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Batavus M48 Tech Notes

SPARK PLUG SPECS

The spark plug is an important part of the engine. Two temperatures are very important for the spark
plug. First, the temperature at which the spark plug burns itself clean is about 930 degrees. The second
temperature, which causes spontaneous ignition, is 1650 degrees. The temperature mentioned first
must always be reached in order to get a clean spark plug. The second temperature should never be
reached to prevent damage of the piston and other engine parts. For that reason, the spark plug has a
very specific heat range which has been determined by means of extensive thermal research. The
specification for the spark plug of the 20- and 25mph engines is a Bosh W240T1 with Champion L81 as
an equivalent. The spark plug gap should be 0.20 inches. Always check this as there are similar spark
plugs with a gap of 0.28 inches, which is too large for a magneto ignition. Always use the prescribed
spark plug to prevent difficulties.

READING SPARK PLUGS

There are five different appearances of the spark plug, which help indicate the condition of the engine.
The first appearance is if the electrode is grayish yellow-brown, which indicates that the engine is in
good condition and the heat range of the spark plug is correct.

The second is a velvet-like dull, black deposit on the electrode, which can be caused by too large of a jet,
a shortage of air (caused by a pinched intake tube or clogged intake filter), too large of a gap on the
spark plug, or too cold of a spark plug. The jet needed for the 30mph engine during the break-in period
is jet number 58; after the break-in period, replace it with a 56. For the 25mph engine during break-in,
use a 54, thereafter use a 52. For the 20mph engine, use a 52 jet for break in, and use a 50 afterwards.

The third is a spark plug with a greasy, black carbon oily deposit on the electrode. This can be caused by
too much oil in the fuel/oil mixture or a worn out cylinder or piston rings. In order to prevent the
carbonization of the cylinder ports and exhaust, Batavus has specially-developed two-stroke oil. From
the very start, the fuel mixture should be 2%, which means 2.6 fluid ounces of oil to one gallon of
gasoline. The Batavus pillow pack contains 2.6 fluid ounces of oil plus 0.7 fluid ounces of a special
additive which prevents carbonization and corrosion. Use only regular gasoline. To determine whether
the cylinder or piston rings are worn out, remove the piston rings, put them in the cylinder bore, and
measure the piston ring gap. If the ring rap is larger than 0.020 inches, then the cylinder bore or the
piston rings are too worn. To determine whether the cylinder bore or the piston rings are too worn, take
a new piston ring and put it in the cylinder bore and measure the gap again. If it is still larger than 0.020
inches, then the cylinder bore is worn out. You will have to replace the cylinder, or re-bore and re-hone
it. If you re-hone and re-bore it, it will have to be done in such a way that the diameter of the cylinder
(after re-honing) is between 40.245mm and 40.255mm. After re-honing, the cylinder must be fitted with
an oversize piston.

The fourth is a spark plug with melting pearls and a deposit consisting of lead components on the
electrode. This can be caused by too small of a jet, a leaky spark plug, or an improperly tightened spark
plug. This problem could also exist when the heat range of the plug is too low, which indicates a too-
warm plug. A spark plug of a warm type has a large insulator base and absorbs considerable heat. A
spark plug of a cold type has a small insulator base and absorbs a minimal amount of heat. As
mentioned previously, after the break-in period, normally the jet must be replaced by a jet two numbers
smaller than initially installed. However, it is possible that even this jet is too small. To determine this,
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simply ride the moped at top speed for three or four miles to ensure the engine reaches its working
temperature. Close the throttle partially. If the bike is apt to go faster, then the jet is too small and will
have to be replaced with the original size jet.

The fifth appearance is a glassy pearl between the electrode and ceramic insulator. This formation may
be caused by a dirty air filter, a cutoff intake tube, no intake tube, or no dirt shield. The cylinder head is
made of aluminum because this material has good heat abstraction. In order not to disturb the heat
flow from the cylinder and the cylinder head, do not use a gasket or any seal between the cylinder and
the cylinder head, because the cylinder will run too hot, causing seizure of the piston.

CYLINDER INFO, MATERIALS, PORTS, AND CLEARANCES

The cylinder can be made of aluminum or cast iron. The cylinder for this engine is cast iron. It has three
advantages over an aluminum cylinder. The first advantage is that cast iron has very good dry-running
properties. Secondly, the cast iron muffles vibrations and noise better than aluminum. The third
advantage is that a cast-iron cylinder can be re-machined and re-honed. However, cast iron does have
two disadvantages when compared with aluminum. First, the expansion of aluminum is about twice that
of cast iron. Second the parts of a cast-iron cylinder are less accurate than those of an aluminum one.
Now let’s discuss those disadvantages in detail. First, the expansion of aluminum is about twice that of
cast iron. If appropriate measures are not taken, a large piston clearance is necessary. So to minimize
the piston clearance, the Laura Motoren piston is made of a very special material. It is an aluminum alloy
of which 23% is silicon, which ensures less expansion. A characteristic of this special alloy is that is much
harder than normal piston aluminum, thus insuring that the wrist pin bore will not wear out. In addition,
the piston is shaped in a very special way. The configuration of the piston is adapted to every different
temperature. Due to the special nature of this piston, use only original Laura Motoren pistons top
prevent seizure of the piston or loss of power. Should the piston ever require replacing, be sure that the
arrow on the piston bottom points in the direction of the exhaust port on the cylinder. Now, the second
disadvantage of cast iron is that the ports of a cast iron cylinder are less accurate than the ports of an
aluminum one. Occasionally this causes the distance between the top of the exhaust port and the top of
the intake port to be too small. If a cross-section of the cylinder was made and then opened, this is how
it would be. On both sides there is a transfer port, and in the middle, the exhaust port. The dimensions
of the ports are very important. Equally important is the exhaust port. Should this distance be too small,
it causes loss of power. In this case, to obtain the proper distance, simply dismount the cylinder and put
it in a vise. Take a flat file and file the top side of the exhaust port. This will give an increase in power.
For the 25mph and 30mph engines, the distance must be between 0.090 inches and 0.130 inches. For
the 20mph engine, the distance must be between 0.90 inches and 0.100 inches. Do not make the
distance much larger than recommended because there will be a loss of power in the lower RPMs.

