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Engine Technical Data — Sachs 200 type AZL -R — For M esser schmitt KR200

Type

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

Clutch

Neutral selector

Starter system

[gnition timing

Spark Plug type
Carburettor

Carburettor settings

Inlet air silencer

Gearbox ratio

Drive chain — mainshaft

to rear whesl.

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%z turns
open.

Specia silencer with wet filter element

Primary drive Crankshaft to layshaft 2,12 : 1
1% Gear3,62:1
2" Gear 1,85: 1
39 Gear1,24:1
4" Gear 0,86: 1

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



Preface

Thas procedure is for people wha have never ovechauled an engine
&8 well as for experienced mechanics. [t caniaims instnsctions for engine
reimoval, dizssembly, Ingpecton, and repakr aloag with belpful kets for
sy reassembly. When fallowing these procedunes, you should always
remember the brmosial words of Mike Dan who said,

“Yon must NEVER let anvthing mechanical think you are in a hurry.”

All of the aperstions in this procedure cas be sccamplished by
aae persoi altheugh it is musch easier 8t times il bere 13 someone to help.
The procedures presenied here may seem tediows and time consuming. bl
if they are followed, they will result in an engins that is in the best possible
condition. 11 cannot be in perfect condition because new replacement parts
are mot available in many cases, Wherever possible, wom or damaged parts
ghoubd be replaced if sparss are available from Pamsmsan.

s mnun:n'rnﬂndlhn}w m.udﬂ:rnuahlb:ﬂﬁ:pm::dm
berfore gtaning. This will give you some bdea of the overall task and help
¥ b0 decide what parts you are going fo replacs and then you can codsr
amy parts thal will be needed. Try 1o get everything rendy before you start.
Some parts canmol be ardered abead of Eme becsuse yow will not know if
o need them unil vou hiave tee engine completely dissssembled. In this
caze, renssembly of the engine must be delayed until the necessary parts are
b

When removing parts always remember 1he ooder in which they wenz
rettoved o that they can be reassembled in the reverse oeder. When niss or
serews ane taken off o remove o pam, it is wise 1o pu them back wilwre they
came from 5o they dos'™t get lost and you don't have 1o remember whene they go.

Parts that are removed from the engine should be stored in sepamis
baxes along with the hardwore that goes with them. When replacing parts,
never throw away ihe ofd part, It doesn't matier what shape it i in. [t may
be repairable and could come in handy some day,



Remember, Messerschamitt engines are 30 to 40 vears old. This makes i1 very
difficult to determine the approximate mileage an an engine or how well i bas been
mairdained, You can expect 1o find mamy things that need 1o be changed or Axed.

The engine yau sre working on has probably been reassembled by somesne
provicualy. 1t may have had chanpes made 1o it or it may not have been reassembled
properdy. 1 often wise to question everyihing you see and then decide for yourself
what ks the cormect thing 1o do.

This manaal is not written as a formal step by step procedure
bt it is more of a discussion of how to repair an engine, [t is degreable
to explain why certain adjustments are mode and the troubles that can
cocur i the adjustments ane not made properly. When people know the
reason for doieg something, they are maore likely to do it properly. Even
thiough the manusl sesms quite boeg, following the steps as listed will
enable you to do the job easily and comectly.

The procedures given here are mestly my own. The MOC s not
respansible for the accuracy or content of this mamual

I wouldd like to express my appreciation 1o Dave Gamer, Mike Dan,
Peter Houghton , Dion Anesi and cspecially Janne Peterson wheo have offered
many wsefisl suggestions.

Omne of the first mles of moubbeshooting and repair is “Don™t make
things worse,” [F you feel that you can't do the job property, lake it o a
small engine repatr shop and bet them do it for you.

The moal impartant thing i o wark slowly and earefully. 13 14 no fen
assembling as engine and mstalling it m the car only (e realize thal you forgel
gomething and have we doitall over again. If you don't believe this, ask some
of the members who have overbauled engines.

The numbers in parentheses /4 1470 are the Plate pumbers and the oembers
of the parts that are shown in the pamphlet “List of spares - Sachs 2007
which can be purchesed from Pastsmarn



M sonre of e procedures there mary be feo setfaods
given To perform a desk One iz using some of the fools
areailiphle from Parrsiary and the otfeer i withom the
special toole. The best miethod (e fo wte b gpecial fools,
especially the [hrwhee! holding fool part ro. 0418,

A complete sef of toeols for exgine work would corf
E44.55 (37100 Awmerican)

Somerimes @ paragraph will be weiiten fn fralics. fn this mamial,
fralics are waed to give additionsd mfarenation and eeplanetions

of why acliustments are (mparfar. They are sswally #al @ pecessary
part of i procedures,

The final pesformance of the engine will be determined by how well the
aidjstments that wiould be msde on s new engine, 1 vou are working on an engine
that has worn parts or wom gears, the adjusiments may be even more critical than
specified and shoulbd be made to the best of your ability
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SACHS 200

ENGINE OVERHAUL PROCEDURES

hfanuals needed

List of spanes = Sachs 200
KR-200 Manual
Korotips fusefad, bt mof pecessary)

There are alzo same toals needed that might not be fourd in the average workshop,
Special tools
Seall 3 jaw gear puller,

Large puller for flywheel,
Vernier calipers.

Sl e

Crankcase studs.

Hnen (0 2016%) seckoet for -0 300
24mm i 5165 deep socket for (1-29)
Crhmmeter.

—
—SEmas

The fallewsng can be purchased from Passmart

1. Clusch spring compreasor,
Pamemart no. (414 — KR200 manual fiem 5
12, Chach holding taols.
Partsmart oo, (805 == KR200 manaal items 15 & 16
13. Armature sxtracior,
Partsmart ne, (417 s KR20{ manual ilem 22
14 Guide pin ool
Pastsmart no, (43— KR200 manual rtem 20
15, Flywheel holding ool
Partemart no. D419 e KR200 manual itesn §



The fallowing & a list af parts that should be replaced. The numbers ane
fior the ilustratbons e the list of spares.

Elate & part oo Deserption
1-2 Cylinder head gaskes,
1-14 Cylinder base gasket
1-10 Carburestor gasket,
1-12 Exhanst gasket.
1-16 Piston rings.
1-22 Crankshall ail seal {2 required)
241 Crankease gathet
377 Crankease cover gadkel
4104 Cheich plates 4 Reguired)
4-110 Setofcluch springs (¥ required)
3-173 Pawl spring

B-208 Dynastart brushes /4 reguared)

Part mumvbers (2-4 1) and (3-77) are gaskets that prevent oil leaks
and air leaks in the transmizsen. If you use gaskes (2-21), it may tend 1o
ged thinmer afber the engine has warmed up and cosded down many times.
Thee 7 screws that hold the eramkcase halves togeiher fander the srmatuesl
coald comes leose and damage the armatare.

Yo can cut a Hnde off of the old pawl spring (5-173) which will
provide enough tensbon of wou can replace te spring,

I I R R R RN N N N E T R R E R R R R R N T RN T R N TR R R AN T
LR A E R R EREENERENEESEEREEEEEEEE SRR R R RN EE RN

| 1. REAR BONNET REMOVAL |

It is maort neceasary to remonve the rear bonnet but it is nenich easier 1o
wark on the engine if the rear bonnet is removed from the car. To do this, you

should perform the following steps,

1.1, E¥isconnect ihe batiery,

1.2 DRsconmect ihe petral hose af the corburettor and drain the petral
frcem the tank .



1.3, Discompest the fuel shutofT bever.

1.4, Meconnect the wiring 10 the rear lights at the terminal strip ag the
ledt side of the firewall Label all wires so they can be properly
Teeoanechid.

If oo of the wires go divecily to the Hghts,
im-lime commectars can be fnvalled fo make
the fob paster mexi fime,

1.5, Remove the bannet hinge pins and remove ks bonpet.

| 2. DISCONNECTING THE ENGINE |

2.1, Remave the air cleaner.

2.2, Disconbect the heater pipe and beater coatral cable,

2.3, Disconnect the cluch cable by pushing the claich fever (4716 foranrd
with a large screvwdriver and disconnect the end of the cahle.

2.4, Remove the clalch cable adiernmg serme (2-45) from where it 14 threaded
mio the side of the engine below the ¢ylinder.

2.5, Remove the cover plote flor canfact breaker (3-03) (froms plarei and
disconnect the wires from the coninct breakers, Mark the wires
ﬂ'mlg,n 1o the foraarnd and reverss contacls.

It ix mot necessary do do chis i the newral
selecior cable is mor going to be discomnecied

Mrorm the engine ol thiv ime, (ee paragraph 1.7.3)
2.6, Disconnect the choke cable from the carburestar. ferew plug F2-F1L

2,7, Remove rim nat (1 2-68) from ibe top of the carburefior and remove the
throitle slice (1 2-83) being careful io place it where the fer needle (1 2-84)
cam nnd get hent.

J:il"J.n::u Mw.a‘frgnf a Jock .I.q]!ll.ri:lr the ring ma,
buy one or make one,



2.8, Disconmect the Dynastart waring snd battery ground (earrh) calile, If the ends of
the wirea are nod macked with the proper thgs, be sure to labed all wires so that
they can be propetly reconpocted,

2.9. Disconmect the sparkplug wire

2. 11 Disconnect the Teleflex cable from the geer champe dever (5:079), The
bever can be removed from the transmission i this time if you wish.

I 3, DISCONNECTING THE NEUTRAL SELECTOR CARLE I

1,1. Remowe the plug from the bottom of the engine and allow scme of the ofl
10 drain.

1.2, Replace the plug.
1.3, Loosen the six (metric §) serews that hold the cranicasy side cower (3-78),

These sevews are af three differend
lengrhs and misi be reploced In the
proper focarkeng,

1.4. Remove the gear change Jever (5.0 78 il it was not removed usdes
peragraph 2.10.

1.5, Gently pry the cronkease sidecover ¢F- 7} away from the cramkeare falif
{2-41 a few millimeters and allow more of the oil 1o drain and then
retighten the bolts enough io prevent mare cal from leaking,

3.6, Loosan the locksut on adientimg sorew (5=1 77 on the newtral select cable
arsd fun the screw in as far inoas posaible. This will give provide
muore “slack” in the cable and make it easier o disconnect,

3.7. Separare the sidecover from the crankease until there is enough space
to get at the end of the sewrral seleeror arembly (-1 10 Slide the
spring on the sclector assembly toward the rear of the engine while
disengaging the coble el soldériag (3-177)



There are thiee ways b do this,

LA B

Disconmect the newtral shifi cable in the cockpit and pull
the cabls back far enouph to be able 1w disconnect it az the
engine. Using this method, it will be necessary to readjusi
Htmmljﬁﬁtuﬁeuhﬂtmiiu i% reinstalb=d

If ik cable is disconnecied af the neutral shifk lever, salder,
braze or melt the end af the cabla with a terch so the steel wires do
niot become frayed.

HE 5LRE THAT YOU DON'T FULL THE INNER
CABLE BACK TO FAR SO THAT THE FROMT
EMDOF THE CABLE GETS LOST IM THE OUTER
SHEATH.

