





T ETRCELUCTICGE

These .motorcycles are designed for highest aquality
nerfermance., ‘'(arefully selected materials:ang-nrecision

iconstruction .nrovide escestional ruggedness -and quiet
‘oneration :with minimum:overall weight. -Proner .service
‘methods -are:vital iin'maintaining the ioriginal verformance
-characteristics:of 'the ‘machines. -

‘The ‘manufacturing-and rassembly ‘tolerances :cf "these

:models :have :been ‘recduced ‘to very:smat] ‘limits. 'The desian
‘moves almost .entirely the need of measuring-clearances.
‘fue to this fact, 'care in the handling.and cleaning of

narts-cannot ‘te tco highly stressed. -in obsolutely

*¢lean wbrking;aréa,,nroner'use‘of'the'correct tocls ang
‘neat:vorkmanship :are renuired to:z2ccomplish the nrecise
-assembly ‘necessary :to:assure:satisfactory rerformance.

‘Snecial :service tools: have :been:designed to

-facilitate:service:onerations:and:asstre nrotection of
‘the:narts:against:damage ‘znd ‘disfigurement. -Further
service-information:will -neriodically be nublished in
‘the-form cf.additional .nages for-this maneal. -Special
‘infermation-can .be:had:at any time, :from the-Service

‘Lepartment.
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'5009;'3INGLE'CYL|NDER;WOOESﬁAN
'SEGTIQN’A.'TECHNICAL‘EATE

1ERGINE"
‘CubicCapacity "499 cc
‘Stroke 'Hominal ‘90 *mm
‘Bore ‘Nominal ‘84 :mm

© “Actual 23:307"
’(Rebore:toinZO"*when:wear$exceeds':008"fand:again‘to’:G40"'after
rafurther:.:008" twear.)
' -Compression ‘Ratio ‘7:25:to" 1.

‘Piston:Diameter N
‘Bottom:of:Skirt:--Fore-and-aft.  :3:3047/3:3042"

‘Top ' Lands. 3,287 /3284 "
‘Riston'Rings. o '
‘Width1-:Plain-Rings - (Two) 063/ :.062"
" ‘Scraper-Rings‘(One) *. 156/ . 155"
‘Radial ‘Thickness ) " 115/ 108"
‘Clearance:in:Grooves ' *20035/.0015"

‘Replace‘Piston'Rings swhen:gap :exceeds I/16"
‘Oversize:Pistons:and‘Rings -Available 020" ;:and ‘. 0ULO"

‘Piston'Boss‘Internal -Diameter = ::7500/.7498"
‘Piston:Pin Diameter <7500/ . 7498"
‘Gon. ‘RodiSmall -End ‘Diameter +:7510/.75025"
‘Con. :Rod ‘Big:End -Diameter 1:62625/1:62575"
:CrankPin‘Diameter 27507/ ' 1 7505"
‘Driving:Side‘Main ‘Ball ‘Bearing {Two) Type. ‘SKF.CRL.8. :and SKF.RLS.8.
'Outside Diameter 2.25"
“Inside:Diameter |.00"
"Width '.625"
‘Timing'Side 'Main-Roller‘Bearing ‘
‘Outside:Diameter [.876:/1.:875"
‘Inside Diameter 115002/ [ 14998"
‘Width ' -:750
‘Size:of Rotlers
‘Diameter :. 2500/ :.2499"
‘Length ;328 ) .827"

i@raded'Rollers are available of
1:0001™ from .2490" .to’.2500".

‘RockeriBearing-Inside-Ciameter $:626/ :.625"
" ‘Rocker:Spindle-Biameter -~ 624/ .6235"
‘Intet-Valtve -Stem ' Diameter ©23U30/:3425"
'(3)



:ExhaustValve:Stem:Diameter
‘ValveiGuide:internal iDiameter
tYalveiGuide :External :Diameter
‘Guide’Hote:in Cytinder Head
‘TappetiStem:Diameter :
‘Tappet:Guide‘Internal :Diameter
iTappet :Guide :External ‘Diameter
‘Guide*Hole :in:Crankcase
?Tappetielearance:with:cold.engine
‘Inlet
:Exhaust
-Yalve:Spring:Free:Length
*{nner
"Guter
‘{Renew rwhen :reduced tby*3/16:inch).
Valve 'Timingswith:.012" iclearance
:Exhaust*Opens-
tExhaust:Closes
‘Inlet‘Opens
‘Intet:Closes
Cam-Spindle ‘External ‘Diameter
'Cam*Bushing1lnte:nal%Diaheter
‘Cam:Lift | _
-Yalve:Lift (Approxi) .
"Mag-=dyno
1Sneed
Points
*Timing
‘Engine !Sorocket
‘Clutch:Sprocket
‘Final :Prive:Sprocket
‘Primary Chain
“Type-
:Length-
Width
‘Piteh
‘Feed’0i1 <Pump
:Speed
‘Piston:Dia.
‘Stroke
‘Return’0il ‘Pump
:Sneed
‘Piston:Diameter
‘Stroke
:Spark :Plug
‘Type

- ‘Diameter
. S

123410/ :3405"
113447/ :3437"
1:6275f.6270"
1:6261).625""
253757 /5374 "
103767/1375""
1.7510/:7505"
7507/ 1789

Nil
Nil

97032"
$2:095"

*zsowbefore*B:DéG.
:350 ;after :T.D:C.
1400 ibefore ‘T.D.C.
'700 .after 1B.D.C.
16240/ :6235"
*.6255/ :6245"
":3125"
©.3125"

“‘Hal f‘Engine Speed
-:018/:018"
:3/8:before T.D.C.
:25 1 Teeth
:56-Teeth

*17 “Teeth

‘Dunlex 4038
190 :Pitches
1.628"

r3378"

l7l2‘Engine18peed
11219757 12495"
500"

‘1/12Engine :Speed

¥
ﬁ:37ﬁ757:3745"f
12500" |

‘KEG. FE. 100

14 :mm.



: *SOOGCESINGLE‘CYLJHDER§WOODSMAN

‘SECTION'B. ‘ENGINE'SPECIFICATION

S P ‘Engine
*2. iCylinder*Head
3. %Cylinder

Sl tPiston

© 18, 7 iConnecting-Rod

6. ‘Crankcase
i # ‘Grankshaft!&'Flywheel
Lag ‘Main‘Bearings

©19. fe +Cams

-ﬁfO. | *Vaives
L vValyg&Gear
12, ']imingfbrive
‘!5. ‘ténitionzand*highting'System
Lz ‘Carburetor
15 ‘Air:Filter
‘16, ‘Llubrication 'System
=-H‘.'-' ‘Breather
18, - r@earbox
-!19- _“@lutch
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’500cc ' SINGLE 'CYLINPER WOORSMAN

'SECTION'B. "ENGINE SPECIFICATICGN

'Bili*ENGINE

‘The-engine:is-a*499-cc vertical single=cylinder:four-stroke with
=separate*cylinderzheadsgnd:fthy'enélosedfpressureéfedzoverhead=valve
1gear. 'Itahaszdny;sumpelubriéatioh;with the .0oil -tank:integral :with - the
1crankcasesand?afbuilt+upzsteel*crankshaft.
1B;2. CYLIRRER HEAD ‘

*The:cylinder thead 'is die=cast:from.aluminum:alloy :with .ample
*finning to=ensune1adeqyate:cooling. ‘The .exhaust ipipe:insert:is-cast
iiniand:the'valve . inserts:are:of-austenitic:iron:and:areishrunk:in:so
"that:they:are:replaceable.

‘Theilargequrezinduction:port:is'stream}inedsandzbtended'to

:the "valve :seating.

tBi3. CYLIRPER
‘The:cylinder :barrel "is cast:from:aluminum:altloy or austenitic-iron
.and :has:a-liner ;of austenitic.iron. ~The cylinder:head is.lapped:onto

.the :barrel :without any :gasket and:is located .by.a pin, "in-the:case
:of .aluminum ‘head :and ¢yt inder barrel. “A gasket:is:used:.when.aluminum
thead 1and icast .iron barrel .is:used. :The:bore:is norminaltty -84 -mm

-and 'the 'stroke*90 :mm:giving a cubic canacity of 499 cc.
‘Bili. PISTGN

' ‘The thigh compression.piston:is.of low expansion:aluminum:alioy,
:heat’treated,:andsformeturneﬁ;oyal. *The compression ratio:is‘7¢ to|.
‘There .are three pistan-rings, ‘the :top two .of :which-are-compression
‘rings. ‘Both .are:.taper:ground:and:ene:is chromium:plated. 'The:third
‘ring:is:for.oil:controt-and:is-slotted.

1Bib5. ‘CONNECTING :RGD

‘The:connecting:rod is produced from.a stamping:of-Hiduminium
*RR66:1ight .alloy. °The:.little end:bearing:is of alloy direct .onto
.the:piston:pin. 'In case.of:wear afterzlong,servicé~theslittle'end
*can ibe :bored:out:and:fitted:with ;a bushing, :but:this:is rarety
‘necessary.

'The :big end :has:a:hardened chrome .steel :bushing nressed "in and a
floating bushing made:from'mild steel and:white-metalted.
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1B.:6: ‘CRANKGASE
*The}combined?crankcaseaandfoil:tank;areadieécastifwomttight

:alloyiin:twoihalves, ibeingisplit:vertically.

{BI7:7CRANKSHAFTIAND (FLYWHEEE =
*The*cnankshaft*is1buitt~hp’from'two=steel'flywheeFS'bolted'to

- :thererankipiniand ibolted: and keyed ito the‘englne shafts,\theswhote
ibeing:carefully: ibalanced. o -

1B:8. 'MALN?BEARINGS
'Onithedrivingisideithere:are:twoibearings, ione:ball :andione
%rotler,fbothahayingiinnersand|outere&5cés;thikeson;theatimingiside
:there:arezaﬁnoller:bearing,zwith.the»nollerszrunninglonﬁghesshaft,
.and:aiplain:phosphor:bronze :bushing.

7B:9.: :CAMS .

1Theicamsiare:integral iwith .the :camigears:beingimachined:from
icarbon :steel iand icase thardened. %Theyahavexintewnal bronze bushings
;runningion;fixedishafts:initheitiming:case. "The: camxpwolees are
:produced iwithisilencing:ramps itoiensure: qu1et runnlng

1B:10. ‘VAEVES. ‘
:Theiinlet:valtveiisimachined:from:a;stampingiof:Siliconschrome
‘valve isteel 1and’ithe iexhaust ivalve iis ofiausteniticisteel.

Billi:VARVEIGEAR

%TheivalveSiane:opeﬁatedsfnomztheﬁcamssbyzmeans?ofa}aﬁgerflat-
abased%guideqatappets,%highzqualityitubulafastee]?pushanods,iwjth
¢isteel icaps, 1and ioverhead 1rockers. Two:compressionssprings:are:fitted
itoieach valve,

iBif2itTIMINGiBPREVE

‘Theicams aretlocated:in:theitiming:case:and:aretdriven:athalf
‘engine: speed rfrom: the1crankshaft by?a_pOSItrve‘geared idrive.

‘The :mag=dyno i is ! ‘diiven from:theiintet :cam: gear through two idler
igears iwhich:also:act ias 1atgear spump itoireturn -the .0il :from:the timing
rcaseito the:ail :tank. ' '

¥B.E3. s EGRITION tAND L I GHTENGISYSTEM.. .

ikightingiandiignition:areisupplied:from:a Lucas iMag+dyno, iwhich
consrsts jof :a:magneto irunningiatif: englne speed'andza :dynamo runnlng
iat | "t/3engine:speed. :

1B k4. *CARBURETOR
tAmal itype ;276/6X/ [A.
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BitB5:AIRFIETER
‘The;airssﬁpplyzto the :carburetor :is cleaned:by :a Vokes ‘Micro=VYee
‘Filter.fitted:direct.onto ithe'carburetor :intake.

!Bi16. EUBRICGATION {SYSTEM

*Lubrication.is by .a dry-sump :system:which: is:entirely

zautomaticaand3positiyezin;action.

‘Theioil :tank:is integral :with :the:crankcase, ‘ensuring:the
:fullarate:of:circulationRimmed@gtely the*engine}is started and rapid
zheating:ofithezoil'inicold:weéthgg.

'There:are%twoepistonttypezoit:pumps?nunningaat*t/rz‘enginezspeed,
?positivelyidrivenEfrom?the?timing:side‘enginefshaftkthwoughfa-worm
igear. , '

’Theifeed;pump;atzthetrearEOfithe‘timihg'coverEisffor%pumpingsoil
‘from:the:tank:to:the:ibig end:bearing. :This:ioil:drains:to the bottom
;of :the:crankcaseiand iis ‘pumped:by .the :return:pump iback to .the :tank.

'Some iof itheireturn:oil :is.by=passedito:the cylinder:head:fcr
itubricatingithe irocker igear, :whence:it:flows:down .to:push:rod:tunnels
ito.the:timing:case.

‘Fromihere:it-is-returned:to:the :tank iby the :two.idler gears'in:the
itiming:drive:which act .as:a:gear pumn.

*TheiretUFn:pump;haSzaﬂcabacity:of:approximately!double’thét%of’the
:feed ipump, :which ensures:thatioil ‘does:not accumuiate:in:the crankcase.

:Both:ipumps .are double-acting, but the two sides:of:the:feed:pump
sarerintefeonnected,itherebyigivingianaaugmentedzand:more’evenesupp}y~to
:theibigiend. 'Both:sides.of .the return pump:are-also:interconnected:for
idraining:the:crankcase.

:Separate ispring=loaded:relief:val¥ves control :the:pressure-to the
:big.endandto:the'valve:gear.  *The:oil :supply-toithe:bigiend. is through
iinternally:drilled:passages and that:to the:valveigear:is:through'an
:external ipipe.

1Gauzeistrainers:are:nrovided:for:the feed.oil:leavingithe tank-and
:for->the:return:oil:from:the :crankcase.. *In:additien, ‘the :feed:oil ito:the
‘big.end:is:pumped under :pressure through .a large-capacity felt:filter.

*An1important%featureaofatheadesign%of'thfs~fi1teriis*that*the
‘internal iarrangement:is:such:that, :shouldrit be'neg]ectediand?become
‘clogged, the:oil .pressure:will tift:the soring'end capioff:its:seating
‘thereby :automatically by-passing:the:filter sosthat -the:big end will
‘not be:deprived:of:lubrication, ‘even:though-the oil ‘may:be-dirty.

iB.L7. ‘BREATHER
‘Theiefficient :operation:of:the:breathertis:of:paramount

iimportance :to:the .performance:of ‘the ‘engine :because:it:acts:-as-a
‘non<return:valve:between:the crankcase and the:outside atmosphere,
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.causing:a.partial :vacuum:in the:crankcase:and:rocker :boxes:which:prevents
gthespassage}of;oil1intosthe%cy¥indei!andlconSeQHEhtgsmoking;and;oitingaof
ithe :ptug. I o

*The sbreather:isilocatedion the driving side iof the icrankcase iand
iconsistsiofia .smallihousingicontaining tio .pen-steel :discs icoveringitwo
iholes:drilled:in the:crankecase. e .