TAKING APART THE CLUTCH

Remove the starter leaf spring along with the dirt shield underneath the crankcase. Then take off the v-
belt. The v-belt for the 25- and 30-mph engine is the same, but it is different for the 20mph engine. Then
loosen and remove the nuts of the clutch. Remove the locking plate, the end plate, and clutch plate.
Remove leaf spring fitted on one of the cams of the clutch plate. Take off the pressure plate. Flatten the
tab washer. Take the special tool to block the clutch. Use a 177mm socket and loosen and remove the nut
on the crankshaft. Fits the same special too with two of the small nuts and pull the clutch off the
crankshaft. On the clutch hub is a coil spring filled with 31 steel balls. The diameter of this spring is
smaller than the diameter of the hub on which the spring is fitted, meaning that the spring is pre-
stressed on the hub. The coil springs for the M48 and M56 engines are not interchangeable. The M48
coil spring bears a rod marking. Not that the spring hub, the pressure plate, and the end plate are
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connected with the crankshaft. However, the clutch housing and the clutch lining are not connected to
the crankshaft. The clutch lining is via the cams connected with the clutch housing.

HOW THE CLUTCH MECHANISM WORKS

Upon starting the engine, pull the start lever which bends the starter leaf spring, thereby engaging all
parts, the end plate, clutch lining, and pressure plate. When beginning to pedal, the v-belt will move,
forcing the clutch housing to turn. When the clutch housing rotates, the clutch plate will turn. When
there is sufficient friction between the clutch plate, end plate, and pressure plate, then these parts will
turn. Therefore, the spring hub will turn, and since this hub is connected with the crankshaft, the
crankshaft will turn. This sequence of events starts the engine. By releasing the starter lever, the
crankshaft will revolve, but the end plate, clutch lining, and pressure plate will not remain engaged, thus
causing the engine not to move the moped. By opening the gas grip, revolutions of the crankshaft will
increase. At a certain number of revolutions, the centrifugal forces of the steel balls in the spring will be
sufficient to force the spring to the outside. When the spring moves to the outside, it will move along
the sloping side of the spring hub, forcing it to the left, thereby pushing the pressure plate, clutch lining,
and end plate together. If there is sufficient friction, the pressure plate and end plate rotate the clutch
lining within them. Since the cutch lining is connected via the cam with the clutch housing, then the
clutch housing will turn and the v-belt will move, thus propelling the moped. On top of the clutch
housing is a plain steel washer on the crankshaft. On top of that washer is a disc washer with the
concave side pointing away from the engine. This position is very important because, if the disc washer
is reversed, the clutch will stick. On top of that disc washer is a smaller, plain steel washer. It is used only
for the 25 and 30mph engines; it is not used for the 20mph engine. In the clutch housing is a needle
bearing. On the engine side, there is a seal which is part of the bearing. On the other side is a separate
seal. Should it ever be necessary to replace that needle bearing, press only on the side with the
inscription, because that side is heat treated and it is thicker. Pressing on the other side will damage the
needle bearing. Press the needle bearing into the housing, being sure that the distance from the inner
side of the clutch hub to the outside of the needle bearing is 25.5mm to 25.6mm, or 1.0039” to 1.0079".
This dimension may be measured with calipers.

REMOVING THE FLYWHEEL/STATOR

Take the special tool to block the flywheel. Take a 17mm socket and loosen and remove the nut of the
flywheel. Use the flywheel extractor to pull the flywheel from the crankshaft while blocking the flywheel
with the special tool. Inside the flywheel, there are four coils fitted on the stator. A 22-watt coil is for the
headlamp, the ten-watt coil is for the brake light, and a 5watt coil for the tail light. A second 10-watt coil
acts as the primary high-tension coil. When removing the stator, do not pull the wires by means of the
stator because it will damage the connection of the wires. Pull only the wires themselves. This is
facilitated by providing the wires with oil.

CARB/INTAKE REMOVAL AND TROUBLESHOOTING

After removing the ignition, remove the intake silencer. On the inside of the intake silencer is the intake
filter. The filter must always be clean. Clean it with gasoline, rub it with oil, and reinstall it. If the filter is
not clean, the mixture will be too rich and the engine will run in four stroke, causing poor performance
and vibrations. Also, dirt could get into the engine, thereby fouling the spark plug and causing damaged
to certain parts, such as the piston. Loosen the clamping screw of the carburetor and remove the
carburetor from the manifold. The choke valve is located on the front side of the carburetor housing. Be
sure that the choke valve is in such a position that the intake opening of the carburetor is totally open. If
the choke cable is too short, the choke valve will stay in a certain position, partially covering the intake
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opening, thereby forcing the mixture to be too rich. By pulling the choke lever, the choke valve will
almost totally cover the carburetor opening. This leaves a very small hole, making the mixture very rich,
thus making it possible to start the engine if it is cold. Located in the cover of the float chamber is the
banjo bolt. Inside it is a very small strainer. Sometimes the strainer becomes clogged by dirt in the
gasoline. If so, simply clean the strainer in gasoline and refit it. There is a plastic float inside the
chamber. It is possible that these plastic floats leak. To determine this, hold the float against the light. A
leaky float will have gasoline on the inside. When remounting the float, be sure that the pointed side of
the needle is up, that it matches correctly the guide n the bottom and the orifice in the cover. To
determine a proper fit, shake the carburetor, and you should hear the float moving freely inside the
float chamber. There is a small hole in the float chamber cover, which is to vent air. This hole must
always be open. On the bottom of the carburetor is the jet and jet holder. To remove these, use a 9mm
wrench. After removing them, the jet and jet holder can be taken apart. Hold the jet holder with a 9mm
wrench or put it in a vise, then use a small screwdriver to remove the jet. Inside the carburetor housing
is the throttle valve. The throttle valve for the 20- and 25mph engines is the same, but there is a
different throttle valve fitted in the carburetor for the 30mph engine. Upon opening the gas grip, the
throttle valve will move to the top of the chamber. This increases the intake opening of the carburetor,
giving it more mixture, thereby making the engine run faster. It is possible that the throttle valve may
stick in the housing. Should this happen, simply take a piece of emery paper and polish it, making certain
that it moves very smoothly in the carburetor housing. On top of the carburetor is an idling speed
adjusting screw. By screwing it into the housing, the throttle valve moves to the top of the housing,
increasing the carburetor opening, thereby increasing idling speed. By screwing it out of the housing, the
spring will move the throttle valve to the bottom of the carburetor, decreasing the carburetor opening
and decreasing the idling speed.