A pair of "vice-grip” locking pliers com be used fo grip
the forward emd af the cable o prevent i from gening
Tost in the sheath, Slide the spring on the neureal selector
arsembly tovward the rear and dlsconmicr e ool

3.7.2. Force the newtral scustor arm (3-1 70} forward and

wedge a large screwdriver behind it to keep it in the
forward position. This will allow encmugh stack for the
cable i be discanmected. The front end of the cable
does not have 1 be discenpected at the shifl lever in the
cockpit which woald change the cable adjustmsent,

3.7.3 Ader vrying the lirst two methods, vou will probably find

e | have, that it is moch easier 1o disconnect the cable at
the shifting lever and pall the entire cable back to the engine.
Here it can be coiled up and atisched 1o the engine. The
neutral selector cable can be disconnected much casier when
the engine is on the workbench. Using this method, you can
eliminate steps 3.1, 3.2, 3.3, 3.5, 3.6, and 3.7 and perform
them Later when the engine is on the workbench,



This ix & cate wiere there are three methoas o
ding somerhing amnd von showld rse whichever
oo you prefer. I i extremely difficwdt fo gel o
the e e the cobile while the engine b in the oo
The atr deflector hood, primary chafm and the
clwich bavkel are afi in e way, I vou iry al! three
raethods Ih}u]\mmﬂpﬂﬁrrhrhfrdmzy. It s
also e@ster fo droin the oil when the engine ix on
a warkbenck and Is nod ar mesry ov dofg 8 with
ithe engine in the car.

I 4. REMOVING THE ENGINE |

4.1. Remove the screw from the top sngine mownt,

4.2, Remove the nus from the front engine mount bud L2t the front mounting
bracksl remsin on te soad.

4.3, Before removing the center enging mount, plece a block of wood or
something under the engine so that i it should Bl o the grousd,
it wonild met crack the erankease,

4.4, Leave the cener engine mount atiached to the engine. Remove the
two screwes that atiach the engine mpant to the frame. The engine
showld now be kanging by the center engine mount. Be careful
that it does mot slip off the frame,

4.5, Grasp the engine by the exhaust pipe and the tailpipe and move it 1o
the left =0 that the center engine mound slips off the fork an the
frame. The toothed sleev fdoghone) and the rubber cover will fall
affl.

L the pressure spring and plug that are
in phe toached sleave.

You can now stide the front bracket off the front motor mount and
ged the engine gemly on the grouwnd,

BE VERY CAREFUL DURING THIS OFERATION THAT
¥OU DOMOT BEND THE TELEFLEX CABLE.



| 5 ENGINE DISASSEMBLY |

5. 1. Bemove the silencer and exhanst pipe, saving the exhansr pashet (1120
Dio not hit the exhaust mur (11 3) with & hammer and seresdeiver. I is
made of brass and is easily cracked or damaged Use a piece of aluminium
ar brass stock about Smm % 2em bn cross seethon and altermately hit opposite
abdes of ke exhaue nut

The engine can mow be placed on 8 workbench for furiher disssembly,
5.2, Remove the carbuaretior,
E.3. Remove the air deflector hood (10-372)0

There showld be a ow! (/-7 and washer on the stud under the hood.
This is to prevent bending or cracking the hood when the cutside nat
1% tightened during reassembly.

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

reaching up lmside, the imner muwi amd washer can be wound
oatvard, finger tight agninst the hood and then the ouater mud

can be tightened.

A perrgnent method would be fo "lam® heo sy togaier
instde the hood af the proper diztance from the cplinder.

54, Remove the dop cover for Jfan kousimg (T0-370).

55, Bemove the e cover wik sereen (70-5630 and the fw (f0-36180

5.6, Remave the odlinder head (1-3)

5.7, Remove the fan kousing assembly (10360
i the Ml fockimg food fpart ne. 09 listed in special
taals) in guailable and i poieg to be wied Teave this assembly
an the engine

58 Remove the spark plug.

5.9, Remove the four mas {meinic By 2-44) and the lockwashers at the
botiom of the cylinder. Bemove the cylinder and the cylinder base gasket.

510, Remove the front engine mounting bracket and the center engloe
moanting bracket.



| &, DYNASTART ROTOR REMOVAL |

6.1 Use the special tool oo, 0419 from Partsmart, lock the flywhesl end
remove mur 1 -33) (right hand thread) and spemgwarher (1121
from the crankshaft,

I you do not kave the special teol, make ane. All you need

is & gres] bar with rwo holes drilled for émm bolts. Boht the
bar to the fywheel &3 sbown i Figare 1. Make suse that

the bolis are no longer than the thickesss of the bar plas
Iimm This is 11 full threads [f the bolis go imo the
armature more than |lmm, they will damage the windings
of the rofor

Gmm boli holes

4

Figure 1, Flywhesl lcking 100l

6.2, Kecping the flywhes] locked with tood 0415, thread the fhywheel extractor tool 0437
intn the flvwheel, Sorew i the center balt of the exctractar to pull the fywhesl off

6.2, 1. I you do not kave & (ywheel extraclon, one can be made from a ber
af steel or angle iron. The steel shoald be st least 12" thick (1 b
g0 that i will nod bend. Dl holes in the steet for Mo bolis that will
attach the puller to the rotor. These bolts should be long enough so
that they thread far enough into the armature and will not strip the
threads in the armature when puliing. Remember that the bolis do
oot go mase than 1lmm iabo the armature



Flgure 2. Armature pulles

Dirill mclearnnee hiole for the comer pudler balt.
Figume 2. shows the sieel bar, the two bE bodis pod
the center balt whech is threasded oo the crowsfioo of
the puiller. Remember, the two Wt bolis showld not be
threaded intn the ammature mone than 11 thrends. Tumang
Im the cemier bodt will pull the armature off,

In abwilil take & Do of Fosce 1o get the anmanarne of]
LF inaboesn't svant wo eonae ofT when using the commersind puller,
“hit" the end of the center bolt with o kammer and Ben pat
e [FREAsEG on the senter bali H.m:p repeating this untl the
armoatire somes off

Rememiber when using a paller, hammsering on the
cemder bidt may drive the shaft against the rodlers on the odhet
end ol the shall. This could damige the "race”, Try pot to hin
the pudler harder than necessary. Pulling on the shaft while
hammertng will belp pravest the raea.



1f the armsture comes afl casly, check the taper o the
crankshafl and the 1aper in the armarure for din, boms or scoring
The armature should fit very tightly to the crankshafi so that it i
hard bo remove.

Metal plate

|

L

mut (8-289) —" T

Figure 3._Alternate pulling metbod,

.3, Remove the wonda ey (7-23 and store it with the armsture

H}mﬁ?ﬂ”ﬂﬂmﬂ! wrodrmel key,
it willl camage e cronksbert rnbder seali
when the crntkcase holves are seporated

Ficsonatr (i iy v it ol -t "ok ™ the
TR i rhe .r.'hu-_,l'i. T aprameriury £x
prevested fron slipring on the crankshaft

By vt o ook, well-machined fagper
pronincd ke b o] camaocd and g right e

I i vl cowie s loose, e armanne will break
ey e napered cramdodaf gend e saft
aroar wookme T kv will shear affl New e
croarkatrt will become bl sconed gl yonr
willl huave 1wl prabilem

Ve sare &5 trwe of the fapered maimshaft ad
ary aifver dopered ST,



A4, Cleck the tapered shadl and armodure taper for soonng. barrs and
smosthiess, Chesk the fil of the woodraff key in the sbot on the
crankshafl. Sometimes hackfiving of the engine can widen this slov
See Figure 4. In the case of a damaged crankshaft, amy machine
ghop can “mdll" another slot on the other sade of the crankshafi.

6,5, Dwring resssembly, clean all the oil from the wapered shaflts and
mating parts. A thin film of oil will prevent o good metal 1o metal
contset nad the parts will skip,

6.6, Loosen the two wires ai the comtact breakers if you have not already
done w0,

6.7, Remove the dviastart stalor windings {four melne serewa) sid store
it where the carbon brushes can pot get broken

6B, With the crankshafl out of the engine, clamp the crankshafl in @ vice between
wiinden or copper Bocks. Pul very line valve grincling paste on the chafl
and "lap" the Mywheel oato the tapered shatl. Clean evervthing very
thoroughly aflerwands,

11



| 7. DRIVING SPROCKET REMOY AL |

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

7.1, Shift the transmission into | st gear,

This is hest done by moving the shifting kever fopward whils tuming the
gears by hand

1.2, Bemove the mi 74-14 71 and spring retatmer (4-0 350 from the malnshaii
(befft hand thread). Clutch plate pressare will not albow the cutput shafi
ta turn ot this me becsuse the crunkshafi is prevented from moving by
the flywheel locking wal. 11 te oul does st loosen readily, (left hand
thread), slight tapping on the wrench {spanmer) will jar i loose.

An aliernate mathod cam b weed (f pow bave spare clurch
plater that you ke noe wse for. Tinke one metal and one cork
e e weld or boll them fogedker. This will lock the chutck
vkt (F-105) do the cliich fich (30 34) withow relping on
clureh plate pressurs

Ancarker method i b grip the satpar sprocke! with goad quaiite
locking pliers fmole gripy or clamg the sprocker o a vice o
frevert It frow fmeaing. fuve soff metel in e vice Jowak

T.1. Bemove the "cup” that the mabber sleeve was atiached to if possible, This is very
daffizult wich the sprocket 560 on the shafi. Try nat 1o bend the cup oo misch
when remaoving it. When the cup is removed, you cam cus away part of the inside
hetween two of the mounting hobes so thal o will slip over the srocket ieeth
during instalbation ad removal, 1F vou can, vy 10 remove e sprocket belomn
wiou remiove the cup.



7.4, Remove the defvimg sprocket (4-7440. Here you will nessd the small
3 g paalier (3 inch,

T sprocked shonld be wery bard fo ger ol
Keep puning pressure on the puller boli ond
Feditlg # with g hammer fo-far i fooze wtil i
comes offl Go verp eane with the kammer 3o
the beéarings af e back of the mafnrhalt are rol
damaped Repeared rapla tapping with the hawoner
wtl] e emogh vitration Jo loosen the sprocker
I the puller is left ar with presvure for o peciod of
fame, fir fivw honera, i weill neven'ly pop off by irseff
Ax a last rexary, the speecker can by hamted with a
tarck while the prfler 15 applving pressure o this
shawuld nod he necezsary

I 8. REMOVING CLUTCH PLATES I

There are 2 ways to do this,

Using the (krst maethod, it is sof nevesaary to remove the olufch adiuing
serew (4-1 131 which woald distarb the cloich adjostment.

A wonden cradie should be made so that the engine can be positioned on
s sicle for eaee of wosking. Bee Fipare 3. Two blocks of wood wall do
abmost as well.

13



E.l, Firss method
B.1.1. Place the engine on its befi side. on the eradbe. under & drill peess.
B.1.2. Place a large socket ar cylinder over the spring plate for clarch #4-1 00
and, using the dxill press as an arbar press, depress the clwch gprings
-1

H.1.3. Remuove the cluich plate retsining clips locking piate for clutch 4-1121
and rélesse the pressure on (ke clulch springs.

8.1.4. Save all paria, /0 speings, 3 spring cups (4-0 1 1) and 2 locking plates
(LR

8.1.5. Bemove the cluich plates,
8. 1.6 Remove the three clutch pash rods, thrust pine (80 20 and rolfer (8- 220,

E.2. Secomd method

Another way o remove the clulch plates 15 1o wse a clamping
device that can be parchased from Partsmsan (part no, 04145,

Tnuunmukz}wrmdmphtﬂdeﬁn: ﬁmn:.pin:n:nl':l.:d
aboul Gam square and 2t least Smm thick. This is shown in
Figure &5, Drill a clearance hole for a Gimm bolr.

fAmm boll

7
_

Eigare 6. Cluich spring compressor.




