sealing of disc valve (if it doesnot leak in closed position). Disc
valve opens 90° before T.D.C. and closes 50° after :D.C. It should there-
fore be open 140° and closed 220° (see ill. 7). T

Proceed as follows:

a. Remove carburettor from inletpipe.
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NUT
Remove cylinder, Hywheel‘and springwasher.

Blow lightly into inductionpipe and turn engine very slowly by hand in
direction of rotation (clockwise), until disc valve begins to open (see ill. 7,

line A-B).

. Continue to blow and keep on turning engine very slowly till it is felt that

valve is closed. Stop turning and check whether keyway points towards
line A-C (= 140° further).

Now suck the remaining circle (= 220°) and continue to turn engine
slowly. In case of a leaky disc valve there is no resistance while sucking.
If valve is sealing properly, there is resistance.

Remove a leaky disc valve and touch-up its bearing surface in R.H.
section of crankcase with the selfmade tool (ill. 1).

It necessary replace disc valve (see operation 13 on page 20).

2. REMOVING THE ENGINE

For this it is necessary to dismantle chainguard (and RH. pedal).
Cylinderhead and cylinder can be left untouched.
Remove successively:

1
2

—

S0 X No U W

Flywheelcover.

Clutchcable from lever (see ill. 8). It is necessary first of all to tighten nut
firmly! (see page 30; ill. 49).

Clutchcable adjuster from clutchhousing.
Exhaust.

Lighting connection. ,
Chainguard (if needed R.H. pedal).
Connectorlink from drivingchain.
Carburettor.

Lower suspension bolt.

Upper suspension bolt.
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3. FTTING THE ENGINE

This could be carried out in reversed order from removing the engine.
Pay particular attention to:

il

Adjustment of clutch (see page 29, operation 34).

2. Adjustment of driving chain (see page 13, operation 5).

4. DECARBONIZING THE ENGINE

The engine is designed in such a way, that it can be left in the frame while
decarbonizing it. It is however necessary to clean the engine externally with
pure petrol, especially where the cylinder joins the crankcase.

1l

Remove exhaust. The connection on the lower enginebolt can be left in
its place, but should be loosened a little. After undoing and removing both
screws holding the flange to the cylinder, the exhaust can be lowered and
put out of the way.

Undo the four cylinderhead nuts and remove them, together with their
spring washers and plain washers.

Take off cylinderhead.
NOTE. There is no cylinderhead gasket.

Lift cylinder straight up carefully. If cylinder studs are taken out, do not
twist cylinder otherwise there may be breakage of the pistonrings.

As scon as the cylinder is removed, pack crankcase with a clean rag around
the connecting rod, to keep out carbon.
Replace cylinderbase gasket every time cylinder is taken off.




7. Now scrape top(not the
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6. Remove all carbon deposit from upper part of cylinder beyond limit of
piston travel and clean ports, especially the exhaust port. Take good care
not to damage the edges of the poris in the barrel, as otherwise the piston
will suffer severely. Remove all burrs with a scraper and polish if
necessary.

Ensure that all carbon deposit and other foreign matter is removed. This
also applies to the outside of the cylinder. The best way is to wash cylinder
in clean petrol after which it should be blown dry with airline.

the sides!) of piston,
exercising the greatest
possible care (ll. 9),
and ensure that it is not
scratched. Emery cloth
should not be used un-
der any circumstances
on the bearing surfaces
of piston or cylinder!
Leave brown patches on
piston sides. Decarbon-
ize piston grooves only
if needed. For this pur-
pose remove piston
rings with care. Do not
allow rings to become
mixed: they should al-
ways be replaced in the
sameidentical order and
position as they were
prior to dismantling.
The brown side of the
rings must always face
the cylinder head, with
the shiny surface down-
wards. _
Carefully scrape each
groove clean (@ good
method is to use a piece
of old piston ring), as
well as the back of each
ring.

8. Place rings at bottom
in cylinder, one at a ill. 10
iime and check their
gap (ill. 10). This should not be less than 2.8 mm (.125"), nor over 35 mm
(138 )

9. New, rings should always be checked in this way before fitting.
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10. When re-assembling piston, special attention should be given to ensure
that piston ring extremeties are free from the locating peg and make
certain that the latter is long enough.

11. Decarbonize cylinder head in the same way as piston top and polish com-
bustion chamber with very fine emery cloth, drenched in paraffin.
For fitting cylinder and cylinder head, see page 27 and 28, ops. 29 and 30.

5. ADJUSTMENT OF CHAINS

NOTE. First adjust bicycle chain and afterwards driving chain.
1. Loosen nuts of upper and lower engine bolt a few turns.

2. Adjust bicycle chain by means of the ordinary chain adjusters.

3. Tip engine around upper engine bolt forward (tighten) or backwards
(slacken).

4. Adjust chain in such a way that it can be moved up and down approx.
2 cm (34") in the middle
@Gh. 11).

5. Secure engine in the correct

position and tighten lower
engine bolt properly.
It tipping the engine requires
force, place a heavy screw-
driver or tyre lever between
bottom part of frame and
crankcase rear end.

