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Engine Technical Data — Sachs 200 type AZL-R — For Messerschmitt KR200

Type

Transfer port type
Cylinder bore dia.
Piston stroke
Cylinder volume
Compression ratio
Power output
Gearbox

Clutch

Neutral selector

Starter system

Ignition timing

Spark Plug type
Carburettor

Carburettor settings

Inlet air silencer

Gearbox ratio

Drive chain — mainshaft

to rear wheel.

Air-cooled single cylinder two stroke engine
Schniirle loop scavenging

65mm

58mm

191cc

6,3:1

9,7 hp at 5250 rpm

Four speed integrated gearbox

Four plate oil bath clutch

Hand operated lever and cable

Dynastarter 12v, 90 — 135 w charging output with
electrical reversing gear.

Forward direction 4,5 — 5,5 mm before TDC.
Reverse direction 3- 4mm before TDC

Bosch M 225 P11S for normal use.

Bing-Choke carburettor 1/24/87 or 1/24/88

Main Jet 120, Needle Jet 1608, Needle position 3,
Idle Jet 35, Choke jet 90, Idle adjusting screw 1% turns
open.

Special silencer with wet filter element

Primary drive Crankshaft to layshaft 2,12 : 1

1" Gear3,62:1

2" Gear1,85: 1

3 Gear1,24:1

4" Gear0,86: 1

12,7 x 8,2 x 8.51 Roller diameter.



Prefuce

This procedure is for people wha have never overbauled an engine
a5 well as for experienced mechanics. [ contains instrections for engine
removal, dissssembly, inspection. and repair along with helpful hints for
exsy reassembly. When following these procedures, you should always
remeemiber the immotal words of Mike Dan who said,

“You mlﬂt'h'ilhl:qlhh:mﬁlthllhilk}ul are ina hurry.™

All of the aperations in this procedure can be accomplished by
one perscn alibough it is much easicr at times if there is someons 1o belp.
The procedures presented here may seem tedious and time consuming, bt
if they are followed, they will result in 2n engine that is in the best possible
condition. 1t cannod be in perfect condition because new replacement parts
are ot avablable in many cases. Wherever posaible, wom or dasmaged parts
should be replaced if spares are available from Partsman,

Iuis recommended that you nead through the entire procedure
before sasting. This will give you some ides of the overall tak and belp
you o decide what paris you are going to replace and then you can crder
any parts that will be needed. Try 1o get everything ready before you stam.
Some pams cannot be ordered abead of time beeanse vou will not know i
you need them until you hanve the engine completely disassemibled. In ikis
case, reassembly of the engine nwst be deloyed until the necessary parts are
obtaimed.

When removing pans always remember the order in which they were
removed so that they can be reassembled in the reverse order. When nuts or
screws are taken off to remaove & part, it is wise to put them back where they
came from 50 they don’ get lost and you dom't have o remember where they go.

Parts that are removed from the engine should be stored in separate
boxes along with the hardware that goes with them. When replacing parts,
never throw away the old part. 1 doesn’t matier whet shape it 15 in. 11 may
be repairable and could come in handy some day,



Femember, Messerschmatt engines are 30 to 40 years old. This makes it very
diffscult 10 determine the approximate mileage on an engine or how well it has been
masntained. You can expect to find many things that need to be changed or faed.

The engine you are working on has probably been reassembled by someome
previcasly. It may have had changes made (o it or it may not have been resssembled
properly. It is often wise to question everything you see and then decide for yourself
what is the correct thing 1o do,

This manual is not written as a formal step by step procedure
buat it is mare of a discussion of how 10 repair an engine. It is desireable
o explain why certain adjustments are miade and the troubles that can
oocur i the adjustments ane pot made properly. When people know the
reason for deing something, they are maore likely io do it properly. Ewen
though the manus] seems quite long, following the steps as listed wall
enable you 1o do the job easily and comecly.

The procedures given bere are mostly my own, The MOC is not
responsible for the sccuracy or content of this manial,

I weould like to express my appreciation toe Dave Gamner, Mike Dan,
Peter Heughton , Don Aresi and especially Janpe Peterson who have offered
many usefud suggestions.

Ome of the first rules of troubleshooting and repair is “Doa’t make
things worse.™ I you feel that you can't do the job properly, take it o a
smiall engine repalr shop and let them do it for you,

The st important thing i3 00 work slowly snd espefully. 1 i no fun
assembling an engine and installing it in the car only to realize that you forgod
something ard have to do it all over again. If you don't beliewe this, ask some
of the members who have overhaubed engines.

Thee numbers in parentheses /=147 are the Plate numbers ard the numbers
of the parts that are shown in the pamphlet ¥ List of spares - Sachs 2007
which can be purchased from Parnsman.



I some of the procedwres there muny b o methods
given fo perjorm a ek One i weleg sosre of the fools
avazilable from Partrmart and the other is withow the
special rools. The best method iz fo use the special fools,
especially the Mywheel holding fool pard no, 0419,

A complete sel of tools for engine work wonld coxr

L4 85 (37100 American)

Somerimes a paragraph will be wriitten fn falics. In thin momuel,
falics are wred fo give additions] infarmarion and explarnations

of why odiusimenis are imporfamt. They are wnwally nof o necessary

The final performance of the engine will be determined by how well the
adjustments are made. The KR-200 shop manual gives many dimenstons for
adjustments that woubd b2 made on & new engine, If you are working on an engine
that has womn pans or wom gears, the adjusiments may be even morne eritical than
specified and should be made 1o the best of your ability.
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SACHS 200

ENGINE OVERHAUL PROCEDURES
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Manuals needed
List of spares - Sachs 100
BOR= 2000 Befamsal
Karotips fusefial, bin nor mecessary)
There are also some tools needed that might not be found in the average workshop,
dpecial tools
Small 3 jaw gear puller,

Large puller for flywheel.
Yemier calipers.

£
(T

Crankcase m:ds

0 {1 W16 socket for (4-1 33,
2dmm (15087 deep socket for (1-19)
Cmmeter,

mRD NS

iy

The fallewing can be purchased from Pamsmert

1. Chach spring compressor,
Parizman po. (414 - KR maenad item 5
120 Cloch holding tools.
Partemna oo, (05 s KE200 manusl ftems 15 & 16
13. Armalure extracion.
Partomnar po. 437 == KR200 mamual ilem 22
14.  Chuaide pin ool
Pameman oo, (430 —— KR200 mamsal e 20
15.  Flywheel holding tool.
Pameman no. (419 - KR200 marzal item 8



The following 198 Het of pans that should be replaced. The numbers ane
for the illustrations in the list of spares.

Elae & part oo, Description
-2 Cylinder head gasket,
1-14 Cylinder base gasket
1=10 Carburetior gnsket
1-12 Exhaust gasket,
1-16 Piston rings.
1-22 Crankshafi oil seal (2 required)
241 Crankcase gasket
3-77 Crankease cover gasket
=106 Chusch plates 4 Beguirecy
4-110 Set of clutch springs (¥ required)
5.173 Pawl spring
B-208 Dynastart brushes £ required)

Part numbers (2-41) and (3-77) are gaskets that prevent oil beaks
and air leaks in the transmission. [ you use gasket (2-41), it may tend 10
get thinner after the engine has warmed up and eoobed down many times.
The T screws that kold the crankease halves together funder the armarure)
could come boate and damage the armatire,

You can cut a lrde of of the old pawl spring (5-173) which will
provide enpugh tension or you can replace the spring.

EEEEEEEE R AR RE R
LR R R R R R A

| 1. REAR BONNET REMOVAL |

It is not necessary 1o remove the rear bonnet but it is much easier to
wark on the engine if the rear bonnet is removed from the car, To do this, vou
should perform the following seps.

1.1, Disconnect the batrery.,

1.2, Discannect the petral hose at the carburettar and drain the petral
frverms tha tank.



1.3. Disconmect the fuel shutoff lever.
I.4. Disconnect the wiring 1o the rear lights a1 the terminal stnp at the

left side of the firewall. Label all wires so they can be properly
recomnechad.

if some of the wires go direcily to the lghts,
in=line conmectors can be installed ro make

1.5. Remove the bonnet kinge pins and remove the boanet.

| 2. DISCONNECTING THE ENGINE |

2.1. Remave the air cleamer.

2.2, Diisconnect the heater pipe and hester control cable,

2.3, Disconnect the clutch cable by pushing the clurch fever (4§ 16 forward
with s large screwdriver and disconnect the end of the cable.,

2.4, Remowe the cluich cable odieting screw (2-45) from where it i3 threaded
into the side of the engine below the cylinder.

2.5, Remowve the cover plote for conract breaker (1-93) (from plaie) and
discornect the wires from the contact breakers, Mark the wines
that go 1o the forwand and reverse conlacts.

It is mar pecessary te do this (Fthe newrral
selecior cable s nor going fo be dizconnected

Jrom the engine ol this ime. (ree paragraph 3.7.3)
2.6, Disconnect the choke cable from the carbarefior, fsorew plgg 124710

2.7, Remowe rim ast (12-68) from the 1op of the cashuretior and remove the
throttle siide (12-63) being careful 10 place it whsere the fef needle (12-54)
can m get bent,

If you kaven't got a lock toh for the ring m,
buy ome or make ome.



2.8, Disconnect the Drynastart wiring and battery ground (eerrk) cable. I the ends of
the wires are mot marked with the proper tags, be sure 1o label all wires so that
they can be properly reconnected.

2.9, Disconneci the sparkplug wire.

2.10. Disconnect the Teleflex cable from the gear chamge lever (51 77), The
lever can be removed from the transmission a1 this tme if you wish,

I 3. DISCONNECTING THE NEUTRAL SELECTOR CABLE |

31.1. Remove the plug from the bottom of the engine and allow some of the oil
1o dradn,

1.2 Replace the plug.
33, Loosen the six (metric &) screws that hold the crankease side cover (3-781,

These screws are of three differeni
lengrhs ard mat be reploced in the
proper locaiieng,

3.4, Remove the gear chamge lever (5079 1f it was Bot removed under
paragraph 2.10.

3.5 Gently pry the crankease sidecover (3-76) away from the crankease half
2-407 a few millimeters and allow more of the oil 10 drain and then
retighten the bolts enough to prevent mare oil from leaking.

1.6, Loosen the locknut on adfeting screw (-1 77 on the nectral select cable
and turm the screw in as far in as possible. This will give provide
miare “slack” in the cable and make it eaxsier to disconnect.

1.7. Separate the sidecover from the crankcase until there s encugh space
to get 3 the end of the meurral sefecror axsembly (51700, Slide 1he
spring on the sclector assembly toward the rear of the engioe while
disengaging the coble amd soliertag (51 7L



There are three ways to do this,

LEH

Diisconnect the meutral shifi cable in the cockpit and pull
the cahle back far encuwgh to be able to discanmect it at the
engine. Using this method, it will be necessary to readjust
the neutral shift cable after the engine i% reinstalled.