REED VALVE INFORMATION/CHECKING

Remove the manifold, loosening the two screws with a 10mm wrench. In front of the manifold is a reed
valve. There are several ways to control a two-stroke engine. The engines can be piston controlled,
rotary valve controlled, or reed valve controlled. We chose the reed valve as it is independent of the
number of revolutions of the crankshaft, thus giving a better filling of the cylinder than any other
system, especially in lower RPMs. If the piston ascends, the volume of the crankcase will increase,
causing the pressure in the crankcase to decrease. This opens the reeds allowing the gasses to go into
the crankcase. When the piston descends, the pressure in the crankcase increases, thereby closing the
reeds. Better cylinder filling means better performance. To determine if the reed valve is in good
condition, place the top side in the mouth and try to breathe. For a reed valve to be in good condition
inhaling must be very easy; exhaling must be impossible. It cannot be checked by blowing on the other
side.

SPLITTING THE CASE/CRANKSHAFT INFO

Before dismounting the crankcase, note that the bores in the crankcase are smaller than the outer
diameter of the ball bearings. This prevents the bearings from turning around in the crank housing after
the engine achieves its working temperature. As mentioned previously, the expansion of the aluminum
of the crankcase is nearly twice as much as the expansion of the steel ball bearings. If the bores of the of
crankcase were exactly the same as the outer diameter of the ball bearings, the ball bearings would turn
around in the crankcase, thus damaging the crankcase. The crankcase must be heated up to 212 degrees
before dismantling, to prevent damaging the bores. To be certain that the temperature has been
reached, drop some water on the crankcase. When removing the ball bearings of the crankshaft, protect
the screw threads with a special tool. When remounting the bearings, support the crankshaft with the
special plate to prevent the bending of the webs. Put the special plate on a vise, using a dolly to
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remount the bearings in the proper position. It is not necessary to heat the bearings. Due to our
advanced technology, it is possible to machine the crankshaft with a very high accuracy. The bore for the
big-end bearing is honed with a tolerance of a maximum 0.003mm, or 0.0001 inches, and is the size of
the deviation is a maximum of 0.001mm or 0.00004 inches. This accuracy cannot be realized by grinding
the bore. The described manner of machining the connecting rod allows a very small radial clearance of
the big-end bearings, which is 0.12mm or 0.0005 inches. Previously, grinding was the accepted
machining of the bore. Since Laura Motoren began honing the bore, we have manufactured nearly
800,000 crankshafts and haven’t had even one damaged big end bearing. Because the accuracy is so
high and the clearance is so small, it is virtually impossible to replace a connecting rod since very highly
refined instruments and tools are required. Should it ever be necessary to replace a connecting rod,
replace the complete crankshaft? Should you have to replace the oil seals, use the special tools to be
certain that the seals will not be damaged and that they will be fitted in the right position. To determine
the need to replace the oil seals, remove the carburetor from the engine. Put the piston in top dead
center and be sure all ports in the cylinder are closed. Then blow some smoke in the manifold. If the
smoke leaks out of the seals, then obviously they must be replaced. The first symptom of a leak is that
the engine is very hard to start. Secondly, if it starts, it will idle at very high RPMs.

REASSEMBLING THE ENGINE

Now that the engine is completely dismantled, let’s discuss rebuilding the engine. Begin with the
crankcase part on the clutch side. In this part are two dowel pins which provide a fixed base for the
gasket. To allow the gasket to stick, put some oil in the crankcase surface. Put the other crankshaft with
the clutch side into this crankcase part. Take the other crankcase part and fit both the crankcase parts
together. Before reassembling the crankcase parts, they must be heated up to 212 degrees. Tighten the
six crankcase screws. After the crankcase has cooled off and shrunk sufficiently, re-tighten the screws.
Cut the crankcase gasket so that it matches exactly the crankcase surface on both sides. Fit the cylinder
base gasket. Do be certain it is fitted in the right way, not covering the ports, as this would cause a loss
of power. The cylinder bore is tapered, which allows one to pinch the piston rings with the fingers. Slide
the cylinder over the piston. Be sure that the piston ring gap is properly located around the little pegs in
the piston grooves. Fit the cylinder head, never using a gasket or any seal. Then put a flat washer and a
spring washer underneath the cylinder head nuts. Fit the cylinder head nut and tighten them crosswise.
Torque the nuts with 8.7 toot pounds. Before fitting the clutch housing on the crankshaft, use the
special tool that prevents the oil seal from being damaged while fitting it. Fit the plain steel washer,
being certain that is well centered on the crankshaft. Fit the disc washer on the concave side pointing
away from the engine. For the 25 and 30mph engines, use the second smaller plain steel washer and fit
it on the crankshaft. Fit the spring hub on the crankshaft. Fit the tab washer, being certain that it is
inside the gap of the hub. Use the nut of the smaller thickness. Block the clutch with the special tool
Take a 17mm socket and tighten the nut properly. Bend the tab washer against of the of the flat sides of
the nut to prevent the nut from loosening. Fit the pressure plate. Fit the leaf spring on one of the cams
of the cutch plate. This leaf spring prevents noise while the engine is idling. It does not interfere with the
function of the clutch. Fit the spring between the pressure plate and end plate. Then fit the end plate,
being sure that it is well-located in the gaps of the clutch hub. Fir the locking plate, and put on every bolt
and undulated washer. Tighten the nuts. Check the clutch clearance. The clutch clearance can be
measured between the end plate and the clutch plate, or between the pressure plate and the clutch
plate. This clearance must be a minimum of 0.20”. Put the wires through the grommet; this is facilitated
by oiling them first. Fit the stator on the crankcase, being certain not to pinch the wires between the
stator and the crankcase. There are four magnets on the inside of the flywheel. They alternate in this
manner: north pole, south pole; north pole, south pole. The primary high-tension coil on the stator is
situated in the same manner. In a magneto, on the outside the magnetic flow goes from a north pole to
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a south pole and back again. Because the flywheel is turning, the situation will change constantly. At a
certain position, the field starts to be distorted, and later, at another position, the field changes its
direction. In the period between these positions, the inducted voltage and current are a maximum. If
this current is suddenly cut off by opening the breaker points and unloading the condenser, the inducted
voltage will increase up to 25,000 volts. The position in which the field starts to be distorted is given by
the manufacturer of the magneto, called the rupture distance. This rupture distance can be changed by
adjusting the breaker gap, a larger gap making the rupture distance smaller, and a smaller gap making
the rupture distance larger. Adjust the contact breaker gap between 0.14 inches and 0.18 inches, thus
ensuring that the points will open in the exact same position that the inducted voltage is at a maximum.
Check the gap with a feeler gauge. If the gap is not correct, loosen the connecting screw of the breaker
points. Move the fixed part of the breaker points in the needed direction.