‘Accurate :seatingiof;the:discs:is:ensured:by:a:pen+steel iplate:held
:between :the ;breather :body :and ithe icrankcase. ‘

" 1B. 18, *GEARBOX
‘The igearboxiis:botted:ontothe :back of :the:crankcase:andihas:four
sspeeds;swhichianexfootfcontnolled,;and?éepétentedineutraj4finden. *All
igears:are'in:constant imesh, :changes :being:effected :by rbbustsdog;clutches.
‘The ;standard:gear iratios:are:as:follows, *6.06, 7:9, 10.9, 16:8 to I.

iB.19 CLUTCH

'The:clutchihasisix:pressure:plates:and:five :friction plates, sincluding
ithe isprocketiwhich:isilinedion:bothssidesiwithifriction:material. iThe
otherifrictioniplates:haveicorkiinsertsiwhich:give:smooth:operation:and
1freedom:from:stippingiin:the ipresenceiof:oil,

(12)



'500cc :SIKGLE CYLINDER :WOODSMAN
:SECTION:C. :SERVICE *GPERATIONS *WITH ENGINE : IN: FRAME

l. ‘Removal of ‘' Timing:Cover
‘2. 'Yalve:Timing
13, ‘Tappet'Adjustment
i, ‘lgnition:Timing
‘5. ’Removal:oflthe!Gas*Tank
"6 =Rem9valzofsthe'Cylinder‘Head
7. :Removal ;of - the Valves
-3 '‘Removal :of :the 'Rockers
'9. ‘Removal .of the-Valve Guides
10, ‘Removal :of -the Cylinder:Barrel
Il ‘Removal ;of ;the ‘Piston
12, ‘Decarbonizing
13, 'Grinding:in:the :Valves
"I ‘Re=assembly ;after Decarbonization
‘15, ‘Cleaning:the ‘Gil ‘Filter
i6. 'Qverhaul :of the'0il ‘Pumos
‘|7, '‘Removal :of ‘Pump *Worm:-and TimingGear
18. ‘Removal of 1the ‘Mag=dyno :Gear
19. :Primary ‘€hain:Adjustment
-20. '‘Removal :of :the 'Engine 'and 'Clutch -Sprocket
‘2t. ;Removal :0f ithe ' Tappets ‘and-Guides
122. ‘Dismantling the Breather
*23. ‘Removal :of :the ‘Clutch
24, =Remova|,ofethe'Final-Drive'Sprocket
‘25. -Pressure ‘Retief Valves
:126. fRemovalsof!the'Mag*dyno
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.800cc :SINGLE CYLINDER WOODRSMAN
"SECTTON-C. :SERVICE 'OPERATIONS ‘WITH ENGINE-IN FRAME

i€.1. 'RERGVAL'OFTTHE "TIMING:COVER

First.place-aftray.under-the‘engine'tO'catch'the.oil'which:wi}]
‘escape twhen :the :cover :is .removed.

‘Remove ‘the -exhaust ipipe and:silencer.

‘Remove:nine :screws . from the 'cover, ‘taking:care-not to lose the
?séalingswashens,aoneffor’eaeh‘screw;:

‘Draw:off-the:timing:cover, tanping:it tightly if necessary.

‘In-refitting:the:timing cover:see:that the:gasket :is-correctly
.located tover:theioil :hotes, iusing-a:little grease fnot- compound)
to-hold it in pos#tlgn

-See that ‘theweoark nlug:is-in-position:in 'the:hote-in-the numn
‘worm. -|f-the:plug-is damaged.it should be renewed:to ensure il

18]

-nressure :to 'the :big end bearing.

‘The :refitting.of ‘the :timing:cover will be facilitated if the
‘engine tis :turnedigently :forwards :while :the:cover:is:being:out:in
:ntace. :This:will .helpithe engagement ;of :the :pump :worm:with the
‘pump ‘spindle -and iprevent : :damage :to ‘the :gears.

:The :filter chamber :should :be: frlled ‘with clean .oil .before the
itimingicovertis:refitted.

*To verify-that.:ithe ioil pu-pSsare'working'after'replacing“{he
.cover, .start . the;enrtne up :and iremove .theiotl:Tiller cap so that the
ol ‘return .nipeican:be .seen. :lt:may: ‘take : several 'minutes :before
-there is:sufficient:oil:in the:engine :for :the:return:flow:through
.the .relief-valve:to commence.

16:2: *VALVE ITIMING .«

‘The icams :are :integral :with ‘the :cam:gears :and ithe ;nosition :for
‘correct :timing:is marked;on:the:gears :by :small ‘dots.

‘Rotate .the iengine ito top.deadzcenter:ahdsputithe'exhaust?(or
.right :hand) :cam:gear:in:position.so:that:the:nair of:dots on it are
‘opposite the pair:of dots on-the-timing:gear on the:crankshaft.

-Put :the:intet-(or ‘1eft -hand) cam:qear:in position:so that :the
isingle .dot:on:it.is opposite the single dotion the exhaust:cam:gear.

‘The correct ;timing :at ;012" ‘clearance iis as :follows:

‘Exhaust .onens 759 :before ‘bottom dead rcenter.
‘Exhaust icloses 350 .after :{op .dead '‘center.,
"Inlet :onens *409 ;before :ton .dead icenter.
‘Intet:closes 700 .after :bottom dead center.
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1603, ' TAPPET TADJUSTMENT

The :tappets:are .adjusted:by :the :bal] :and :socket :joints :which :are
‘located :in-a-compartment:at the:side.of :the :cylinder ;and :access ito which
iis.obtained iby :removing:ithe :inspection-cover.

'Before?ehecking=the!clearaﬁcé?6r¥makingaanyeadjustment,fnotatesthe
rengine iuntil the:pistoniis.at the top .of the:firing:stroke. 'Thisiwill
‘ensure ithat iboth :valtvesiare:closed iand ithat ithe itappets 1are iwell :clear
iof :the:silencingiramps :on -the :cams. 'lf:theﬁcylindergheadahaszbeen
rdismantled;smake:surefthat~theeendscapsshave:been;putabackeonfthervalve
.stems.

‘Because iof ithe iball iand isocket . joints .at :the ibottom .of :the ipush
irods, :the itappet clearance icannot :be :measured :there :but :between :the

valve :stems :and :rockers, 'with the :rocker box "covers ;removed. 'To
:remove 'the rocker :box :covers ‘the :gas -tank :must :be taken off ' (See
Section-€:5:).

'Thecorrect:clearance:is ﬁil:or;as:little,aSEpossibleawith:the
-engine ‘COLE.

*To :make :the :adjustment tholkd :the .push irod ibottom :and* ¢ Top : hexagon)
:and :turn ithe :Tocknut:{Middle hexagon) :to:the: teft. . :Screw:the ipush
rodtcupi(Bottomshexagoﬁ)Jto:thesléftrto‘take'up'c}eawance;or:to'the
ﬁight'tOiincrease;theﬁclearance,rat!the;same'timezholdingathe:pushfrod
‘bottom end- (Top :hexagon). ‘'Lock:the .adjustment by:tightening:the
.locknut iagainst the ipush irod :end :and ithen:re=check :the iclearance.

‘Gwing:to.the:initial :bedding:down.of :the iwearing :surfaces, ithe
'tappetsaonanewzengineszmay:nequiresadjustmentsaftérstheafirst;few
thundred ‘miles.

@, FGHITION : TIMING

'The setting:of .theiignition:timing:depénds :upon :the iposition of
.the 'mag=dynoigear:relative ito.the mag=dyno: shaft

‘To:obtain accecessito:the: mag—dyno geariit: lis ¢ ‘necessary :1o:remove
.the timing-cover:(See-Section-€.}:).

:The igear :is mountedion:;a smooth:taper onithe:mag-dyno shaft:and
theld:in pesition by :a-nut-(RIGHT “HAND :THREAD). (To.remove ithe:gear
sund04the{ndt:and:use:the:specfal;extnactor?(SeeaSpecial Tool :Section).

‘Beforézsettingsthe«timingfadjustathe4Contactibreakerﬁpoipts:to
.a-clearance :of*:015 inch:whenifully :openediand inut the iignition lever
stn-thefull .advance position. ;See;thatithe}sckewzin~the¢magnetozring
:is:in the:end.of the:slotiand :thatitheiring:is:not:sticking.

‘To:set ithe . timing, :turn :the engine.unti]:the;piston;is%S}Siinch
;before'top:deadzcenter;on;thewcompressionsstnoke,si:e.swith;both
‘valves iclosed. '
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-Insert a.piece ofithin:tissue:paper :between the .points.of :the
!contactebreakersaﬁd|tunn;theamagnéto:fbnwards;unti]:therpaper'can
;just:be;puhied;out.h!éfvesthe:gearia;sharnstapetOisecuresit;on
;thezshaft:andathen{lbékaft;by'tighteningrtheznut.

?GZS:1TREMGVAL?OFTTHE?GASOEINE?TAHK

:Turn .off .the :gas .tan.

:Disconnect .the igas :pipe.

‘Remove 'the :two ,bolts which :secure:the:tank:to:theiframe:at:front
iand ireariand;itican.then be.lifted clear.

1C:6: "REMOVAL "OF *THE "GYL tNOER "HEAD

‘Remove .the :gas 'tank: {See :section €.5:).

‘Disconnect :the :engine isteady..

=Disconnec{zthe[plugfleadiandioil;pipe.

‘Remove :the ;:exhaust nipe.’

'Rush ithe :carburetor ;back clear ;of :the :studsafter .removingithe
ifixinginuts. '

‘Remove 1the irocker :box :covers.

‘Remove ithe idecompressor :cable :from.the :lever:on the :handlebar.

‘Tuwn%thefengihe;unti];both*valves:are'closed.

‘Remove the irockers and ibearings :complete 'by .undoing:four :3:inch
.nuts .on .each.

tLift.out the :push .rods.

‘Remove isix nuts, taking:care:not :to:lose rthe :washers.

:Theshead :is:lapned.onto.the:cylinder barrel :and the:joint:is
:made 'with:compound. iTo:break:the:seal, :tap :the head:gently:beneath
:the iexhaustiand:inlet ports, *NGT .beneath the:fins.

shiftithe:cylinder ihead:off :the ibarrel.

‘Before :replacing:the:cylinderihead 'clean .off:all :theold
:compound%fﬁomfthefjoint;andssmeariitzwith=new*compound.

%Replaceﬁthe!six;nuts;andetightenithemeprogressive}y and
adiagonally!fnom;oné,side;tOfthe;otherfto:prevent distortion.

:Renlace:the ipushrods:with.the adjustabie .parts:downwards,
.remembering:that ithe :shorter:rod:is the:inlet.

’ReplaceftheerockeFSiand%bearingsi4making=sure?that7theroi]
:feed tholes :are:at -the ibottom:and ithat 'the 'cans and ‘bases:are:in
-Fineiwhen:tightened .down. "A:sharp:tao:with a.hammer.on the end
iof «the :rocker will :help to.ensure-this.

:See .thatthe :rocker :box :gaskets .are intact.and .replace 'the
‘rocker :box covers. '

“After .- the .engineihas :been:run.long enough :to get thoroughly
hot, the:tightness .of .the:nuts .should ibe:re=checked.
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‘1t will :be:found convenient:for this:purpose to;useiaismatl
.auxitiary:gas:tank while the iengineis:beingiwarmed :up .on :the istand,
ibecause :atl ithe :cylinder:head ‘nuts:are:not.accessable :with :the:proper
-tank :in:position.

1€:7.; ‘REMGVAL :OF ‘ THE:VALYES
-Remove -the Cylinder ‘Head :and -Rockersi(Section*€.6: ).
anysawaystheahandened}steelfthimble:orfendscap. 11f . this:has
.stuck.it canibe:removed :by :means :of :a:screwdriver.
:Using:a.suitable:compressing itool, :compress ithe :valve isprings
;andenemove;thesspkiteconica]:collarsgfnom-thesend:bf~the1valvesstem;
Slackenback the :compressing:tool iand :release :the :springs.
"WithdraWrthe?valve:and;placefitstprings,:top=spningi¢ob15f
’(andibottomfcollar,if:ittigaloose):andisplit-éonicaltcollhrs
‘together:in .order:that ithey :may ‘be re-assembled:with the:valve
~from which ithey iwere iremoved.
‘beal isimilarty with:the other:valve:in the thead. !
“{f the:valtveiwill inot:stide:easily through:the:valve:guide,
‘remove :any :slight :burrs:onithe;end of :the:valve istem:with:a:carborumdum
stone. 'If:the;burrs:aneznotxremoved1andzthesva}vezis:fqrcéd;out,

Vi

>thewguidé:mayfbe;damaged.

10:8. :REMOVAL ' GF “THE *‘ROCKERS
-See*Section:C. 6.

1G9 "REMGVAL *OF ' THE VALVE tGUEDES:

'Tovremove:thefvaﬁveaguideszfromstheﬁheadstWO'Special*Tools.are-
required :which :caneasily ibe imade. :{See :special tool isection).

‘The firstiis.a:niece:of ‘tube .with an:internal :bore .of :notitess
‘than*7/8:inch. ' '

iThe 1second :is :a:mandrel ;about 4 :inches ilong imade 1 from*9/16: inch
diameter :bar with the end iturned :down to-1}/32:inch:diameter :for "4 1inch.

‘upport :the:cylinder head ion:the :tube which :fits over:the:coktariof
the ‘valve:guide. :Using:the:mandrel, :force the:guide :out:of the head
'with'a hand ipress:or:by:using:athammer.

*Torfif'a-newsguide,1support:thesheadsat'the@correctiangle:and:use
.a-hand :press :and ithe :same ‘mandrel. *if-a hand:.pressiis:not:available
and:the:guide:is:replaced :by:a:hammer, ‘use :the :mandrel itoiprevent :damage
to:the guide which:is of :castiiron:and:must :be :treated:with :qreat:care.

*}t-is -necessary ‘to:re=cut ithe :valve:seati:and igrindinthe:valve
.after:a:guide has :been:replaced.

1€.10. *REMOVAL :GE : THE {GYE INDER {1 BARREL .
‘Remove itheCylinder Head: (Section-€.6.).

(18)




‘Putthe piston.at ibottom dead:center.

“Remove 1the g iitnch :nut:above ithe itappetichestiand:lift :the :barrel
off. ‘

‘When :reptacing :the:cylinder :barrel, :ctean;off the ‘joint:faces :and
.fit a2 :new:paper washer.

“C.ll.:REMOVAL 1OF (THESP ISTON

‘Remove itheicylinder ihead :and icyt inder :barrel " (See :Sections
€6, 1&°C.10:), h

‘With theitang.of .a file remove .the:wire:circlip retaining

‘theipiston pin .on .the itimingiside.

'Extract :the :piston .piniusingiSpecial :Tool:{See tool :section)
‘(with .adaptor), thaving first imarked ‘the:pin-so:thatiit, .andthe
ipiston, imay tbe ireplaced :the :same :way :round.

‘During this operationiput:aipieceiof:ctean cloth:in the:top
.of :the :crankcase :toiprevent foreign:matter:gettingiin. 1in
:particular, .take :carenot:to:dron ithe:circlip:in-the crankcase.

$€i12: SDECARBON IZING..

‘Havingiremoved ‘the icylinder thead 1as idescribed:in-Section
‘€. 6. :scrape ‘away :atl ‘carbon, ‘bearing:in'mind ‘that :you:are'dealing
with:atuminumiwhich:is easily:damaged. :Scrape:gently:to.avoid
:scoringithe ;combustion :chamber ior -the :valve .seats, iwhich:are:of
raustenitic:iron:shrunk:into:the head. ‘Be:careful :while performing
‘this work notito:injure ithe :joint :faces. ' ’

-Do;not,:in;anyscircumstances,suse:caustic:sodaior;potéshifor
‘the ‘removal 10 1carbon :from:atuminumiatboy.