1f the cable is disconnected at the neutral shifk lever, solder,
brare or melt the end of the cable with a toreh so the steel wires do
net become frayed,

BE SURE THAT YOL DONT PULL THE INNER
CABLE BACK TOO FAR 50 THAT THE FRONT
ENDOF THE CABLE GETS LOST IM THE OUTER
SHEATH.

A pair of "vice-grip" locking pliers can be uzed io grip
i forward end of the cable fo prevent I from genitng
fost im the shearh. Slide the spring on the newral selecior
assembily toward the rear and discommect the cabie.

3.7.2. Force the neutral gciwaror arm (3-1 700 foreard xnd

wedge a large screwdriver behind i to keep it in the
forward position. This will allow encugh slack for the
cable o be disconnected. The froal end of the cable
does not have 1o be disconpecied at the shifi lever in the

cockpit which would change the cable adjustment,

3.7.3 Afber trying the first two methods, you will probably find

as | have, that it is muech easier to disconmect the cable at
the shifting lever and pull the entire cable back to the engine.
Heze it can be coiled up and sitached o the engine. The
newtral selector cable can be disconnected much easier when
the engine 15 on the workbench. Using this method, you can
eliminate steps 3.1, 3.2, 33, 3.5, 3.6, and 1.7 and perform
them later when the engine is on the workbench,



This i a case where there are three methods of
doing somerhing and you showld wse whichever
one you prefer. [T iy extremely difficwlt fo gerl ai
the and of the cable while the eagine is in the car.
The air deflector hood, primary chain and the
clutch barket are all in the way. [ you iry all three
maerhods, T lmow you will prefer the third wery, &t i
also eqster io drain the oil when the engine is on
a woarkbémch and is not ar messy ax doing o with
the engine in the car,

| 4. REMOVING THE ENGINE |

4.1. Remove the screw from the top engine moust.

4.2, Remove the nut from the front engine moant but let the front mounting
bracket remain on the shad.

4.3, Before removing the center engine mount, place a block of wood or
something under the engine o that if it should fall to the groand,
it would ot crack the crankose,

4.4, Leave the center engine mount attached w the engine. Remove the
two screws that attach the engine mount 1o the frame. The engine
should now be hanging by the center engine mount. Be careful
that it does not slip off the frame,

4.5, Grasp the engine by the exhaust pipe and the wilpipe and move it 1o
the lefi so thal the center engine mount slips off the fork on the
frame. The tocthed sboeve fdogbome) and the rubber cover will fall
aff.

Siered the precyure spring and plug that are
in the toorhed sleeve,

Youcan now shide the front brackel off ihe front motor mouant and
et the engine gently on the ground,

BE VERY CAREFUL DURING THIS OPERATION THAT
YOU DO MOT BEND THE TELEFLEX CABLE.



| 5. ENGINE DISASSEMBLY |

5.1. Remove the silencer and exhaust pipe, saving the exhas gasket (1-12).
Dy rost hid thoe exhousr mur (1-13) with & hamsmer and serewdriver. i is
enacde of brass and {8 easily cracked or damaged. Use a ploce of sluminium
ar brass stock about Smm x Jem in eross section and alternately hit opposite
sldes of the exhaust nut.

The engine can now be placed on & workbench for further disassembly,
5.2, Hemove the carburettor.,
5.3, Remove the air deflecror hood (T0-373)

There should be a mur (-7 and washer on the stud under the hood.
This is to prevent bending or cracking the hood when the cutside nut
is tightened during reassembly.

During reassembly, the hood is first bolted on and then by

reaching up inside, the inner nui and washer can be wound
outward, finger tight against the hood and then the outer nut

can be lightened.

A permanert method world be fo Tfam™ feo muts together

54, Remove the top cover ffor flan kousimg (10-3700

5.5, Remove the fim cover with screen (103620 and the far 710361},
5.6, Bemove the cylinder head (1-3)

5.7, Remove the fom houring assembly (10-350).

If the fywheel locking tool (part no. 0419 lisied in special
roolsi iv available and is godng to be wsed, feave this assembly

58 Remove the spark plug.

5.9, Femowve the four nuts {metrc By 2-44) and the lockwashers at the
botom of the eylinder. Remove the cylinder and the evlinder base gasket

5.10. Remove the front engine mounting bracket and the center engine
mounting bracket.



l 6. DYNASTART ROTOR REMOVAL |

6.1, Use the special ool no. 0419 from Partsmart, lock the fywheel and
remove aut (1-33) (right hand thread) and sprimgpwasher (1-32)
from the crankshaft,

If you do not have the special tool, make one. Al you need

is & st bar with two holes drilled for Gmm bolts. Bolt the
bar 1o the fhwheel &3 shown in Figure | Make sure that

the bolis are no longer than the thickness of the bar plas
1imen. This & 11 full threads. If the bolts go isto the
armature more than 1Imn,thq,-wijldlmgurlnmnding!
of the rotor

fmm bolt holes

4

Figure 1. Fhywhel kocking 1ool

6.2, Keeping the fywheel locked with tool 0419, thread the fhraheel extractor tool 0437
mto the flywhesl, Screw m the center balt of the extractor to pall the Dywhes] off

6.2.1. 'you do not have a hwheel extracior, one can be made from a bar
of steel or angle iron. The steel should be of least 1/2° thick (7 .3mm)
50 thit it will not bend. Drill holes in the steel for M6 bolts that will
attach the puller to the rotes. These bolts should be long enough so
that they thread far enough inio the armature and will not sinp the
threads in the armature when pulling. Remember thal the balis do
mod go more than |lmm imto Che armalure



Eigure 2. Armature puller

[l a clearance hole for the center puller balt.
Figure 2, shows the steel bar, the two M6 bobis and
ihe center balt which is threaded imo the crovwsfoot of
ihe palier. Remember, the ten %16 bolts should not be
threaded into the armature mone than ] threads. Tumimg
im the center bolt will pall the armatuere off.

It abould ke o b of force e get the armature off,
LF it sz’ want (o coamse 0T when using the commercind puller,
“hi1” the end of the center balt with a hammer and then put
mie pressure on the center balt. Kecp repeating this until the
arnabure copmes off

Remember when using a paller, hammenng on the
cenfer bolt may drive the shall agaimst the rollers on the other
end of the shall. This could damage the “race®. Tiry mot o kil
the puller harder than necessary, Pulling on the shafi while
hammiering will help protect the race



o

If the armature comes off easily, check the tapss on the
crankshafl snd the taper inthe armature for dirt, buses or scoring
The armature should fit very tightly to the crankshaft so that i is
hard to remonve.

6.1, Remove the woodrmf ey (7200 and store it with the srmature

If yeu forged to remowe the wonelrnfl key,
it will camcge the cranksta rubber seali
when the crovikeasy walves are soparated,

inodrufY keys ane mod made I “lock™ the
armniure i the sharft. The armature @5
prevented from slipping on the crankshaft

By hving o smocnh, well-moohined aper,
poseed sl fo el cowiaci and o dgl p
If the pur comes loose, e armatwee will break
e woadrw ) ke will shear aff Now the
crakaha will become haally sconed and you
it harve a real problem,

Tl samme ix trare of the tapered manshaft amd
ary atlwer iapered dhaft,



6.4, Check the tapered shafl and armature 1aper for sooring, burrs and
smoothness, Check the fit of the woodmafT key in the slot on the
cronkshaft, Sometimes hackfiring of the engine can widen this slot,
See Figare 4. In the case of o damaged crankshaft, any machine
shop can “mill” another slot on the other side of the crankshafi.

6.5, During reassembly, clean all the oil from the tapered shafis and
mating paris. A thin film of oil will prevent a good metal 1o metal
coetmet mnd the pans will skip,

6.6, Loasen the two wires ol the conact breakers if you hove not alresdy
done so.

6,7. Remove the dynastart stsor windings (four metric screws) and store
it where the carbon brushes can not get broken

6.8 With the crankshaft out of the engine, clamp the crankshaft in o vice between
wooden or copper blocks. Put very fine valve grinding paste on the shafl
and “lap” the fywheel omto the tapered shaft. Clean evervihing very
tharoughly afterwands.

11



| 7. DRIVING SPROCKET REMOVAL |

2

DO NOT REMOVE THE CHAIN FROM THE CLUTCH SIDE AND
DOMOT REMOVE THE CLUTCH PLATES AT THIS TIME

7.1, Shift the transmission ino |5t gear.

Thes 15 best done by moving the shifting lever forward while turming the
goars by hamd.

7.2, Remove the rust (4-147) and spring rerafner (4-155) from the mainshafi
{beft hand thread). Cluich plaie pressure will not allow the outpat shafi
tor burm a1 thas Eme because the crankshaft is prevented from moving by
the flywheel locking ool 1f the mit does pot loosen readily, (beft hand
thread), slight npping co the wrench {spanner) will jar it loose.

Awm alternale method con be wed i you Jl.n'q-.lprr elpadch
plmtes that yoaw hive ne e for. Take one meral ond one cork
e and weld ar boll them together. This will fock the clutch
Basket (4-105) to the clurch kb ¢4-134) withow relying on
clurch plate pressure

Ariiher method i5 fo grip the oupur sprocket with good qualin:
Tocking plters (mole gripl or clamp the sprocker in a vice o
prevert i frows fwering fure soff metal in the viee (ows),

T3 E.-l‘_l'lmlrtlht':hp" that the rubber sleeve was aflached 10 if possible. Thas is very
diffieul with the sprocketl 561l on the shafl. Try not 1o bend the cup too much
when remowing it When the cup i removed, you can cut away parl of the inssde
between two of the mounting holes so that i will slip over the sprocket weeth
duripg installation and removal, IF vou can, iry io remove the sprocket befone
you remove the cup,



7.4. Remove the driving sprocker (4-746), Here you will need the small
3 jaow pualber (3 inchi.

The sprocker showuld be very hard to ger offf

Keep pusiing pressure on the puller bolt and
Frirttng i vith & hummer o jar it loare waril i
comes offl (o wery eaxy with the hammer &0

e Beavings aof the back of the meinchaf are rot
damaged Fepealed rapid tpping with the hamewer
will cose emough vibranion to loosen the sprockd
I phe puller iv left on with predsure for a peried of
time, fa few hours), & will wwvally pop off by fself
Ax a hesr resord, Hhe speocket can be heated with o
tarch while the puller is applying pressure b this
shawld not be necezsary.

| 8. REMOVING CLUTCH PLATES l

There are 2 ways 1o do this.

Using the first methosd, it is not necessary to remove the cluch adfusting
serew (4= 113 which would dastarb the clisich adjastmeni.

A wooden cradle should be made 50 that the engine can be positioned on
itz side for ease of working. See Figuare 5. Two blocks of wood wall da

almosi a5 well.