£.2.1. Remove the clrich adfusiing screw (4-1130

£.2.2, Pul @ ot vn the Bolt, pass the bolt through the plate and theed it
w the clinch presore plane (=708

#.2.5. Held the boli 30 it can't tum and srew down thie ol This will
COmpireEs the sprmgs.

§.2.4. Compleie the steps stirtlng 51 8.1.3.

8.2 5 Remowve the clamping device
Dia wow ailow the clamimg devive o keep the clinch
springy deprexved for o long period of fee while
wirking on the enging. This will rake ihe fension our
of rhe Aprings.

£.2.6. Measuse (e lengih of the springs.

W they e fexy dham 20w forg,
they shindd be replaced

| 9. REMOVING THE CLUTCH BODY |

1. Loosen the aue f4-136) on the lovebaft (4-1 245 (rlght hand thread).

Lige the specal chutch holding tools from Partsman part no; 0405 10 keep the
clich body (-1 54 fiom tuming,

Aother way iodo this is o shift into 131 gear, Clamp the driving sprockes

i & wice, Be sare o use soft metal in the vice jaws (brass or alaminiwm) 10
prevent damage to the sprocket teeth. These tecth mesh with the toathed
sheeve and zne not as crideall as genr toeth but they should pod be unoecessanly
dormmged. Mow lassen e nat whils holding the crankense 1o prevent it from
pwisting. { Instead of & viee, you can use mole grip pliers if you bave them. )

Lisefial whwich holding towls cor be sade frooy sld clitck plares
Weld or bolt o hanille io . cork fimner plate 4= VO8] o make o fool
hvaf will "Teek™ the clurcl body (41 34) wiee rémoving mu (4= 136

I vow Rered @ spare metad cater plate (- TOT). you can recke @@ faod Jo
Tick ihwr eluiredy Baskey 4105

]



9.2 Belore removany the chudch body, check the ball dearimg sleeve arvembly ¢4-131)
Wash vut any deet with pefrel and chedk tha the bearing spins smoothly wilk very
livthe Frictiam, Clwsek for woblle ol the eluteh body. 17 the wop of the elieh buasket
can b oved more than 3mas from side te side, the bearing should ke replaced
Ptk sure ghae s =1 380 i tighs whien doing this so you know the wobdble is
due b 5 bad besring snd not due to a loose st

9.3, Exmnive ihe clisich basket, fofrich tady ¢4~ §13) for wear al 1he prinds where the
mickal lugs on the chutch plates lack o the hasket, If deep notches are wam
imbo the baskel, they shoukd be welded and Gled smooth, Figure 7 shows o chutch
hasket thit hos boen fepakned

Painis of wear

8.4, Check the chain venson. The choin should not be nebn ban shoald be able 1o be
deflectsd no maore than Smmy in cither direciion from & streched poshion.

2.5 Femove the sarmated clutch hub rofwch iy of= | 740 By gently pryving up with
Iwoscrewdrivens.

ENF N dlcimbieie (ine Sorbour of e clifch kel with the screaclilisers
I rhet wlwrelh dieh ool e covmie o eaxdty, I coen be rewoved bver svhes the
fevmmrinaiin cate Dy separcneal

After the fransmision halves are separatind the wuf (31260 can be pavilally
ehregded anna e apshafr (-1 241 and carefully sopped widk a hamer. Top
i -.'-'-lllu,ﬂ'-"l tib looses U T e ﬂrat111,;.! It four far will drive the cliahel
darider ]l Dby 4= 300 b the pear o, This G oo proflim Seciuse (1
can ey be rodpsernod
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nruct the fuckmess of the spacery will hime fo be charged

[l Indicator

Vemier caliper

Eigure & Meosuring abaft eodpley.

Eecommended endploy Aciual measuremenl

Muinshafl {rear) 100, s W04 QI0E™ )
Layshalt {centerh 05, | ey €027 = 004
Crankzhalt { fromt | 1 O, Blemum AW3E™= HOR™ §

This "ehall & wy™ ix determined by the spacery ploced
aar phe eyl the shof

It is expremely imporiant o keep frock of whers the spacers
were focaied (0 the reansmision g thar ey con e fntalied
i the praper locarions diwing regasembly



IF thisy get "mixed up®, you will bave fo resssemble the transmissaon
many times while tiying different combmations of spacers fwith tie peoper
peker fongailed) 1o get the desieed ersdplay

I SPLITTING THE CRANKCASE

11| Remove the seven MG screws from around the crankshadl and ke Mo
from the rest of the Iransmissdan case

1E2 Carefully separats the crankease halves and alling the remaining oil 1o drai

Merke sure the woodvulf ey 1x removed from the
crimkstiaft Befre splidung e rommREcRmn oEs

11} Set the crankcase four ity cradied on o clesn surfnce so that no parss
dusanally relldr bearsagpal can get los

114 Hold the nssmshafl amd gently [ft the top kall of the transnisson case
whale aliding the mamshalt ous of the sl gear (40380 and sliding
nhe g sl of the crambease (3-43) off of the crankshail

115 Remowe the manshaft from the iransmiagon case being carefid nog 1a
bose the fifteen rollers (7-84) and check for any ohims (2617

1.6 Check 1o son what spacers are a tbs bottom ands o the mainshafi and the
layshafi Mark ihese spacers and store them wniil reassemibly

117 Collect the rolker bearmes from the keyskadt (13 fodall and store them

1.8 Measure the thickeess of the crankcase paskoed (2-41 ) 10 will have to e
replaced with a gasked of the sanwe thickiess ol the sanwe e spacers
are poing 10 be wsed. This is necessary 1o mainfaan the propen endplay
of the shafts

It &5 passible to reassemble the engine withont wiing gaskees g

ane el featarsy compord Ty wall work 1f the mustonggy parss ane
erbacutely flar. The oraekoare kalves and espocially the cylfnder bead
arviat CylirkleT et re e warped. Fou oo P sobwe grivdingg pavie

el @ ek plece of Tl gles avd “hap" the sofoces sl they are
srpananli avad wver, Nod i o Cllider feond Bk Wil sncree

the compreion rfn proty slighily more poseer el pooshdy s
droviehile i merd il prvipesly | pesfer i gaskers aod goskeds of e
size suppdved by Partsmarr, | vose [ oo abvays get them,



1. GEAR ALIGNMENT AND SHIFTING,

Baefore aimmeeniline (he copiie iy furtines,
il fevw ihareay bl be eheckad such @y
rivififag emd gear aligimen

CHECE THE SHIFTING

Place the gear charspe Tever ¢35 70 on the geas
change shaft anc try to shifl theough sll foar pesrs
14 5 casier 1o shif if the gears are rotaied by harsd
while doing this so they can align themselves with
ihe bugs o ibe layshafi,

12.1 Selecior fork movement

While !J.IJELHI!L siee if the -puwl an the aewrad redecior euembidy (5.0 70
erigaged [dly in the detents on the seivcnw ford arermhly (5- s See figare 9
Flgure R shiows the selector fiork assembly moving fur éncagh lor gee pow] 1o
drogr imte scoond gear when downshifting. When dowashifling from 3nd e 2nd
gear, bodd the geas change lever hard against the stop and look o the selectar
fark assembdy and the paswl. They should ook somethang hike figare %, You dan
soe that 1he pawl is well imo the secord gear potch of the selector fork nssembly
When the gear change lever is released, the spring on the pawl will conse the
soleetor bork aasembly 1o move the res of the way into second genr

- p. i



Figore 10 shivws the selector fork assembly when shifting upward from
15t s 2nd gear. The pawl is just about the same distance into the notch

Here vou are lnoking for positive action when chanying from
e gear o the pext while shifting both uprvards snd downwnrde

(hck the posstion of the pawl whet shifting ugrasesd inge the
3rd gear nofch and again shifiing desmward into the notch from 4th gear
They showld both appear to be the same.

1T ihe selecior fork assembly (5-168) diss=n' pppear to move lar
emough for the pawd 1o be woell e fee setch, youcan get o litle maorg
travel by filing notcha in the dereler plade assemidy (5- 1601 where the pin
om the end of the gerr change s (3-150 1 hits the sop. See Figure 11

12 2 Rache gewl acuon

The eext thing o check s the action of the pawd (31327 on the rareked
Trver cacmi v ¢5- 130 While operating the pear change leves, moke the pawl
move gver one taath on thie ratehet. Holding he gesr change lever hard dgasis)
i stop, there should be a slipht cleamnce between the pow| and ihe nest wath
on the aichet, See figure 11



Tooth clearnnce

Filo meaghex

hrre Elgur: L Baechet aenion

10 ks ket 10 we this clearanee i ihe nght hand seeew (52057 ) by remeved
allowing the srep fever 03034 and the oop brecke {52540 1o be taken off. The
other twn screws will keep the carmrier plate in position.

Fipure |1 has She spop lever (51550 nnd the seep bracked {5- 1500 remonved
so it enm miore gaxily be obseroal. Shifl in Che opposiie directon, moving ke pawl
crver one tooth ared the chearance in the other disection shoulbd be the same, The
service marmnd sayy there should be Tmm vo Smm clearnnce. I it is te snme
in both directions, the carsier plite | 5- 0600 s properly positioned. Yow moy not get
atty clearases when you oy this bt it dosss’t matter o Jong e il is the same m
hoif directions

T ihe clearances are differeny the 3 serews folding the carrer plinee  5- ')
shicmilal e lowisiind amd thie plate moved (eoteded or abifed? 1o get egial clearances.

o
s



What you are booking for here is o positive raicheting action when
shifting upwards and shifting downwards 1§ youwish bo, you con dnll the
thiree holes in the eamier plobe a little larger but dos’t averdo i,

123, Adber you ged the proper clearmees, il is wise o take 8 prick punch feenler purch)

arsl mark the carrier plase apd the transmission hewsing at each of the three
screwd. Mow, every time the cosmier plate i3 removed, it com b:t:l.u:l]:f

| 13 SELECTOR FORK ADJUSTMENT |

13.1. If the carrier plage required some adjustment, go back and check the selector lork
moversent i pamgraph 12,1 and the rotibet pos] scibon para, 1222,

132, IWihere is any problem with the vl om the seurral refeciar ¢J3=0 70 dropping inlo
the detents on the selector fork assembly (F-166) when shifting in both directions,
ihe newiral selector nasembly should be repesitioned. This is ncconplished by
adding ar removing eecemric shimg (-4 715 This will move the paw] back or forth
1o aliga with the detents on the selecior fork assembly. I eccentric skims are
changed, recheck the selector fock opertion in paragraph 12.1.