SETTING THE TIMING

Now we will discuss how to adjust the ignition. The contact breaker gap is between 0.14 and 0.18
inches. Fit the flywheel, putting the flat washer on the crankshaft first, then the tooth washer
underneath the nut. Fit the nut and block the flywheel with the special tool. Tighten the nut with a
17mm socket. To adjust the ignition, use an ignition adjusting lamp, or better, a buzzer. Connect one of
the wires of the buzzer with the blue wire of the ignition, being the cutoff wire. Connect the other
buzzer wire to the ground, such as the cylinder head. Fit a dial gauge in the spark plug hole of the
cylinder head. Turn the flywheel clockwise, which is the direction in which it rotates if the engine is
running. The indicator of the dial gauge will turn. By continuing to turn the flywheel, the indicator of the
dial gauge will stop and change its direction. At this point, the piston is in top dead center. Then turn the
flywheel counterclockwise until the sound of the buzzer changes. This is the moment the breaker points
close, which is the moment the spark ignites. The advance can be measured by counting the turns of the
dial gauge. By counting the turns, it can be determined what the distance is between the bottom of the
piston and top dead center at the moment the spark ignites. Then the advance has to be adjusted. It
must be between 0.071 and 0.87 inches for all engines. The advance can be changed by turning the
stator after loosening the three connecting screws. If the distance is too large, which means the spark is
igniting too early then turn the stator clockwise. If this distance is too small, which means the spark is
igniting too late, turn the stator counterclockwise. Then take a new gasket and fit it on the reed valve,
then fit the reed valve in the crankcase. Take another new gasket and fit it on the manifold Fit the
manifold on the housing, using the two screws. Tighten the screws to be sure that the manifold is
sealed. Fit the carburetor on the manifold and tighten the clamping screw. Fit the filter with the rubber
seal, clamping on the intake silencer. Be sure to use the rubber seal. Before fitting the starter leaf spring
and the dirt shield, fit the v-belt on the clutch housing. Before fitting the dirt shield, be sure that the
little distance bushings are in the dirt shield. This prevents damage of the dirt shield. The dirt shield is
attached with three screws. Two of them are longer than the third. Be certain that the two longer
screws are used on the side where the starter leaf spring is located. Check the clearance between the
starter leaf spring and the copper thrust piece. This clearance should be between 0.20” and 0.39”. If this
clearance is too small, bend the starter leaf spring while it is fitted on the crankcase. But if this distance
is too large, remove the starter leaf spring, put it in a vice, bending it in such a way that the clearance is
what it should be. Provide the thrust piece with grease of any kind. Never let the moped be driven
without the dirt shield. Fit the spark plug and connect the high-tension lead. Now the engine is ready to
be used.
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TECHKICAT, SCHOOL FOR BATAVUS SERVICE TECHNICIANS
CONCERNING THE LAURA MOTOEREN M-48 EECINE

M-48 EMNCIEE

The sparx pluc ies an important oart of the engine. Two temperatures
are very important for the spark plug. TFirst, the temperature at
whiak Ehe sperk plug burns itsel? clean ia sbout 930 degrees. The
secand temperature, which causes sponcanecus ignitions, iz about
1650 degrees. The temperatuore mentioned first wust always be reach-
2 in crder to gat a clean spark wlug. The sacond temperature should
nover be reachec to prevent dawage of, for instance, the piston. For
Lhal reasen, the spark plug has a very specific heat range which has
been determined by means of extensive thermal ressarch. The specifil-
ration for the sparx plug of the 20- and 25-mph engines is a Baosch
Wi76T1 or Champion LB3 a5 an eguiwvalent, and for the 30-mph engine,
a Epech wWa240l]l with Champion L8l as an eguivalent. The spark plug
Jazn should be (020", Always check bhis as thers are similar spark
plugs with a gan of 028", which is too large for a maghneto ignition.,
Alwzys vuse the nrescribed spark pleg to prevent difficultiea. There
are five different appezrances of the =park pluy, which help to in-
diczbe Lhe condition of the enginc. The first appesrance is if the
electrodes are grayish yellow-hrown. The zecond is a velwet-like,
dull, blact deposit on the electrodes. The third is & apark plug
with a greasy, black carbon. oily depaosit on the electrodes, The
fcurth is a spark plug with melting pearls and a deposit consisting
ot lesd conponcnis on the elecktrodes. The Fifth, and last, apocar-—
ance iz a glassy oearl between the electrodes. MWow, let's discuss
wach of these five appecarances of the spark plug and their relation
to Zhe conditich of the engine. The firzt appearance is the eloo-
trodes being gravish yellew-hrown., This being the case, the engine
is 1n good condition; the heat range of the spark plug is correct.
The zecond appearanca is a velvet-like, dull, black deposit on the
electrodez. This depazit cculd he caused by: a jet too large; =
shorktage of air, caused by a2 pinched intake tube or a clogged in-
taks filter: toa large a gap on the slectrodes: or a spark plug of