+Serape raway 'all 'carbon :from the :valve ;heads rand :beneath :the
theads, ibeingicareful inot ito‘cause jany :damage :to :the ‘valveifaces.

1 the:pisten:rings :are ;removed, :the :grooves :can 'beclteaned
.:out iand newiones ifitted. ‘For:cleaning:the:grooves:a.suttable:tool
.is a.niece:of:broken:ring .thrust:into:a:wooden:handle;iand:fiked’
to:a-chisel ipoint, _ - b

‘While :theicylinder:and piston-are:not:in.position, :cover :the
‘crankcase iwith.rasclean reloth :toinrevent ‘the :ingress:of :dust:and
idirtiof:all tkinds. -Do:not, :of:course, -attempt:to-scrape:the:carbon
:from-the .piston:when.the mouth.of .the:crankcase:is .open. *

1653 GRIND NG INTHE SYARYES
ﬁWipe1the%valve1faces%cteanxandfexéminefthem1carefully. ff
they iare.at:all ipitted, thave tthe :faces ire=cut. “Pay.similar
.attention:toithe :valve :seatsiin:the head; :excessiveigrindingiwill
form:a.pocket .and :the1gas:flow:will .be restricted. -Theiangle of
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the valve:face should :be 45 :.degrees to :the:axis.of the valve stem.
*Toigrind:a valve, smear .the :seatingiwith.a.little.grinding=in
rcompound, :nlace:a tight, ishort:coil 'spring over :the:valve :stem:and
ibeneath :theihead, tinsertithe 'valtve :onto:its :appropriate:quide, ipress
iitrinto:the iseat usingia:tool ;with a suction cup -and :with.a backwards
aandzfoﬁwaﬁds:rotaryfmotion,:grind:it‘ontb:ifs~seat. *Frequently:tift
‘the :vatve:and imove:itiround iso that:an even:and itrue :seating:is:obtained.
thf'no:ltightispringiis:available, the:tifting:will:have:to.be done by
hand. :Continue:grinding:until:.a bright ring is-visible.on both -valve
;and iseating.

{C. 14 *REASSEMBEY ‘AFTER ‘BECARBONFZ ING

“Before :building:up ithe .engine, isee .that.all .parts are scrupulousty
‘clean.and .place them:conveniently to hand:on a:clean sheet :of 'brown
ipaper. '

‘When : reaassembllng the englne,alt is.advisible to fit a-new
'paper 'gasket: between the" cylrnder barrel :and "the - crankcase.

'Smear iclean:oil over: theﬁolston,‘havsna reolaced the:rings
:if these:have iheen ‘removed, :lower the p}ston over’ the:connecting
‘rod:‘and sinsert- the,pfston,prn. ‘Fit the:circlip securing the piston

pin, .

:If the:piston:ringigans:exceed /16" when:the ‘rings are.in
-position in:the:barrel, inew-rings :ishould:be:fitted. ‘The -correct
gap ' for «new ringSfiS';Off*-;;OfS'inch. 'The :gap should be measured
fin4the:1eastfworn;pant;of:tﬁelc}f}haer,twhichiwill.be found ito ibe
-the rextreme :top :or :bottom:of -the :bore.

‘0il "the'cylinder +hore :andilower .the :barrel :over :the .piston .and
seat:it:gently:on theipaner'gasket. :Tighten :down the nut :above :the
tappetechest;anderepEacefthe cylinder ihead :and irockers ;as‘described
itn-Section'C.l.
i€F5.:*CLEANING {THE G 1L FELTER.

‘The toil . filter cis:located:in the timing'cover:immediately belaow
ithe ioil :pumps. ‘Theifelt:elementishould :be .taken:out :and:washed:in
'gasolineafter ‘the first:500 ‘miles-and ‘every :subseauent 2,000 miles.
'Fit:a-new=efement4every:5;000%mi1es.

iThe :filter etement:is.removed :by -unscrewing the .nutiholding the
endicap:in:position. ‘When re-assembling the:filter after:cleaning,
take-care :that:noigrit.or .other .foreign matter:is sticking:to:it.
‘After emptying:the:filter:chamber it-is essential :to run :the:engine
islowly for.about:five:minutes to ensure that:oil is:reachingithe
big-ends. *1f:.the:timingicoverhasibeen removed, fill the:filter
:chamber :with:clean:oil :before'reptacing :thecover. '
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"Cif6. "OVERHAUL 'OF* 0!L PUMPS

‘Remove :the: tlm:ng cover ias :described:in‘€C. |.

‘Remove 1the end .plates ‘from-both .pumps.

‘Remove i the;pump :discs.and :ptungers.

‘Remove ithe; pump sprndle :which 'can :be: pulledioutifrom:the :front.or
‘return :pump 'end.

~Gheck;the!flt:ofqtherphungers:in'theapump;discs:which-shoutdshave
iaiminimum:of:clearance :butishould:be:abte:to :be :moved:in-and:out
1by thand. |

11 f, whenifitting:anew:disc:or :ptunger, :the:plunger:is. found to
:be too:tightiaifit, :carefulily:tap with :metal :polish;untilit:is’just
7free:lfa£he%pump1disc:isznotfseétingzpnopen}yzor;iffaznewzpump
idisc:is:being:ifitted, :it:should:be:lappedito :the :seatingiwith
-Special ‘Tool : {See :tool :section), iusing:Carborundum:360 <Fine
ﬁRasteworaliquidxmeta]:polish,;until:anaevénigreyisurface%is
robtained. ' ' ' ‘

fWashfal]ebassages,setc;,*thoroughby:with:gasfafterslappingfto
‘remove -all ‘traces.ofigrinding:paste. ‘ '

'Check the ipump :disc springs - for - fatigue by assembllng in-the:timing
‘cover ;and placing; the :pump :covers:in:position. ‘The:latter :should:be
‘held t/& inch.off:-the timing:cover:if the springs:are:correct.

‘The :pump ispindle :should:be renewed:if:excessivewear:has:taken
.place ion :the :teeth. ' a

'Reeaséemblefthenoil.pumps,:reptacingsthe;paperfcovertgaskets;
1if:necessary. ‘'Before:fitting:each:cover fill the pump:chamber with
:clteanioil. '

‘Having iassembled the :pumps, lay :the:timing" cover i ftat:and:fill
‘the :oil :ports by :means iof :an:oil ‘can. :Turn the:pump: sppndle iwith:a
.screwdriver :in:a:clockwise direction:lookingion:the :front: and:it-can
‘then :be iseen :whether ithe ipumps iare :operating:correctly.

quore reptacingithe:timing:cover on: the :engine, ifill :the
‘filter-chamber :with:clean:oit.

‘The :oil :feed :to the:big:end:can:be:checked: by partlally
tunscrewing:the 1feed :pltug:inithe:timing-cover ‘between :the ioil
:pumps,eandzthe;oil:return;tbtthe;tanktcan;be*checkedsby;?ém@ving
1the:oil .filler-cap.

¢€.17. -REMOVAL ' GE :PUMP. :WORM 1AND T HMLNG: GEAR
*Unscrew :the iwormshaft by :a thexagonthead :behind ‘the ;jworm, :using
:Special iTool * (see itool :section). 'Thisiis.a LEFT*HAND :THREAD.
‘Withdraw the itiming igear iby imeans iofia flat- chrse] :placed :behind
ithe gearrand itapped gently.
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1€.18. REM@VAL OF ‘THE * MAG-DYHO GEAR

“‘Remove :the :timing:cover : and itake :off rthe thexagon :nut tholding the

1gear.
‘Extract :the igear iwith :the :Special ‘Tool :(see :tool :section).

16219 PRIMARY ICHAEN *ADJUSTHMENT
‘Acce#s1to:thexpnimaryf¢hain;adjusteriEngained:by'removingzthe
tprimary :chain:cover, iwhich:is:held:in position by .a:singlte nut. :Before
.removingithe inut, :pltace:a:tray under the iengine 1to:catch .the:oil :from

the ichaincase.

:Beneath :the :bottom .run:of the:chain:is.a curved:stipper :on :which .the
ichain:rests: and:which imay ibe .raised .or ;lowered :by . turnlng the .adjusting
iscrewiafter ihavingifirstistackened ithe ilocknut. .-

-:Thetchainishould ibe .adjusted isoithat ithere:is:g . inch upiand 1down
imovement 1at the icenter iof .the top. .runiof:the:chain. '

:After:replacing:theichain:cover, -remember to replenish :the:chain-
caseiwith.oil, '

1€:20; 'REMOVAL 'OF*THE iENGERE TAND :GLUTGH :SPROCKETS ..

?The%pnimaryﬁcnain;is,endlessrsosthatwft}is:necessary:to'remove:both
,the,enginezandiclu{ch:spnockets;simultaneously.

:Unscrew ithe ‘engine :sprocket :nut iso ithat :the .engine isprocket, :which
.is:mountedion:splines, ican‘be :removed with ‘the:clutch ;sprocket.

‘To .remove ithe:clutch isprocket sunscrew ithe three'clutch:springipins
.then:lift-away the springicap, 1springs:and-distance .pieces, ‘clutech:front
:plate,fcenterﬁretaining:ring1andithe1assemb}yeoffdnivin@and driveniclutch
;platés. iThe :ctuteh :sprocket can then:be withdrawn- from-the :center:after
:removal iof .the:large circlip:which :secures:it.

1€:21. REMOVAL 'OF THE ‘ TARPETS 1ARD i GHLDES

?ltéissonly1necessany}to4rémoveitheitappetszandrguidesfif;theynhave

ibecome :worn. _ )
'To,re@ove;theiguideseuseﬂspecialdeol*(see:tooI:section).
~The=guﬁde:shouhdwhave!anainterfenence:fitnof*:00f5:tq%:0025§inch

:in the:crankcase:and icanbe .driveniin:with.a bronze drift, ‘care:being

‘taken .with :the :quide:iwhen tnearty :home :to-avoid ibreaking :the :cotlar.

1€.22. ‘DISMANTEENG : THE {BREATHER..
1lf‘the:breathereisgnotfopenatingAefficieﬁtly,:itzmay'cause
ipressure1in theicrankcase, :instead:of:a:partial ‘vaguum, :1giving:rise
to:smoking:or .overoiling.
'See:that ithe 1discs .and :backplate :are-clean:and :undamaged :and :that
zthezdiscs1are'seating|pnoberly.
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‘When .re-assembiingithe :breather, :apply :compound :very :sparingty
'to'the:back:of:the!steel:ptate'takingjgreat'caneztO!keep!it-away“
rfrom the :discs :or ‘their :seatings.

1€./23, REMOVALOF iTHE iCLUTCH.

:Remove :the iengine isprocket ;andiclutch isprocket -together 'as
:described :in €. 20. -

‘To remove 'theictutch :hub, thold:the :ctutch with-Special 'Tool
“(see ‘tool :section) iand iremove the center :retaininginutiand iwasher
‘with:a box:wrench. *

1The :hub:can ithen ibe .withdrawn :from-the :shaftiwith -Special
*Tool :(see-tool section).

16524, -REMOVAL *OF *THE 1FINAL 1DRIVE ISPROCKET

‘Remove :the ichutch :as idescribed :in€:23.

‘Remove :the iprimary ‘chain.tensioner.

‘Remove :the irearihalf ofthe iprimary ‘chain:case iby :taking:out
1three isocket :screws.

‘Remove the :grubiscrew:lockingithe .final :drive sprocket'nut.

‘Hold :the :sprocket :and :remove 1the 1nut ' {RIGHT *HAND : THREAD ).
’The:spnocket’can:thensbecwithdngwn.

16.25. ‘PRESSURE |RELLEE I VALNES:.. -

‘There :are :two :Pressure 'Retief:Valves :in the:oil .feeds:to the ibig
‘ends 1and :to :the rocker igear respectrvely ‘Their functionfiéfto:prevent
iexcessive :pressureiand :their ;settingiisot:critical. -Theifeed:to. .the
zrocker.gear?comesxfnom;the:return;Otl.fnomsthezcrachasestOethe tank.

‘The ipressure ireliefivalves .are :set :before:leaving :the:factory
;and 1should inot normally .requireito:be desturbed. :if, however,:it:is
wfoundenecessanystO{dismantleaeitheqfof:them,;theytcanTbe:reset;as
:follows: .

<ROCKER  FEED REE [EF < VALVE. iThis:is:located:on:the ;outside:of the
icrankcase :immediately :below:the tlower send .of -the iexternal ioil ipipe.
*lti1has:a:hexagon :head :and+canibe: removed comp teteiby iunscrewingiit
sout ;of ithe !case.

~Theavalvef|tself%cannot&be:éismant%ed?and;?if=foundft0fbe
:faulty, rshouldbe .replaced by :a new ;one. ’

‘BIG'END +RELIEF‘VALVE. ‘Thisiis:located:in:thestiming=side
ﬁcrankshaftaand?can;onlyfbe;adjusted?whenithe?crankshaftwhaSIbeen
idismantled. ‘Iticonsistsiofia*6/[6-inchidia:steel :ball:and:spring
;held:in:position:by.a:.screwed:plug.

+The valve is:setito .openiwhenitheioil ipressure:exceedsabout
‘35 1lbs .per:square;inch;and iwhen :seticorrectly .there:is:a:movement .
of ;about :3/321inchof:the ball:off: theiseat. *This:can be'measured
:without:dismantlingfthe:crankshaft%by{pushhnéﬁawthﬁwvrod'thnough:the
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.hole.in.the pump iworm;with the .oil .feed .plugin:the:timing:cover iremoved.
|1 f.theicrankshaft is diismanthed ifor:any ireason, iitiis:atways
=advisabhe*to*fit‘a-newgspning:togthé}re}ief*va!ve;in!case;theioniginal
ione thas 1become weak.
11fithevalveiis: set:to give itoo ihigh:pressure, 'the ijpump :disc
awill:be;forced.off‘tts.seattngi

16.26. iREMOVAL {0F i THE SMAG=DYNO
'Remove:theﬁmagédyno|gear?(Séctiontc.585).
iUngcrew 'the inut ion ithe ifixingistrap ibolt.and :swing.the istrapiclear.
‘The :mag~dyno tcan ithen :be iwithdrawn.
1in:replacing: the,mag-dyno,:see‘that ithe :felt: washer, iretaineriand
ispringiane inlpOSItlon
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'500cc :SINGLE ‘CYLINDER *WOODSMAN *ENGINE

{SECTION ‘D. :REMOVAL "OF *ENGINE :FROM : FRAME

10..

‘HEs

2.
13.
‘H4.

15,

‘Disconnect .the ibattery ileads :and iremove ithe :battery.
‘Turn .off :the :gas :and :disconnect :the :gas :pipe.

1Take ;theistides :outiof :the:carburetor.

‘Remove i the iair:cleaner.

tRemoVeithe|exhaust!pipe.

" Disconnect ithe :electric thornleads.

:Disconnect :the:control :cable :from:the :mag~dyno.
:Disconnect .the'Engine isteady. .
‘Remove :the 1Rear 'Ghain.

‘Remove :the : footrest ibar.

:Support ithe iengine ion:aisuitable box .or:wood :btock.

‘Remove ithe icenter .stand iand 1the istand :stop.

‘Remove (the ifront :engine iplates.

'Remove :the bolt:securing the :rear:engineiplate:to-the
1frame.

tLift the Engine:and Gearbox :out.
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1800¢c ' SINGLE *CYL INDER :WOODSMAN

\SECT1ON'E. :SERVIGE’GRERATION ‘WITH:ENGIKE ‘REMOVED

b ‘Removal \of iGearbox.