135, Check the temsion on {he mmﬁrm—Hﬁ-J’-“!} B0 maske sure 15 strong
eniough 1o keep the paw] from jumping out of the detent. A weak spring can
cause jumping out of gear problems. [t would be wise 1o replice the spring
Jusd o be om the safie sde or of least shoren (8 bo provide more senakon,

| 14. IND AND 3RD GEAR ALIGNMENT |

14.], Check the alignment of the ner lugs on sl gewes (4-126 & 41270 with the
lps on thee foyefugl (8- 1240

The alistionce bedvwees dhe (s oo B Dpvaduft f

Ak (hemin ¢ 2R and rhe ourstae frees of the goears
are 28 i (L P38 aparr. TRl leaves  Simim (0227
clearaner or wrch sae of vhe oliding gear wher i o
exmcily cemiered berween e lugs

23



With the transmssron shifted inbo neusmnl | bemeey Sl and S pearl, it should
Justbe possible to stide 8 S8mm feeler gauge between the face of the sliding pear and
the lug. See figure 12, This figure shevws the shalts and the gears out of the ramsmission
and shows where o place the feeler gauge,

With the gears in the iransmission, laking out the oil dmin plug will epable you
Lo sew the posilon of i gears.

f

Figure 12, 5hding pear alignmert

Bloay wihsen elwe poars are shifted 1o 2nd and 3rd gear, thee diding gear will
v Lhe same amaunt tn each direction and the inner lugs on e sliching gears
will be aligred with the lugs an the: Layshafl. This wAll proysde saximmm bearing
surface with the lgs an the lavshaft and will also peduce the chance of dipping

ouil of gear,

The mensurernents with the feeler gauge should be mnde vith the gears
in the transmiseion and the layahaft pashed in against the lavshafl thrusl bearing

{d=130),

If the clearance ts more than or kess than S3mm, the lnvshalt will have
b be shified by changing the thickness of the theast washer for lnyshafi (4 130),



14.2 Tocheck Ind and 3rd pesr aligament, il loyshaft maese be insialled WITH che
thral wanher (- 5300, Alen instll the svaiashiaf® (4-TA7) barge Tovee poar G320
any spacers under the large loose gear, feeh £ 080, ol pege (8- 138 and the
nefecior fridige (=670

The foare gears an the fayzhalt are held taperher leasely
Ay the sedectar feiclee and tend to “flop around ™, Thix
ke It Rardd fo gof i accwrale measiremmend. T phe
muriresht withk the Crarsmmixsion v the awrmal poxition
Cotacfts fro ooy, TS will mllowe the sltdltmg peors oir the
daynteaft i seek thelr comiered posinion. Now the Fimm
l|'|='¢-."|.'r gruge xhowla e able foobe irserned witkow moving
B siliclimg prear, Vioke smare thd the epwhafd v monved off
rhe ey e i e thrast wasier when deirg fhia

15. GUIDE PLUG

The dimsension B s slightly less
thaam the masnshall dinmeter. _i B

Thee “A" dimsension sbould be long

enough to pass throwgh the roller A
bearngs, through any spacers and

hall way imta the large |oose gear,

La logse pear

Spacer _
Crankcase

Hultnfﬁﬁ =1

F

IL|

U

(G|




F 16, MAKING SHIMS j

Shiimes vy alue be colled washers or spocers, They are sed o obiain
i proyrer “enabptay T of the shuefs i e enigine. These shims are for the
cramkeinafl (1200 and the crantxhaft sprocker (1-24), The shines (7-20)
arve avedd fo obiain the proper crankthof endolay Shims (- 24) are wsed
f inflgm the sl sprocker o the crambehaff (1-260 with the sprociker am
i clutch body (4-1 05

Exher shims e the layshef? yrusi weasher (4-1 300 and o the top of the
foyshaft (4.1 28], the maxinadegfi (3-T41), (-0 420} god (4-144), There should
ety be ot spocer under the lorge loose gear (4-1 390 do prevenr e geoar
frowm Finhinng or the crambonse,

Seumre f the shime car be purchased from Parisevard oo, 604 s s
many comey. they are maf the requtred thickress and mucd be o masae
A mwrace grinder worlid make the job easter bt unfortunaiely very few
of 1ay furve occess B rueh o mueciine

TEIEEE.MP: shoulad be mn-fzﬁrm waidl siee! Far washers, Deill ond file
thit imulder afamaeses (o fIr the s, Fite dovwe to the proper oulside
aimmeter ard then flle ro the gppeaximate thickeess, (wlighnly dhicker)

The fimal thickness i obigived by plocing sandpaper o emery paper

o g ol surface and ruh the spacer unsil the proper thickness is obiained,
Surmdpaper con be “plved o fwe pieces of faf glass and ifbe spwacer Fubfed
Swtween them Dhanhde sebeky rape can e ieed o srick the sondpaper i the
gilos, Lle o Micrameier fo check for “kieh spedy " and kedp sonding
wratidl it ix the same thickness all arownd These spacers 1 foosely berween
der porars ana phe shafi-end voller bearings aed do mot ave to be perfect
There showld e wo wear on these specers during we.

Ite shims nevessary for positioning the shafis are sbown in figuee 14,
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a Layshaft Thrust Washer (4-130),

Thi= washer should ride op ihe mner race of Jnl feoring sleeve

coweminly /=111 and i3 ovimide diameter should be the same size as the
inner race of the bearing. The thickness should be ground (fled) 1o 8 size
st witll position tbe Egyshall s obtain the clearnce ol 55nun described

umder “Ind & 3rd gear alignement paragraph 14.1,

@ Large Flued Crear Spacer

Make & spacer for under the large loose gear that is thick enowgh so thot
the 1eeth on the lprgs koos= pear do not rub on ihe oeshall thrust washer, [F i1 is
made oo thack, 1 may move the mamshafi oot oo much which Loer
the dth gear an the mamshafl i bind when the crankcase holves are fimmily boloed
together. Make it only thbek enough so that 1he barge loose gear just “clears” the

bayghafl thrus washer




This spaecer jafia, along with shime (4- 128 arel 14 a0 will ride
on the rollers. The owlside dismeter of ihese shims showld be a little less
than {shinft dimmeter < 8mm) |F it is slightly less, it will pot completely
cover the rollers nd trunsmission oil can moare easily get into the rollers
and wash out any dirt that may accumulaie.

Check the aligrament of the large loose gear ¢far gewes with the
helical gear that bs pard of the loyshall Figores 16 and 17 shosy the type
af umeven wear thal can oecur on pears 1hal are Bot propedy aligned,

o Fined gear sham

The wlitay (4-128 5215 on top of the Ko geor 4125, This shim shoubd have
an insade dinmeter ta fit the Inyshaft and mn outssde dismeter that is Brem
greader, When the crankcase is being reassembled, the rollers will be
placed on vop of this shim and i 5 poo mernow, the rollers will Tall o’

This shim sheuld have a thickness to provide a shaft endplay of
ASmm o . Himen, This is with the layshafl threst washer and 1he proper
thackness gaskel iretalled. Gaskets supplied by Parsmart are
2 005 thick,

Shims rhay are plaved on the rollers can bave holes
olriifed i rheme o alfow ol o pasy Seeougl fe e
arjpimal ims, Dhese would be the shiims moarked 8,
C amd F (o flgure 14, The [ shesla be aeilled harge
eaph fo i over the thoudder on the fa}mhqﬂ .[f.r.&f
barysherft i prexsed fon far onie the lovshaft, the
sfondder con camave interference,

Layshatt

Shoulder

vised gesr WHILSTTTLLL LT 4

.@ Mainshafl thrust washers.

There are two thmst washers on the manshafi, One fts into
the recess o the large loose pear, thew weasber (<4140 end the other
film in the recess on the smnll loose gear, dhruer e (-1 d2a) The
purpuse of ihese washers is te keep the gears from rubbing directly
an Ihe enids af the splines of the mainshafl,



G Addizional mainshaf washer

An additionad washer coulld be wsed with (4- 14220 10 provide
betier 4th gear alignment,

With all the gears. sefécroe Bridye (5-1670, and waslsers nsnlled,
shifl oo dth geur, The idimg gear (-1 350 will Jock into the smal! feose
goor (4P 21 and mise it io the level of foed gear (4-125). These two gears
shoulil bet in alignment. Figure 28 shows p case where the small loose goar
is Jower than the fxed pesr,

CALTTIONMN:

1t this additional washer is made oo thick, it could couse bmding
when the crankense halves are tghtly bolted topether fwih e proper
cramkrie guoked intafledi =nd the mainshalt will not fum freely. Ik could
alsn cause the slidier peor (42135 10 rub on the fxed pear (47250 a0 cheek
to see b these 2 encaugh clearance,

[Tihere is some rubbing, use a thinner “adifitionsl washer™ or ne washer
at all oead Jower ihe fived gege (42125 by pressing it further onto the lnyshaft



n

haimshafi output shim (-1 44)

Thus is the last shim required msd it should hove san autside
dinmeter of {mainshaft dinmeter + Bmm), This would just cover the
4mm roilers apound the mainshaft 170t is a shightly smaller diameter,
transmission oil can more ensily genio the rollers providing better
labrication and fashing out any gt or foreign matier,

The thicknesxs of this sfim vwall de=termane mainshafl
endplay which should be, Imm 1o 2mem.

e Shoulder
I ihe shafi has a "shoulder”,
muake sure the hole in the
apacer is large enowgh o (i Gear
oves the shaulder o thnt the
spacer i touching the gear.

I 17. CONNECTING ROD AND FISTON |

Mow that the sngine = dismantied, i1 would be wise 1o bave somecae
check the cylinder, connecting rod, pision and crankshaft, Changing & connscing
rod i beyapd the scope of this manual and should be performed by o good
Mnd-l:u'::.rl:'lc or smakl mgimmpuir:hqk

The things te have the shop look for are,

. Spored pision or ¢ylinder walls,
Cylander “out of round®,

. Excessive play m small emd bugh (1-34)
. Big ¢rul bush.

. Worn crank shaft bearings and seals.

13

A de e

Steel connecting rods from o Kawasaki 250 moto-cross
engine can be machined to i af you can't get a Sachs part
When changing the conneeting 1od, the crankshaft must be
split pnd reassembled Bo thai the both ends of the crankshofi
are in-line with each other. This is dome with two dinl indicatoes
tor check the o of the shafts and is beyond the capabilities
il e average workshop.



| I8, GEAR INSPECTION |

Frgure 16 shows wear on the teeth of the Jarge Joase gear (4-139)
[ wear is not across the full face of the tooth because the gears were
offeet due Lo intproper shims.

Rumnerg wath a gear such as this can result in the tvpe of catastrophic failuse
shoram in figures 17,

Figure 17 shows the results of gears that are not properly ullgoed
I thds case, both gears were damaged bevond repair

il
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Frgure | B shivvs & worn seall sliding gear (4137 compared o
Enew e, Motice The wear atd soumded comers on the [ocking legs
im thie cenier of the gear, The new peas has lugs with nbce squared edges
e miin caase of his & grindieg the gears while slafting. This is coised
by shifting ol teo bigh an engine speed or improper Guteh sdjustment
retueh mes fally diseagreging). Worn Jugs will also catise jumping out of
2l wnidl e pear,

Flgure 18 Small <lidi

Figure |9 shivas o small shidisg pear with the inside lugs wom to the
point where the gear is unasmble. [t would be impossible b keep this gear
Froen juenmpimg oud of gear under kiad




The gear showen in figure 20 has worn lugs on the mside and ihe etk
are wirm. This [pear ahiold he reph:er!‘i!'pmhihln- Simce fhe el s hes gear
wie worm, the teeth of the sliding gear on the mainshaft probalaly are just as bad
amd 1kl L= shoald als be replaced.