a too-ccld type, causing a hezt rapge too high. The jet needed for
the Z0-rmph engine during the bresk-in period isg jet number 58; after
the break-in period, replace it with jet number 56. For the 25-mph
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M-48 ENZINE CONRY 'O

enging, during tre break-in period, use jel nanler 54: theresafter,
Lse jet number 52. lMor the 20-mph engine, autilize jet mamber 32
for the break-in period; afterwards, jet numbe=r 50. The chird
nossikle appearance is a spark plug with a greasy, black carbon,
0ily depesit on the electrodes. This deposit may be caused by too
much il in the mixbture, or a wornesut cylinder or piston rings.

In order to preven: carbonisation of the cvlinder morts and exhanst
miffler, Zotavus has 3 spacially developed two-stroced 211, Prom the
woery skart, the fuel mixture should be 2%, which meana 2.5 £luid
ouncea of oil o one V.5, galleon regular gusceline, or ons Batavas
pillaw pack to <ach gallon gasoline. The Batawvus 2illow pack con-
taing 2.5 fl:id ounces of oil plus .7 fluid cunces of a special
additive which prevents carbonization and corrosion. Use only
regular gaseline, To determine wheother bhe oylinder or piston
rings are woyrn cut, rowove the piston rings, pot them in the oyl-
inpder hore, and measure the pistan ring gap. If the gap is larger
than .020", then the oylinder bore or the piston eings aore worn too
ruch. To determine whether the oylinder bore or the piston rings
areg worn oat, take 3 now wpiston eing, put it in the ceylinder hore
and measure the g9ap again., IF it ig =still larger than .920", then
the oylinder bore is worn out. You will have Lo replucse the cyl-

inder, or re-bore and rs-hone it., I wou re—hone and re-hore it,
it will have Lo be done in such a way that the diameter of the cyl-
inder {after rehoningl, is hetween 40.245 on and 400,253 mm. Un-

fortunately, the inch wedasvrement wosld not he accurate cnoughb.

After rehoning, the cylinder mgmst ke fitbed with an oversize piston.
Tne fourth possible appearance of the spark plug is finding melting
pearls znd a deoposit consisting of lead cowponcnts on Lhe alectrodes.
This can ke caused by a jet too small, a leaky spars pluy, or a spark
Flug noet properly tightencd. 7This problem ecould also exizt when She
heat range of the plug iz tao low, which indicates a too-warm pluy.

A spark plug of & warm type has a large inswlator bass and absorbs
considerabkle heat., A spark plug of a ecld type., "as a2 small insulacor
baae and absorke a minimal awmcunt of heat, 23 mentioned previsusky,
zfter the breax-in periocd, neormally ths jet wast be replaced by o jet
twe nunbers smillsr than initially installed. Howewver, it is possikle
that even this Jet iz too small. To determine thiz, simoaly ride the
moped at top speed for three or four miles to enzure the engline reach-
ing ita working tempeoralure. Closs the gas grip martially. If the
hike is apt Lo go faster, then the je2t is too small apd will have to
be replaced with the original size jet. Phe £ifth possinle appearance
of a spark pluyg is the formation of a glassy pearl betwsen the elec—
trodes, This formation way e cassed by a dirky air filter, a cutoff
intake tubke, no intake Lube, or =z dirt shield. The cylinder head iz
made of aluminum because thizs material has good heal abstracstion, In
arder not bo disgturh the heat £low from the ovlinder and the cylinder
head, do not use a gasket or any seal between the cylinder and the
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2ylinder head, bhecausc the coylinder will run too hot, causing
seizuring of the piston. The cylinder can be made of aluminum

or cast iron. The eylinder for this engine is cast irom. It has
three advantages over an aluminum cylinder. The first advantage

i= that cast iron has very good dey-running propertie=. Secondly,
the cast iron muffles vihrations and noise better than aluminum,

The third advantage iz that a cast-iron cylinder can be remachined
and rehoned. However, cast iron dees have two dizadvantages when
compared with aluminum. First, the expansion of aluminum is about
twice that of cast iron. Second, the parts of a cast—iron cylinder
are leas accurate than those of an aluminum cne. MNow let's discuss
these two disadvantages in detail. Pirst, the expansicen of aluminum
is about twice that of cast iron. If appropriate measures are hot
Laken, a large piston clearanece is necessary. 50 to minimize the
pistan clearance, the Laura Motoren piston is made of a wery special
miterial. Tt is an aluminum alloy of which 23% is silicon, which
ehsures less expansion. A characteristic of this special alloy is
that it's much harder than normal piston aluminum, thus ensuring that
the wrist pin hore will not wear out. In addition, the piston is
shaped in a vefy apecial way. The econfiguration of the piaton is
adapted £o every different temperaturs. Due to the special nature

of this piston, use only sriginal Laura Motoren pistons to prevent
seizuring of the piston or loss of power. Should the pizton ever
Tequire replacing, be sure that the arrow on the piston bottom points
in the direction of the exhaust port of the cylinder. MNew, the second
digadvantage of cast iron is that the ports of a cast-iron oylinder
are less acourate than the ports of am aluminum one. Occasicnally
this causes the distance between the top of the exhaust port and the
top of the intake port teo be too small. If a cress-zection of Lhe
cylinder was made and then opened, this is how it would be. 0On both
aides there is a transfer port, and in the middle, the exhasst port,
The diwensions of the ports are very important. Egually iwmportant is
the distance between the top of the transfer port and the tap of the
exhaust port. Should this distance be tgo small, 1t causes loss of
power. In this case, to cbhtailn the nroper distance, simply dismount
the oylinder and put it in a vise. Take a flat file and file the