12. .*Dismaqt}ipg,theicrankcaSe.

8. iMa?q‘pggrjngg.

4, ‘ Replapgmentaof'the'cam:and1ldlerr8pindles.
5. ' *F]ywheeliAssembly.

‘6. 3Reéﬁ$semblysofsthewcrankcdbe.
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'600cc ' SINGLE 'CYL INDER ‘WOODSMAN

*SECTTON 'E. *SERVICE OPERATIONS *WITH ' ENGINE ‘REMOVED

_REMOVAL :OF .GEARBOX
‘Remove ; the iprimary :chain: case, iengine ;sprocket iand ictutch

‘(See:Section-C.24). .
‘Remove : four 138 tinch :nuts .and rthe :gearbox :can :then :be :withdrawn

1from:the :engine.

1E:2; ‘DESMANTLE NG ' THE !GRANKCASE
:Drain .thetoil -tank iby .removing:the:drain:plug.
‘Havingiﬁemoveditheéengine1fﬁomﬁthe%frame:55:described:in’Section’D,
.dismantle :theicylinder {head, fbarrel,égiston,1timing?gean,ﬁmag+dyno,
etc., :as .described:in-Section-€C. _
*Remove i the inuts lon .the driving iside ;of . the,englnelfrom four:fixed
istuds iat: dhe irearaf. the 'erankecase:.
tRemove:sixzsfudszpass}ngwthnoughithe!crankcase.
'The 1twoihalves iof .the:crankcase :canithen ibe :separated.
*Thertiming;sidefouter:roller:race:and%theibronze:bushingawill‘femain
‘in the timing:side:half.of the-crankcase.
*Thesdriving1side'ball'race'and'theidriving side outer irotler:race
‘will .remain:in:the:drivingiside:half:of :the:crankcase.
‘The:driving:side:inner roller:race:and: the:inner-distance: p[ece

‘will :remain:on:the engine ishaft.

GEI3.CMAINBEARINGS

:To .remove ithe iouter .roller :races:from:thecrankcase jhatves,
;heatitosloooxorfmore;and:drop.the;halffcase1shanp}yionJa.flatzblock
.of :woed .or :bench, iwhen :the irace:will .drop .out itogether .with the
:spacer:in.theicaseiof:the:driving.side:and the ithrustiwasheriin-the

1ca$e;of;thestimingiside.
iRemove :the ‘circlip-from the:driving :side:crankcase .and ire<heat

ito iremove ithe :ball :race. _
To.replace :the :bearings, iheat :the icrankcase .and :press.in<the

:racgssin:theffollowihg;order:
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“DRIVING: SIDE. ‘Use iSpecial 'Tool ‘{see :tool :section).
1Small :Steel ‘Washer.
1Cork.oil-retaining Washer.

:Large :steel iwasher.
1Ball . bearlng complete.
'Clrcllp.

‘Outer :Spacer.

‘Outer iroller irace.
‘TIMING'SIDE. :UseiSpecial ‘Tool {{see itool :section)

:Steel :thrust iwasher.
_ " -Outer roller irace.’

‘Care:must ibe . taken to isee ithat) ther!eadadn:theioutsideiof :the iouter
iroller :race :enters:theicase:first to: make sure*thatult is:isquare with. the
ihousing.

t1fiit:is: necessary :to .replace:the:rollers, inew:ones:are:available
\graded in:stepsiof:.0001" from':2090" 1to‘:25007.

B2l REPEACEMENT’OF“THE CAM*AND»EDRER * SPIMBLES

+To :remove : the camrsplndles heat the: crankcase andxtapftherspandles
out1from:inside.

iToiremove :the:idler :spindles theat:thecrankcase :as ibefore, thold
ithe:spindles:in:a‘viceiandtap the:crankcase:lightly with:a:hideihammer.

‘To -replace:theispindles :use'Special "Tool :{see :tool isection) which
iis:a:locatingiplateifor:all :the:spindles.

*Start:the:spindlesin: thesholes in:the icrankcase iby: tapplngsthem
vbightly.

*0ffer ithe: locatrng plate:to the 'spindbes, :making:sure'that :they .
:are:all ;upright. ‘Tap:the:plate.over .the ispindlesiuntil:it: touches the
itimingichest; face, thavingifirst:made :sure :that (theilatter:is- qurte clean

'Drive .the ispindles home iwith :a.smatl ihammer :{not: heaVIer than 3 :1b.)
.andia drift.

‘Remove :the .locating.plate.

tE:5. "FLYWHEEL “ASSEMBLY.
*The i flywheel :assembly .consists iof:crankshaft:and:connecting rod.
ETo;dismaﬁtle the icrankshaft :remove :the :set :screws isecuring:the
rerank pin:nuts.
‘Holding:the :crankshaft:in.a‘Special 1Jig, *fsee tool :section),
:remove :the rerank :ipin:nuts.
aUsingrspecialwtool,awithgagpair;of=steelfbars“(above f"ﬁxﬁsfs"
;x?Q"?long)‘p}aced“acﬁoss,'press,out'thevcrankfpinwwith?ashand!press.
‘The 1eonnecting rod ican :then :be .removed. e
‘Turnithe icrankshaft over:in. theljlg andirepeat iwith: the other
;side:if:necessary.
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To .remove ithe .timing .side:main shaft, :take:the .set;screw:from
‘the ishaft:nutiandiunscrew:the inut. :Prive:the:shaft:outiwith . a
:hammer ;and :drift. ’To)neplace:theffiming.side:shaft,:reverse'the
.above)pnocess,smakingfsuﬁeithatsthe:key;is:a"goodifit:and that ‘the
=nutzis.tightenedeseeﬁnelyzbyameanszof:a:boxzwrenehswith:a'f2:inch
‘bar. '

'The'QFivingashaftkhas-no}nutebutfis~seeunedeby tightening:the
1spnocketanutsafterstheiassembly;of;the;engine. "}t.should :be pressed
ain=andeout!with,aahand.press,or4a3hammér}andsdrift. “1f the latter
iis:used:care:must:be taken-not:to .damage:the-centers.

:To :re=-assemble :the:crankshaft, :press:the-crank nin into the . timing
'side: flywheel, :making sure :that:the :oil.hole.is:in the:correct position
:and 1that -the ithrust.washer:is’ faC|ng -the :right way:i.e. .with:the chamfer
-AWAY : from :the : flywheel.

Test:theioil .passages:with:an:air-line:or.oil -gun:to:make -sure:that
ithey iare :clear.

1Put ithe :floatingbushing:over :the:crank:pin.

-ERutwtheibonhécting:rod-overAtheﬂfloating:bushing.

iRlace :the ;otherthrust .washer :overithe:crank.pin.

:Press the .driving.side:flywheel :on,

iRut ithe flywheel :in:the iassembly:fixture (see.tool:section) to
.ensure ithat ithe i flywheels:and :shafts:are:in-line-and replace the nut
rand iset:serew:and 1tighten :securely,

'Testitheiail paasagesiagain to:ensure that:they:are:.clear,

*1f.the isame icrank :pin has:been :put hack, 1it.will be necessary-to
.drill -out:thergrubiserew, :in.order-to-clean .the il :nassages:after:which
:a:newigrubiserew:must be : fitted,

*Mount 1the 1crankshaft :between :centers and: true up :to ;0005 . inch
.an .either:side,af the ishafts.

i1 :the; readingsifor: the itwo .shafts-are:high-on.onposite -sides,
itheerror:can:be corrected :by:gently tapping-either:or:both:of the
.flywheels,

‘1f:the readings-are:high.on:the:same -side:of.the two:shafts, it is
-probably due:to:dirt:or:.foreign'matter:in-the joints:.and the crankshaft
'should be:dismantled:again, :carefully examined:and cleaned and re~
:agsembled.

1E;61 iRESASSEMBLY '0F i THE \CRANKCASE
:Replage+the :quter irgller :rages, :et¢., : in the:crankcase ihalves as

'described:in Séctionik;3,
:Fit-the:inner:spacers :and :the :rollers-and ‘cage:in the driving-side

‘erankcase,
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Lay the:thrust:washer ion:the ibearing.

*Assemble .the : flywheel :into .the ;bearing.

‘Make :sure:that :the i1grankcase i face:is ‘clean:and;apply:jointing:compound
ito:it.

:RPut :the :thrust iwasher ;on ‘the . timing:side.shaft:and ithe irollers:and
icage. '

‘Rut - the imag-dyno -straps :over :the :studs iin the:timing:side:crankcase
;and ;ptace - the :}latter "in.position . over the:flywheel.

"Bolt -the-two.halves .of .the :crankcase :together, :making:sure:that:the
:jointimatches:correctly .so that-the:cylinder :base:is:flat.

“(32)



CINDIAN-FIREARROW 25Ccc, YEODSMAN 500cc, TOMAHAWK 500cc
SECTICH G. CARBURETGR

(CARBURETER

‘The .carburetor is*AMAL tyre 276/. ‘The 2ir lever :should always
‘be in the onen.nosition excent:for starting and warming:up.cf the
‘engine. ' .

‘The ‘main jet controls the sascline sunnly when the:thrcttle is
‘more ‘than. three=quarters onen. ‘Although.the fuel :¥lows through the
.main:jet at smaller throttle ovenings, ‘the amount:is metered by the
-effect:of the:needle in the needle jet. ‘Each:main jet:is exactly
‘calibrated:and:numbered, -the larger the number -the:larger:the:jet.

~ -The'needleis tanered ané attached to the throttle -vatve, with
:a-spring:clin:which-slides:into cne:of five'notches:at:the tor:of
‘the :needle. -The needle:controls.the fuel -supnly through the needle
.:jet.from:one= quarter to three-nunrter¢ onen. ‘The:mixture:in that
1ranwe 'can:be adjusted by- lowerlnr the - neenle inits:jet, {inserting
-the'clin:into a-higher notch of the- nezdle) -to make. it leaner, or to
- richen the mixture by raiging the neadle. \

"The :throttle cut-away controls the mixture just .zbove.idling
“from 1/8 to I/4 . onen. >The throttle valves are numbered 2s to
‘type:and :size. :They.are normally fitted with a-Kr; 6/% valve in
which the 6 denctes the tyne and theL the size of the-cut=away . in
/16" (in thisxcase~4/[e or I/4"). Tec maké the mixture richer:in
this range, inst21] 2 threttle valve of smaller size i.e. @

Nr. 6/3 or‘tOtweaken~the-mlxtureAa'greater'cut-away;or;aer.’6/5.

‘The nilot air screw:reagutates the:strength .of the:mixture:for
-idling.and-for the-initial thrcttle.onening. 'Te richen:the -mixture,
-turn-the:screw:in:and:to weaken .screw.out.

“I. %hen: tuning:the -carburetor, :always begin: with the selection

of the-correct-main jet. -Ride the:machine:on .2 smooth- road
‘with:a slight up sradient:so that under test the'engine:is
pullting. 1T when .at full throttle the .ncwer seems better

with the air lever in the'closed nosition.or with the throttie
less "than wide .cnen, ‘the 'm2in jet is too.sm211. ‘I the

engine runs "hezvily" the mzin jet is tco large.

‘2. "After:installing the correct-main jet and with the:engine
thoroughly :iwarm, let the engine:run.slowly with-the air
fully:onen'and-thetsnark'about half way retarded. -Now
:screw:un:the :throttle ston adjusting:screw -until ‘the
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-engine ibegins ito .speed:up. 'Nowiclose theitwistigrip:completely
.and make .sure :that itheretis:a - little:slack:in:the control .cable.
‘I finecessary, .adjust rthe :cable .by .means of .the :cable .adjuster.
?Unscnew:thesthﬁottle;stopsadjusting:screw~graduakly:untilethe
.engineiis:idlingias slowly.as:possible, :butistill:firing
isteadily:and:evenly. 3Next1adjgstetheapilotsairsscrew*until
-theienginefis%atiits*maximum%speed%withzthisxthrottleﬂand
tignition:setting. .lfitheispeed:is:.now.too:high:for:idting,
‘uhscrew¥the?thnottle2stopﬁadjustinguscrew:and;zif~necessary,
ieorrect:adjustment :of .the pilot airscrew. ‘When the best
:settingihas:been:found, :tighten the locknut.on the throttle
‘'stopradjustingiscrew:and:adjustithe cable -adjuster until

:all but a-tittle slack:has:been taken:out:of :the :cable.

3. 'If,:as you:take :off:from the-idling range, there:is -snitting
.back i from the:carburetor, .slightly richen*thespi}qthixture
iby :unscrewing:theipilot :screw:in about.a :hatf turn. *}f
that .is not éffective,‘sdrewxit:baék‘again-andefit'a'thnottle
%élideﬁwithza-smaﬁler?cutaway."If'thexenginezjerks\under
load :at ithe ithrottle .nosition just above:idlking, and:if.there
:is:no snitting:back, -either the throttle needle:is-much:too
‘high .or.a larger :throttle-valve:icutaway:is needed :to:cure
richness.

‘4, ~Theineedle:controls .the widest:range of throttle.opening:and
;alsoiacceleration. 'First try the needle:in as low a position
1asipossible’ (the:clipiin-a groove.at theitop .of the:needle).
*}f.the:acceleration.is poor .and .with:the air leven.partly.ih
-the:closed iposition, ithe results:are .better; iraise-the:needle
.1by itwo 'notches. 7I¥\{hiSaEvaekyzmuch:better,:try'lowening
:by one:notch .and:finally:leave:it-in the.best position. 'On
.old:carburetors, iif-richness:cannot .be :cured :by ‘changing:the
:needle:position, :the :needle :jet :probably is:worn and:needs
‘renlacement.

‘5. *To:finish.up:the:tuningioperation, igo.over the.idling
iprocedureagain:as:under-paragranh:#2.

*Before:attemrting .to:tune:the-carburetor, it:should .of-course
:be-made ‘sure-that:itis.in:goed:serviceakle condition. ‘Make
-certain-that it is-not flooding:which:would ke due to.a nunctured
ifloat, -dirt:on:the:needle-valve, -a:bent:float needle:or the-clip
‘notcorrectly engaged:in:its:groove on .the-needie.

‘The'union:nutiwhichiholds:the:jet:block .in ' the:carburetor
‘body thas :to:be tight.
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(GERERAL*CARBURETER"ALJUSTHENT

ISEG%  RBNRIRGT ABJUSTRERT

"Start engine and screw pilot air adjuster right -home while
carefully .clesing the throttle. 'The engine should .now eight stroke
and ‘run:heavily. - ‘

‘Grazaually unscrew the nilot air screw; the engine:isneed will
rincrease :and the :throttle 'will need further closing.

‘Rereat the nrocess until by a‘combination of throttle and niltot

.air adjustment, .2 recular even slew running . is obtained.

CTHRRGTTLE STOP ARCSTARTIHG SFTTIEG

"It is desirable.to.be able to 'close.the twist .grio comoletely
without ithe 'engine:stonoing; :for this :nurnose:an:adjustable ‘throttle
‘ston is .nrovided.

'‘8lacken the :small screwdriver headed:locking:ain, :and:holding
‘the ishaned istop piece‘against;the}mfxihéﬁéhémhéf;boﬂy&WLihfihe:Ieft
'thumb;'rotatezthefadjus{er%untilia'slightzincrease:in'enginezrevo-
.tutions :is theard. '

“Turn :the:adjuster:back:until -the :engine resumes:its:original
speed .anc :re-tighten:the screw. .

For easy starting rotate.the adjustmentias:far as.possible
“in a clockwise direction. ‘This:will raise the throttle.slide tc
.the best .starting .nosition. ‘Return'the:adju§ter-tozits~normal
nosition 2fter startinsz.