Teeth wom
on this skle

Gear teeth have a shape (carve) which allows the 100tk of cae gear
o “pedl™ om the tsoth of the mating gear. Thers i po aliding action
Chice e tocih are w0am as in Pigune 30, there will be a sliding action
and e teeth will wear much mose rapidly

The layshall in Ggore 21 shows wear on the teeth of the first gear You wall have (o
tive with this unless you con find a beter “uwsed” lnyshaft 1o replice 3

13
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Figure 22 shows & mainshafl sliding pear seith holes that are wom on one side
The wear i3 gatting bad encugh to cause the shidang gear to shp off of the ugs on the
large locse gear. This wear s caused by jumping out of Gret gear, downshifting at too
high an engine speed or shifting before the chitch i& Rilly disengaped. Improper chitch
adjosimest will also cawse this

Fignire 22, Mainshaft shding year

The inside of 1be driving sprockes in figure 13 has beeome “sconed” because i
slipped on the mainshaft and 1t should be sanded smooth 10 eliminate &ny burrs
or high spots

Figure 23 Scored driving sprocket.



IT & tapered shaft is scored, | showkl be cepaired before reassembly
Figure 24 shows how to do this: Do et iy 10 file she tapered shafl or the
sprocket because vou could change the tapes. Flace a small piece of emery
paper o6 the inpered shaft ared slide the sprocked omto the paper a5 shown
i figure 24, Tuming the sprocket back and forth should remove ary burrs
without appreciably chanuing the taper. After removing all the kagh spots,
Firne valve grinding compound can be pleced on the parts and ihey can be
lapped together. The made of the sprocket or the tapered shafl cannat b
“reground” i 4 machine shop becaise the spmcket would alide too far onto
the shafl and ke toucking the crankosse

| 19, INSPECTION AND CLEANING i

When the engine is completey disassenbled, all parts should be
inspected and cheaned  Any worn or demaged parts should be replaced
if’ mew parts are Available

19 1 The top end bariom of the cyfinder shauld be clesned ol all dim and pieces
of obd gasket, Check for Antness of the mating surfeces vsing 8 straightedge

192 Cleam the carburettor mauniisg surtace

19 % Clean the carbon from the exbaust pon usng p scraper and wire hrush
Clean tha exbaust nut threads



194, Clean the carbos from the cylinder head and spark plug threads,

19,5, The piston rings are poing to b replaced so remove the old rings and clean ou
the groowes in e piston. A broken pistn ring can be used o scrape out the

gracyes in the piston.
18.6. Rum an &mm tap i the headbali holes 1o clean ot the dirt, Make sure that you
do et remiove any metal, jas the din,

18.7. Cleam the cranbeshnil beargs {1-21) by washing out with peirol. 1f bearings are
ik o be reploced, uwee NI205 o NI20SECS bearings.

19,5, Replace the oil seals for cmnkshafi (1-22), Mew nabber can be mstalled in the
old seals if you wish o do =0 and the old ssals are pot rusted.

19.9. Clean the crankease halves of all die and enetol filngs
19, 10 Clenn the edges of the crankease and check for warpage wsing o siraightedge.
19,11 Clean the ball bearing sleeve assembly (4-131% by washing out with petral,

19,13 Insest the layshaft into the bronze beaming bush (4=13 1) and check for exeessive play

| 20. REPLACING IND AND 3RD GEAR i

i vhe alidivg pears op the it ovd fopsha®t aeed to be replaced
the fixed gear (4-1 23] must be removed. This geaw ly “preased ™ anfo fee lovseaf
and ix very difficull fo remoee. Am arbor press showld fe wsed fo push the layshaft
ot ' ke gperarr. e fore removing dhe gear, meaneee the distonce from the face of
the gear fn the ord aof the laprhafl [ the gear con be pressed back onfn the oyt
al dhie s ianrace. the s spacers fehime) tha were sved o ool sl
emdplay can be repdod

MNetw eliclimg goors (-0 200 (41278 gl (4-138) o e pioechirsed from
Partamerel, Do aor replace omly one of fhe geavs becasd there wil be sew pear
reerh meshing with warn gear feetk which will cause excessive wear i @ shoet
piriod of ifare,

i



I repdaced thie 2nd and 2rd sliding gear winh mew gears. The aew gear)
winekd nof slede aver the gy on e Gayahaf and wene reling grise by, There
e 5 dugps o tee layshaf? thar fock o e slidfng geac The stlding pear stoield
e Aoty over B legy when the gear i rotated theouph ol fiee pasifions

I mury e mecessary e geird oF o the sharg sdges of the new gear
with @ srone amrdl they slioe easily over the favshaf? begr. The beps on the Lryxlat
proburhiy show some wenr i peed not be tonched. Book fiding gears shopld
v il oo phe Lirvsle v @ ir £ rlier dr ot dome lr:lr'.:-,-'h-h-.'_l.- 1wl B .;JJ_r_.Iq-u.-.'r
A EVER Lrn,'.m.rsfhn'e fir phdft pegrs wiven Hee enging iy put ok o fee car Tie poasy
et wilse B ilamrged 1 they oo ol slide inie parsinien eanly

k1. After meanuring the positlon of the fTeed gear (4-125) 00 the lopshall, reenove it asing
an arivar press. A large gear puller can he ussd bur it may ake a lol of hummering 1o
Elowly work it ofl of the shafl

2k 3, Fatthe new gears v the lavehaft moking sure that they smoathly enguge the lugs on
the layshait

3. Grnd the lags an the new gears until they fit locsly on the Layshafl. Figune 25 shows
a mew pear with the imsdide fece of the fngs that hove becn ground awany. Tey to grand
the same amesant off of each of ke five lgs.

Eagure 25, Muodified sliling pear.

Thee pear in fgure 23 was initially put cn te layshaft withoat grinding ansd
appenred o work smoothly. When the engine was assermbled and pai in
e car. 1B tramsmiszicn didn's eem smaoolh snosgh, Afler dismantlng the
cagine again, it was notsced that the Inyshoft was sconsd by the sliling gear
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| 11 DYNASTART MAINTENANCE AND REPAIR |

The bricotes in the Dyaatars will wenr during
rerrmmcll aperation aad leave o “dust” af povidered
eraphine dn the Dynaziary. Thit graphite doanbon) will
comdied wlectriciiy and porsibly canse a shoer clronil
it Dhynostares, The place where tals will meeir [bely
cegwe Uy fa the " brush-Rolders " amd the brasl springs.

It cowld also accwr af the armature sogments ard sans
the same problem. Any shart circwlt could ura o the
wilntclingy and deviray the Dhyraitar), Adiacens armoture

ee gy dre sharfed oul by the brushes dering normal
apermiion 50 thdy (5 aed o probiem, [fihees (s an exceisive
amaar of carbon dusd in dhe arsodure, the armarene
segmmenty could become sherted fo the frume which wowld
caieee the wirklimgs fo Sura wn

210, Tesi fhe irsulation resistnnce of the Dynoston,
2100 Disconnect the Dvnagian wives from the black box,

21.1.2. Mark ench wire 25 11 is discoanected so voa will know how to
peconnect tem. (B 81 HE A and DEL

21,13, Check the resimacce from cach of the wires 1o groand {eardhy,

Il the resistonce of any of the wires to ground is |=ss than 10
Kllohems, the unit showld be cleased, Since the unil = oul of
the engine, you shadald ciean i a3 well as you Gan. [See pana
wragrk 213 foor clemwimg dmiractionsd Therne 18 no definbie poim
whens the resistance can be consilered 1o be 100 loaw, bui 10
Kilohms i 05 good & place to start as any.

2 Chek the amouind of wear on the brushes.

feew brushes have abour 4. Fmm ¢ 1877 of matereal above the
connecting wirg, When this wears dovwn (o gbout 2mim /0507,
bruabses should b replaced. Tos shor @ housh will alse decrease
the pressure of the brushes agains the smmabiee segmeniis. Boaskes
worm dowi 1o where the wire iwoches tbe armoiure segmenis can
ciuase serius damage

Regardless of how much wear these is on the brazhes, it is wisé o
replace them with new brashes,



21. 3. Smgor inspection

blisabng
IEAUl AR o

Perfomm a compless inspection of the staor windings. Check tha
solder connections io make sure they are good, Fipare 28 shows

ihe solder commections an the wide copper straps between the pole
windings on the statar. The small wires hove insulation broken

and one of the wires is Iouching the frame, The only thing preventing
& v carcudl 15 the varmash an the wire. Tis will seon wear through
wiith vibration and ceuse o shorl circuit, Reposition Uhe wines away
from the frame and iy ws add some silation

The wares oy the ol of the rm-'l-r.' ni:n:rn:u:e:-:pn_ted in ﬁp'un: |
These wares should be protecied by painting the red insulating
padnt §glyvplol) used by motar repair shops, 1t would be jus as
o] bo canvier Lhem with varmish jo provide msulation and keep
dart oul,
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Deficrive
msulnten

21 A, Cheek to see | any of the sianor Aeld coils are loose, 1§ they ane, tghten

the screas shown in Aguee 50,

St field
il sprew




214

Armibure ¢leaning

Batore doing any clenmng, use the chmmeder nnd check the
malation rezisiance betwesn one of the armature segmenis shawm
in figure 31 and the metal Oyvwhes! ek,

Armpture

ucl_q,mtm""ﬁu.“.

Also check the resisance from sach brush-holder 1o the stsor frame
rearthi, Foecord thes: madings so that afier cleaning, you will know the amaund
of imaprovement.

Chean the armatuee in Minecral Sparits obizinable in any paint store
[H MNOT use petral dgasofiney 08 it will sefien the vanmsh imulation on the
wares, An old topthbrush and a househobd spray bottle can be wsed o wash
out the carbon dusi in places that are hard o get o with o brash

Clweck the ressstance afler cleaming. 1§ can be made io be as high s
100 Megohms: Thisisa case where if a litle resistance is good, @ lotis betier
The higher yvou can gei tiis reslstance, the longer you can run the engine
before cleaning sgain and thi bess-chanee there s for srver failure,

Check for wear of the srmature sepments. Figare 31 b5 & view af
the insxle of the prmature and the Gopper segments can be seen sumounding
the hsh
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Thie smoathness of the armatuse segmenis cen be seen by examining the
top of the carbon brishes. I the urmatune segmemts are worm ar grooved, tkey
will case excessive wear om the carbon hrushes and more dust than necossary
will collect in the armature

Il the segments e haldly prooved, the sepments should be “nirned down
om a lathe n & maschne shop, Do net aempt w0 dis this yourself,

If the armnture sepments sre fumed on o lathe, some copper may be
shoring ndjacent segmenis and the insulation between the segments may e oo
high. High maislatiom between the segments will nat allew the brushes to make
good contact. 11 the isalation i3 woo high, il must be "undercul® so thai the
irsalation is lowwer than the copper. Lise o shanp wal end scrape the insalsison
uitldl it is below (e copper. A tool can be mode from an old hacksaw Mode.
Keep cleaning as you are working 5o hai copper pantiches are mof Forced o
the insulation, Check 1o make sure thire are no shoarp ediges on the armatare
segments that weuld cause rapid brugh wear, The somaiiare scpmernis can be
lighily sanded 10 remove amy sharp edges and ihen thoroughly cleaned

Adier cheaming, recheck the resistance o sec how much of an
mmprovemend you have made.