top =ide of the exhaust port. This will give an increase in nower.
For the 25-mph &&d 30-mph engines the distance must be betwesn 0G0
and .130". For the 2Z0-mph engine, the distance must be hetwesan 090"
and .100". Do not make the distance much larger than recommended be-
cauge thers will be a loss of powar in the lower RPMS. Remove the
starter leaf spring along with the dirt shield underneath the crank-
cAse. Then take ©ff the v-belt. The w-belt for the 25- and 20-mph
engines is the same, but it is different for the 20- -mph engine. Then
loosen and remove the nute of the eluatch. Remove the locking plate,
the end plate, and clutch plate. Remove the leaf spring Fitted an
one of the cams of the eclutch plata. Take off the pressure plate.
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FlakLen the bal wasker. Take the apecial tool to block the clateh.
Tsge a 17 om socket and logsen and remave the mat on the crankzsharnt.
Fit the game 3specizl tool with two of the sm2ll mabs zed poll Lhe
clutch off Lhe cranksthaft. On the clutch hub is a coil spring

filled with 31 steel nalls. The diameter of this zspring is smaller
than the diameter of the huk on whrich Lhe soring is fikted, meaning
thak Lhe spring i= ore~streazged on tne hub. The coil springs for

Lhe M-4H =0d ¥M-56 epgines arc nobt interchang=akle. The #-48 coil
soring bears a rod markieg. HRote that the spring hub, the pressure
kplaba, and the end olate are oonnected with the crankshaft. Rowever,
the clutch howsing and the clutch lining are not connected with the
crankshaft. The clutceh lining i= wia the cams connected wilkh bhe
clutech housing. Upon starting the engine, oell the start lewver,
which bends the starter leaf spring, thereby sngacing all parts, the
end plate, clutch lining, and pressure plate. %When bheginning to pedal,
the v-belt will move, forcing the clutch housing to Lurn. when Lho
clutch housing rotabtes, ithe «luteh plate will tuarn.  When there is
sufficienl frictlon batween the clutch plate, end plate, and pressurs
plate, then thsze parts will turn. Therefore, the apring hub will
turn, and gince this uk iz connected with the crankshall, the crank-
ghaft will turn. This sagleneca of svents starts the engine. By re-
leasing the starter lewver, the crsnkghaft will revalyve, but the end
klate, clutch lining, and pressure plate will not remain engaged,
thua causing the engine not to move the mopsd. by opening the gas
grip, revolutions of the crankzhaft will incroasze. AL a ceriain
muniber of revolubtionz, the centrifuqual forces of the ztesl balls in
Lhe spring will be sufficient te foree the spring to the cutoide.
When the apring moves to the outside, it will wove along Lhe slopihg
side of the soring huk, foreing il Lo bLhe loltbk, thersby oushing the
pressure plate, oluteh lining, and end pliate together. IE there is
gufficient friection, the pressure plate and end plate ratate the
clutech linikg with them, Since the eclwuich lining is connected wvia
the cams with the clutch mouszing, then the cluteh housing will turn
and the w-belk will move, bhus peropelling the moped. On top af the
clutch housing i= a plain ateel wagher an the crankshaft. Oon top of
that plain steel washer iz a disc washer with tho concawve side point-
ing away Irom the engine. This position is very impoxtant because,
if the disc washer is rewversed, the clutch will stick. ©m kopn of
that dise washer is a smaller, plain steel washer. It iz used anly
for the 25- and 30-mph engines: it is oot used for the 20-moh engine.
In the clubch housing iz 2 necdle kearing. On the engine zide, there
it a seal which ia g part of the hearing. ©Cn the other side is a
separate seal. Should it ever be necesszary to replace that needls
bearing, press only on the side with the inscription, kecanse that
gide is heat treated and it ia thicker. Pressing on the other side
will damage the needle bearing. Press the noedle bearing into the
housing, heing surc that the diskance from the irner gide of the
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ole=tch hub to the oculside of the needle bearing is 25.5 mm to 25.6
mm, <r 1.J0339" to 1.0073%, This dimension may bhe measurad with a
nernier valipers, Take the special kool to blecds the flywheel.

Take a 17 mm =sccket and locsen and remove the nut of the flywheel.
Uze the flywheal extractor to pull the Clywheel from the crankshaft,
while bloeking the flywheel wilth the special teool. Inside the fly-
wiheel, there are four eolls fitted an the stater. & 22-watt ecoll is
For the headlamp, the ten~watt coil for the bhreak light, and a five-
watt coil for the tail-light., A second ton—watt coil acts as the
primary high-tensiopn goil. When removing the stator, do not pull
the wires by means of the stator because it will damage the connec-
tionm of the wires. Full only the wires themselves. This iz facil-
ltated by providing the wires with oil. After removing the ignitien,
retmove the intake silencer. On the inside of the intake silencer is
the intake filter. The filter mast alwayvs be clean. Clean it with
gasoline, rub it with oil and reinstall it. I the filter is not
clean, the mixture will be too rich and the engine will run in four
stroce, causing poor performance and vibraticotis., alse, dirt eculd
get into the engine, thereby fouling the spark plug and causing
damage to certain parts, such as the piston. Loosen the olamping
screw of the carburctor and remowe the carburetor from the manifold.
The cheke valwve iz located on £he front side of the carburetor houg-
ing. Be sure that the choke walwe is in such 2 poaition that the
intake opening of the carburetor is totally open. If the choke
aable is too short, the choke valve will stay in a ecertsin position,
partly covering the intake opening, thereby forcing the mixture to
be too rleh. By pulling the choke lever, the choke wvalwve will al-
most totally cover the carburetor opening. This leaves a very small
hole, making the mixture wery rich, thus making it possible to start
the engine if it ig caold., Leocated in the cover of the float chawber
iz the banjo belt. Inside it 1= a wery small strainer. Seometimes
Ehe strainer kecomas clogyed by dirt being in the gaszaline. If sao,
simply clean the strainer in gascline and refit it, There iz a
plastic float ingide the fleat chamber. It ia peossible for this
float to leak. To determine this, hold the float againat the light.
A leaky float will have gascline on the inside. When remounting the
float, be sure that the pointed side of the needle is up, that it
matches correctly the guide in Ehe hottom and the crifice in the
cover. Ta determine a proper fit, shake the carbureter, and you
should hear the fleat moving freely inside the float chamber. Thare
is a small hole in the float chamber cover, which is to wvent air,
Thiz hele mst always be aopen. in the bottom of the carburetor is
the jet and jet holder. To remove these, use 2 9 mm wrench. After
removing. them, the jet and jet holder can be taken apart. Hold the
jet holder with a % sm wrench or put it in a vise, and then us a
small screwdriver to remove the jet. Inside the carburetor housing
is the throttle valve. The throttle wvalve for the 20- and 25—mph
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engines iz the samce, kul there i3 a different throttle walwve £itted