6. Now tighten down upper
engine bolt firmly and check
bottom one again.

Do not forget that too tight a chain could ruin it as well as the sprockets.

6. THE EXHAUST

The exhaust is designed to combine a maximum of damping effect with a mini-
mum of mechanical losses. The advantage being that it therefore requires very
little attention and decarbonizing in only necessary after 2000 or 3000 miles. It
is however necessary to clean the baffle, its small holes becoming clogged with
soft deposit.

From the outside the fishtail can be kept free without any difficulty.

7. DISMANTLING AND FITTING THE IGNITION

Dismantling:

1. Remove flywheel nut by placing rotor steady in holes of flywheel and un-
doing nut with the thinwalled boxspanner (14 mm),

2. Screw flywheel extractor nr. 21 667-04 in flywheel.
Important:

Screw extractor as deep as possible to avoid shearing the thread of both
extractor and flywheel. Preferably place a thin piece of copper between
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extractor bolt and centre in crankshaft to prevent the latter to become
damaged.

Never use a hammer on flywheel: this will not only result in loss of mag-

- netism but also will cause harm to the crankshaft and its bearings.

3. Hold extractor with a spanner (14 mm) and turn its bolt in clockwise di-
rection (ill. 12).

4. Disconnect plug cable from its adapter. If engine stays in frame, disconnect
lighting wire.

Remove with a screwdriver both screws
holding base plate.

_U1

6. Take off base plate and pull wires care-
fully through their grommets.

7. Replace flywheel over base plate to avoid

loss of magnetism and to prevent at- (1 L
traction of washers, nuts, etc. by the 3
magnets.

Important:

When replacing flywheel on
crankshaft, pay particular
care that key does not come
face to face with one of the
coils during this operation.
Should the key be moved
from its original position
(ill. 13) the coil will be dam-
aged beyond repair.

Fitting:

Before fitting the complete base plate, it is advisable to check the breaker
points, condenser and both coils with their respective connections (see
operation 30 on page 37).

1. Feed both cables through their rubber grom-
mets. Do not pull cables too hard!

2. Bring base plate in its position, taking care that
it does not foul one of the cables.

3. Replace both screws and tighten them by
hand.

Very important:

When tightening said screws, make sure base plate
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is correctly located and lies against projecting ridge, indicated with an arrow
inill. 14.

If not, flywheel will foul pole shoes of ignition coil.

For repairs, adjustment and
troubles of the magneto, see
operation 36 on page 37 cont.

8. DISMANTLING THE
CLUTCH

1. Remove engine from frame
(see operation 1).
Now place engine with
R.H. side on bench (intake
side).
Cylinderhead and cylinder
can be left untouched.

ey
;(@9‘) -\)
(ea:

Y,

\\,

2. Remove ignition completely
(operation 7) as well as
both rubber grommets and :

ill. 14
rubber plug.

3. Remove clutch adjuster locknut (ill. 15), washer, bracket and 2-start screw
with spindle. '

4. Drain oil from clutch housing. The easiest way to do this is when the
engine is still hot, or after heating the casting (see para 7 on page 10).

5. Remove both rubber suspension bushes from casting. In case of removing
clutch housing only, leave rubber bushes in haltway.

6. Take -ou% screws (10).




10.

119

12.

13
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Heat casting with Bunsen burner as shown in ill 16. Never over 110° C.
(For correct temperature see pag. 7).

Tapping casting lightly with a fibre hammer will separate it. Do not fry to
save paper gasket: Always use a new
onel!

Remove thrust assembly. If it will not come off
easily, use two screw-drivers between the outer
flange and the clutch plate. Make sure that both
pins are in line and that the thrust assembly slides
over them. There should be some play. For
details of rectification, see page 28.

Lock sprocket with the aid of the sprocket
spanner (see ill. 17).

Important:

Never lock shaft by blocking both gear
wheels nor the piston!

Undo and take off locknut (spanner 17
mm), plain washer and lock washer.

Lift off clutch plates. The easiest
way is the whole assembly to-
gether, leaving them all in the cor- f
rect order for assembly. Total thick-

ness 16 mm (54") when new.

Remove clutch hob as shown in
ill. 18, with the aid of two screw-
drivers.

Lift endplate SLIGHTLY approx. 1 mm (/ss”), NEVER MORE! By lifting

it more, endplate is pressed against key and will be damaged or bent.




14.

15.
16.

17

18.
19.

9. DISMANTLING R.H. CRANKCASE
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Now place screwdrivers between plate and hob (ill. 19) and ease off hob.
This is a slide-fit which should never go too tight!

Remove key with side-cutter (BH=285.

Take off spring pressure plate and upper
steel shim-washer.

Remove hob-bush by moving gear wheel
with drum up and down until bush ap-
pears outside wheel and can be seized

by hand.
Remove gearwheel with drum.

Take off lower steel shim-washer. Check
the 4 springs for tension and equal
length (28,3 mm = 1,11 inch). Fit springs
with grease into cups to prevent them
faling out when re-building. For re-
building, see page 23, operation 24.