11.6. Stator cheaning.,

Cleeck the resbstance from each brusk<holder se canb and
record the value. This should aizo be p high resicianes fgreser shor 10
Kifokes). [T ihe resistance is bower, disconnect tbe link between gach
pair of hreshholbders and determine witich holder i causing the low
resistance. Wash the stabor 1o Mineral Spicts and recheek the resistaies
umlal At i s hgh s vou cun et it dgreaer than @ Megobog, Coniplensly
rebailfimg the stator can get thie resistancs 10 be infinie.

21.7. Rebuoilding ihe stator,

Carhon will baild up between the brush-bolder and the frame o the stater
Femove the brush-helder and clean oul all the din and graphate. The dpring on thie
haiiom of the brush rests on s roured fibre dask. The spring bs b oa Gbee ey linde which
provides insalstion oo the sides. Thas bottom disk wall sometimes wear through froem
contimxns vibration. Make new parts o maalase the spring from the brush-holder
ind the frame,



The haorbtoan diske can be glued 1o the fibre cylinder 1o preven carbon dust from
shortimg the boftamn of the spring. Lsa non-conducting high temperatune ghie. Epoxy
will safben if exposed 1o too much heat,

The hard part i3 mounting the brush-holder to the frame, The holder
must be insulated from the frame and the mounting serews. The mounting
hales in the brush-holder are oversized io accept o "shouldes washer”. These
wizdlsers will have to be made from "Bakelite" or sume other insulating
mteninl thit will witlstend the e of the engine

The dimension A" shown

wm the fibre washer should

st e gnnde gieaber tian

the thickmess of the bush- i
hﬂﬂ.’lﬂﬂ“lﬂlﬂ.ﬂ' ; =-an
thicknens of the slecirical Y=

connector goig bo the
brash. If i is too high, the
wather will crack whan the Shostder washer
serew in lghleed I it is

oo shor, # mey nol

inEulnie Mg sbectrical

connection fram e sorew.

The micnmting screw shaiald not be nsulated using "shrink fubing”
ar Lhe maulation Fom elecincal wire. Thess materials ore oo mfl snd
vibmtion may cause them to wear i cause & shoet circull

& possible spurce of shoulder washers would be from old elecirical
rd.lg,-*:l. This type af wather was esed o insulate relay contacts.

11 yois make vour oo sbolder washers, be sure that they are nod
o high dehicky 3o that when ths mouming serews ane ighlened, the
washer will not cracic,

Another remson for rot making the shoulder washers too high s
that the mounting screw could be iouching the washer and appear 1o be
tight, The elecimical connesting hag wouldd be loose and you wiowld have
& PO Connectisn,

11 the shoulder washer is soo shon, the brush-holder or the elecirical
snlder fhug conld touch the mounting sorew and cause o short circuit,
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!"igl.l:nl: 32 158 view of a bnsheholder with the hrosh removed, The left
mcriibing serew wionld alea heve the "pigtanl® of the brush connecting o the
atrap that goes off to the left, The shoulder washer shonld insulote the brush-
hialder, the conpecting sirap and the beush pigtsil cormection. Motice that the
Allen lwead mounting sciew has a flal metal washer and & Hyloo msulating
wnsher under i1 The right side mounting screw b removed and you can see
the parts that must be insulated.




The same results can be obtained by using an insulafing cylinder

Iesulating eyhnder
The meial parss, brush pagtail, solder lug and brush-belder are all

squcczed between the nylon washer and the paper msulation The insuiating

cylinder keeps the metal paris o jouching the serew Motice that the

msulating cyfinder is short escugh 30 the steel wasker does not crush o
The steel washer is needed For- strengih.

The brush-holder is insulsted from the frame by paper This s & special
paper that can be cbianed 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 ol insulation as o template and cur new imsubation from the

paper im this shape
0] (o]
—=1 I =

Form it 1o this shape (o insalaie the brush<holder fram the frame

< Re>
=

[ have replaced the original brush-holder mounting screws with "button-hesd”

Allen gap screws. This makes it possible 1o apply more torgue for & Gghter
eloctrical connection and the screw heads are not as casily damaped
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Check the splder conneciions to the large copper strape that are beiween
the pole picces. Figure 33 shows the sofder connection to the strap and also crackes]
insulation on the large wire, This copper strap was looxe m-hetween the pole windings
as well as on= of the other straps 'When the engme was assembled, the armatsre
turned freely and smoothly 1§ was aaly after the engine wes moumed in the car and
the bundle of wires meved that this problem occured As the car was moved whille
in gear, a grating noise was heard coming from the engine The noise was cpused
by the armature rubbing oo the copper straps. In Figere 33, wvou can see the copper
warn eff of the edie of the strap below the solder conpection. Luckily, this was found
before power was applied to the startes

‘racked
imsulation

Armaiure rubbed
Ofl COPRED SIFp
&t this poaimt,

Figure 13, Damoged copper sop,

Afler clegning the copper shavings owl of the armatare, n "fix" was made to
hold The COpper siraps back in between the pole pieces whare they bebong The fix
1% shown in figure 34 amd merely consists of brass chps that pull tha I:Ea.\']- WiFes
back {oward the cemter of the sator The stator frame was drilled &nd Lapped for
the smallest serew available (dmerican #-50)




I can't over-emphasiee the smportance of checking ard double-checking
everyihing, Look espacially for msufficient insulabon, loose wires or coils o the
pile preces and poor elecincal connecisons. I you see anyihing that can be
improved, do it Then afier you know than everything s perfect, check it again

Securing the staiar windings

Figure 15 shows & rear view of the complete stator on the workbench
Motice the white plastic “cable ves® oa the large bundle of wires and the two
small wires o1 the bottom. The battom wires ga te the forward asd reverse
contact breakers frofmesh The comact breaker wires are anchared to the copper
siraps between the pole pisces

Im Figare 36, the stater i mounted on the enging Motice the Allen-head
mounting holts and the brush=bolder mounting screws. One of the bruskes hes
e removed. You can also see Allen screwi bolting the cronkoase halves together

B i

The cable going 10 the Back box s beld togeiber with rabbes “spiral-wrap®
These are heavy wites and are pol ren “sirelghn® bul are twisted 0 that the cable
can mére easily be bert aronnd corners
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I 2L ENGINE REASSEMBLY

(Bee Addendum for piston modifications)

Clean all parts before repssembly. Clean the pears, roller
bearings. clwich ball bearing. all dirt from the cronkease and all
dirt fgasker marerkad) from the edges of tho erankonss. Check the
crankease for wispage using o st ghtedipe, 1130 35 warped, sand
11 o fas surface.

221, Remove the corrior plale sorseweldly (5 1600

102, Plece the “guide plug™ nte the muunsbafl hobe 1o the crankcase.

325, Plnee the | ¥ mainshafi eoflersy 2-04), spocer (refier 1o Figure 14,
itemi "B, the farge loose gear (4= L300 and Sushieg (-1 00
o the guide plog

224 St iwo Sch gear

2205, Connect the siefmg geae (4-1 15 and (he sedeefor Aridge (3-J4 7 10 the
slxling poars on the layshall and install these paris a3 aunt,

Fugure 37 slsows these pans in the crankease waltlng lor the
rmsvinshaft to be inseried

il



In Gguare 38, the gears are removed and onby the selecior hridge 73047 b8 m place
1 show the proper arientation. Notice that the chamfered edge of the selctor bridge i a1
ihe boriom rear

Chamfiered edge = |

Figure 38, Selector bridge orientals:n

22 4, Install the corner plore mrsemably (50 60) and pomisen it 1o match the *aitness marks”
made inpara 123

127, Becure the carrier plate with 3 bols. The 1op balt and the lower right bodt have sphi
keckwashers The lower el bolt doss not have one. Be sure the slop brackat (5-154)
and thestap freer (5755 are properly insiafled

228, Pul the eounf fsose geor (4142 on the miinshadt with busking (- 1440,
shrreer washer (-0 42a) and sckdidonal wasker (Figure 14 dem "E") i needed

I2.9. Onthe magneto helf of the crankcase, msen |3 reiers 522500, mounshu owlpa shim
{d-I44) (Frinsre 14, em "F"} an tbe cutpat end of the mamshall. This assembly
will be installed as & el

22,10, Saw ibe heads o some bong metnc bolis 10 use as siuds 1o gusde the magneto
half of the crankcase onto the layshatt Thess eleven studs will akso help to
hoild the gasket in place during assembly. One of the bolts should have a slot
sawed into the end of it 80 it can easily be removed with & screwdriver
Soe Flgure 39 Place a uaskes on the siads

il



The crmvhcare falves car be avserchied withom these guide st
{have dare 0 amamy Himes amd peore aoch vt one of (e rolfers Jfoll off
ciend F sl de aloe O over pria I G amazing fow srooslily thivgs g
drygpetier i the gy sfucls g uved

The parrbery devsd o whefod el o mad 09 cvendy oroumd The cromnfe e
Theix 1 experciafly free o ihe rear amd wivere the cramboase wiall are frim,
The studdy will oo prevenr dowamging S Rodes i e gasker wises averiinge
the sorenin o poccitdy prevend teoning dhe gocke dcbing axsembd)

Soumpe mresbees recowmend soukimy fhe ponkens b e warer Il
I v mever ried o prafer de coar il poskenn with secdam diveing ol
ey and 1 alow'T o how peart weoidd ok wish a walerseaked goxked
Secaliire dn ol vl be Detrer

In figuse 39, the gasket is plased onthe gubde studs;

Z210. Maoee the 13 rollers on top of the lavaha sbaom (4 F 20 Figure 349
ahiovws the redlers m pnuiﬁunnn the |r|}'-5-h.u.|!'|. Puiting irmnsmission
ail fren fepodal o greage onlbe mlbers will coose them o stick 16
the-shim and the Eayaball and there & less chance of them becoming
dishodped dusing assesmbly. 11 you use grease, the rolles will sick
betler but may alae stick to the crankease iihey Gl off and you
may ned bear them rolfing around wihen vou ghake the crankcase w
sise i it sere any looai paris ofter ssssmbly,

2313 Make sure tust the veg dowels are i positbon ot the frong and rear of the
crankchse halves,



22-13, Crrasp the owtput ond of the malasha it s the magneto ball ol de erankcase
and s the eisd of ihe mainghaft inte e loose pear. Besping the mugneio
sidhe of the cramkease level. slide it down onbo the crankshafi wing the stads
a5 o guide uml the koo of the maimshai woaches the guide plug. Remove
the guide plug amd lowes the crankeass a Linike more keepang il evel.

Thee rallears o ihe .I'ﬂ;n.r!h;!ll'l' mury il b Mﬂ[r .qffﬂmd with tie crarkoase
burd furrdng the gears hack ond fortl slighnly will allow e crambease ro
q.ﬁl'np mﬂ;mrﬂfmr

22-14. Femove the gade sids and replace 1hem wath maine sopews,

Meirfe Aot socket-heerd™ cap serews oo e wed ded

rrre fargue can e applied o the serews withour dursapisr

the ey Do rol overstovigue the screws beceruse they are
thregded o alammiruans and 1 b poxiile o pull the thready

cart o whee safamiiminonr, [ rhis heippens, the hales will hove o

b el tfedl ol sivel "heli-coils dnseried. The sorews showld
e s Toag ax posethle te ergage e sl sumber pf desasds

22-15. Taghien the scrows bl the rnnsmission balves are frmly joined,

Turn e gears while flphiening the screws amd cheok for

bindiny or friction. I the gears do nod ruen freely in fiest and

Mrurih pear, the st end spocer will bove Io be replaced. {5 s
ol poraihile thal the sliding geor wre rulbing am the 15 or

Ay g

22-16; Clasck this shall esdplay to determime i the end spncers ane the comect thickness,

22-17. Shatt iso meurral amd romee the shalis mdividually e check for binding or gears
rubhing, swaimidigh, favehaf? wed ol

22-1R, Shaft through all gears, epward snd downwnrd, whibe slowly tuming the
otput shofl to check e smoothness of shifting,
I sveryihing i satsfrciory, the engine (5 meady for (el assembly.