TFLEAT CRARBER
“The :functioniofithe float.chamber «is to:control the:gasoline
in the-carbureter .at the:correct .level randsianythingiwhich:.unsets
its correct .working:iwill .cause :constant.flooding, sheavy engine
irunning, ;and :highgascline :consumption.
irt on the :needle seating, :a bent needle, a nunctured. float,
badly worh:needle,;or.a czrburetor not .fitted upright, will all

-oive the above .symntoms.

"MIZTURE ADJUS TMERT

"The:nilot air:adjuster controls:the mixture.of:air and
gasoline un to |/8 throttle ooening, from 1/8 to 3/u throttie the
mixture:is contrclled by the needle in the.throttle slide. From
3/4-tc full throttle the main jet.is the:control.

“Wealk mixture is-indiceted by spitiing.and blue flames from

the :carburetor, .pinking, :running;hot, and nlug:noints showing
‘indication of ‘tntense heat.
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To .cure, :raise -needle . in.throttle .slide one notch.

‘Rich:mixture:is indicated by .thumoy running, .black exhaust and the
enginesnot iresponding ireadily :to :throttle .onening.

To .remedy, :lower :the ineedle.

DRIVINGNIRTS

‘For:normal -running on -level ;the :choke -can .be" left -fully .open
tand ithe isparkfully :advanced, ithe ispeed :being:controlled by ithe
‘throttle; but when:accelerating.or climbing 2 hill it may -be
necessary:toc retard ‘the :ignition slightly, .and while the engine:is

icold, .nartly ‘close the :choke .lever.

“As:a:guige to.the correct nositicns:for the ispark.and ichoke
tcontrol :tevers, -the :beat .of the engine :should be:studied. *If:the
;engine is "eight+stroking;" :ive., firing on.only every.alternate:firing
stroke, ithe imixture iSftoo.ricp;andsthezchoke:lever;shquld;beaopened
further, 1f the:.enginecuts outionionening the=thﬁott}e{theamtxtune
:iSﬁtOOfweak,.anﬁsthetchokealever;shquldsbgfclosed:further.

“17-the -enging "ninks" (t.e., :2 sharn:metallic:knock), thesignition
:is too:faradvanced, :or ithe mixture :ison.the:weak side.

‘Thescarburetor .is:correctly set.at the works, ana is untikely to
‘require .attention :beyond.occasional ‘cleaning, :and possible ;re=setting
:the .stow running:adjustment. |

*This:adjustment is made :with:a2 oilot air adjuster:screw:fitted.cen
‘the :side of the:carburetor. -The adjustment :should be .made iwhen the
-engineis:warm, and ‘should be :set isothat :the iengine :will "tick-over"
'evenlyswhenstheefhrotfle:istnearly:closed. ‘Aithrottle:stop-is:provided
:soithat the throttle ‘can:be:set:tc:be:slightly:open:whens<the control
ris shut. '

‘Bonot:attemnt:to:save:gasoline:by :fitting:a:small main:jet.
‘fThezmainajetxhasxnoeeffect=un}ess?thezmachinévisvbeingrdrivénfat
above half-throttle.

‘AMAL - CARBURETOR
B ISASSEMEL ING

Theacarburetorucangbe,stripped{while:inxpositiqn:onztheﬁmachine,
-but for examinaticn it is advisable to remeve it.

'‘Remove the:carburetor. '

“The :carburetor :is fitted to the:induction stub:by flange anditwo
“(2) ibolts. '

'Easesbolt and :remove carburetcr :comnlete .with .pines:from induction
stub,‘then,carburetor.will.hang:on-the:contﬁpl'cables,
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Remove :the:slides .and ineedle. -The.slides .and needle :can:be
-examined :vithout removing -the:cables.

:The .throttle .slide .is . the .one that is.drum-shaned and ihas :the
ijet needle .attached ito:it.

“To remove the .throttle .slide from thescable, comnress the
.snring, allowing thenisole cn:theiend of the cable to leave . the
‘ho}e in:which:it is:fitted, :and.on releasingithe:spring:allow
‘the:nipgte to.vass throush. thu ];r:er hote :anc¢ -the:slide is free
«from:the ‘cahle.

‘T -remove - the :choke slide, -comnress:snring as:before-and
're}ease=nippleafrcm;th¢;end=of:the:stideiand:thefé}ide1is free.

-To~rem0ve'theznéedie-fromtthe‘thrcttleeslide,;remove%the
ispring-clin . at:the.:ton :¢f the .slide. ‘The:needle:is fitted:into
‘the :middle :nctch. A

'The'lower7the‘néedle,'tﬁeiweaker’the{mixture.

i:Remove | the*rloat chamber. -t is:held.by a:bolt at thebase

ot the mixingichamber. “There-are two'(2) fibre washers on:this

};bolt:.one.under;the.heao,xana rone ibetween :the float :and 'mixing
‘chambers, ‘

‘To- remove :the . float ana:needle, release the float-chamber cap
locklnu screw, and - remove the-can.

-Cempress :the :snringiclin on-the too:of the float.and 1ift
float from-the chamber.

;Remove;the:holt at:the base .of 'the:.7¥loat-chamber and:the
needle will:.fall out. , '

‘On:the:bolt:at the base .of the:float :chamber :two (2) fibre
‘washersizre«fitted:in:the:same .order-asion-theibolt.at:the baseiof
‘the:mixing:chamber. .

Remove :the:jet. ‘The:main:jet:'is now cxposed .andrcan:be removed
-from the:needle:jet. -Remove.the nsedle jet from the:jet:block.
‘Remove the=jet§block:by-removing the ‘union-nut .at:the base:of.the
imixing:chamber.

‘Fit-needle-to the-jet:block.

“Fit'main:jet to-needle jét.

‘Fit jet:block to'mixing -chamber located by groove-.and nin.

‘Fit mixing:chzmber unicn nut .and fibre wzsher.

‘Fit-float:to:the:float-chamber.

‘Fit-float:.needle through the base.of the chamber and the center
.01 .the flcat, :comrress:the .snoringa-clin-on the tcn of the:{loat and
.aflow the.needle:to enter:the-clin.

‘Releasesthe-clin:and :theclin will -dron-into-the groove:in-the
‘needle.
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‘Fit . the.chamber .top .and lock .with .the .locking . bolt.

‘Fit the chamber .to .the mixing chamber (2.fibre iwashers).

‘Fit.the:tolt holding the .union ic.theibase .cf:the.float :ichamber,
(2 . fibre washers).

‘Fit needle to.throttle .slide in.middle .nosition.

“Threadicatble .through ithe mixing:chamber, the ithrottle:cable to.be
:nearer -to .the:cylinder barretl.

‘The :throttle:cable .has-the :shorter .1ength .of:inner:cable .nrotruding
.from the .cuter-cable.

‘Fit-return:soring . toicable, the:larger-tc . the throttle.

‘Fit-slides to:cakle.

‘Fit:air:slide to throttle slide.

‘Fit-slide:to the mixing:chamber, -carefully entering the needle:into
ithe ‘needle:jet. *EONOT*FGREE. ‘

“Fit-mixing -chamber tog.

‘Fit-carburetor :upright flange .oniinduction . .stub.
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“WORKSHOP ' INSTRUCTYONS {FORISERVICING " INDTAR" TMACHINES
YSEGTTON%J. FRAME
“tTRATEBEAZER 700, " TORMAHAWK ™ 500, “WGODSMAN 500, 1&" FTRE "ARROW' 250

“J.it. TYPES*OF :FRAME
.iThe :above 1named:models iuse 1four idi fferent :frames, :atl iof :whiich
jare ‘variationsiof ithe isameibasicitype iwith :swinging:armirear :suspension.
iTheifotbowingsaneibnieffdescpiptjppﬁﬁof.thezdiffénenceéfbetween
:the rfour1types iof iframe. -
“FIRE*ARROW: “Rivotipoints:for:swinging:arm:carried:in:lugs
. ibrazed to“Rear :Wheel :Support- Arm Front engine
jattachment ; lug WlthltWO\hOleS canrylng ismall
;cunvedwenglnesplates. )
“TOMAHAWK: iSimilar to theiFire*Arrow:but with:singleid in.
1bore :tube iwelded ithrough lower iend:of  front:down
-+ atubeiforiengine iattachment.
“WOBDSMAN: 5Simitar tosthetFire?Arrow:butiwith pivot ipoints
’ Tfof:swingingwa&m:earniedwinwgussefthatesﬁbetween
“Rear:Wheel sSupport*Armsandbracing tubes 1joining
iRdﬁ&hWheeliSﬁphbntgAnmmt0¢seafitubef_
“TRETEBEAZER: ‘Frontiendssimilar:to*Fire"Arrow:andWoodsman.
"ﬁ" “Réarfendiwithoutiseat +tube; iextended ibrackets
lcanwﬂqmgyupper end :0f :suspension‘units.

JE2.TSTEERTNGTHEAD TRACES

‘Theisteeringihead ‘races iare :the ;samerat: the top sand 1bottom
iof the,headalugaandsane.the}same1for,aklsmodels 1They are easily
enemoved1byranckLngathemiputrwithsaﬁhammerfand1dwiftsand1newvﬁaces
%eantbéﬁfitted3either$underﬁayp;eSSWOrrbyfmeans%ofaaﬁhammerYandfa
iwooden rdri ft. T ' g

(0 REMOVKL 10F 7 REAR SUSPEHSIGH HHIT

ATan

“+The rear1suspen350nfuntt51ane readh}y\nemoved4by undotng the
itopipivotipininut,. dn:vnngloutIthe;plvotapln,tthen1h|nglng1the
tsuspensioniunitibackon: the‘lower\p:vot1prn,.remov:ng theilower :nut
1andspushingﬁtheisuspension1unit1off:thewinot1pin1webded1tbzthe
ifork :end. -

1di qdiSERVIGI“G{REARMSUSPENSIGHMHMJIS

wTheupnonnletaﬂywunnts;arewsealedsand#servtclngsof theiinternal
imechanismican tbes canrledioutlonly1bywthevmanufacturens

iThe irubber tbushestin the ttop: andwbottomxeye3°can$ea311y yhe
irenewediand itheispringican:be removed by pushingidawn..on:the:top
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.springicoveriso.as to.release.ithe:spliticollar .above:it. “After.removal
tof ithe isphit:collar .the itop :cover: and;snrtng cantbe lifted.off. “When
ire=assembling :theispringishould: be*greased to;prevent itisqueaking:if
ibty shouh d icome: sntoicontact w;th elther1of the icovers duringicperation.

The standard :solo: sprsngs have;a rate .of 100-1051b. \periinch
iandiitiistnot difficult to: compress these by hand. ‘Heavier springs
ihaving:airate of- 13011b. «per: |nch are aval}ab}eywh:ch may :require :the
usesofiaisprings ccmpressor

"33353?REMGVAE?GE%SWINGEHG?ARMEESSEHBEY

‘First*remove{one:ofzthe:pivbtybintnutSiand,puhlftheﬁpivot pin:out
ifrom:theother .end. :To:releasethe:pivot:bearing:it is necessaryto
.spread:theirearportion:of:the:frame, iusingithe:frame expander:(see
ftool:section)fwhichﬁwil].spréadztheiframefsﬁfficientlysto*enable the
ispigots con-the ithrust ;washers :to:clear the:recesses:in the:pivot:lugs
tformingipart :ofthe:frame. ' ‘

tif:itvis:necessary to:remove the sbronze:bushings :these:can:be
1driventoutzby:means:ofsa5hammerzand1assuitablendriftfandrnewzbushings
rcan :be:fitted :undera:press without di fficulty. *After fitting:the
‘bushings :they must ibe ireamed :to 2844} 843 1in.

448 ‘CENTERZSTAND

“To:remove:the icenter istand iunscrew ithe nut :from .one :end ;of :the
sstandfspindhe,1knockioutithe1latter and:iwithdraw:the istand :complete
with:its:bearingisleeve :after:disconnecting: one1end,of the standzspr;ng.
"*Note:thatithe iposition .of: thenstand(wheniraised 1is-controlled: by :the
;stopion the ireariengineiplateispacer. ‘This:should be.adjustedisoithat
itheystandiisias:high.asipossible:without actually .hitting:the:exhaust

ipine.

Y337 tWHEEE AL 1GRMENT

:Note :that:it:is not.possible.to:quarantee ithat the :wheels are
scorrectly:alignediwhen .the :same:notchiposition:is-used:on:both adjuster
:cams. <lt:is:therefore:notisufficient to-countithe:notches and use .
;the isame position;on ;both sides of ithe :machine. ?The.onlyakaywto
aguananteethatztheiwheelsaarefin-line1iS‘to*checkxthe1akignment@fﬁom
frontiwheel7to:béék;usingieitheriagstraightgedge;or:a.pieceaoflst;ing.
*TheaakignmenthhoﬂEd1beicheckedion;bothusidesiofGthesmachine;andiif
the 1frontiand rear itires-are: cfrdifferent ityne:al lowance imust ibe

ymade 1 forithis.

“lt:isiusual (toicheck:the:alignmenticf the:wheels:at:.a:point
aabout;sixeinchesiaboveathe1gnound1butvifathena}ignmentais-checkedzalso
atowaﬁdswthewtop:ofatheiwheelsxit@wilf'beapossiblento1ascéntain2whether
wor:notithewfﬁameﬁiSatwistedaSOuasato:causewonewwhee]>torbealeaningawhile



.theicther:is vertical. -To:doithisiitiis:always -necessary:to:remove
+the fenders.and unless :a .straight :edge icut-away:in-its:center .nortion
vis-available.it:.will :be necessary:also .to remove:the:icylinder,
+toolboxes, ‘battery, :etc:, .in.order to allow.an:unbroken:straight
!edgeeorza:piéce;of;string;tp:contact}thé;frontzand'rear‘tires.

'Ji8: tLUBRTEATION

‘ | ‘The :steering:head :races, :swinging arm nivot.tearing and :stend
ipivot:bearingishould bLe .well greased.on assembly. *The:swinging:.arm

-nivot:and stand:inivot:are nrovided with qrease nionles but-no-ninples
are .provided :for ‘the :steering head .as exverience .has shown.that

ithe iprovision:of nipples.at this point causes:trouble.through

:chafingiandicuttingiof control and.lighting:cables. 'If the:steering

thead ‘bearings:are well ;packed .they will last for several years or

‘many .thousands iof:miles.
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“WORKSHOP: INSTRUCTTONS ‘FOR*SERVICING
CTINDTAN™ ‘' TRAFLBEAZER 700" & ' TOMAHAWK 500

 {SECTIGN K. 'FRONT {FORK

Kk :DESCRIPTION
‘The :telescopic:fork consists.of .two:legs 'each.of iwhich comprises

iaimaintube.of :chrome: molybdenum alloy steel itubing whichiis screwed
‘into ithe :fork :head :at : the upoerzend rand isecurely :iclamped :to :the:fork
:crown. Fitted over: thezlower ‘endof :themain tube.is the bottom tube
imade ;of ;high .strength : alumtnium.wrth .an iintegral ;tug which :carries
‘the wheel :axle. :Eitted ion:the ilower iend:of itheimain tube is:a steel
ibushing which1is a:close:fitiinithe bore.of the bottom:tube. The
rupper iend :0f 1the 1bottom tube icarries:a:bronze;:bushingwhich:isia
rcloseifit:overithe ioutside :diameteriof:the main:tube. :Theibushing
1isssecuned|t0fthezbottomwtubewbyamean31of}a1thneadedihouéingfwhich
icontains.sanioil: rseal. A ispringistudisifitted tin the:lower :endiof
the!bottcm tube ;and 1atvalve iport :is: secured :to:the lower iend ;of :the
imain: tube iAs:theifork ;ioperatesioil ;is:forced: between the spring
‘stud: andsthe;bore iofthervalve iport iforming:a hydraulic:damping
isystem. ‘A: compness:on*spwrngaIszntted inside: the imain:tube ibetween
ithe jupper iend iof ithe ispringistud :and 1the iupper rend iof :the imain 'tube,

*K:2. OPERATION OF " THE FORK

‘The :fork .provides :a:range :of :movement iof ‘6 :in. :from:the :fully
eextended;tbsthexfully:compressed:positibns.'¥The«movementiis
'controtled :by :the icompression ispring:and iby ithe thydraulic idamoing
isystem. “Thethydraulic:dampingiis:kight onithe ibumpstrokeiand
theavier ion sthe irebound istroke, 1thus :damping:out :any itendency : to
‘pitching:or osciltation :without iinterfering unduly :with:the ifree
:movement iof jthe i fork :when :the iwheel ;encounters :an iobstacle.