in the carburelbor for the 30-mph engine. Upon opening the gas grin,
the throttle valve will mowve to the top of the chamber. This in-
vreazes the inlaoke operning of the carburetor, giving it more mixture,
therely moking the engine run faster, It is possikle thar the throttle
valve m=y stick in the housing., Should thiz happen, simply takes a
piece of emery paper and polish ib, making certain that it moves very
smoothly in the carburetor housing. _On top of the carburcbor is an
idling speed adjusting sorew. By acrewing it into Lhe housiog, the
throttle valve moves to the top of the housing, increasing the zar-
buretor opening, thereby increasing the idling speed. By acrewing

it out af the housirg, £the spring will wove the throttle valve to

the Lottom of the carowretor, decreasing the sarburetor opening,
thereby decreasing the idling speed. TRemeve the menifold, loosen-

ing the two screws with a 10 mm wrench. In front of the manifold

ia a reed walwe. There are scvoral ways to control a two-stroke
engine. The engines can be piston-controlled, rotarv-valve ecantrolled,
or reed-wvalve controlled. We chose the reed walve as it is independent
of the acmber of revoluticns of the crankshaft, thus giving a better
filling of the cylinder than any other system, especially in lower REMS.
If the pistan asggends, Lhe volume af the crankease will increase, caus-
ing the pressure in the crankcase to doorease. This opens the reeds
allewing the gasses to go into Lhe crankeasse., When the piston descends,
the nressure in the crankcase increases, therehy closing the reads.
Better oylinder filling means better performance. To determine if the
recd valwe is in good condition, place the top side in the mouth and
try to hroathe. For a reed valve to be in good condition, inhaling
mast be vory easys exhaling mist be impossible. It cannot be checked
by EBlowiryy on the othor side. Before dismounting the crankcase, note
that the beres in the crasnkcase arc smaller than the outer diamelber

of the ball bearings. This prevents the hearing from turning sroand

in the crank housing afler the engine achieves its working temperature.
As mentioned arevionsly, Lhe expansion of the aluminum af the crankcase
iz nearly twice as mmer as the expansion of the steel hall bearings. If
the bores of the crankease werc cractly the same a5 the outer diameter
of The Pall besrings, the ball hearings woald Lurn arcund in the crank-
case, thuz damaging Lhe erankease. The rcrunkcase mast be heated up to
212 degrees before dismanbling, to prevent damaging the bares. To be
cortain that the temperature mas bean reached, droo some water o0 the
crankeaze. It should evaporzte immediately, The crankshaft iz located
ot the ingide of the crankcase. %When removing the ball bearings of the
cramkshaft, protect the screw threads with a special tool. When re-
mounting the bearings, supoort the crankshaft with the special vlata,
to prewent bending of the webks. Put the special plate on a vise,
uging a delly to remount the bearings in the proper pasition. It is
not hecessary to heat the bearings. Due ta asr advanced technology .

i1t ig possible to machine the crankshaft with a wery high accuracy.
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The bhore for the big-end bearing is honed with a tolerance of a

maximam 002 mm, or .2001", and the =size of the deviation is a

mazcigum of 001 mee, or 00004". This accuracy cannot ke rezlized

by grinding the bore. The described mwanner of machining the con-
necting rod allows a wery small radial olearance of the hig-end
Learings, which is .0LZ ren oo .0005%". Previcusly, grinding was

the accepfed machining of the bore., Since Laura Motoren began

honing the hore, we have manufactured nhearly 800,000 crankshafts,

and hawen't had even one damoged bige-end bearing. Lecause the

accuracy iz 3¢ high and the clearance is so small, it is wirtwally
impossible to replace & connecting rod sinee very highly refined
instruments and tools are reguired. Sheuld it ever be necessary

to replace a connecting rod, replace the complete crankshaft.

Should you have ko replace the cil seals, use the special tools o

bg certain that the oil seals will not be damsged and that they will

ke fitted in the right position., To determine the need to replace

Lhe oil seals, rewove the carburetor from the erngine. Paot the piston

in top dead center to be sure that all ports in the cylinder are

closed. Then blew some smoke in the manifeld. Tf the smoke leaks

out of the aeals, then ocbviously they must he replaced. The first
symptom af 3 leak is that the engine is very hard to atart. Secondly,
1f it starts, it will idle a% very high RPMS. How that the engine is
completely dismantled, let's discuss rebuilding the engine. Degin

with the crankcase part on the cluteh side. In this part are two

dowel pins, which provide a fiwed base for the gasket. To allow the
gasket to stick, put some ail on the crankoase surface., Fut the
crankshaft wik® clutch side into this crankcase part. Take Lhe

ether crankease part, and fik koth the crankcase parts lLogether.