LE shifiing is o problem, recheck the following pasagraphs,

Paga 121 Selector fork movermend (pg 20)
Pam 122 Ratchet pawd nction. (pg 21)

FPam. 13 Selector fork adjestment. {pg 23)
Pam. 14 2nd and 3rd pear alignment. (pg 231

53



| 23, FINAL TRANSMISSION ASSEMBLY |

Crtssembie the ranamisaion and reassemble fallowang
the instructions storting &l para. 22.1. The ealy difference &= in
para, 22,10, Before the gasket is placed on the studs, coat the edge
of the crunkease with gosket sealamt. This will prevent odll leaks
Irom the gearbox and air leaks at the crank=hnf end, Pai moee

sealant on 1op of the gasket before the crunkcase halves are joined,

Adter the crankcase halves ane tightly bolted together, pick
it up nnd shake it boping you hear noling. This means thal none
of the rollers have fullen off the layshafft and there are no loose party
in h franmsmissicm.

| 14. TAPERED SHAFTS |

5d

Some parts ape fived 1o tapened shals and have woodmiff keys,
These ports ore,

Drivimp aprocket (4-1 465,
Serrated chech huab (4-1 341,
Linvnsascart armnatune ($-276),

A mentioned in para. 6.3, these pars are prevemed from
slippang by havig a smodh taper on the pant and the shadfy
anid having a tight nul Bstening them together,

The following instrsctions for drving sprocket assembly
should be followed for all tapened shafis thm have woodruff

ey,

IT & tupered shafl is "soomed”, or the mating pan is sconad, bey
shoubd be sanded smoth with emery paper, Do oot file or take off 100
musch mednl which would affect the taper, See figure 40, Here a small
P‘i’l‘."l!l’." nfamuq.' paper 5 placed on the shafi and the sprockst T!md aver
if. By rotating the sprocket back and Sorik slightly, any burrs con be
remived withiuil changing 1he laper.



Figure 4. Sanding the ouwiput sprocked,

Adber sanding thse high spons on e sprocker asd Hlse shafl. vou con wse
fine valve H;rind:lrl.g comgpound prend die m hemer fit

I 25. DRIVING SPROCKET ASSEMELY PROCEDURE I

This procedure con and shoodd be weedd for smy part that i moimted
on a tapered shail,

251, Plnce the driving sprocket on the mairshatf withou the woodrail key aesl
with the woodnufT slots aligned as chose as possibie

252, Chently 1ap the sprocket onto the shafl ungil] vou feel if hitting sobid, Do no
harrmer o 0 begaie the roller bearing on the other end of the malnshall
could be damaged. Pu the sar ¢ 0470 on the shafl and tighien i1 as mich
as poasifile. (beft hand thread),

253, Remiove the nul.

254, Measure the distance from the sprociet face to the end of 1he momshaft.
Yo can use the hack end of a vernier ool iperio make this messaremeni

i3



Wlen the sprocket i3 finally |estalled, o showld be tbe same dstasss from
the end of fle shaft with the woodndl key nstalled. This is ithe only way o

bix s that the tapdrs are mutng properly and the woodniff key iz not
interfering

25 5 Pemove the driving sprocket

356, Replace the drving sprocket with the woodrul key installed Adter tighten-
ing the nui, check the distance 1o the cnd of the shall (o see il the
sprocket ks pulled all the way onto the shaft,

I has not pulled on far enough, the woodnfT key is mterfering. Remowve
the key and examing it for burrs. File away the burrs and iry agam

Woodruff keys will sometsmes “bottom out™ in ke sbot and prevent the
sprocket from moving all the way anto the shafl It is & good idea to Glea
Ettke off the bonom of the key o make sure that it is nor botboming inthe slog

Y
L
- File off the botiom

This sme procedure shoald be followed wiven assembling the parts listed
n para 24 111 1 not done r.l'up:rlr, ihe paris can :]ip arx] causE much
damage

257 When finally nssembiing the parl, make sure that all oil ks removed from the
shnfl and mating parl s thet there @5 pood metal 1o metal sonlsc)

| 16, CRANKSHAFT SPROCKET 11-28) I

261 The erovkrhad sprocker (- 2804267 15 notl wapered, Install the sprociet
with the woodrulf key and the carreet aumber of sfims (-24) for
proper aligement with the clorok body gprocker (47000 Dot forget
thi lackwasher and tighten the mur ¢ -2 (left hand thread),

I vou are wsing the flywhesl halding too] Pastsmart no, G419, this mt
can be tightened afier the armature 5 mounted. But don't farget to do e,

26,2, Tighten the nt 1o & torque of 12 Kg-M & 800 Exact torgue i nof
empartant as loag as the nut ks g

b



7. CLUTCH BODY (4-105)

ZT.1. Flace the comitrmucdr chaia (4-715) on the clutch body and engage it
with the becth on the crunkshall sprocki,

272, Put the cluteh body on the Layshafl. If the chatn is not long emaugh 1o do
ilsis, the crankshafl sprocke will have w be removed amd assembled
with the chain and clatch bady as a unit [ the chain has o removable
link;, the split end of the netaining ¢lip should be woward the rear of the
lmk when the chain is muoving in the forvard directson

The ariginal Socks chaln was contimious and dil not have &
removable link

271, Using the same procedure as m para. 25, fil the clutch hody o the
aluinch ball beartng (4-131] ferst wathour the waodmd key 10 502 how
Enr it will go on the shaft and dben withs the woodrall key. Weoden
divwels urkler the piston will prevert the clsch body from tuming
when tightening the nut (k=fi hand thread) il the chain is insalled,

274, Insall 1he Sluich body with the lockhwazher (4-F 551 The whoon the

lpckwasher fits into o hole on the cluich body, After tightening the
it bend ihe lockwasher up against ane of the flats on the nn

l I8, THRUST PINS E

22.1. Insert throst pirs #4=F 20 F and ratler {4- 122

| 29. SERRATED CLUTCH HUB |

29,1, Fit the serrafed cich b i4-1 340 10 the lnyabafl using the procedusg
outlived in pasa 23, Lise the clubch holding ool Partsma no G405
sebven tighierdng the st

I thie ool s mot avadlable, shifi the tansmission imto firse pear, clamp the
ol spocker (-4 498 i n vice with soft jows nid then tighten the mu,



| 30. CLUTCH PLATES |

M1 Check: the clutch plates for wear, When the cork on the plates becomes worm to
Al point where the prooves slat 1w disappear, they should be replaced

M2 Inseri 4 cork piaies and 3 deel plates into the clutch basket. Alternate the plabes
starting with cork, steel, cork. ¢ic. The steel plates must be inseried with the
mieta] whs facing up ioward the choch adjesting screw,

LY Check the length of the eluleh speimgs. Mew springs are ot least 20mim Bog. Shor
£peings are an indication that they are losing smength anel should ke replaced
Weak sprimgs will casse the clutch 1o slip and wear sxcesgvely under a heavy
boad, Iv'ls wise to replace the clubch springs every time the engine is overhauled.

30,4, Install the prexswee plave @108, 9 Springs (4-110) and 3 spetag g (-840,
Compress the springs and insen the te Incking makes o4-0 12

30,5, Check 1o see that mone of the springs are out of position and that ihe |l:r|.'k.i|:|g plates
are firmly 1m paosalusn.

J06, The ol s (1-480 was not removed hu check (o moke sure the mounting,
screwes are tight. You can remove the oils sump if vom wash becaruse ik 1.||1|.}-
warrkes wiven ke engine b Ln reverse,

30,7, Adjuat the elutch by leosening the foackvur -1 4 and adjost sorew (4= L8
o prvvicde 1Ommm £400" 4 07 movemen of the civech fevar @446
See figurc 41

nut{4-1 (4}

adjnsting screw
H-113)

]



r 3l MAGNETO SYSTEM AND ARMATURE |

AL Ifthe procedures in section 2| /Dhmasiors mrstenaeoe aud repoer) have
bemn perfonmed satisfactorily, the umit ia ready 1o be assembled,

1.2 Chean the crankshaft taper amd asmanan: with fine emery paper.

1.3, Mounl the stalor windiegy (§-2 78 ) using four meinic b screws

314 Rowe the two wires for the forward and revesse coninet beeaker podmy (8-277)
inder the stater windings and through the hale in the crankcose 10 1ke
contaet breaker sade of the crankeass. 1T 1he wired arc damaged, o shost,
o7 if the insulation i damnaged. this is e e to seplose them, Make sirne
theere 15 & rubber growwss! (2-65/ in the hole 2o the insalstion 1= not rbbdng
dginst the sharp ekae of the metal crankcase. Continuous vibmaiiea will
cmse the insalathon 1o wear and cause o shorl cireaif to earih,

305 Muke sure the bnashes slide freely i ike brush-hoelders and the Brash wines

can move Freely,
06, Rgpeat the steps outlined in section 25,
307 Cloan all oil from the crankshaft and armimure taper.
308, Placs the armatune on the crankshafi.

Be careful when putting the armature on the crankshafl,
The hrushes are made of soft carbon and are easily broken

1% For final assembily, naakc suse thal the fockwasker ¢1-32) i3 ipatallod,
“Lockiiie” can be used on the threads of mut ( 1-33) i desined.

| AL CYLINDER (1-1) |

320 Clean ihe wop edge of the cramkease anoumd the smeds (2-400 by conefully
scraping awny any dire, pieces of gesket, i




112 Trm any exeess crowkcass gaoker (248 even with the iop of the crankeame

113 Clean the surfaces where rakely ste usad. Hooam ol evbnder. op o ox indit,
head. and carhareitor msamtmg surfaoe,

314, Corelully scrape tse carbon scale rom the top of the prston Try not 1o scrape

dévn bo the sluminiun as this can cause hot spots on be piston. Try i leave
i theit blsck coating an the pistan.