"The:fork:is:filted:with:a:bight:oil (S:A.E. 20):to:a:point
zabovestheilOWer:end;offthe,SDringsso that 1the sdamper ichamber i is
;akways tkeptifull iof ioil. Upward imevement iof: thezfork forces :ot!
\fromthe itowerichamber, : through the,annularsspace between :the :spring
istud ;and ithe ibore iof: theimalnttube‘vaneuoortxnnto the s damper
ichamker. Dunrngwth|s1stroke the pressune :on ithe rundersideof 1 the
tvahveinbate'causesxthussto&llftisorthat¢O|I canfaISOlpass from
ione schamber thwough theieight iholes:inthe: -vakve | body. :Since,
xhowever,sthe.dlameter of ione» ¢hamber\|s less than'that of: the ;
:other ;chamber 1thereis:not:room: to~recerve all" the oil which

i



must be displaced:in.the:fork:legs operation. ‘The.surplusioil ipasses
1through ithe crosshole.lnxthe1sprnng.stud.and1up1the centerihole in the
istud, ispitting:out through the nut iwhich isecures: the;upper end:of the
ispringstud ito the ibronze quide :at: the itower -end .of ithe : :fork :spring.
‘On 1the: rebound;stwoke the ioil tin: the damper chamber :is : forced
.through :the :annutar rspace ;between ithe : sunnngsstud and ithe ibore ;of ;the
imain tube:valveport. -Duringithis: stroke pressure | inithe :top :chamber
‘closes ithe :two:disc valves :at <the .upper and lower ends (of ithe :chamber
iso:that the only:path through iwhich the 0il :can escape iis the:annular
ispace :between :theispring:studiand: the pont Damptng .on :the :repound
istroke :is:therefore :heavier thanon. the bump.stroke ‘At thexextreme
-endiof :either :bump ;or :rebound :stroke : a.sma}l taper portion:on:the
.spring: 'stud 1enters : :the tbore iof ithe:valve iport:thus irestricting:the
rannutarispaceiand increaSIng ‘the: amountzof damping. -At:the extreme
end tof :the :bump :stroke:the:larger: d:ameter taperionithe:oil :controlled
"collar:enters:the:main:counterbore: of the valve iport: thuslformlng a
ahydraubic:cushion:to3preventzmetafato§meta]:eentact.

1K:i3. :DISHANTE NG THE, FORK: TB REELACE SRRING, ' 0LL\SEALOR,

‘Ptace the machine:on:the- center;stand,zdtsconnect3theffrunt:brake
control :and iremove thexfront:wheel:andafeuder?completefwith.braees.
‘Unscrew :the :bottom:springistud :nut which will allow oil to.runioutiof
.the :fork .down .to .the :1evel iof the 'crosshole:in:the: sprung rstud. ‘Now
‘knock the'sorxngwstud upwards:into: the i fork ;with:a:soft:mallet, thus
;allowingithe iremainder :of :the:oil :to escape. ‘Rull :the:fork:bottom
tube down .as:far .as:possible, :thusiexposingithe:oil :seal thousing.
:Unscrew :this:housing:either :by :means:of .a:wrench:on:the1flats:with
.which.it.is.provided:or:by .using:the:gland: :nut thand 1 grips*(see?teoi
:section) swhich:are :supplied:for-servicing: the fork. ‘Theibottom: tube
rcan 'now :be ;withdrawn : completely: from:the: main: tube, leavrng the
‘bottom:tube: bushlng,)OI] 'seal ! hous;ngxand orl seal’!n posnt:on ‘on
‘the imain: tube

*Now .unscrew ;the smain:tube:valve :port: using'"C"'wrenCh‘(see
‘tool section) ‘The springstud:and:springican:now: be withdrawn
sfrom.the :lower:end:ofthe main:tube.

The,steel.maln.tubeebushang,can,now1be1tapped:6ff:the:lower.end
;of :the .tube, :if:necessaryusing:the :bottom:tube:bushing:for:this
spurpose. ‘Before:doingi:this, thowever, 1it:is advisable:to:mark the
aposition:of:the1bushingawith1azpencil:1ineasoaasvto?ensune:re-
;assemblingiit:in: the.same position:on:the:main tube. :Theireason
ifor:this:is:that:these:bushings:are:finished:ground to:size: after
fflttingwonto the:tubes:so:as:to.ensureiconcentricity. -After
sremoval3of,the.maln.tube.bushlng‘the.bottom.tubewbusthg,1oj}aseal
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housing:and.oil sealican.be .removed.

tIn-case of .difficulty.in.removing:the main:tube:bushingiit-is
:possible :to:withdraw: the oil iseal ihousingiafter loosening:the
‘crown ek ip - bolt, : removnng ithe : plug;screw, :and iunscrewing i the
:main itube :from the fork thead' by,means of ta: hexagon bar :across
flats ‘oria spe¢ial ‘to6l:(see tool : sectlon)

}K 4. REASSEMBLY?QF* PKRTS

When.reftttlng‘thezonlzseal1or%fitting?awneW1one1great:care
imustibe .exercisedinot 1to :damage 'the isynthetic:rubber:1ipiwhich
forms :theiactual iseal. *!f theiseal:hasibeen :removed ;from:the
wupperiendiof the1matn*tube andi!s refitted:from:.this-end:a
‘special tnosepiece” (see tool sectlon)1mUst be | fittediover .the
iend 10T 1the itube 1toiprevent: the thread : from ;damagingthe : oiliseal.

The;springnstud is.artight fit:in- theiholeiat ithe1lower:end -
iof ithe bottom:tube. “Once the studihas been .entered:in:theihole
:push ithebottom:tube: upasharply{agarnst the ispringiuntil vtwo:or
:three ithreads ion 1the 1stud iproject:beneath :the -end 10f ithe ;bottom
‘tube. Nowifitithe'nut andiwasher :and ipull the istudiintoposition
iby ‘tighteningithenut. 1Ifanecessany&fit;the1nutifirstiwithout
;the1washertunti]ﬂsufficiehtsthreadw@Swpnojectingétoienabteathe
washer ito:be : fitted. Y |

1K26: 18 STEERTNGHEAD iRAGES.

“The steerlng head: bearlng consistsiof .two.deep igroove ithrust
iraces ieach! contarnlng1nlneteen vimy idiameter iballs. Theibearingiis
;adjusted iby ; trghtenlng the;steerlng stem1!ocknutvafterrloosenrng the
ballxheadzc1|p15crew and 1both i the-fork crown : clamp:: bolts. ‘Theihead
lshoubd be adjusted iso ithat iwhenithe; front.wheelﬁls lifted clear: of .
the1ground|a light:tapion: .the ihandlebars will ‘cause’ thelsteertng to
'swingitoifullilock:inieither :direction, iwhile at.the same: time
.there:should:be onlty:the slightestitrace:of .nolay:in theibearings.
“Whenitestingifor:freedom: of imovement i the i isteering:damper, 1if:fitted,
tshould ibe idisconnected iby :unscrewing: the anchoruutate inin. Do
inotiforget: to’t:ghten the iball ihead: cl:p screw ;and+ifork :crown ‘clamp
:bolts. :Beforeitightening:theilatter:make:sure that:theicover tubes
:are:located:centrally:round ithe imain:tubes:soithatithe:bottom:tube
.does inotirubiinsideithe lower icover :tubs. “A; pasrlof;sphlt bushes
i(seeitool section)lls useful itoiensure: icentralization iof the cover
itubes.

.%Kiﬁ:?REMGVAEWGERGQMREEIEﬁEQRKw
iThe fork ‘comptete ‘with «front :wheel :and i fender can ' be - removed

?fromethe%maahineﬁifinecessanyﬂbyfadoptingrtwewfoﬁiowingipnocédure.
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“In-the:icase of:theiTrailblazer 700 :remove:the:headlamp :comnlete with
tcablegharness,shavingadisconnectedethe;Eeadsﬁfrbmﬁthé¥battery:and;atternator.

“+Initheicaseiof :the 500 :Tomahawk :1the : 1ighiih§’shitch'and'ammeterfshould
:be’.removed : from:the : fork :head iand : the'teads;d:sconnected from them. ‘The
switeh :and ;ammeter :are ipush f:ts intoithe, rubber bushangs;:n the i fork ;head.

ikisconnect: the:speedometer;drtve from the;speedometer headiand iunscrew
ithe :steering :damper tknob:and irod" {if: fltted) :after iremoval iof :the:split
:ptn:through:the tower:end:of: therfod ,Undo|the;steerlngmaamper anchor
iptate:pin:soias:to:disconnect :the i damper :from:the rframe :of :the imachine.

'RemovesthestWOzpiugiscnews:andz}oosen:theasteeningfhéadsclipzbott
;and :the :two 1 fork :crown :clamp :bolts. ‘

‘Now ;unscrew ithe i fork :main:tubes : from the 1 fork ihead :and 1 the :steering
ystemalocknut:fnom:the:top:ofstheisteeringistem,:turningaeach?tube:and;the
:nutiaiturn:or :two:at:a:time. fWhen:thélnﬁfihés;béenzremqvgd;fnom:the
:steezingfstemaand;thgwmain:tubeSzhavesbeenacbmplqtelyaunscnewedafnom:the
sforkahead1the1eomphetesfork:and1wheelawithasteeringastem:canabet}ifted
toutof ithe thead 1tugiof ithe:frame,

TKi7. (LUBRICATION

“The (lubrication iof :the ifork :bearings :is :effected :by :the i0oil iwhich
:forms ‘the thydrautic:dampingimedium. *A}1:thatiis:necessaryiis:to:keep
sufficient:oil.in the :fork to:ensureithat ithe top :end iof ithe ibottom
,spningzstudsis1neveriuneovenedseveniin;the;futlzrebound;position.
%Thealevelaofioilainethéffonk%can:beigaugedabyaremoVing@thejtbp;bkug
fscreweandsinsenting:a1long;nod:aboutd318ﬁin.zdiameteﬂ.'flf;slightly
:tiltedﬁthis:willllodge,againstitheinutjatfthe:uppe%;éhd1of:the;hottom
:spningastudiand1indicate:the1bevelxof;oi]}abovettheistud. ‘}fithe:fork
‘is empty‘to.startiwith:the:quantity:requined1is1hppnqximately‘751f1uid
.ounces in.each:leg. *Recommended1grade16f:oilsig'SEAkg.‘20.
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FRONT:FORKFGR 500 WOCGDSMAN

‘This fork is identical :with .that:used .on the500°Tomahawk -and
‘Trailblazer 700 :except:for the :fork :head :which -is.of:a simplified
tyre which .does :not chouse ieither :the :sneedometer, :headtamn, 'switch
‘or .ammeter. 'Thevmethodaof:attéching:thezmain'tubes.to:therfork
:head:is also-different. -The:upper-end:of the'main tubes:is
threaded:internally- instead,of externally -and the tubes:are:pulled
-up to .a.shoulder :by- means.of a threaded plug screwed into-the
woper .end. 'Thisiplugiis: drllled to enable the fork to be filled'with
~.oil .and;is fitted 'with-a: hollow stud.and:cap nut. "A'pressed:steel
‘coveriis'sprungiover ithe hexaaon endiof the: :nlugito:hide the:inside
‘nut.

‘Apartzfromntheadetail;of;attachment1ofﬁthe‘mafn‘tubes:the
:method:cf .servicing:is . the:same:as:for the:Tomahawk 500 :and
*Trailblazer 700 exceptithat:it-is possible to change:the :fork
springiby:simply :remoying-the pressed steel .cover from:the upper
end 1of .the 1 fork, runscrewing:the:cap:nut and the screwed:plug.
[f.weight . is .then nut:.on the:front :wheel .the:upner:end:of the
.spring:will protrude.from the top:of.the fork:and can be with-
.drawn.
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WORKSHOP INSTRUCTIONS FGR 'SERVICING
""INDIAN TRAILBLAZER 700, 500 - TOMAHAWK, 1500 -WOODSMAR"

SECTIGN-L. FRONT WHEEL -‘W!TH DUAL 6 IN. ‘BRAKE

K. £, REMOVAL {FROM i FORK

To .remove .the : front .wheel : from .the : forks .ptace ‘the :machine.on the
center :stand iwith .sufficient :blocking-{about:2:in:) :beneath :each:side of
:the:stand :to:lift the:wheel :clear.of the:ground:when t}ilted back onto
‘the -rear :wheelt. -Stacken brake cab]e ad;ustments :and :disconnect :cables
:from:handlebar :lever :and:from onerattng :levers on the :ihub. ‘Unscrew
‘the:four:nuts:securing the:fork: bottom tube lug: caps : and :altow the
wheel “to:drop:forwards .out of the front :fork. ‘Make ‘sure :that - the
machine .stands securely .on the rear ‘wheel :and1center :stand:-:if
‘necessary : p}ace a-weight on the saddle .or:a-strutibeneath: the : fork
‘to-ensure :this. ' )

4L 22 REMOVAL® GF ‘BRAKE. & R :PUATE ASSEMBEEES - .

Lock . the‘brake “on" by pressure :onithe:operating tever:and ungcrew
,the.cover.plate.nuts 'The .right:and:teft hand:cover :nlate:assemblies
‘can ‘then :be:withdrawn : from the :respective :brake :drums.

i3, ‘REMCVALQF :BRAKE.\SHQES ZAND. SRR LNGS .

‘This:is:best:done:by:unscrewing:the: pivot;nin'locknuts,eand the
ioperatingilever:nuts after which the:assembly .of :brake shoes, ireturn
.springs, :nivotinin- and.operattng :cam ‘can 'be .removed ifrom:the cover
.plate:by" nght.blowstIth a-hammer and'drift on the .endsiof the:pivot
.pin.and-thejopenating?cam. ‘The return:springs:can :then:be:unhooked
~from :the :spring.posts in .the :brake shoes :thus.iallowing the whole
.assembly .to:fall .apart. '

B4 tREPEACING SBRAKE SL LN INGS.

‘“‘Brake:linings:are :supplied either:in.pairs ready:driltted compltete
:with:rivets:or:readytfitted%to:senvfce«replacement1brakezshoes. “When
.riveting:linings:to:shoes:secure .the two-center:rivets:first:so:as-to
ensure ‘that:the ‘lining lies:flat .againstthe shoe.

/L.5. :REMCVAL"OF HUBAXLE "AND.\BEARENGS ..