1
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B.1. First method
B.1.1. Mage the engine on its kefl side. on the cradle, under o drill peess.
£.1.2. Place a large socket or cylinder over the spring plate for clurch ¢4- 109
and, Ln.i'niﬂl.-d.lill ptmﬂm-ihnrp'rm depress the clwich springs
=1 10,

£.1.3, Remove the cluach plate retainang clips lockime plate for clurch f4-11 2}
and release the pressure on the cluich springs.

B.1.4, Save all pants, % springs, X spring cups (40 1 1) and 2 locking plares
fd=140

8.1.5. Remove the clutch plates,
8.1.4. Remove the three cluich push rods, thnast pins (3-8 21) and relfer (4-122).
B2 Second method

Anather way 1o remove the cluich plases 15 10 e a clamping
dewvice that can be purchased from Parsman (pan no, 0414)

Tmmnﬂzmmdmphqd:ﬂﬂfmnpimnf.ﬁui

aboal femm sqesne and a1 beast Smm thick. This s shown in
Figure &, Drill & cleasance hole for a Gmm bodt.

tmm bokt

—




£.2.1. Remove the clieh adiusiing screw (4-113),

£.2.2. Put a nut on the bolt, pass the bolt through the plate and thread it
into the clurch pressure plate (4-108).

£.2.3, Hold the Bol 5o it can't tam and serew dowvn Lhe mul. This will
compress the springs.

#.2.4, Compleie the steps sarting a1 8.1.3.

B.2.5 Remove the clamping device.
D mot aifow the clamping device Io keep the cliich
sprirgs depresyed for a long period of time while
working o the engine, This will ke the fension our
o the springs.

£.2.6. Measure the lemgth of the springs.

If they are lexs than 2w fong,
they sheind be replaced

| 9. REMOVING THE CLUTCH BODY |

9.1. Loosen the mut (4= 36) on the layshafi (4-124). (right hand thread).

Lise the special clutch holding rools from Partsman part no, 405 1w keep the
cliwict body (4-134) from turming.

Anather way 1o do this i bo shaft inte 132 peas. Clamp the driving sprocket

in & vice, Be sure 1o we sofl metal in the vice jows (brass or aluminium) (o
prevent damage o the sprocket teeth. These teeth mesh with the toothed
sleeve and ane nol as eritical a8 gear tocth but they should not be unnecessanly
damaged. Now loosen the nut while holding the crankease 1o prevent it lroem
pwisting. | Instead of a vice, you can use mole grip pliers 1f vou bavie them, )

Llsefied elich haolding fools can be made from old clutck plares.
Weld or bolt o handle to o cork (inner plate 4-008) to make o ool
thar will “lock™ the clurch body (4-134) when remaving mur (41360

I wow Rave a spare meral outer plate {4=0070. you can make o i do
fock the clurch hasket (4= /035
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8.3, Before removing the chutch body, chock the ball bearing sleeve arsembly (4-131)
Wiash out any dirt with petrol and cheek tha the bearing spins smoothly with very
linbe friction. Check For wohble of the cluch body, I the top of the cluch basket
can be moved more than 3mm from side te side., the beaning showld be replaced
Minke sure the apf ¢4-1 231 is tight when doing this so you keow the wobble is
due te o bad bearing and not due o a leose nut

9.3, Examane ihe chitch basket, fofwich body (4= 1033 for wear al the points wherne the
miclal lugs on the clutch plages lock imo the basket. If deep notches are wom
into the basket, they should be welded and filed smomh. Frgure 7 shows a cluch
buikoet that has boen repalned

P?nl!- of wear

8.4, Check the chain tension. The chain should not be tight bu should be able o be
deflected ro more than Smm in either direction from a stretched position

9.5, Remove the serrated clunch hish fclmich body 4=1.34) by genily prying up with
e SCrowdrivers.

O NOXT ahaage the Bortost off the cluich Bbasker with the screwalriver
I rhe clich fub will nod come off eanily, & can be removed loter wilien the
fraxmmissfan case (v separated

A irer by drarsmiovion halves arg 1-"!m.r.-1r..-.a'_ the svaaf {4-J 280 camr By pardtanlly
threaeded onio the laysburl® (-1 24) and carefully ra]':llrm-.l' with a hrmmer. Toap
ot omiainh e Toosen the clurcl fib, Deiviee & foo far will drive the ofivch
brrker bl Begrimg (-1 210 bt the geor case. Thix is ne probflem becoause i
cor easily Be redmseriead
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If rew wavhers, bearings, or olf seals are fo be fastalled or gear oligament
oy fo b correched, mew wasfers feivimesl will hove fo Be made and these readfings
will sl be valid They will however, pive some indicarion of aprraximanely how
miach rhe iRickress of e spacers will have fo e chamged

4

[Kal Indicatos

Vernser caliper
Hecommensded endplay Acisl mensuament
Maznshal (rear) 10k 20k (R "= CHIR ™
Layshall {center) 05, 1 0 002" CHM ™)
Crankshafi { front) 10 2benen (004" - (M)

This “shafl endplay™ i devermined by the spacers ploced
o e ends af the shafis

It is exsremely importemn fo beep track of where the spacers
were locared fm the drgsvariasion so tha ey cor be irsialled
i the proper locarions divring reassembly




If they get “mixed up®, you will have o reassemble the transmisséon
many times while trying different combinations of spacers (with the proper
pactet innlied) 1o get 1he desired endplay

| 11. SPLITTING THE CRANKCASE |

11.1. Remove ihe seven MG screws [fom around the crankshafl and the MG
from the nest of the ransmission case

112, Canelully separate 1he crankease halves and albow the remaising oil o drain

Mfeke sure the woodralf ey is removed from the

11.3. Set the crankcase fov s croolie) on a clean surface %o thal no parts
frally Faller bearingsl can pet lost

114, Hold the mamshafl and gently it the 1op hall of the trasseission case
while sliding the mainshalt out of the sliabmy gear (-1 380 amd sliding
the magmein side of the cramkease (3-42) off of the crankshafi

115 Remowe the mainshaft from the transmission case being careful not to
tose the fifteen roffers (2-t04) and check for any shimes (2-60).

116 Check 10 soe what spacers are at the bottom ends of the mainshafi and the
layshafi. Mark these spacers and siore them uniil reassembly

117 Collect the roller bearings From the layshadl (13 sonal) and store them

11.8. Measure the thickmess of the crankcase gasket (2-41 ) Iv will have to be
replaced with a gaskes of the same thickness il ihe sume end spacers
are going 1o be wsed, This ks necessary 10 maintain the proper endplay
of ihe shatts

i1 is possibe fo reassemble the engine withow! wxing gaskeix and

e coly joirating compouvnd T well work 0 the mationg parts ane
absolutely Tar, The crankease halves and egpectally the cylmder head
ard cylimder miust mof be weorped. Yo caw pind some growding pasie
an @ ek plece of Mt phass and “lap” the surfiees winl they are
smponalft and ever, ol ke a oplimder Feadl gaeske will sncrease

the compression relio givimg sliphily more power bl pocdbly more
erninbile (F st clowie proypeerly | prefer i gosckets and gouers of i
size suppled by Partseaaer, § o [ oan abeays ger them,

i



12. GEAR ALIGNMENT AND SHIFTING.

0

Before dvamararling the enginge ony further
it fiew thimes shoeld b checked suckh oo
shiftig and gear alignmemn

CHECE THE SHIFTING

Place the gear chamge Lever (52179 on the gear
change shaft and try v shift through all four gears
16 15 casier g0 shift if the gears are rotwied by hand
while dnin.u_qhis =0 they can align themselves with
the lugs on the kyyshatt,

12,1 Selecior fork movement

While shifiing. see if the pawl] on the srutral selecror wasemblly (5-170)
engages fully in the detents on the sefeome jlork axsembly 13- 166). Soe figure 9.
Figure 9 shows the selecior fink assembly moving far enough for the pawl 1o
drop inte seoond gear when downahifting. When doweshifting fron 3rd to 2nd
gear, bold the gear change lever hard against the siop and look ot the selecior
fork pssembly and the pawl. They should look somethang hikee Bgure %, You can
see that the pawl is well into the second pear notch of the selector fork assembly.
When the gear change bever is released, the spring on the powl will cause the
selector fork assembly 1o move the rest of the way inlo second gear,




Figure 10 shivws the sebecior foek assemblly when shifting upward from
191 to 2nd gear. The pawl is just abowt the same distance into the notch

Here you are looking for positive sction when changing from
one gear b the next while shifting bath upwards and dawnwards.

Cheeck the posithon of the paw] when shifting upwasd into the
3rd gear notch and again shifting dewnwand o the potch from 4th gear,
ﬂ:rl:':r shoudd bothk appear io be the same.

If the selectar fork assembly ¢ 3-164) doesnt appear Lo move far
enough for the pawl 10 be well into the potch, you cam got a little more
travel by filing motchs in the carrier plate assembly (5180} where the pin
on the end of the geor churage shaaft (3-1500 ) hits the stop. See Figure 1

12 .2, Rachel pawl acteon

The nexi thing 10 check s the action of the peed (5-152) on the rarcher
Frver aesembly (3. /50 While operating ihe pear change lever, make the pawl
mave over one tooth on the rtchet. Holding the gear change lever hand against
ilse stoq, there should be a slight cleamnce between the paw] and 1he next wath
on the reichet. Sec figune 11



Tooth clearance

File mads:hew

ks Figure 11. Ratchet action.,

It is casier o see this clearnnee if the right hand senew (3-157 ) s nemsoved
wllevwving the sop Eever (5-1 33) and the sop bracker (5134 10 be taken off. The
other twn screws will keep the camer plate in posilson.

FFigore 11 has the oo lever (520550 and the step brocked §5- 1540 remdved
so it cnn mone casily be ohserved. Shift in the opposite directsn, moving the pawl
over ane looth and the clearance im the other direction should be the same. The
service manaal says there shoubd be Imm o 3mm clesrance. Il is the same
i bath directions, the carmier plase (3- 1600 is properly pogitioned. You may not get
any elearnpce when youw iry this but o doesn't matier 2 bong as i 15 ihe e in
bhoih darectinms.

11 nhe clearamees are differena. the 3 screws bolding the carrer plate 5-1060)
shisill e loosened and the plate moved (ronaed or seiftedh o pet equal clearances,



What you are looking for here is o positive micheting acthion when
shifting wpwards and shifiing downwards I{ you wish to, you can drll the
three holes in the corrier plate s lifile barger but don't overdo 1t

125 Adter you get the proper clearances, il 15 wise o take a prick pumnch foemler pumnch)

and mark the carmer plate and the ransmission housing al each of the three
screws, Mow, every time the carrier plate is removed, it can be exacaly

I 13. SELECTOR FORK ADJUSTMENT |

13,1, If the cammier plate reguined some adjustment. go back and check the sebector fork
mavement in paragraph 12.1 and ibe michet pow] action pera. 12.2

13,2, If there is any problom with the pawl on the acutral sefectar (5-1 70 dropping into
the debents on the selecior fork assemidy (5-166) when shifting in boih directions,
the newtral selecior nssembly should be repositioned. This is accomplished by
adding or removing eccentric skimy (-4 714 This will move the pawl back or forth
to align wilh the detents on the selector fork assembly. I eccentric shims are
chamged, rechock the selector fork operation in paragraph 12.1.

