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· 1 NTrro f UC T 1·0~! 

These ,motorcy.cles are designed for highest ~u~lity 
performance. ·Carefully -selected ·materjals =end -nrecis·ion 

1construction ,provide :esceotion~l ruggeriness ·and ·~uiet 
·one ration rwith :min imurn :overall -i~ei 2ht. ·Proner .service 

·methods ;a.r.e !vital dn :ma.intajning ·the :ori~;nal oerformance 
·character~stic~ :of :the :mach~nes. 

1 The ·manufattu~ing ·and 1 assembly ·tolerances :cf ·these 
:models :have ;been ·reduced ;to ·very :sm~ll · l irnits. ·The ·des i:;n 
·rnoves .almo~t .entirely the ,~eed o-f ·r:1e-~suring ·clearances. 

· tue -to ·this · fa.ct, ·care in the .ha.ndlfng .and 0 cl8ani-n~ of 

n~rts ·cannot !be ·too ;highly ·stressed. ·.\n obsolu-tedy 
·clean w~iki~g ;ar~a~ .p~o~er ·u~e .cf · the ·correct tools ~nct 

·neat 1workmanship :are ·re~uired ·to '. accomnlish ·the ·nrecise 
·assembly ·necessary :to ·.a.ssi.lre :satisfactcr.y :r,erformance. 

·Snecfal :service ,tools :have 1 been :destgned ·t0 
·facil itate :servtce iooerations ~ancl :assure 1orotection :of 

· the :r,crts :again st : damc:ge · and ·dis fr gu rement. · Further 

·service .. infor.mation·;\c:ill ·oeriodically ·be ·. nubl ished in 

· the ·. form .of-..additi.onal .nages ,for ·this ·m~nual. -~~eci~.l 
· information ·can .be :had :at ·any ·tirne, :from the·Service 
·Department. 
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-~ E:N6 I NE · 

·~ubic teapacity 
.-. Stroke ·Nominal 

· Norn i na·l 
~Actual 

~ ij.gg ·.cc 
~90 :mm 
1
• 84- :mm 

~3~307" 

~ Bore 

~ { Re bore : to ·. :020" "When ·,wear 1 exceeds · ~ 008" ·~ and ·, again · to ··~ Qij-0 ff ·after 
:a :further ::.008" 1wear ~) 

·eompr:essio~ ·Ratio 
·Piston ·. (:l i ameter 

'. Bottom ~of :Skirt :- ·F.ore ·and •aft. 
·Top·Lands. 

~Piston•Rings. 

·; 3 : 30 4-7 J 3 : 30 4-2 " 
1
· 3: 287 ; / 3.; 284- i ff 

' W i d th \ - '. P 1 a i n • R i n gs ·· ( Two ) ' : 0.63 / '-! .; 0 6 2" 
. -~ scraper ·Rings ., (Cine) ' . 156/ ' .; 155" 

~Rad ia-1 • Th iekness · . 115/ i ~ l-08ff 

(Clea~ance 1in ~Grooves :~0035/ 10015" 
•Replace ~Piston •Rings ~when :gap 1exceeds · t/t6" 
;Overisize ~Piistons -; and •Rings ·Available '· ~020" :and ~ : OQ.O" 

·Ris~on !Boss i lnternal ·Diameter ~:7500/ :7,98" 
·Piston :Pin •Diameter !!7500/Jiij98" 
1Con. ~Rod tSmal 1 ·End · Diameter l ~·75f0/ ~75025" 

·Con. :Rod ~Big ·.End ·Oiameter · 1.: 62625/1~62575" 

'Cr.ank ~ P. in ? Diameter : .; 7507 / 1 l 7505" 
:[)riving ~Side 1·Main 1 Ball 1Bearing ·.(Two) ,Type. rSKlr : CRL: a .. ,and '; SKF.;RLS .: 8 ,, 

10uts i de ' Diameter · 2. 25" . 

·, Inside !Diameter 
'Width 

)Timing ,Side ·Main ' Roller · Bearing 
~outside ~Diameter 
• lnside ·· Diameter 
1 Width 

•Si.ze ,of '. Roller:s 

I ~00" 

) • 625" 

t ; 876 './ I ; 875" 

J ~ 5002/ I ~ ij.998" 

· ~750 

1 Diameter : . 2500/ :. 2ij99" 
!Length :~328 '. / =~327" 

1 Gr.aded 7Rollers are available .of 
~:oooi" from .2,90" .to ·:2soo~. 

'Rocker ,Bearing · lnside ·Diameter ~; 626/ ' ~625" 
1 Rocker ~Spindle ~Oiameter · ~52q/ 1 ~6235ff 

' lnlet ·Valve ·Stem ·Diameter 1 :3ij30/~34-25" 
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:Exhaust 1Valve iStem 1Diameter 
iValveiGuide ~ Internal 1Diameter 
tValve iGuide !External '. Diameter 
~Guide-~ Hole 1in tCylinder ~Head 
•Tappet iStem ~Diamet~; 

1 

·Tappet ,Guide ~lnter.nal '. Diameter 
·1Tappet 1Gu ide ~Externa 1 ~Diameter 
~Guide !Hole : in :Crankcase 
1 ~appet 1 Clearance.1with ~cold .engine 

· Inlet 
~Exhaust 

·Valve ~Spring ~free ~Le~~th 
~- l nne r 
·~ outer 

1 fRenew 1When 1reduced 1by 13/~6 1inch). 
,valve 1Ti~irtg ,with ~~Ol2" 1c1~arance 

~ Exhaust -~Op~ns -
iExhaust ~ G loses 
, In let. !Open~ 
i Inlet ~closes · 

·Cam ·Spindle ;E~ternal ·Diameter 
. . 