‘To .remove ;the :hub:axle .and :bearings :havingialready :removed the
‘brake 'cover:iplate :assemblies, :lift:out the:felt:washers:and:ispacers.
‘Now ;hit .oneiend;of :the iaxle .with .a conper .hammer .or ‘mallet, thus
:driving it outiof:the:hub bringing .oneibearingiwith .it and:leaving
“the other:in:poesition.in the:hub. 'Drive.the:bearing.off -the axte
andiinsert :the .latter .once more:in the:hub-at:the end from:which. it
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was removed. ‘Now .drive the:axle :through :the hub:the other:way, then
:it will bring out:the :remainingibearing.

L6 "HUB"BEARINGS
~Th§sesare deep :groove -single :row:journal iball :bearings:5/8 in. :i/d
by t:9/16 in.:ofd by 7/16.in. wide.

FLIZIYEITTIRG EIMITS *FGR *BEAR ENGS

'The:fit .of the:bearings:in the:hubbarrel :is:important. :The:bearings
:are :locked :on :the ‘spindle :between ;shoulders :and :the :spacers, ;which-in
turn .are :held:up:by the1coveraplate‘nuts.’:In=order=to:prevent‘endzobay
pre-loading.of the bearings:it-is essential ‘that there:is.a:small -clearance
:bétWeen?thezinnereedgeeof;thezouter:réée?of'thefbearingaandzthezback
uof'the:recess?inzeither?end;ofzthe:hubxbarrel.'*To.prévent}any:possibi%ity
.of.sidewplay?movementzof"thewhub1banrel;on.the;beaningétit:iS’therefore
-necessary :for :the:bearings:to:be.a tight:fit-in theibarrel:but this:fit
:must:not:be:so.tight:as to-close:down the:outer:race .of:theibearingiand
‘thus ;overtoad 1the 1balls.. <The:ifotlowingiare -the manufacturing:tolerances
'which:control -the:fit:of-the bearings. :The:figures:for:the:bearings
-themselves:are:for-SKF:bearings. ' -

‘Bearingiofd 1:5622/1.5617:in.
"Housing ibore t.5620/1.5616 in.
“Bearingibore $.6252/".6247 :in.

iShaft idiameter *.6252/ .62u48:in.

§E:8: \REETTTING ! BALL SBEARINGS v, -
iTo.refit:the:bearings:in:the ;hubitwo:hollow drifts are-required:as shown

.in Tool :Section. *Onebearing:is first:fitted:to-one endof the:axle:by
-means :of the:hollow:drift; :the:axle .and ibearingiare:then:entered:into
:one tend ;of :thehubibarrel ;which-is.then .supported:on:.oneiof-the:hollow
.drifts. -Theiother:bearing:is then:threaded :over :the rupperend :of

the iaxle:and:driven:home by :means iof :the i;second ihotlow:drift either
.under ia .press:or by means iof .a:hammer :which will thus:drive :both
:bearingsiinto:position:simultaneously. :In.order:to:make quite sure
‘that :there:is-clearance :between :the :inner:faces:of:the:outer :bearing
naceszand!thesbottdmiofuthetnecesse5$fit the:spacers:and 'the:cover .
:plate nuts, swith .either:thecover:nlates :themsetves .or:additional
iwashers :behind :the inuts. :Tighteningithe nutsishould:not:have:any
reffect:on:the :ease :with which the:spindle-can:be:turned. :Ifitightening
1the tnuts :makes -the:spindleshard ito:turn:this:may :be :taken:as :proof
ithat ithe :bearings :are rbottoming:in :the:recesses:in:thethubbarrel
-before:they:are:solid:againstithe ishoutders:on:the:spindle. -iIn
-this:case the ibearingishould :be :removed:andia:thin:shim:fitted
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-between :the rinner irace:and . the .shoulder .on :the spindtle.

"1E19: 1REASSEMBLY TGF *BRAKE “SHOESCH TO1COVER:PLATES:
“'Assembleieach:.pair .of ;shoes iwith :their :return:springs:on:to:the

ipivot:piniandioperatingicam, :putting:a:smear:of:grease:in:the:grooves

eof:theapivot;pin?ahdiontthezoperatingafaces;of:thefcam. ‘Now:fit

the iassembly :into:the:cover .plate .puttingia:smear:of-grease:on:to the

icylindrical :bearingisurface :of the:operating cam:and :secure ;swith-.the

iptvot :pin:locknutiand iwasher. ‘Fit the.operating:lever,.con:its -

.sptinesiin:a, posrtlon to . surt the extent .of :wear :on:the:linings

.and :secure'with the: nut 1and iwasher. ‘Note .that-the:position:of

;the :operating:levers :may have :to be ‘corrected:when:adjustingithe

ibrake ;after:refittingithe:wheel. 'The:range;of:adjustmenttcan:be

.extendedtby smoving ithese ilevers .on .to:a:differentispline. -Limit

.of ;wear«is reached 'when :the cam.is .turned through inearly'90°

swith:thebrake ;hard :ion .so:that there:is:a:danger:that:the:onerating

1springs :cannot ireturn the:brake-to:the.off .position. ‘

1L:102 ) FEOATING TCANTHONSING:.

‘Note :that:the'cam:housingsiare:intended:to:be:left free-to
:float. -The:bolt:holes:in.the:cam:housings:are:slotted:and:the
iseeuring:pinsiareiprovided:with .double coil :spring:washers :beneath
.their iheads:to:epable-them:to.be tightened :sufficient:toiprevent the
:camthousingimpvingiunder ithe :influenceiof :road. shocks, while at
"the:same-time-they ean -be and:should :be . left: free: enough to rbe
.capable.of :being:moved :by :hand :in the :direction:of the:slots.
:The:pins:are :secured-:by .locknuts :which .are- centerﬂounched as:an
;additional ;precaution.

iThe 1leadingishoe, 1(i.e. the one:towards the rear iof:the
:machine)ihas 1aServoiaction:which:renders: it more:effective:than
+thei1trailingishoe. "This-Servo:.action:causes:the:tining:on:the

“1leadingishoe ito :wear more quhckly‘thanzthatwonttheztrailing'§hoe
iandiat the ;same time tends:to-1ift the :beading:shoe 0ff :theicam:and
lpressathe;trailingishoeaharder=on1t0“fhetcam. ‘With a-fixed cam
;housingithe:resulttiis that :the:majority of the:icam:pressure:is
:applied:to theiless:efficient trailing:shoe. *By:leaving:the:housing
ifreeito:floattheicam:can:follow up ‘the :leading:shoe ithus maintaining
iequal ipressure :between :the *cam:and : the +two :shoes -and 1so ‘makirg:fu}l
ruse iof :the-more:efficient:leadingishoe. *Owing.to.the:Servoiaction
the iwear :on:the:leading .shoe iwith-a-floating:icam:housingiis :greater
:thansthat;of:fheztrailing:shoeaandzin time the:ltimit.of:float:of
‘theicam:housingiwill ibe reached, after :which-the:brake:will -continue
|t0¥functionﬁa51a1fixed'camtbrake'with«somézlossjofzeffiqﬁgncy. "This
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1can :be :restored by .removingitheishoes:and:fitting:themiin:the opposite
ipositions. 7Ftoating1camzbrakes:areJsetfécentéﬁingiandxthene1is:no
ineed 1to 1take :any 1special :precautions ito:see :that :the itwo:linings:are
:of.eqqalzthickness,zorzthat:theabfékeishoeaassembly*is:centered1in
‘the :drum.

§LiEE. REFETTING:BRAKE COYER:PEATES ‘
1ATter~assemb}iﬁg*theabrake’shoe*pivot=pins;and;operatingwcams
‘into-the:coveriplates: repack : the shub: beartngs iwith:grease. ‘The
ruse 10f*HiMiP. :greases iwhich i have ia 'soda | soap 'base :is :not :recommended
‘as ;theseitend ito:be.slightly:corrosive.

‘Before:fittingithe :ispacers :and : felt washers ‘made :sure :that :the
iinsidesof itheibrake :drums:are- qunte clean and : free :from.oil ;or:.grease,
.etc.,,and.replace.the.bnake.coverzplate.assemblles. :Securely ‘tighten
:theicoveriplate:nuts. ‘

ikil2. "WHEEE RN o _

'The irimtis Type ‘WM2-19:in. plungediand :pierced :with-forty:holes
;for.spoke inipptes. *Thefspoke;holeSfaﬁe:symmetnieal,'iie.sthearim
*can :be assembledito :the thub eitheriway :round. :Rim:diameter:after
;building;is 19:062:in:, tolerances :on ;the:circumference ;:of :the :rim
.shoulders :where :the :tire :fits :being:59:930/59:870 :in. :The:standard
.steel 'measuringitape:for:checking:rims:is-5/16.in. :wide-:011 -in.
:thick iandiits:length:is-59:964/59:904 :in.

1L:13; SPOKES
‘Theespokes:aée:of:the:singkeqbu{tedstype*&-[0~gaugeéwith?900

icountersunk!heads,w?ngleaofqbend?959-500°,:lengﬁmi&ﬂﬁﬁﬁﬂﬁnirithﬁead

zdiameter:.iﬂusin;,%40mthnead5¢perginch. 4

1E4E4JiWHE@ﬁjBU!EQlNQ@ANDHTRBINGM

‘ThewspokeS?éretlaced“ﬂoneaoverztwd":andstheiwheelsrim:mustsbe
;built:central :in:relation to:the nuts which :secure :the ibrake:cover
iptates. :The .rim:should:be :trued :as:accurately as:possible, sthe
«maxxmum permissible: run-outtboth sitdeways:and- radlally belng ptus
;or iminus £/327in.

ke 15, i TERE:

fStandaﬂdrtireszane1Duntop%3:50-f91in,wUniversalatread. +The
%recommendedeprqssuréefor@front:tire:is'f6:lb.;perzsquaneainchqfor
:wheel :loads :not .exceeding:280 :1b., .or £8:1lb. .per .square :inch :for
iwheel :loads 1up 110%320 1 1b.
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TEi 161 ‘LUBRICATICGN
'Two:greasingzpoints;arexnrovidéd'both.of;which lead:grease to the
‘center .of :thehubibarret. -Unless the:barrel :is:packed full :with
grease :on :assembly ‘{which:is ant:to:lead to trouble through grease
'finding@its:way;pést=thezfe}t'éea}s<on-to the :brake:linings) ‘these
‘greasing.noints:are:of ‘little value.and:the "best:way to grease the
rbearing31i51by.packing'them'with'grease;aftertdisﬁantting;the:huh
.as :described-above.

‘Note ‘that the :brake cams-are drilled for grease passages but the
rends :of :these 1are :stobned ‘un iwith ‘countersunk iscrews :instead:of:being
‘fitted:with:grease nioples. 'This:is:'done to:prevent:.excessive:greasing
by .over -enthusiastic owners. °lf:the:cams are smeared:with grease:on
.assembly they :should require -no:further:attention:but:in:case;of
:necessity;it:isxpéssible:to:remove'the:screws:fit:grease:ninn}es‘in
‘thair:place:and:grease :the:cams by this 'means.
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“HORKﬁHOP?[HSTRHGTIONS%FGR?SERVIGING7“INBIAN?EOO'ﬂOODSMAN*MOBEL"
ESEGTIGN§E.EFRGNTEWHEEL

‘The workshop i instructions :for iservicing:the ifront iwheel iwith dual
“ 6 1in. ifront ibrake . for .the ' Trailblazer '700 :and 500 * Tomahawk ; iapnly
equakly toithe:similar: wheel \used ion ithe 500 ‘Woodsman ‘Model :with the
ifallowing:exceptions:
' b.- ‘Theswim:is WMI=2l :in., .internal iwidth 1.60:in.
.2, +Thespoke lengthiis '7:9/16:in.
i3, *Thesload1to}beicarriediby:thé13;00+2l!instireiis-as

:follows:
iTire: Sectron . v.>Inflation'Pressures -:1b. iperisq. iin.
>’Inches E - 16 918 :20 24
' ‘Load :per:tire-:1b.
1300 160 180 200 240






“WORKSHOP - INSTRUCTIONS FGRSERVICING'™INBIAN" ‘MACHINES
?500‘T0MAHAWK,?500?WGGQSMANE&*250:FIRETARRGW

"SECTION'M. REARWHEEL®(RON<DETACHABLE)

‘M:1. DESCRIPTIOR:

:These iinstructions 'cover :the :servicing .of :three different rear
wheels, .all .of:the "non-detachable” .type:incorporating.a rubber cushion
:drive .and:an-internal expanding .brake.

"The iwheel :for ithe 25C ‘Fire Arrow-has .a .light:type hub with 8"
:brake, 22:in, .chain line .and‘a two-piece .spindle .with detachakle
‘spacers,:removal:ofswhich=enables,the:innerftubeéto:be»changed;with
.the iwheel :in.position-in the:machine.

*The “500 ‘Tomahawk ;is .fitted .with a.similar:hubiwith .a solid rear
‘spindle.andai3 . in. ~chain .line.

The.500<Woodsman‘Scnambles=Model?has;awheavierihubswith‘7»in.
adiameter%brake,%S?in;?chéintlineiand:heavier‘typeiball.bearings.
~Thissalso+has:a:solid .spindle.

"M.:2. ‘REMOVAL *OF * ENNERTUBE *WALTH 'WHEEL S IN POSITION: 1R “FRAME " (250 “FIRE ARRGW)
‘Place'the?machinesonfthe'centerzstand. ‘Remove the-detachable portjdn

.of -the rear:Fender :and :deflate :the:tire. ‘Remove the might:hand:side .of
:the itire . from:the rim, ‘using tire-levers-in-the:ordinary-way. -linscrew

‘the ‘center :bolt, .and .withdraw:this completely. ‘Soring the:fork ends
.skightly .apartiso.as to release-theislip-collar, from the -pin

on the spacer:and:slide the slip collar out:of the fork-end. PRisconnect
_:the ispeedometer .driving cable;from‘the:speedometerzgeanbox,rremove
.the:sinner itube i from.the:tire and :withdraw:it through .the:gan:ieft
:betweenithe;insidesof.the%fork'endiand‘thevspeedometer?gearbox.

"M.3. :REMOVAL & REPEACEMENT OF :COMPLETE ‘WHEEL

‘Place :machine :on :the :center :istand. :Remove:.theiseat:and:the
detachable .portion .of .the .rear:fender. Disconnectﬁthe?rear?dniving
ichain .at :the spring:link .and :remove ‘the ‘chain.from the rear wheel
isprocket, :leavina:it:in.position on the:gearbox:countershaft
.sprocket. ‘lUnscrew:the‘rear -brake rod adjusting:nut .completely
:and idepress :the :brake :pedal :so as to:disengage the rod-from the
-trunnion .and ithe .brake .onerating .lever. -Unscrew:the 'brake cover plate
;anchor :nut iand iremove .this :togehter .with:the :washer :behind:it. Disconnect
-the :speedometer:driving:cable, .1oosen the axle-nuts (one axie-nut.and
.the:centeribott:in:the:case:of .the 250 -Fire Arrow)-and-mark-the chain
. .adjuster icamsito :ensure:replacing:in the:same-position. :Slide-the
:wheel .out iof :the brake :shoe :pivot pin from the.slﬂi<in-the*fork’end,
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‘When .reptacing:the :wheel :make sure that ‘the -dog:gears :on:the
:speedometer :drive-gearbox are- engaged wrth the:slots 'in the.end
;of thethubibarrel. ‘Make sure:also-that thg sneedometer drive
vgearbox:is: qorrectly positioned ‘so:that there is- no isudden tbend:in
‘the :drivingicable, ‘Make :sure:that:the closed end:of ‘the: springitink
‘points-in-the:direction:of-travel .of:the:chain. ‘Replace-the-chain
radjuster-cams-in their:original ‘positions:or,if'necessary, 'turn
‘each ‘of -them:the :same ‘number - of notches :to-tension 'the:chain:and
:maintain-correct wheel :alignment. :Po-not:forget to refit the:brake
‘rod .and .adjust ‘the:brake :so:that:the:wheel ‘turns:freety while the
:brake - is.off, ‘while at-the same time:only.a small travel .of -the :brake
:pedal is-necessary:to:out the:brake on.