13.3, Check the tension on the rension sprbeg for pomid ¢3-171) to makie sume 1f 15 Slrong
encugh o keep the pawl from jumpisg oul of the detent, A weak spring can
cause jumping oul of gear prohiema. [t would be wise s replace the spring
juast to b o ihe sale side or af least shoren it to provide more tension,

| 14. ZND AND 3RD GEAR ALIGNMENT |

4.1, Check the alignment of the [amer lugs on sl gewes (-1 28 & 4127 with the
lugs om thee fipeahat r4- 1240,

The aistisnce bedwien the fups o8 the leyvakal i

J M 1, 151 and the ontaide faces of the gears
are 28 Swenr 1 P 387 apare. This leaves  S5mm ¢ 0227
clearance on each side of the sliding gear when i is
exacily cemiered beiveen e fugs

23



With the transmassion shified imo neotral (Benveen 2l aod' Sed peard, 18 shoold
just be possible to slide a 55mm feeler gauge betwioen the face of the sliding pear and
the lug. See figure 12, This figure shows the shafts and the gears out of the transmission

and shows where o place the feeler gange.

With the gears im (e transmissyon, taking cut the odl draim plug will enshie you
1o see thee positeen of the pears

ooy when the feass are shifted 10 2nd and 3rd gear, the sliding gear will
maove the same amount in each direction and the inmer lags on the sliding gears
will be aligned with the lugs on the kayshaft. This will provide maximum bearing
surface with ibe lugs on the layshaft and will alsa reduce the chance of slipping

owl of gear.

The measurements wiih the fecler gauge should be made with the gears
in the ransmiision and the layvshaft pushed in zgains) the laysbal) theust Beanng
(=130},

If the clearnnce is more than or bess than . 35mm. the layshaft will have
1o be shifted by changing the thickness of ibe thoast washer for layshafl (4-13400.



14,2 Tocheck

2nd and Jrd gear alignament, the layshaft must be installed WITH ihe

tlorrent wazher (-5 800, Also imstall the modailaafr (- 13T farge lovae gear (4-1 300,
arry spacers under the large loose gear, bk 4= 1900, widimg gear (4-135) and the

veleclar

trifge ¢ 5= 670

The lpaxe gears on the lavshafl are held togerher loarely
by the selpcror beidgpe mad tend to “fop aronnd ™. Thix
ki IF fard fo gef o accwrale measurement. Turm the
mraris bt with the framamiesion in the mermad position
fakafts horisomull, This will allow the sifcding pears on the
lenysivaft o veek thelr cemtered postifton. Noae the 5 Smm
Seeler goupe should be able fo be (nserfed withow moving
the sliding pear. Make siore that the Lmyshafl is moved all
e vy dr angirirar the thran washer when dodmg this

| 15, GUIDE PLUG |

The dimension “B" is slightly less
than the mainshafl diameter.

The “A" dimension should be long
enough to pass through the moller
bearings. through any spacers and
half way into the large loose gear.

e
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16. MAKING SHIMS

Skimes may el be called waxhers or spacers. They are wsed 1o obtnin
the praper "emd-play ™ af the shafts in the engine, These shims are for e
crirkihaf® (7-200 and the crankchaf? sprocked (1-24), The shima (1-20)
are hsed fo obiata the proper crantshaft endplay. Shims (1-24) are wsed
fo ailign the savall sprocker om the cramkshalf (=26} with the sprocke? an
the cluarch oy (4-705),

Other shims are the layshafl thrust washer {4-130) and of the fop of the
Veryahutf§ (d-128), the mainshaft (4- 145}, (4-142a) and (4-144). There should
also be a spocer under the Larpe loose gear (=1 79 iv prevenr the gear
fram rubbing on the crankoese,

Sowic o the shimis can be purchased from Partsmant ne, [ S04 bl in
purAy canes, they are aol the reguired thickness and st be hand made.
A surface grinder wourld malke the job easter b unfortmaliely very few
of 1y Furve gocesy do nch o machine.

These spacers should be mode from mild seel Tal washees. Drill and file
fhe irside diomeler to (U the shafl. File down fo the proper cutside
diaremeter and then file fo the approximoie tickeess, (slighly thicker).

The final thickness i obiained by placing sandpaper or emery paper

ar a flor surfiace and rub the spacer umtil the proper thickness is phiaimed
Senpaper can be “plved” b0 nvo pleces of Tal glass and the spocer rubbed
between them Dowble stieky rape e be woeed fo arick the samdpaper to the
pimes. U o Wicrometer fo check for “Ilgh spots ™ and beep sanding
wrntil it is the same thickness alf arownd. These spacers At loosely benveen
the gears and the shafli-end roller bearings and do not lurve fo be perfect
There should be no wear oor these spocers during mse

The shims necessary for positioning the shafts are shown in figure 14,
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Fieume 14 Tianarataion b dn

o Layshafl Thros Washer [4-130),

This washer should ride on the imper mece of balf braring wlecve
acsembdy /44 11 and fs cuisade diameter should be the same size as the
immier race of the bearing. The thickness should be ground ifileds 1o o size
thas will positicn the layshafl to obain the clearance of  55mm described
under “Ind & 5rd gear alignment paragraph 14,0,

@ Large Fixed Gear Spacer

Make a spacer for under the large loose gear that is thick encugh so thai
thee teeth on the larpe loose gear do nof rob on the layshaft thrust washer, I it is
made oo thick, it may move the mainshafl out 1o much which later could couse
the 4th gear o the malashafl w bind when the crankease halves are firmly bodted
together. Make it only thick enough 5o that the large loose gear just “clears™ the
layshafl thrus washer.
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This spacer (shisy, along with shims (4-128) and ¢4- f445 will ride
on the mollers. The outside dimmeter of these shims should be o little less
than (shafi diameter + Emm). 111 is shightly less, it will not completely
cover the mllers and transmassion oil can more easily get into the rollers
and wash oail amy dirt thal may sccumulate,

Check Ihl:.l].'lpm'u:nlnfh targe | gear (1w geor) with the
hielical pear that s part of the layshafl. Fignes 16 and 17 show the type
of uneven wear thal can cotur on pears that are not properly aligned.

o Fixed pear shin
The shim (4128} sets on top of the fleed gear (£ 1235, This shim shoald have
an inside diameler 1o fit the bayshafl and an ouiside diameter that s Bmm
greater, When the crankcase is being reassembled, the rollers will be
placed on top of this shim and if i1 i woe narmow, the rollers will fall off.

This shim should have a thickness 1o provide a shaft endplay of
A¥imm o . I0mm. This is with the layshall thrust washer and the proper
thickness gasket installed. Gaskets supplied by Paftsmart are
2mm ¢, 8057 thick,

Srims thart are ploced an the rellers can have holes
alritfedd i thear o allow ol fo pace through Iike the
earigpirr! shims, These would be thr shim museked B
C and Fin figure 4. The I should be drifled lorge
enough lo it over the showlder o the Jayshafl. I the
lervshall i pressed oo far oato the layshall, the
ahonclder con canse inferference.

Layshaft ~
Shoulder
o (ZLZIZTTITITE
@ Mainshaft thrust washers.

There are two thrust washers on the mainshalt, One fits inlo
the recess on the large loose gear, tear wasker 4540 ond the other
fils in the recess on the small boose T, e washer (4= 43a) The
plirpose of these washers 12 bo keep the gears from rubbing directly
ot 1he ends ol the splnes of the mainshafl.




o Additions] vaninshall washcr

An additional washsy coubd be used with (4-142a) 10 provide
better 4ih gear alignment.

With all the gesrs, sefecior Bridpe (5-167), and washess installed,
shift imo $th gear, The sliding pear (41581 will bock inio the sl Eooe
gear (=142 and raise o to the bevel of faed pear (4-125), These two goars
should be in alignment. Figure 2% shows a case where the small loose gear
is bower than ihe Axed pear.

CALTION:

If this additional washer is made too thick, it could cause binding
when the crankesse halves are tightly bolted together (wink the praper
crumbrand paskel tastalivd) and the madashafl will not turn freely. If could
also cause the sldimg pear (4-1 387 10 rub on the fived pear (4-725) so check
o s if there is enpagh clearance.

[T there is some rubbing, use a thinner “ndditional washer™ or no washer
ad ol and lower the fived pear (4125 by pressing it farther onto the bayshafl
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o Mainshaft output shiess (4-144),
Thas is the last shim required and it should have an owtside
dismeter of (mainshaft diameter + Bmm). This would just cover the
Amm rollers around 1be mainshaft, 1T it is 2 stightly smalles diameter,
transmassion o1l can more ensily get o the rollers providing better
lubrication and fleshing owt any grit or foreign matter.

The thickness of this shim will determine mainshaft
endplay which should be . L rm 1o 2mm.

I ibe shaft has a "shoalder”,
mike sure the hole in ke

spacer is large encugh o it T
over the shoulder so thal the

spacer is touching the gear,

’ 17. CONNECTING ROD AND PISTON |

Beow that the engine is dismanmtbed, it would be wise 1o have someone
check the cylinder, conmecting rod, pision and crankshaft. Changing a conmecting
rod 15 beyond the scope of this manuss] and should be performed by a good
Motorcyehe or small engine pepair shop.

The things to kave the shop look for are,
I. Sgored piston or cylinder walls.
2, Cylmder “om of roumd™.
3. Excessive play in small end bash (1-30)
4. Big end bush,
£, Wom crankshafi bearings and seals.

Steel conmecting rods from a Bawasaki 250 moto-cross
engine can be machined to fi1 if you can’t get a Sachs pant.
When changing the conmecting rod, the crankshaft must be
split ardl resssembled 5o that the both ends ofl the crankshaft
are in-ling with each other. This is done with two dial indscators
to check the nmout of 1he shafts and is beyond the capabilities
of the avernge workshop,



| 18. GEAR INSPECTION |

Figure 16 shows wear on the teeth of the Lorge loose gear (4-1 19
The wear is nod across the full face of the tooth because the gears were
offset due to improper dhims.

Running with a gear such as this can result in the type of catastrophic failue
shown in figures 17

Figuare 17 shows the results of gears that are pot properly aligned
In this case, both gears were damaged beyvond repair.