Before reassembling the crankrase parts, they mist be hested up teo

212 degress. Tighten the six crankecasc screws. 2fter the crankcase

has zooled off and shrunk sufficiently, retighten the scrows. Cut the
cranxcaze gasket so that it matches exactly the crankcase surface on
hoth gides. Fit the cylinmder base gasket. De certain it is fitted in
the right way, not covering partly the ports in the crankease, az this
wollld cause a loss of power. The coylinder bore is tapered, which allows
one to pineh the piston ringe with the fingers. $lide the eylinder ower
the piston. Be sure that the piston ring gap is oroperly located aroand
the little pegs in the piston grooves. Fit the eylinder head, nevor
using a gasket ar any seal. Then put 3 £lat waszher and a epring washer
undernesth the cylinder head nuts., Fit the eylinder hezd nots and
tighten them crosswise. Torgue the nutbts with 8,7 foot posnds. DBefore
titfing the clutch housing on the cramxshaf:, use the special tosl ta
prevent the cil seal from heing damaged while fitting it, Fit the plain
skeel washer, Teing certain that it is wellw-centered on the orankshaft.
Fit the disc washer with the concave side painting away from the engine.
Far the 25~ and 30-mph engines, use the second smaller plain stesl washer
and £it it on the crankshaft. Fit the =pring hub on the crankshaft. Fit
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the tab washer, being certain that it is inside the gap of the hub.

Use ithe nut of the swallest thickness. Dlock the clutch with the
special tool. Take a 17om secket and tighten the nut properly. Bend
the tab washer against one of the flat gides of the nut to prevent the
rat from locsening. Tit Ehe oressure plate. Fit the leaf spring on
one of the cams of the clutch plate. This leaf spring prevents noise
while the engine is idling. It does not interfere with +he Funtion of
the clutch. Pit the spring hetween the pressure plate and end plate.
Then Fit the end plate, being sure that it 1= well-located in the gaps
©f the clutch hulk. Fit the locking plate, and put on every holt and
undulated washer. Tighten the nubts. Check the cluteh ¢learance. The
clutch elearance can ke measured betwesn the end plate znd the cluxch
pPlate, or between the pressure plate and the ¢lutch plate. This clear—
ance must be a3 minimum of 020", Put the wizes through the growones;
this is facilitated by oiling them first., Fit the stator on the crank-
cadae, being certain not to pinch the wires batween the statcr and the
@rankcase. There are four magnetes on the inside of the flywheel. They
alternate in this manner: Nerth Pole, South Pale; NHorth Pole, Sowth
Pole. The primary high-tension ¢oil on the stator is situated in the
same manner. In a magnefo, on the outside the magnetie £low goes from
a Herth Pole to a Eguth Pole and bagk again. BHecause the flywheel is
turning, bkhe =situnation will ¢hange constantly. At a certain ooaition,
the field starte to be digteorted; ond later, at another pozition, the
fiel? changes its direction. In the pericd belbwean these pogitions,
the inducted wvoltage and currant are a maximum, IFf this current is
suddenly cut off by cpening the breaker points and anlesding the oon-
denser, the inducted voltage will increase up ta 23,000 wolls. The
position in which the field starts to be distarted is given by the
marufacturer of the magnete, called the rupturc distance, This rup-
ture distance can be changed by adjusting the breaker gap, a laryer

gap mazing the rupture distance smaller, and a smaller gap making the
rupture distance larger. Adjust the contact breaksr gap hetweenqlgig;
oand_.018", thus ensuring that the points will cpen in the exact position
that the inducted valtage iz at & maximem. Check the gap with a feeler
giuge. If the gap is not correct, loosen Lhe connecting screw of the
brezker points, Move the fixed part of the breaXer pointe in the needed
direction, Wow we will discuss how ta agdjust khe Ignition. Fit the
flywheel, putting the flat waaher on the cronkshaft First, and then the
tooth wazher underneath the net. Fit the nut and hlock the flvwheel
with the gpecial tasl, Tighten the put with a 17 wm socket. To adjust
the ignition,use an ignition adjusting lamp, or better, a buzzer. Con-
neat ong of the wires of the buzger with the blue wire of the ignitiaon,
being the cutoff wire. Compnect the cther buzzer wire teo the grounsd,
such as the cylinder head. Fit a dial gauge in the gpark plug hole of
the oylinder head. Turn the flywheel clockwilee, which iz the direction
in which it rotates if the engine is running, The indicator of the dial
gauge will turn., By contipuing to turn the flywheel, the indicator of
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the dial gauge will stwup and change its direction. AL this noint,
the piston is in top dead center. Then turn the Flywheal counter-
clockwise until the sound of the buz#er changesa. This is the momsnt
tha brezksr points close, which iz the moment the spark ignites. The
advance can ke measured hy counting the turns of the dial gauge. DBy
counting the turnas, it can bhe determined what the distance is hetween
the bottom of the piston and toep desd ¢enter at the moment the sparik
ignites. Then the advance ha= to be adjuasted. Tt must he between
071" and 087" far all engines. The advance can e changed by turn-
ing the stater after loosening the three ponnectihg screws. IF khe
distance iz too large, which mesns the spark iz ighiting too esrly,
then fturn the stotor clockwise. If thiz distance i3 too small, which
neans the =moerk is igniting too late, then turn the stator counter-
cluckwige, Then take a new gasket and fit it on the reed wvalwve: fit
the recd valwe in the erankcease. Toke anatherx new gaaket and fit it
on the manifeld. Fit £he manifeld on the housing, using the two
acrews, Tighten the screws to Le sure that the mwanifold is =ealed.
Fit the carburetor on the manifold and tighten the clamping screw.
Fit the Filter with the rubker seal, clamping om the intake silencer.
Be sura tao ugese the rubber aeal. ERefgre fitting the starter leaf
aprirg and the dirt shield, fit the w-kholt oa the eluteh housing.
Before fitting the dirt shield, Le sare bthat Lhe little distance
bushinos are in the dirt =zhiaeld. This prewvents damasga of fhe dirt
shield. The dirt shield is attached with thres gcrews. Twe of them
are longer thamn the third one. Be certain that the two longer sorews
are used gn the side where the starter leaf spring is located. Check
the clearabnese between the starter leaf spring and the cooper thrust
piece. This =learance should be ketween 020" and (039" If this
clearance ig too small, bend the starter leaf zpring while it i=
Fitted an the crankease., But if this distance is too large, ropove
the sktarter leaf spring, put it in & vize, mending it in sach = waw
that the clearance is what it should be.  Prowvide the thrust pilece
witth grease of any kind, Kever let the moped be driven without the
dirt shield. Fir the spark nlog and connect the high-tension lead.
How thae engine iIs readvy to ke used.
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