?ﬂi%"‘REMGVAL*GF*BRAKE'SHOES‘FOR"REREACFMENT CFITTINGNEWSEINTNGS: *ETC.

:Remove :the: comp]ete wheel .as -described: |n Section“M:3., then
remove : :the ! left hand : splnd}e nut ‘chain ad;uster and :spacer, 'thus
:permitting: ‘the : complete :brake:cover :plate .with. ooeratlng cém :pivot
.pin, shoes,and,return.sprlngs‘to be lifted .off the.hub,axl‘-e_z.|

‘In the:case:of the‘7.in. :brake ﬁ1tted -to .the~500cc. ‘Wocdsman
“Medel the:brake. shoes can :then be removed, after detachﬁnn the
-return snrings.

.In the case.cf the 6.in. -brake fitted tc the-500cc Tomahawk and
2500c*Fire‘Arrow€Models,sunscrew-the:ni&ot‘nin locknut -and :the
onerating lever:nut, :after :which the assembly.of the:brake shces,
;returh'springs,;aEVOt;pin‘and:operating"cam can be ‘removed -from
the cover.plafe‘by unscrewing:the nivot pin anc annlying light
blows .with:.a hammer .and drift.cn the end of the .aperatingcam,

-The return .springs:can:then:be unhooked .rom the :spring.posts-in
-the .brake :shoes, :thus: allowrng the :whole ‘assembly ‘to: fa!l ‘apart.

%M:iaffREPEAGiNG%BRAKE?ELNtN&S

“Brakéftinings:areﬁsuppliedveithersin;pairé'ready:dri}}ed'complete
‘with rivets, ior:ready:fitted ‘to service replacement:brake :shoes. ‘When
.riveting tinings to:shoes:secure :the itwo center:rivets first:so: as to
enable ‘that :the lkining:lies flat against.the shoe. :Standard:linings
.are -driltled:to receive flat headed:rivets.

“M: 6. ' REMOVAL *OF *HUBAXLE " &!BEARINGS ... .

- “Toremove :the shub:axle :and tbearings, ihaving:already :removed : the
ibrake - cover,olate assembly .and ;speedcometer .drive :gearbox, : llft out
.the :felt:washers-and'spacers then:hit one .end.of :the axlte: with-a
‘copper: hammer .or-mallet-thus driving-it out.of the: hub!brrng:ng
.one; bearrng with it and ]eaving" .the .other:in .pasition-in the thub.
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the .hub:at the end:from:which it -was removed. -Kow -drive the.axle
through .the .hub:in the orposite-direction, :when it will bring out
the remaining bearing.

THi7. "HUB”BEARINGS

These :are :deen groove .single rcw journal ‘ball bearings. 'The
lighter bearings used:in the 25¢ ‘Fire'Arrow .and 500 Tomahawk .hubs
.are 5/8 in.:i/d by 1.9/16 in. ¢/d by 7/16 in. wide.

‘The :heavier bearings used in the 500 ‘¥ocodsman zre 5/8 in.
i/¢ by t.13/16 in. .6/d by'5/8 in. wide.

‘M.8.FITTING 'LIMITS FOR'BEARINGS

‘The-fit of .the:bearings in the hub barrel:is important. ‘The
‘bearings ‘are.locked .on -the ‘axle between :shoulders:and :the :snacers,
:swhich 'in turn-are held up:by the cover plate nuts. -In-order:to
nrevent ena nlay nre-loading of the bearings it is essential
-that:there:is’'a-small clearance between the inner eage .of the
cuter race:of the bearinsg and:'the back of the recess:in either
end -of "the:hub:barrel. -To prevent any possibility of sidenlay
movement ‘of the ‘hub:barrel on the bearings:it-is therefore
necessary ' for “the:bearings to be a tight:fit-in-the barrel -but
'this'fit 'must nct be so tight.as to'close down the outer race
‘of 'the bezring-and:thus overlcad the balls. ‘The following-are
‘the ‘manufacturing:tolerances:which control :the fit of the:bearings.
‘The figures for the Learings themselves zre for 'SKF bearings.

1250 :Fire Arrow & 500 Tomahawk. 500 Woodsman

‘Bearing ofd 1.5622/1.5617 -in. 1.8122/1.:8117 in.
"Housing .bore 1.5620/1.5615in. 1.8115/1.8110in,
‘Bearing -bore *.6252/ . 6247 in. ..6252/-.62u7:in,
‘Shaft diameter ‘. 6252/ .6€2U8 -in. .6252/ .62u8:in.

"M.S. REFITTIRG!BALL: BEARINGS

‘To refit the:bearings in the.hub two hollow drifts are‘recuired,
2s ‘shown in'TooI'&ec{ion. 'One bearing is first fitted to one -end of
the .axte by means .¢f the .hollow drift; the axle and bearing:are then
enterecd into one end ¢f the hub barrel which is then:suongrted cn one
'of the hollow drifts and the.other bearing is then threaded over the
upner -end :of :the axle‘and~driven<home.bytmeanS‘of'the‘secondeholiow
‘drift either:under .a nress.or by means-of 2 hammer which -will thus
"drive both bearings.into-nosition simulianeousty.

“In order-to-make cuite:sure that there is clearance.between - the
‘inner faces .of the outer bearings and the bottom of the recesses fit
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‘the :spacers iagainst :the inner iraces:of ithe:bearings:and either:fit

‘the :assembly iof :brake :cover :plate, :speedometer :gearbox, :etc., :or

:make :up :this .distance .with tubular:spacers. :Fit.and tighten the.axle
inuts. ‘Tightening:the:nuts:shouldinot:have any:effect.on:the ease:with
which:the:axle-canibe turned. -If tightening the nuts:makes the .axle
shard=to'tunn=this:may3be‘taken:és;nrééf'that’the'bearings'are:bottoming
1in'the'recesses3in:theahub1barre]'before‘they:are:solid'againstfthe
‘shoutders:on:the axte. -in‘this:case:the:bearing:should:be:removed and
aazthinzpackingsshimzfitted:betWeen7the inner race and the :shoulder :ion
the iaxle. -

?M:tOJ?REMGVALEGF?BRAKE?QRERAILHGﬁeﬁﬁfgﬂvfBRAKE?SHBEﬁPIVGT‘PlN

‘The ‘methed .0of -doing:this has:alrea&ytbeen:deseribed-in'Section 4,
:dealing:with:the 6:in. brake. -The method:is precisely the:same for the
7 .in. ‘brake-exceptthatiowing :to .the:different .type:of.return:sorings
susedeif*is,einﬂthis=case,apossibleftO"remove=thetshoeszfrom'thespivot
:pin-and:operating-cam:before the:latter:are removed from:the cover-plate.

‘Mi L. CUSH:BRIVE

“The 'sprocket/brake:drum:is free to:-rotate:on-the:hub barre}. :Three
=radial~vaneszére*formedeonfthe:back:of:the:brake'drum'and:three?simi}ar
‘vanes iare: formed :on - the ‘cush idrive sshell. -Six rubber -blocks arefitted
‘between'the'vanesaon'theibrake:drumzand=those:on'the‘cush'drive:sheil,
wthusspermittjngﬁoniy%a:smallaamountuof:angutar}movement.of:the=spnocket/
:brake:drumiretative:to:theihub:barrel :and transmitting both-driving-and
-braking torques:and:smoothing:out harshness:.and-irregularity in-the:former.

<1 f-the cush:drive:rubbers become worn.so:that:the:amount .of:free
‘movement :measured :at-the:tire -exceeds '3 in. to |'in., the:rubbers should
ibe :replaced. ‘To:obtain:access:to:them:remove  the complete:wheel :as
.described, :remove:the ibrake:cover .plate-complete -with:the:brake shoe
;assembly, runscrew:the three:nuts:at:the:back .of the cush drive shell :-
‘if'necessary:holding:the:studs:by:meansiof ‘the :flats on the heads
-inside -the:brake:drum. :Drive:out .the three:studs-into-the:brake-drum
after-which :the :sprocketfbrake drum-can.be. separated :from the cush
drive-shall .and -the:six cush-drive:rubbers:can:be lifted out.

'When=reassemblingfthe-cpsh%drive=theuentry of-the vanes ‘between
‘the .rubbers will .be . facilitated if the.latter -are fitted into-the
driving.shell -first and then.tilted. “The.rubbers.should:be.libera}ly
painted with:soapsuds:to.faciltitate .entry.of the vanes.

‘lhen .reassembl ing:the:cush :drive, :coat .the inside of :the:bore:of
.the .sprocket/brake :drum-tiberally with:grease :where it fits:over the:hub
ibarrel .and:also.put .greaseion the.inner:face of the:lockring. -The
xthreeenuts:shouldxbe;tightenedsdown;solidsas there is a shqulder.on
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the .stud iwhich.prevents:tightening.of :the nuts:from:locking
ithe :operation. of'thefcushion:drive

M I2 REASSEMBHY’OF BRAKE SHOES PEVOT PfN &1QPERATING {CAM: INTO (COVER ‘PLATE

‘No dlfflcubty should be : exoerlenced in: carrylng out ithese
:operattons “Make 1sure :that :the nlvot pin:is really:tightiin the:cover
:p}ate and :putiaismear.of: grease rn the grOOVes iof :the: prvot pin:and
.on :the ;operatingiface: of'the can, a}so on the cyllndrlcal bearing
.surface of "the .operating" cam: rf thls has been removed. 'Fit-the
;operattna lever :and itrunnion .on: lts sp}:nes in a. posntlon to:suit
‘the ‘extent .of:wearion the: }tntngs and :secure ‘with :the :nut. :The
rrange ;of :adjustment ;can :be extended by movnng theileverion:to:a
-different :spline.

'M-13; ‘CENTER ING*CAMSHOUS ING

-Note that:the:bolt:holes:in:the:cam:housing:are:slotted, thus
ienabting.:theibrake ishoe ;assembly:to:be:centered:in:the:drum. *It is
not .intended: that on'rear . brakes the:camihousing:should ibe:teft:free
‘to:float :but: :the ishoes :shoultd :be" centered :by -leavingithe :screws:just
ishortiof:dead:tight. :The:brake:cover: .nlate assembly .with :the ishoes
:should :then :be:fitted:over ithe:axle:into-the ibrake:drum:and:the 1brake
;app}iedEa53haﬁdzas;poésib]e"bytmeanS?of‘thekoperating:lever. ‘This
will center:the:shoes:in the:drum. -The :screws: :should :then be
tightened idead : tlght :and:secured: wrth the :locknuts. :|f the:shoes:are
not: correctly centered :the :brake: will be either:ineffective:or too
.fierce, depending:on whether:the. tra:llng or-leading:shoe:first ‘makes
‘contact-with:thedrum. -With‘theicorrectlytcentered3brake.aseemh}y
:and :the .screws :securing theicam.housingicorrectly:tightened:wear
:onboth :tinings should:be:approximately ‘equat.

ﬁMitﬂz1F1NAE3REASSEME@&E@EKHQB&BEEGRE%REﬂﬂhajﬂﬁﬂﬂﬂEELm4‘
‘Before :reptacing ithe+felt :washers :which :form the:grease iseats,: -
'nack :both -bearings :with:grease. ‘

. ‘Make -sure ‘that ‘the:inside:of the brake:drum:is quite:freefrom
oil ;or-grease, ete. 'Replace‘the‘fe}t'wasners,'spacers,'and brake
‘coveriplate: assembly,vspeedometer drives gearbo*y 'spacers, :chain
;adjuster -cams, :the:loose: sectlen .of ;the :axleand ‘the:axte:nut. ‘The
iwheel " is:then.ready:for- reassembly: ifto:the :machine.

‘M: 15, WHEEL RIMS

-The'2506c1Indian“Fire‘ArFOW'rim*is>Type"WM2—f9‘jn:,‘internal
‘width 1580 in. The:rim for the-500cc Tomahawk:is WM2-19:in.,
|nternal;w1dth [:580in. “The :rim. for .the: 50000 ‘Woodsman *is
-#1i3-19 « in; y rnterna] ‘width=2.156 in.
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All rims are nierced:with:forty holes for spoke .nipples. :Note
'that these .rims are not symmetrical, ‘i.e. the:angle:of .the:spokesion
:the ‘two .sides:of ‘the :wheel ‘is not the :same.

‘The:rim:diameter after building:is the same in each case, :i.e,
192062 in., ‘the:-tolerances con the circumference:of:the:rim shoulders
‘where'the tire-fits being-55:936/59:87C in. ‘The:standard:steel
‘measuring:tane for checking rims is*5/16 in. :wide, ;011 :in. thick
‘and:its:.length-is59:964/59:90% in.

‘M. 16. ' SPOKES

The -snokes ‘on the'Fire Arrow and Woodsmaniare :of the:single
butted tyne 8—!0:gauge1with‘990 countersunk iheads, -angle .of .bend
'959-1000, length'72 in. brake .side, 8% in. .snoke:flange:side, :thread
'diameter‘;f44=inr,tucAthreadsgperzinch. *The *Tomahawk uses :spokes
/8" loncer i.e. 7 7/8" and 8 5/8".

.7, WHEEL:BUIER ING'& "TRUING.

‘The -spokes are:laced :one ;over -three.:and - the .wheel :must :be
builtt -central .in relation to the .outer.faces.of the:snacers .which
fit between  the fork ends. *The:rim should ibe truediasiaccurately
as.possibie, the ‘maximum permissible run=out.both:sideways and
radially being-plus or:minus:1t/32:in.

‘M. 18, TIRE PRESSURES
‘The:load .which the .tire .will carry at.different:inflation
oressures:is shown .below::

Tire Section “Inflation FPressures .-:1b. per.sq. in.
“{nches 16 18 20 24 28 32
‘Load per tire:= lb. ,
3.00 - -~ .- 240 300 350
3.25 200 240 280 350  '400 440
3,50 280 320 350 ‘400 450 ‘500
it 00 360 400 43¢ 500 - -

"M 1§, ‘LUBRTCATION

‘A:greasing noint.is nrovided in the center .of the:hub:barret.
‘Unless 'the ;barrel is packed:full .with grease.on assembly (which:is apt
to lead to trouble through grease finding its way nast the felt-seals
on to the brake linings) this:greasinginoint is.of little=va}uezand
‘the best'way to arease the.bearings-is-by nacking them.with grease
after:dismantling:the:hub:as:described:above.

‘Note that:theibrake'cam is-drilled for-a'grease:nassage:but:the
end.of this is stooned un with a‘countersunk.screw-instead:of.being
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fitted with a.grease nipple. ‘This:is .done to orevent :excessive
igreasing by overenthusiastic.owners. :l1f.the:cam:is.smeared
with:grease :on :assembly.it should:require:no:further attention :but
!in'casezoffnécessi{Y'}t'is possible:to remove :the:screw:fit a
'grease=nipplesin'its.pface'and=grease:the:cam:by:this:means.

(M=7)
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