3]
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Figure |8 shows a worn smul stimg geoe (4. 127) compared 1o
anew gear. Motiee the wear and rounded comets on the locking lugs
inikic cender of the gear, The new gear bas lags with nkee squared sdges
e maain couse of this is grinding the gears while shifting. This is caused
by shifting at voo bigh an ciagine speed or improper clusch adjestment
felach nod foalli slieempegping), Womn hugs will also cause jumping oui of
2nd amnd Jrd gesr

Figure 19 ghows a small shiding gear with the inside lugs wom to the
point where the gear 1s unusable. 18 would be mmpossible b Keep this gear
from jusmping out of gear wnder load




The gear shown in ﬁ“ur: 2 has worn lugs on the inside and 1he tethi
fire wiorn. This pear should be replsced if posuible. Sipoe the teeth on this gear
are worn, ihe teeth of the sliding gear on the mainshaft probably are just = bad
arsd that gear shoald also be replaced.

Teeth woarm
i this side

Cezar teeth have a shape (curve) which allows the 1e0th of oae gear
b “redl™ o the tooih of the mating gear, There is po sliding action
Oince the teeth are woen as in Figene 20, thene will be a sliding action
and the tecth will wear much moe apidly

The Bayshali in fgure 21 shows wear om the teeth of the First gear, You wall have 1o
lawee weath this wnbess vou can find o betser “used” layshaft 1o replace il

13
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Figure 22 shows a msinshafl shdmg gear with hodes that are worn on one side
The wear is getting bad encugh to cause the shding gear 1o skp off of the bugs on the
Large loose gear. Thes wiear is caused by jumping out of first gear, dowmskifing at oo
high an engine speed or shifting befpre the church is flly disengaged. Improper cluich
adjusimend will also cause ihis

The nside of the driving sprocket in figure 23 bas become “scored” bocause it
slipped on the masnghafl and It should be sanded smooth to eliminate any burrs
or high spiis




If & tapered shafl is scored, it shoukd be repaired before reassembly
Figure 24 shows how 1o do thas. Do not try io file the tapered shafl or the
sprocket becawse you eould change the taper. Place o smell piece of emery
paper on the tapered shaft and shide the sprocket onio the paper as shown
in figare 24, Turming the sprocket back and Forth should remove amy burrs
without appreciably changing the taper Afier remsovang all the hegh spods,
fine valve grinding compound can be placed on the parts and they can be
lapped togeiber. The inside of the sprocket of the tapered shafl cannot be
“reground” i & macking shop because the sprocket would slide too far onto
the shafl amd be touching the crankcase

Fignere 24, Sunding the driving sprockel.

19, INSPECTION AND CLEANING

‘When the engine is completely disassembled, all parts should be
inspected and cleaned. Any worn or damaged panis should be replaced
if new parts are available

191 The top end bottom of the cylinder should be cheaned of all dir and pseces
of old gasket Check for Amnness ol the mating surfaces using a straightedge

192, Clean the carburettor maounting surface

193 Clean the carbon from e exhags port esng a scraper and wire brush
Clean the exhaust msi threads
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194, Clean the carbon from the eylinder bead and spask plag threads,

1%.5. The piston rings are going to be replaced so remove the obd rings and chean ow
the grooves in the piston. A broken piston ring can be used to scrape out the
grooves in ihe piston,

19.6. Run an Bmm tap i the headbal boles 10 clean out 1he dirt. Make sure that you
do not remove any metal, jus the dirt,

19.7. Clean the erankshafl bearings {1-21 ) by washing out with petrol. 17 bearings are
going to be replaced, use MI205 or NI2Z0SECY besrings.

19.8. Replace the oil seals for crankshaft (1-22), New rubber can be installed in the
old seals if you wish 10 do =0 and the old seals are not rusted,

19.9, Chean the crankeass halves of all dir and metal filings.
19.10 Clean the edges of the crankcase and check for warpage using a straightedge.
19.11 Clean the ball bearing sleeve assembly (4-131) by washing out with petral.

19,12 Insert the layshaft into the bronze beasing bush (4-131a) and check for excessive play,

| 0. REPLACING 2IND AND 3RD GEAR |

.!.I"le:ﬁn'immm:ml.h mndnrh,ﬁ'ﬂud'&u_]m’h:ﬂﬂ' need fo be replaced
rhe fimed gear (-1 25 must be rentoved This gear iv “pressed ' anto the layshafl
amd i5 very difficull o remove. Am arbor press should be aoed fo push the layvihaft
aut of the year. Refore removing the pear, measure the distance from the foce of
rhe gear fo the end of the Iayohaf. [ the pear con be preased back omm the lapyahafl
il iz same dizrarce, the same spacers (ohisa) et were sred o ot shaflf
endplay can be reuted

New sliding gears (3-1 280 (4-1 27 avrad (4-1 38} cam be purehased from
Partievari. Do aod replace omly one of the gears becawie there will be new gear
rawih meshing with warn gear feeth which will couse excessive wear in a shaet
pertod o Hme



I replaced the Znd and 3rd sliding gear with new gears. The rew gears
weilid siof alfele over the lugs on the lavshaft and were Binding quite badly, There
it 5 lugs om the layshalt thar Iock inte the stiding grar The stiding gear shoield
e araratidy pver the fugs when the penr it ronared Hermupi il five peasifiong

It mury be mecessary ta grind orF rourd the tharp edges of the new gear
wiith i xtone urdil doey slide pasily over the layshuy® lugs. The lgs on the laysihaft
rabably shew some weor bind meed nor e louched, Both sliding geoars shoukd
e sarkly on M dovehalT as el I thiv iv nof dome property, 0wl Be diffieadr
av even impossible o shift pears when the engine is par back in the cor The gears
o el P ddammaped §if they oo mod slide i ponition easily,

201, Alfver measuning the position of the fioed gear (4-125) on ihe Layshaft, remove i esing
am arbor press. A large pear puller can be used bud §f may take o loi of hammering 1o
slowly wark it off of the shalt.

20.2. Fil the new gears 1o the layshaft making swre that ihey smoohly engage the lugs on
the layshaft

20.3. Gerind the hags on the new pears ontil they fit logsly on the layshaft. Figune 25 chows
a pew geas wilh the indide face of the lugs thiat have been grousid away. Try o grand
the same amownl off of cach of the five lugs.

Eigure 25, Modafied sliding gear.

The gear in figure 15 was initially put on the Layshal withow grinding and
appeaned to work smoothly, When the engine was asseebled and pat in
the car, thse transmyission didn’t seem smooth enowgh. Afler dismantlsng the
ergine agaan, i was ooticed that the lnyshaft was scoeed by the slidng gear
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Fagure 7. Pressing gear oo layshall,
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I 21. DYNASTART MAINTENANCE AND REPAIR |

The briciies im the Dyrursrarr will wear during
raraal aperation and leave a “dunt ™ of posdered
graphite in rhe Dynaseart. This graphite fearbon) will
conduct eleciricity and poxsibly cause a shorf circuf
in the Dvmastars, The place where this will maar kely
oogur b5 ir the “heush-halders ™ and the brush springs.
It could alse eccwr ar the armarure segmers amd case
rhe zame problem. Ay short circidn could buen out the
witndings and desiray the Dynasiart, Adjecem armalnre
segreniy are shorfed ol by the brushes durtag norsial
aperation sa this is sof @ probiem. [fthere 5 an excedsive
il of corbon dust i the ormaivre, the armoiure
segmenis could become shorred 1o the frome which wonld

catlitet Mt windings ro bicm g
21.1. Test the insulation resistance of the Dymastiart,

2101, Disconnest the Dynastan wines from the black box,

201.0.2, Mark each wire as it is disconnecied s you will keow bow bo
reconnect them. (BI, B2 KE 4 and [WF).

21,13, Check the resistance from each of the wires 1o ground fearthy,

I the restsance of @ny of the wires to ground is less than 10
Kilohms, the unit showld be cleaned. Sinee the umit (s oul of
the engine, you should chean it as well as you can. @See para
graphk 203 for clegring dirsctionsy, There is no definite poin
where the resistance can be congidened t be foo low, bat 10
Eilohms i as good a place bt stan as any.

21,2, Check the amount of wear on the brushes.

Merw brushes have about 4., Tmm 187 of material above the
connecting wire, When this wears down to sbaw 2mm ¢ 0807,
brushes showld be replaced, Too shon o brush will alse decrease
the pressure of the brushes against the amature segments. Bnshes
worn dowm o where the wire touches the armature segments can
couse seripus domage

Eegardless of how much swear there is on the brashes, it is wise o
replace them with new bnshes



Z1.3. Saabor inspecison

Perform o complete imspection of the sajor windings. Check the
solder conmeciions 10 make sure they are good. Figure 78 shows

e solder connectians an the wide copper straps between the pale
windings on the statar. The small wires have insalation broken

and one of the wires i3 wuching the frame. The only thing preverting
i shor cbroudl i3 the varndsh an the wire. This will soon wear through
with vibratbon and cause a shoni circudl. Repositlon the wined away
from the frame and try to add some insulation.

Missing
insulation

I'he wines om the coil of the pobe piece are exposed in figare 29
I'hese wires should be protecied by painting the red insulating
paim (glypiol) used by motor repair shops. [t would be just as
o b0 cover them with varmish i provide insulation and keep

dirt o

41



[edective
insulation

21 4. Cheek 1o soe if any of the stator fiekd coils are locse. 1 they ur:-!lghwn
the screws shown i ligure 20,

Santor field
coil screw




Armanire ¢leaning

Before dodng any cleaning, use the ahmmeter and check the
imsulation resisiance between one of the amaiure segments shown
in figare 31 and the eetal Dywheel fearit.

Alzo check the resistance from cach brush-holder 10 the siator frame
fearth. Hecord thess readings 5o that after clesning, youo will know ihe amount
of mprovement.

Chean the armuature in Mircral Sperits oblainable in any paint store.
D0 NOT ume petrol deasoding as it will sofien the varnish insulation on the
wires. An odd ioothhrush and a househald spray bottle can be used 10 wash
ouil the carbon dust in places that are hard t0 get 1o with & baush

Check the resistance afler cleaning. It can be made 10 be as high as
100 Megohims, This is & case whene if a linde resistance 15 good, a lot is beiter,
The higher you can get this resistance, the longer you can run the engine
beefore cleaning again and ibe less chamce there 1s for starver failurne.

Check for wear of the armature segments. Figure 31 s a view of
the mside of the armature and the copper segments can be seen surrounding
the hub.
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The smoathness of the armature segments can be seen by examining the
top of the carbon brushes. If the armatune segments ane worm or grooved, they
willl cause excessive wear on the carbon brusbes and more dust than necesaary
wall eollect in the armalure.