A28, berape Tt eRoess Carban Gl i thee exbusl fHn

[
g

2

If eenw pisgon rings are imstalled, check oo see if the cvlinder has been rebored s
v con get the correct size rings. Chack bore diameter and msion dismeter. [
the ¢y limder is "ot of mommd™ it can be rebonod and o langor pistion and Larges
rngs can be installed. Any smadl engine shop can check this

32,7 Macecach new ring inthe eylinder nnd check she gap ad the ends. See figure 42
Slake sure the ends of the ring are pot 1ouching. There should be abont 3mm
i Srm gag betwesin e ends when the mng s in the evlinder. 1 necsssary
geind some of I'ike and of the ring.

a% § i

128 IF paston mings are replaced. clean the grooves i (he piston A broken piston
g can be used e scape out the din. Piston rings are very hard and breok
very easily if spread too mueh. Carefully stide the ring over the piston until
it sangs aivto the groose. Mike swane the mngs are right side ug so the ends of
the Hngs i b pin locabed in the groove,



329 Puta new pecker (0<84dp on the crankcses studls,

3210 With the piston rings an the piston, the cylinder can be put on, Place wooden
stleks under the phton 1o keep b rom meving and place the cylinder on the
top pistos ring. Carefully pudh the top ribg o the groove snd work around
uril ke entire ring is inthe prosve. 0O NOT BREAK THE SECOND RING.
The eylinder is heavy and as the fira fing snaps imto place, the cylnder will
dreop oo the second ring amd may break il

32,11, With all three nings upin the cylinder, boh the evlinder o the crankcase,

There it aprovice [eecommeend monde by PERMATEY
cilfed “mnti=reize . This is o poste mande of afumipium
perticles sunpensed i ol prdvenis parky from rasiing
wnd seizimg I s expecially goed on paris i e, such
v wiarel marn, ar pariy thal are sulyjected to et ke
exhenert warg (1< L3 av alinder ol

i 33 CYLINDER HEAD t

351, Clean b excess casbon from the eylinder bead. This can be eleaned down to bare
metnl and it could be polished to slow dewms funere carkon baildup,

332 Clean the mating surfaces of the cylimder and the cylinder head and ingall a new gasket,

353, Atinch the oylinder head wich badrs ¢ 1-3),

| 34, ENGINE TIMING |

This |s probabdy the best e u set the engime Himmg. 11 1% misch easier than
diaing i1 with tbe engine in tbe car and evervthing is easier 1o see and get ot on the
warkhench,

M1, Temporarily pu the craakeane stafreover (3-TiEHon the engine and secune i with the

muurding bolis. Pull the conisci breaker poinds bock so that the crankshafi does
not bend them when dxing this.

il



34,2 Rastate the crankshadt until the poinis are fully open.
34,3, Adiust the point gap te about Smm,
Saene style of points hnve an ecceriric screw o change poind gap,

If vour poines do mat have this screw, bend the stationary conngt in
@it this ameunt of gap.

344, Remove the spark plugand msent the back end of the vernler until iowosches the piston

145 Tiom the srmmatore by land unel] the pisson reaches T, (op demd conter)

34,6, Using the vermier caliper, measures the dissancs from the top of the pistan io the top

of the spark plug bode.

34,7, Increase this measurement on the vernber by Smm

The forwnrd contact breaker (poiry shoold open
between 4 Smm and 5. Sman befone H:-pd-:tl.l.l cemiber.

4 X A ihe contecd breskers, ainach sn ohmeeter from the forward conine bresker
wire ip ¢arih,

4.9, Tumn the amature tn the foraned direction foeweierefockwrey, With the copincts

closad frera pestimey, rofnoe the armotune oniil the contscts npen A rerimancs)

ni 1he same time the top of the pasion weuches the vermler caliper. This b Smin
hefon: T,

Bl careful when deing this becausa the tap of the pisicn
is “domed” and the vernier must be beld the same way s
that it bouckes appros, the same plsce on the peston, 1§t
is held ot a dillerent angle, the readings sAll be in ermar,

3410 To change the timing, loosen the to serewes on the contact breaker plale and
rolste the plale. Some comact breakess have a screw to bold the contact and
an “cecentric” caa (ol sorew dlfiodse o move the coneact slightly, This
is used for the rongh adjustment. As the mounting seresy bor the contact 18
tightened, the contact will move sfightly. The fine mdjustment i made by
rotating the plabe,

il



340 T same mitheed s ased for the reverse timing. The only differences nre,

[ comscts should open 3mm o 4mm before TIRC,

Aufjust the vemiber b0 3, Smm lower than TDC and lock it
Rotaie the engine in the reverse direction dwmuatury Inrsing clackiie),
DEIMOT rotate the breaker plate as this will alter the forward 1eming.
Pend the fixed contact to get the breaker to open at the right Hme.

Tak, [ 2, [ ubricate the el pad 'nl.':il'.hhi.ghmzhing pomt grease used for comtact breakers.
Adliusl tbe pad sol touches the cam on the crankdlui at the high polm

[T new conact breakers oze instslled, ts: fibre cam-follewer
will wear quickly until it= shape: forms o §it the cam, This
mcans that timing skl be adjusted apmm aller d.r.l'ring
200300 Kibpmeiers.

| 35, FAN HOUSING |

351, Atmch the fan housing assembly {10-360) with three metric screws plus
Inckwashers. There are openings i this housing For boses toibe manifold
heaver. 17 the heater 15 not used, make a plate 10 bleck the apening. 1706 3
lefi open. the engine cooling air will not cirealaie properly

382, Antach the fon @1 0-360) with faur serews and lockamshers

353 Attach the fim cover {T{-362).

| 36, ENGINE REASSEMBLY |

60 Armch g cover (0-3T0 and air defector hood (I0-372)

Wb mand -8 15 thghbened. makee sure if is noi puriing » eteain on the s
dieflectar, It shoauld be holding the air deflector agains the purmmned st (-7

S parw. 5.3



W2 Atinch the cenler emgine mouniing bricks aed e ronl engine mounlng
hrncket o the ergene.

M} Thereisn “cup” under thie aeivime spresker /=0 080 10 wilikch 1he nibher slecve
i atdnched. The certer hole i be cup may ke oo small foallow st to pass
wrver the teeth of e driving sprockes. 1T necessany. cut a noich inthe cup
betwizem b of the moanting koles juss enough 1 allma the cug o prss over
the teeth [ vou managed 1w get the sprocket off without removing the cup,
there is no problem. Atach the cup io the crankcase with 4 fat-head screws

364 Connect the exhausi pipe and exfoest gusksd (08 2500 10 the cylinder and
tighten the exhous nol. Do nil hanumer on e Brass mugas s easily crocked

See parngraph 5.1,

36,5, Antach the sabneer o the engine,

37. INSTALLING THE ENGINE

371 Bemove the muslguasd fwang foom the meas wheel,

Ty {y #isr :rc:n.turlrﬁlw arfter tler ergine (s imxtlied, the
rubher sleere sl e cormocted from thd CRETHE [ e Fesw
swirgdme arm, I 0 mvicle gmsfer do @l e dal af the
radeher sl i e mindgvard b renroved

7.2, 8 the parkiog brake part way sooibe car can il be moved.,

373, Clean the weothed sleeve fdogbonel and pack it with grense, Insen the pressire
spring and plug in the loothed Sleeve and pluce it where it is rendily accexsahle
The end of the tothed sleeve that has the spring and plog irserted must be
T o

374, Ginsp the enging by the exhoost pipe and the silencer and place the frant englne
manting brocket on the stod of the fram ergime nsoun

Einise the back ol the engine and place the toolad slesve fadih
rulhr dhust cover) between the engine amd the cear swinging arm.

a4



Slide the center enpine mayng onia the fork inthe frame and lel
the enging hang on the censer mount, HOLT 1T THERE SO 0T THISER'T
SLIP OFF THE FEAME, It may be necessary 1o pul 1he car meo geor dnd
marve it slighiby for the tonched sleeve 1o mesh with the sprociet,

75, Fasten the conter mount tothe frame with twe balts:

7.6, Twghten the ot engine mounting nut fuwath feckwavher) amd the 1op engine
AT SETEW.

37T, Conees the elusch cable, Adjust serew (2450 5o there is no slack in the
cabie onel it 75 just saartimg vopall on the clict fever =0 060, Mmach e
cluich relum spring tr the clatch lever,

IT.H Conmect il neuiral select cable. (sée secton 1)

378, Temporarily atinch the gear charge lever 5=/ TH asd shill isto amy gear,
Rocking the car back and focth will make shifting casier, Saquesze the
nezuiral lever an the pear shafi lever in the cockpit and listen for the
tramsmisslion w0 elick™ nto neéuiral before the lever reaches the end of its
iraved, .-WJI-HI 13-17Fa) ﬂ.:;l'll.l'lf.l'lr sevew b di This, If there s not enough
adjustment usng the screw, the end of the cable 1o the cockpit should be
reposlionsd.

371k Clean the edpes-of the eraboany sidecover (3751 Pul gasket sealanl on the
edpe of the side cover, Ensert the six meusting balis sfifeeat fengrhy 1n the
cover and place & new goskel over (e balts, Put gasket sealant oo this side
of the paskerand slide the cover onso the coging, Feed the comtack breaker
wires through the hole in the gasket and the cover while doing this. Pull on
the wires as the cover is being positionsd !-ul]ul.l]u:}-li: il gt pin:h&d
between the cover and the ransmission. Thghten the cover holts,

IT L Bemoye Ui aide venf piting (2-500 nnd add traonsmission-odl, USE MON-HYPOIT)
OIL. DO NOT REMOVE OR LOOSEN THE NUT FOR PIVOT PIN {5-16%).

Adding oil is o slow process, A plastic mustard o calsup dispenser
ikt is used in resimarants makes the job enster, The amount of el needed &=
apprex, Ta0 ml 1 find that fillmg m}'d'uphbur:'l-!'l'&:: B JusL alwonisl nm}ug.h
‘Whian the il 15 poured mbe the crankcase, il will slowly seep over nfo the
gramkease side cover (3= 75) where the chtch plates sre [ocated. Yery showly.
Allow enough timse for the oal 1o distribute self evenly inthe crankease arad
see ilil comes up 1o the bodtom of the clurch cover plate apering (3-225



Dn "t be in o hoery 1o add more ol begnuss 1o0 much wil | overflow out of fhe
opening and cnise 0 mess. Oo arsl do sirmething else while the ml s seliling. The (il
ol level shaoald comme 10 the paint where 2 is gbout 10 flow ot of the openang as shown
in figuse 43

If the neirral s=lector cable k= cnnmected and the cromtcare slde cover (F- T0)
i% attnched, the ail can be poured into the clteh apemag os shwn in fgure 43, Pluce
the engine ki a level positon asd vou stlll have o wait unel the oil seeks its own level
in ihe crankease v see 10 18 filled o thie point

A8 TELEFLEX ADBJUSTMENT |

581, Move the pear shifi lever in the cogkpit all the way foraard

382, At the e end af the Teleflex cable fw e cigploe, senbe or file o
mark om the imner ciable where # emerges froms the oater cable

383, Move the gear alaft lever m the -.'-:n.'kp:ll.'.l.'l lhe rear.

A, Make another mark 0 n para. 380, The distanee between these minrks
5 1he maximam raved of the cable



A8.5 Make amother mark on the cable halfway between the ather tora, With
the Teleflex cable in this cemer position, the pear change lever (3-179)
should be in M8 cemlenad position as determined by the reivm spring
Fi-fE3) m ke ransmassion

184 Connest tbe top of the gear change lever 10 the Talefle cable,

8.7 Slide the bothom of the gear charge lever cnte the geor chamge sharf
{550 Insert clampreg sorew (3-8 and fasten with e (55820

J8& [f the inner cable of the Teleflex had 10 be moved 1o engage the gear chavge
birver with 1he splines ar ibe gear change shafi (3- 1500, the cuter sheath
of the Teleflex can be unclamped fram the body and moved sligkily. This
is akso the fine sdjusment of the Teleflex

3%, REAR BONMET

39 | Heverse the procedure m section |

— T

Baobert Sodites
13 M. Mormngside Drive
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