NOTE. In case R.H. crankcase should be re-

moved only (to get at disc valve), it is not necessary to carry out operations 1,

2 and 3.

1. Carry out op. 1 (removing the engine).

2. Carry out op. 7 (removing the ignition).

3. Carry out op. 8 (dismantling the clutch).
The above operations are only required, if the engine has to be dismantled
completely. In case of a leaky disc valve only, the engine can be left in
the frame.

4. Carry out op. 4 (decarbonizing: removing cylinder).

5. Unsrew and take out the 6 screws.

6. Heat whole of the R.H. crank case to approx. 110° C. (also heat outer end
of casting with hole for clutch-shaft bearing!).

7. Now take off casting by tapping it lightly with a fibre hammer. Never use

a metal hammer.
For fitting casting, turn to page 25, op. 27.
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10. REMOVING THE
CRANKSHAFT

1. Carry out op.:1 (remov-
ing the engine).

2. Carry out op. 7 (remov-
ing the ignition).

3. Carry out op. 8 (dismant-
ling the clutch).

4, Replace flywheel with key
onto crankshaft.

5. Hold flywheel with rotor
steady and undo nut: left-
hand thread (ill. 21).

6. Take off flywheel and key.

7. Withdraw  subsequently:
left-hand nut, ballrace, dis-
tance bush and gearwheel.
Protect casting during this
last operation with two alu-
minium plates (ill. 22).

8. Take out key (ill. 20 on
page 17) with side cutter.

9. Now remove cylinder head
and cylinder as discribed
in op. 4, para’s 2 and 3.
10. Withdraw R.H. crank case
(op. 9 on page 17).
11. Heat L.H. crank case care-
fully and evently with a gas
flame as shown in ill. 23.

Important:

On no account should the
flame touch the gas and oil
seal as it will be damaged _
beyond repair. A
Cover seal with a large washer as shown in
ill. 23.

As soon as the correct temperature is reach-
ed, the crankshaft can be taken out of the
casting without any difficulty.

For fitting turn to page 25, op. 26.

11. CHANGING THE DRIVE SPROCKET

1. Carry out op. 1 (removing the engine).

2. Carry out op. 7 (removing the ignition).
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Carry out op. 8 (dismantling the clutch).
Carry out op. 4 (decarbonizing: removing the cylinder).
Carry out op. 9 (dismantling R.H. crank case).

S U i)

Having withdrawn the casting, the clutch shaft can de tapped out cold with
the aid of a fibre hammer.

7. Remove subsequently, if necessary:

a. distance bush: check whether bearing surface of gas and oil seal is not
worn or scored.

drive sprocket; look for wear of key and keyway.

key; inspect key for damage or wear: replace if necessary.
nilos ring; check for wear or distortion: replace if necessary.
ballrace; check for easy running and play.

0 a0 o

nilos ring; see d.

For fitting turn to pages 23, 24 and 25, para's 23, 24 and 27.

12. REMOVING THE PISTON

1. Remove cylinder head and cylinder (op. 4, para’s 1 to 6 on page 11).
2. With round-nosed pliers, take out circlips of gudgeon-pin.

3. Remove both piston rings. Never allow the rings to become mixed up and
replace them in the same order and position!

4. Heat piston over a gas flame or Bunsen burner to approx. 80° C.

5. Fit extractor for gudgeon-pin over piston and press out pin swiftly.

Important:

It is advised to mark piston crown on one side to ascertain fitting it in the
identical position prior to dismantling.

Do not interchange the piston rings nor turn them upside down.

Only remove piston or rings if it is strictly required (for inst. when replacing
gudgeon-pin or crankshaft.

This will prevent distortion of the parts concerned.

13. REMOVING THE BALLRACES
Ballrace on short end of crankshatt.
1. Extractor should be screwed open as wide as possible.

2. Slide tool behind ballrace, taking care not to damage the disc valve.
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3. Holding tool in one hand, turn grip in clockwise direction with other hand
(ill. 25) and ballrace will be withdrawn automatically.

ill. 25

Replacing ballrace, disc valve or springs of an assembled engine is carried out

Remove cylinder head and cylinder (op. 4, para’s 1 tot 5 on page 11).

Withdraw R.H. crankcase (op. 9, para's 5 tot 8 on page 17), whereafter

as follows:
a.
b.
the situation is as shown in ill. 26.
c.

Remove ballrace as described in the foregoing (ill. 25).

Fitting in this case should be done as follows:

15

Pre-heat ballrace to a
temperature of 80 to §0°
C. by placing it in
boiling oil.

When ballrace fits cor-
rectly, it should be pos-
sible to push it onto the
shaft. If this cannot be
done, in spite of the cor-
rect temperature, then
the shaft should be
ground very slightly with
fine emery cloth.

Never strike crankshaft
or ballrace with a ham-
mer!

Ballrace on long end of
crankshaft.

ill. 26

1. Extractor should be screwed open as wide as possible.

2. Slide tool over ballrace as shown in ill. 27 and press knurled ring over ex-

tractor halves.































































































