I the segnvents ane badly grooved, the segments should be “nirmed down®
on a lathe noa machine shop. Do Bot atempt 1o do this yourself,

If the srmusture segments are fumed on o lathe, some copper may be
shoriing adjacent segments and the insulation between the segments may be oo
high. High nsulation between the scgments will not alkosw the brushes to make
giood comact. IF the inselation is 100 high, it mast be *undercai® so that the
insulation is lower than the copper. Lise o sharp tool and scrape the insulation
undil it is below the copper. A tool can be made from an old hackssw biade.
Keep cleaning as you are working 5o thal copper panicles anc mot foreed tndo
thee insulation. Check 1o make sure there are ni sharp odges on the armature
sepmments thal would cause rapid brash wear. The nrmatere segmenis can be
lighaly sanded io remove any sharp edges and iben thoroughly cleaned

Adber cleaning, recheck the resistance 10 soe how moch of an
rmprovenend you lave made,

21.6. Stator cleaning.

Cheek the resistance from each brush-holder to ensth and
record the value, This shoald also be o high resistance S(grearer thar /0
Kilohema). 11 the reststance i3 lower, disconnect the link between each
pair of brissh-halders and determine which holder |3 causing the low
reseitance. Wash the stator in Mineral Spiris amd recheck the resistance
witil it 15 as high as vou can et it dgreter than | Megobml, Completely
rethuibding the stator con get this resistance o be infinite.

21.7. Rebuilding the stator,

Carbon will build up between the brush-kolder and the frame of the siator
Remuowve the bruth-holder and clean out all the dirt and graphite. The spring on the
botiem of the brush rests on a roand fibee desk. The spring is 0 a fibee eylinder which
provides msulation on the sides. This botom disk will sometimes wear through from
continuous vibration. Make new paris to insulate the spring from the brash-holder
and the frame.



The bottom disk can be glued o the fibre cylinder to prevent carbon dusi from
shorting the bottom of the spring. Us & non-conducting high iemperature glue. Epoxy
will saften if exposed to fo0 muoch heat.

The hard part is mounting the brush-holder to the frame. The holder
miust be insulated from the frame and the mounting screws. The mounting
hales lnli'uhﬂ.uhrlﬂhlﬂmm'ﬂimdlnlnpqﬂj "shoulder washer”, These
waashers will have 1o be made from *Bakelite™ ar some other insulating
masterial that will withstand tbe heat of the engine.

The dianension "A" shown

of he Bhre washer ghouild

nist be made greater than

the thickmess of the bnask- -
hodder material phus the -y
thicksess of the electrical .
connector going o the ! pEpmH 1
brush. 7 i8 oo high, the
wisher will cTack when (he Shoukder washer
worew in tighlened. I it ks

g shodt, B mey nol

inmilsie the dectrboal

comnecton from tee sorew.

The mounting serew should not be msulated uging "shrink tubing™
of the nsulation from electrical wire. These materials are oo 2aft and
vibration may cause them 1o wesr and casse a short cireull.

A poszible source of shoalder washers would be from odd electrical
rr.'ll;ur:. Thas ype ol washer was umed 1o insulale relay contacts,

1T you make vour own shoulder washers, be sure that they are mot
tawa high kvl o that when the mounting screws are tightened, the
washer will not crack.

Anather reasen for not making the shoulder washers too high is
that the mounting screw could be touching the washer and appear (o be
tight. The chectnical connecting lug would be booss and you would have
& PO CONDECi,

If the shoalder washer is too short, ihe brush-holder or the elecinical
solder fug could touch the mounting screw and cause a shorl circwit.
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Figure 32 i3 a view of a brush-halder with the brush removed. The lefi
mounting serew would also have the "pdgtail” of ibe beush connecting o the
sirap that gocs off to the left. The shoulder washer should msulate the brush-
hizlder, the conmecting sirap &nd the brush pigtaal connection, Motice that the
Allen head mounting screw has a flat metal washer and a Mylon insulsting
washer wnder it. The right sede mounting serew is removed and vou can see
the parts thai must be insulated




The same results can be obiained by using an insulating cyvlinder

stotd wadbior
ot e
papes insulstion

Insulating eylinder

The mefal parts, brush pigiaal, solder lug and brush-bolder are all
squeczed between the nylon washer and the paper insulstion. The insulating
cylinder keeps the medal parts from touching the screw. Motice that the
insulating cylinder is short enough so the steel washer does not crush it
The steel washer is needed For strength,

The brush-holder is insulated from the frame by paper. This ks a special
paper thai can be obtained from amy electrical motor repair shop. Do not use
any other kind of paper because it can become oil soaked and impergnated with
carbon. Use the old insulstion as & template and cut new insulation from the
paper in this shape.

O o
sl

Form it 1o this shape to insulate the brush-holder from the frame

-
3

| have replaced the original brush-belder mounting screws with “button-head®

Allen cap screws. This makes it poasible 1o apply more torque for a tighter
electrical connection and the screw beads are mot as easily damaged
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Check the solder connections to the large copper straps that are between
the pole pieces. Figure 13 shows the solder comnnection to the strap and also cracked
insulation on the large wire. This copper strap was loose m-between the pole windimgs
as well as one of the other straps. When the engine was assembled, the armature
turned frecly and smoothly. It was only after the engine was mounted in the car and
the bundle of wires moved that this problem occured. As the car was moved while
in gear, n grating noise was heard coming from the engine. The noise was  cawsed
by the armature rubbing on the copper straps. In Figure 33, you can see the copper
warn off of the edge of the sirap below the solder connection. Luckily, this was found
before power was applied to the starter

insulation

Apmature rubbed
OR COpREr sthp
at this poim

Figure 33, Damaged copper stng.

After cleaning the copper shavings out of the armature, 8 "fix" was made to
hodd the copper straps back in between the pole peeces where they belong. The fix
is shown in figure 34 and merely consisss of brass chips that pull the beavy wires
back toward the center of the s1atos The stator frame was drilled and tapped for
the smallest screw available (dmerican 0-50)




[ can't over-emphasize the importance of checking and double-checking
everyihing. Look especially for msufficient insulstion, keose wires or coils on ihe
pole pieces and poor electrical conmoctions. If you see anyihing that can be
improved, do it Then after vou know that everything is perfect, check it again

Securing the stator windings.
figu'.l’r: 15 shows & rear view of the complete stator on the workbench
Motice the white plastic “cable ties” on the large bundle of wires and the pwo
small wires at the battom. The bottom wires go (o the forward amd reverse
conjact breakers (pofmis),. The contact breaker wires are anchored 1o the copper

straps between the pole pieces

Figure 35, Securi

In Figure 36, the stator s mounted on the engime, Motice the Allen-bead
mounting bolts and the brush-holder mounting screws. One of the brushes has
been removed. You can also see Allen screws bolting the crankcase halves togeiher

L

The cable going to the Hack box is held together with rubber “spiral-wrap®
These are beavy wires and are nol run “straight® but are twisted so that the cable
can more éasmly be bent around corners
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22 ENGINE REASSEMBLY

(mee Addendum for piston modifications)

Clean all parts before reassembly, Clean the gears, roller
bearimgs, cluich ball beaning, all dirt from the crankcase and all
dirt fgachet marerdal) from the edges of the crankcase. Check the
crankcase [of warpage using a strighiedge. I 18 warpod, sand
it an a flat surface,

22.1. Remove the corrier pliare asremddy (- T80

222, Place the "gude plug® Into the mainshal hole in the crankease.

22.3, PMace the 15 mainshaft rodleradF-641, spoeer (refier 1o Figure 14,
item "B, the larpe loese pear (-390 and berhing @4 L4
an the gaide plug

24 Shift inse 4ith geas

225, Connecl the cliding gear (d-138) ind the selecior Bridge /3 /67 10 Lhe
slideng pears on the layshaft and inseall these panis as a @nil

Fhgure 37 shows these pams in the crankease waiting for the
mainshafi o be inseried

0



In figune 38, the gears are remaved and only the sefecior Ardige (3-7677 is in place
10 show the proper oriesiation. Notice that the chamfered edge of the selctor bridge is at
the boibiom rear

Chamfered sdge

22 6, Install the carrer plote arremmbdy (50600 and possison it 1o match the “witness marks”®
made i para. 12.3

11.7. decure the camer plate with 3 bodts. The top bolt and the lower right boft have spln
bockwashers. The lower beft bolt does not have one, Be sure the giop bracket (5-154)
and thesrop hovee (5-135) ane properly installed

228 Pul the small feope pear (4-/42) on tbe mainshafl with sacing (1418,
thrusd washer (4- /4 2a) and sddinans! waiher {Figure 14 dem “E") of noeded

129 Onthe magneto bl of the crankcase meerd 13 mollers £ 2-590 n1.|r.u|l|.|x.!|'|' il i
{44 (Figue 14, dem "F"} on the output end of the mainshafi This assembly
will be inmalled as & unn

22.10. Saw the heads ofl some long metnic bohs to use as studs to gusde the magneto
half of the crankcase onto the layshaft. These deven studs will also help to
hodd the gnsket in place during xssembly. One of the bolis should have & sloj
sawed 1ndo the end of i 0 1t can eastly be removed with a serewdriver
Soe Figure 3% Place a gasket om the studs
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The cronkcose halves can be axsenbled withoi these grice sruls
! frve dome 1 sy rimver amd swore each time one off the Follers Gl aff

crd § hued do oo i over apein N Iy amazing how smoodfly things go
Inpether iff the moiale shuly are psed

The paskers tend o shreink ard de ol fir everly aroursd the erivibease
Ty d5 expecially frwe of the rear end where tie oramkoase wolls are thin
The stualy witl anlse prevear damagimg the fofes i the pasker winen inserning
the serewa aond poasibdy prevent teseing the goskel dvetng aaeembl)

Soure members recommend siakimg tee _H.-nhu 1 Wi siealer B
I have never iried I, T prefer fo ooar the gackeds with sealoed during e

axsembily ond I aen't sow fooe thal womlad werk with o wanersoated gaster
Loakfng i ol would he Berrer

In figure 39, the gasket is placed on the guide studs.

22,11 Pleoe the 13 mallers on top of 1he Jayshaf® stm f4=72%), Figumne 39
shows U rollers in position on the loyshall. Pusting transmission
afl dnee hypoddy oF grease on the rolbers will couse them o stick 1o
b shirm and the kyyshafl and ihere s bess chanee af them becaming
disbodped during assembly, If vou use grease, the rollers will stick
hetier but may alse stick 1o ihe crankease i ihey fall off ad vou
meay Bt hear them rolling around when wou shake the crankease w
see if there wre any lnose paris after assembly

T203, Make sure chas the two dowels ane in position at tbe Eront and rear of the
crankcase halves.



22-13. Grasp the cutpsit end of the madnshaft and the magneto hall of the crankcase
and start ihe end of ihe mainshaft imo the leose pear. Keeping the magneio
side of the crankcase bevel, slide it down onto the crankshaft using the studs
25 o guides untl the botiom of the mainshaf tooches the guide plug. Remove
ik guide plug and lower the crankcase a litlke more kesping in level,

The rallers ov the layshaft may nor be perfecily aligned with the cronkease
but tursing the gears back ond farth slightly will allow the crankease fo
drag imi pasition

22-14. Remove the gaide stiads and replace them with merse scnews,

Meiric "Allen socket-head™ cap serevws can be wsed and

mare fargue can be appdied Lo e serews withour damaging

the heats. Pl ot over-tovgue the screws fecanse they are
Hhireided info alumrinier and i ix parsihle o pall the threads

it ol e anloemieniions. (ki happens, the hodes will hove ro

I redeilled ond steel “feli-colls™ treried The serews thould
fre s fong s possible fo empape the mavimim awmber of threads.

22-15. Tighien the screws unbil the ransmission halves ane firmly jolned,

Twrn the gears while Hghiening the screws ond check for amy

hindimg ar fricitan. If the pears do mod furn freely in first and

Jowrthk pear, the shaft end spacer will kave fo be replaced I is
alve possibie thad the sltding peard ore rubling on the it or

41l e,

22-16. Cheek the shaft endplay to determime if the end spacers ane the cormeet thickness,

22-17. Shift into newatral and roiase the shafts individually vo check for binding or gears
rubhing, fwainslaf, fmadafe omd oramimlarhy,

22-18, Shaft through all gears, upward and downward, while slowly tuming the
onikpaul shafl b check the smoothness of shifling.
Ifeveryihing i sstisfaciony, the engine (s ready for final assembly,

11 shifting is a problem, recheck the following paragraphs.

Fara. 1221 Selector fork movement.(pg 200

Parn. 12,2 Ratchet pawl action, (pg 21)

Parn. 13 Selector fork adjustment, {pg 23)
Para. 14 Ind and 3rd gear alignment. (pg 23}
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| 13, FINAL TRANSMISSION ASSEMBLY |

Disassemble the transmission and reassemble following
the instructions starting of para. 22.1, The only difference is in
para, X2.10, Before the gasket is placed on the studs, coal the edge
of the crunkcase with gasket sealant, This will prevent odl leaks
frita Lhe pearhay and air leaks ag the crankshaft end. Pui maoee
scalanl on iep of the gaskel before the crankcase halves are joined,

Adter the coankoase halves are tighily bolied together, pick
it up and shake it hoping vou hear pothing. This means tha none
of the rollers have fallen off the layshaft and there are no loose paris
in the tranmsmisson.

| 24. TAPERED SHAFTS |

24

Some parts are fitted bo tapened shafts and have woodnaff keys.
These parts are,

[rving sprocket (4-146)
Serrated clusch hisb (4-134],
Drvnasiam armature {§-276).

Az mentiongd m para. 6.3, these parts are prevented from
slipping by having a smooth laper on the part and ibe shaft
ard having a tight ns fastening them together.

The follewing instructions for driving sprocket assembly
shauld he follewed for all tapered shafis thai have woodraff
keys.

If o tapered shafl is “scored”, or the mating part is seored, they
should be sanded smooth with emery paper. Do nat file or take off too
misch metal which would affect the waper. See figure 40. Here a small
piece of emery paper i3 placed on the shaft and the sprocket placed over
it. By rating the sprockel back 2nd forth stightly, any burrs can be
remivved witkoul changing the taper.



o

Adter sanding the high spois on the sprockes and the shaft. you can uses
fEne valve gnnding compound te provide o better it

I 15. DRIVING SPROCKET ASSEMBLY PROCEDURE I

Thas procedune can and should be used for any pan that is mounied
on a tapened shadl,

25.1. Place the driving sprocked on the mainshaft withoot the woodrefT key and
with the woodne] shots aligned os close as possible.

252 Genily 1ap the sprocket onto the shafl until vou feel it ining solid. Do no
hasrmer o i1 because the raller bearing on the sther end of the madnshaft
could be damaged. Puft the rur ¢4-/4 7 on the shafit and tighten it as much
as possible. (left hand thread).

253, Remove the nut,

254, Measare the distance from the sprockel [sce 1o the end of the mamshaft,
Yo can se the back end of & vernier caliper 10 make this messuncment.

LFo
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When the sprocket is finally installed, it shouald be the same distance from
the end of the shaft with the woodmiT key installed. This is the only way to
b sure that the tapers are mating propesdy and the woodnff key i not
imterfering,

25.5, Remove the driving sprocket.

25 6. Replace the driving sprocket with the woodrull key mnaalled Afber tighten-
ing the mut, cheek the dastance to the end of the shafl (o see il the
sprocket has pulled all the way onto the shaft.

If it has not pulled on far enough, the woodnuff key is interfering. Remave
the key and examine if for burrs. File away the burrs and try again

Woodmufl keys will sometimes “bottom out® in the slot and prevent the
sprocket from moving all the way onbo the shaft It is & good idea to file a
Il off the bottom of the key 1o make sure that it is not botboming i the slot

Filz off the botiom

This sense procedure should be fodlowed when assernbling the parts listed
in para. 24 IF it is not done properly, the paris can ship and caise much

damage

257 When finally assembling the par, make sure that afl ol |s removed from ihe
shafl and mating pant o that thene is good meal 1o metal comac

| 26, CRANKSHAFT SPROCKET (1-28) I

26.1. The cramkeha® sprocked (1=-2804-26) 1 nod 1apered. laszall the sprocket
with the woodnull key and the correct mimber of sivims (§-14) for
proper aligrmes with the alurch body speocted (4-108). Doet forget
the lockwasher and tighten the s (-9 (left hand thread ).

If you are using the fywheed holding toc! Parisman no. 0419, thas nut
can be tightened after the armature i3 moanted. Bui don't farget 1o do it

26.2. Tighten the nut 1o a torque of 12 Kg-M (% -0 Exact forgue is not
important as long as the nut is g
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| 7. CLUTCH BODY (4-1085) |

27.1. Mace the cominmour chain (- § | 3 on the clusch body and engage it
with ihe teeth on ihe cramkshaft sprocket.

2.2, Put the clubch body on the layshafit, [T the ehabn is aot long enough o do
fhiis, the crankshaft sprocket will have 1o be removed and nssembled
with the chain and clutch body ns a enit. [ the chain has 2 removabie
link, the split end of the retaining clip should be toward the rear of the
link when the chain is moving in the forward direction.

The criginal Sachs chain was comtinuous and did not have a
removahle link.

273, Using the same procedure as in para. 25, fin the clutch bady 1o the
claich ball bearing (4-131) flest without the woodmifl key b see bow
far it will go on the shaft and then with the woodrnaff key, Waooden
dowels under the piston will prevent the clutch body from tuming
when Lightening the nut {lefl hand thread) if the chain is installed.

274, Instadl the clutch body with the fockwasher (4-732), The tab on the

Iockwasher fits into a hale on the clutch body, After tightening the
nut bend the lockwasher up againg one of the fats on the ot

I8. THRUST PINS |

2E.1. Imsert thrasd pirs fd=12 ¢ and roifer (4122

| 19, SERRATED CLUTCH HUB |

2001, Fin the serrated clurch bk ¢4-1 84) 10 the lyshall using the procedurne
outlined inpara. 23, Lise the cluich bolding toal Parsman no (405
when tighiening the na

I 1he 1] is ot svailable, shift the transmission imo first geas, clamp the
ol speockes (4-146) in 8 vice with soft jaoas and then tighten the nut,
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| 30. CLUTCH PLATES |

301, Check ihe clutch plates for wear. When the cork on the plates becomes wom 1o
the poinil whene the grooves stan (o dissppear, they should be replaced.

M2, Insent 4 cork plates and 3 stecl plates into tbe clutch basket. Aljernate the plates
starting with cork, steel, cork, etc, The steel plates must be insered with the
nuztnl tabs facing up toward the clutch adjusting serew.

30,3, Cheek the lemgth of the clusich springs. Mew springs are at least 20mm long. Short
springs are &n indication that they are losing strength and should be replaced.
Weak springs will cause the clutch to skip and wear excessively under a heavy
bond, It is wise to replace the clutch springs every lime the engine 15 overhauled.

304, Inszall the pressure plare (4-108), 9 Sprimgs (4-1 100 ord 3 sl cups (4-0113,
Compress the speings and insen the twe fecking plares (41125

30,5 Check to see that pone of the springs are ouwl of position and that the lockimg plaies
are finmly 10 posiion.

306, The wif sumyp (3-46) was mol removed bt check 1o make sure the mounting
screws are light. Y ouw can remove the abls sump i vou wish becase it oaly
wiarks when the engine is in reverse,

30.7. Adjust the clutch by loosening the fockwar (8- 140 and adjust sorew (=115
1o provide §mm £ 400° 40 d0% movement ol 1B etk dever ¢d= 7 TR

See flgure 41.
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| L MAGNETO SYSTEM AND ARMATURE |

301 Ifthe procedures in section 21 HQMMWMMM;M\E
been performed satisfactorily. the amit is ready 1o be assembled.

312, Clean the crankshaft taper and nrmatere with fine emery paper.

3.3, Mousl the smir wa'ml'bqr i5-2TH) sIng fouir metric & screws

314 Route the two wires for 1he forward and reverse contact dreaker poinis (8-277)
urler the stator windings and through the hole in the crankcase to the
comact breaker side of the crankcase. 1171he wires are damaged, or short,
or if the insulation is damaged, this is the time to replace them. Make sure
there is o rubber growmet /2-568) in the hole so the insulotion is po1 nabbing
agacnst the sharp edge of the metal crankcase, Continuons vibeation will
cause the insulation to wesr and couse & shirt circudt o canh,

315, Make sure the brushes slide freely in the brush-holders and the brush wires
can move freely.

31.6. Repeat the sieps owilined in section 23,
31.7. Clean all otl from the crankshaf} and ammature taper,
Y1.8. Place the armature on the crankshafi.

Be careful when puiting the armature on the crankshafi,
The brushes ae niade of soft carbon and ane easily broken

1.9, For final assembly, make suse that the fechwasher (/-3 s mstalied.
“Locktite” can be used on the threads of mut {1-33) if desired.

| A2 CYLINDER (1-1) |

321, Clean the 1op edge of the crankcase around the sfuds (2430 by carclully
scraping away any dirt, pieces of gasket, eic,
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Trim any excess cromkboese gasked (241 even with the top of the crankcase

323, Clean ke surfaces whee gaskets ase used. Banam of evlimder. fop of eylindsr,
head, and casburettor mounting surfsos

314 Carcflly scrape the carbon scale fiom the top of the piston. Try not 1o scrpe
diovwn to the aluminium as this can cause hod spots on the piston. Try bo leave
s thin black costing an the piston

315, Serupe the excess carbon oul of the exhaust pon

316, If mew piston rings are installed, check to see if the ¢ylinder has been rebored so
voul can get the comect sire nings, Check bone diamsetler and pision diameter. [
the eylinider is “oul of rownd™ it can be reboned and a larger piston and larges
rings can be instalbed. Any small engine shop can check his

it
]
=d

Place each nesw ring im ihe cylinder and check the gap of the ends. See Higuare 42
Wlake sure The ends of the ring are not tWuching. There should be abowm _Smm
tir S gap between the ends when the ting is I the oxlinder. 17 necessary,
grind some off the end of the ring

)

2.8, If phsson rengs ane replaced, clean the groovwes kn ke piston. A broken piston
ring can be wsed to scape out the din. Piston rings are very hard and break
very easily if spread 1oo much. Carefilly slide the ring over the piston until
it s=aps into the groove. Make suse ibe rings ane right side up =0 the ends of
ke rimgs fit the pin boeated in the groove



320 Puaanew gaevker ¢f-04) on the erankcase studs.

110 With the piston rings on the piston, the cylinder can be put on. Place wooden
sticks under the piston 1o keep i from moving and place the cylinder on the
toip pistan rimg. Canefully push the top rfing o the groove and work anoarsd
uniil the entire ring is in the groove. DO NOT BREAK THE SECOND RING.
The cylinder is heavy and as the firsi ring snaps imo place, the cylinder will
drop onéo the second ring and may break i

32.11. Winh all three rings up in the cylinder, bolt the cylinder to the crankcase.

There iv a prodwct [ recommend made by PERMATEY
clled “awiti-aeize ", Thix i o poste macde of alfuotinium
ferrtictes suspersted bn ol prevenls parts frow rusing
and seizing. It s expectally good on pards thar riesr, swch
wr iefree! iy, oF paris thaf are sibieched i bt like
exhaur! mwaks §1-4 3] or cylinder holis,

| 33. CYLINDER HEAD |

331, Clean the excess carbon from the cylinder hesd. This can be cleaned down to bare
metal and it could be polished 1o slow down future carbon buildup,

33.2 Clean the mating surfaces of the eylinder and the evlinder head and install a new gasket.

33.3. Attach the cylinder head with Bolrs (1-5),

| 34. ENGINE TIMING |

This is probably the best time oo set the engine iming. 11 much easier than
dioing it with the engine in the car and everyihing is casier 1o s0e and get at on the
workbench,

3.1, Temporanly puf the crankease sidecover (3- T on the engine and secure it with ibe

manting balts. Pull the contact breaker points back so that ihe crankshafi does
el bemd thern when doing this.
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142 Rotale the crankshaft umtil the points are fully open.
345, Adjust dhe paini gap vo about Smm,

Some style of points have an ecoendric screw to chiange point gap,
I your poists do not have this screw, bend the stationary contact fo
gel this amount of gap.

344, Remove the spark plug and insert 1be back end of the vermder until it touches the piston.
345, Tum the armatnene by hand until the piston reaches TDR. (rop dead conrer)

34.6, Using the vemier caliper, measure the distance from the top of the piston o the lop
of the spark plug hole.

34.7, Incroae this measarement on the vermier by Smm.

The Forward conlact breaker (podary) should open
between 4. 5mm and 5 Smim before top dead cerler.

348 A ibe comoet breakers, sitach an ohmmeter from the forward contact beeaker
wire bo carth.

4.9, Tam the ammaiare in the forward direction feowmierclechwises, With the comacts
closed feere Fesimarcek, rotate the ammature umtil the contacts open (gl resisimce)
al ihe same time the top of the piston touches the vernier caliper. This is Jmm
before TR

Be careful when doing this becanse the 1op of the peston
is “dosmesd ™ and the vernier mus be keld the same way 5o
that it oaches approx. the same place on the piston. 176
k= held ap a differem angle, the readings will be in emor,

34.10. To change the timing, lasen the two screws on the contact breaker plale and
rotase the plate. Some coninct breakers have a screw 1o habd the contact and
n “ecoentric” cam dwsall serew adfusrmend 10 move the contact slightly. This
is used for the rough adjustment, As the mounling screw for the conlact is
tightened, the contact will mave slightly. The line adjustrent is made by
ralating 1he plate,



34.11. The same meihod is used for the reverse timing, The enby diffesences are,

The contacts shouwld open 3mm to dmm before TIC,

Adjust the vemier to 3. 5mm lower than TIIC and lock it

Rotate the engine in the reverse direchion dermarues furming clockine)
D3 NOT rotate the breaker plate as this will alter the forwand timing.
Bend 1he fixed contact 1o get the breaker to open ai the right time.

34.12. Lubricate the felt pad with high melting paint grease uied for comact breakers.
Agdjust tlse pad o it touches the cam on the crankshaft at the high poina,

IF new coniact breakers are insialled, the fibee cam-follower
will wear gquickly until its shape forms to 68 the cem, Thas
mcans that timing should be adjusted apain afier driving
20300 Kslomesers.

| 35. FAN HOUSING i

35.1. Aueach the fan housing sssembly (103607 with three metric sorews plus
lockwashers. There are openings in this housing for hoses to the manifold
heater. 17 the heater t= not used, make @ plate 10 block the opening. Tt is
left apen, the engine coofing nir will not circulate properly.

3452, Anach the fen ¢J0-J60) with four serews and bockwashers

315.3, Anach the fm cover (T 36.2).

I 36, ENGINE REASSEMBLY |

36,1, Arnch fap cover (18370 and air oeflecror oo (10-7720

When rur §1-% is tightened, make sure il is pod putting a strain on the air
deflecior, It should be holding the air deflecior against the jammed murs (f-7)
Sew parn. 5.3,
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6.2, Aunach the cemer emgine mounting brackes and the from engine mounting
brucket bo the englne.

6.3, There isa “cup” uhier the driving gprocker (4- 1461 o which the rubber sleeve
i attached. The cemer bole in the cup may be too small to allow it bo pass
over (e seeth of the driving sprockes, If necessary, cut a nodch in the cup
between v of the moaning habes just enough 1o alleow the cup 1o pas over
the neeth If vou managsd to get the sprocket off without removing the cup,
ikbere is no problem, Atach the cup 1o the crankease with 4 flat-head serews.

364, Connect the exhaust pipe and exhoier gasker (-0 20 1o 10 the cylinder and

tighten the exhaizst nin. Do pot hasmaeer o s brass nut as i is esily crocked
See paragraph 5.1,

6.5, Artach the silencer to the engine.

| 37. INSTALLING THE ENGINE I

37,1, Bemove the mudguand fwing from the rear wheel,

This ix mod mecessary bl afler the engine Iy instnlled the
rubber sleeve srusl be connpcnid from the ergine fo the rear
swimting arm. 11 B minelt emler de mitach the erds af the
rrafvher sleeve I e muvelgard &y ressoved.

37,2, Set the parking brake part way so the car can still ke moved,,

37.3, Clean the wothed sleeve rdoghome) and pack it with grease. Insent the pressure
speing and plug in the toolhed sleeve and place it where it is readily accessable.
The end o the 1ooiked sbeeve that has the speing and plug inserted must be
{ the. gingi

374, Grasp the engine by the exhawst pipe and the silencer and place the front engine
maumting bracket on the stud of the front enghne mouant.

Flaise the haick of the engine and place the toothed sleeve fwith
reebher dusl cover) berween the engine and 1be rear swinging am,



Slide the center engine mount anls the fork inithe frame and let
the engine hang on the center mount. HOLD IT THERE SO IT DOSEN'T
SLIF QOFF THE FRAME. [t may be necessary 1o puat the car inte gear and
mave it shightly for the toothed sleeve 1o mesh with the sprocket.

37,5, Fasten the center moant to the frame with twa bodis.

7.6, Tighten the front engine mounting mut (it lockwasker) and the 1op engine
TR SEPTW.

7.7, Cannect the clutch cable, Adjust serew (2-450 0 there s nooslack inibe
cable and i is just starting b pull on the clochk fever (f=1 M6 Artach the
clstch retam spring o the chach lever,

378 Connect the newirad select cable. (see section 3.)

379, Temporarily afinch the gear change fever 73-1 79 and shift imo any gear.
Rocking the car back amd forh will make shifting essier, Squecze the
newiral lever on the gear shafi lever in the cockpil and lisicn for the
iramsmission bo "click™ into neuiral before the lever reaches the end of its
travel, Adjust (5.1 77a) adfusting serew to do this. [F there is not enough
adjustment using the screw, the end of the cable in the cockpit should be
repasaioned.

3700, Clean the edges of the crankcare stdecover (3751, Put gasket sealam on the
edge of the side cover, [nsert the six mounting balts (difero lemgriay in the
cover and place o pew gasket over the bolts, Put gasket sealant on this side
of the gasket and slide the cover onto the engine, Feed the contack breaker
wires through the hole in the gasket and the cover while doing this. Pull on
the wires as the cover is being positioned sothat they do mot ged plnched
between the cover and the iransmission. Tighten the cover bolts.

TN Remove the age v plag (2-500 and add transmission oil. USE MON-HYPOID
OIL. DO NOT REMOVE OR LOOSEN THE NUT FOR FIVOT PIMN (5-169).

Adding oil is a slow process. A plastic mustard or cxtsup dispenser
Huku.ﬂinmuuipﬂt}nhmhr.m armont of odl neaded is
approx. 750 mil. [ find that filling iny dispenser 3 tinmes |8 just about enough.
When the ail 15 poured into the erankease, it will stowly seep over into the
cramkcase shile cover (3-75) where the clusch plates are located. Yery showly,
Allaw enough time for the ofl w distribute itself evenly in the crankcase and
see il L comes up b0 ibe botiom of the clurch cover plnte opemimg (3-921
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Moa™t be in o horry 1o add more oal becaose ton much wall overfboo oat of the
NN and cause a mess. Go and do somcthing else while the ol 15 scitling. The fhaal
oil kewel should come B the point where it i aboal 10 flow ol of the opening as shown
in figure 43

Efguire 43, Trasnamission oil level

IF the newtral selector cable is connected and the crandcose sl cover (3-78)
it aftachied, the all can be posred into the cluscl opening s shown in figure 43, Place
the engine in a level position amsd you sill bave 1o wat ustil the oil seeks 115 own level
in the crankease o see i1t is filled 1o this poim

358. TELEFLEX ADJUSTMENT

18.1. Move the gear shaft lever in the cockpat alll the way foraard

182 At the rear end of the Teleflex cable {o i enrime), senbe or file n
mark om the iner cable where i emerges from the sater cable

38,3, Move the gear shift lever in the cockpit o the rear

84 Make another mask as in para, 38.2. The distance between these marks
is i manimum travel of the cable



385, Make another mark on the cable balfvay between the other two. With
the Teleflex cable in this center postion, the gear change fever (5=0 7%
should be in 15 centered podition &s determined by the retwrn spring
A5-T63) in tee transmissson

386 Coanect tho top of the gear change lever 1o the Teleflex cable

387, Shde the bottom of 1he gear change lever onito the jrear chamge shaff
{5=f50). Insert chmmping screw (5=181) and fasten with mrd (8- /82

AR 9. b inher cable of the Teleflex Bed (o be moved 1o engage the gear change
bever with the splines on the gear change shafi (5- | 500, the cuter sheath

of the Teleflex can be unclamped from the body and moved slightly. This
is also the fine adjusiment of the Teleflex

I 39, REAR BONNET

391 Reverse the procedisre in section 1

Rabent Saditus

13 M. Morningside Drove
Bmghamton, MY 13905 LSA
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