•Cam ~Bushing , lnte~nal ,Diameter 
1 Gam ~Lift 
\Valve ,Lift · (Approx ! ) 
'' Mag~dyno 

1Speed 
i P,o i nts 

'Timing 
"Engine ~sp·r.ocket 
~Clutch ·: Sprrocket 
:final ~Dr,jve ~Spr.ocket 
· Pri mar,y ·· eha in 

\Type · 
1L.ength • 
1Width 
·Pitch 

· Feed ~ 0 i l ' Pump 
:Speed 
~P_iston :Dia. 
~ Stroke 

·Returm •Otl '. Pump 
•1 Sneed 

) Piston ~ D fameter 
~Strroke 

. ;Sparrk !Plug 
~Type 
11Hameter 

·1 ~: 34-to I 134-05" 
t; 34-4-7 I : 34-37" 
~ ■- 6275/ .·6270" 

. ? : 6 2 6 I/ •· 6 2 5 -~ " 
-~ ': 375 -~ / ;374- '! " 

'f .!376 ; / 1375 ( ff 

-~ ~ 15 r o I J 1 sos" 
' ,. : -~7-:_5~ }:7:0,9 ; " 

·:·2-:--032" 
~2~095" 

~750 .. :be.forre ~ B~'. D.; C. 
~350 ;:'after iL :D~C. 
14-00 ibefor.e ;T~o~e. 
·7bo :after ~B~D: C. 
: •· 624-0/; 6235" 
·, .' 6255/ ~ 624-5" 

': ~-3125" 
1:.3r.25" 

~Half •Engine 1Speed 
·: ;·0·1 s/ ;o 1:8" 
~3/8 :~efor.e •TfD~e. 
~25 ;Teeth. 
~56 ·Tee~b 
·· 17 ~teeth 

·Dupl,ex · t J:4-038 
'. 90 :Ritches 
~ ~ 628" 
~ 1375" 

· t/12 · Engine ~Speed 
1
: ~ 2Q.97.5/ ~ 2Q.95" 

~ 1500" 

· l/12 ·Engine ~Speed 

-~ : 37~75/} 374-5" 
·: ~ 500" .. ,rr.,.-.. ... 

l Kl!.G.'. FE. JOO 
( ij. H!lffl. 
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~SE G.llGK -•~ 8.. ~ ENG I NE -~ SP t e I F I CAT I ON 

I ■ 

"! 2. 

~3. 

,.'! 4, • 

..... .. -~ 5 • 

·6. 

17. 

_· .--~~·.-i s-: 

·i g •. 
. • .. . ·~ ... . 

· ·10. 

> t l. 

I 12. 

'3. 
t ij • 

. • ·1 s. 

t6. 

f7. 

· I 8. 

! t9. 

... 

'_;: . 
,• . 

~ E.~.9. 1 ne 

1 Cylinder ·' Head 

:Cylinder 

~Piston 

'Connecting .- Rod 

· G r.ankcase 

~erankshaft !&~Flywheel 

•j Main ' Bea rr in gs 

~cams 

~Valve ! Gear 

·J" iming ~Dr.ive 
I 

· ignition :and ilighting ~System 
I • 

!Gar.bur.etor 

~ A i r ~ F i l te r 

1 lubr.ication ~System 

-~Breather 

!Gear.box 

~cluteh 
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,500cc ' SINGlE ·(YllN0ER 1 WOOBSMAN 

· sEen 0tP B. · ENG t NE , SP Ee, FI eA TT 6N 

-~ B -~ l ~ i EN B I N E 

' The •engine : is ·a~ij99 ·cc ·v~rtical single~aylinder 1 four~stroke ·with 
~separate ~cyl: inder :head :and :furly.· enclosed 1 pressure-!-fed :over.head ~valve 

... ·-:. . : . . 
;gear. · It \has :drry ;sump ·:lubrrcation ~with the ;oil ·- tank : integral ;With ·the 
: crankcase ~ and 1 a 1 built➔ up ; steel ~crankshaft. 

,s~2:~eYtlNBER~READ 

,1he 1eylinder 1head , is ·die~cast ifrom .aluminum 1alloy :with .ample 
1 finning ·to :ensu~e 1adequate :cooling. ·The .exhaust 1pipe , inse~t : is ·cast 
1 in ~ and 1 the · valve , insefts ~ are ; of ~ austenitic ~ iron : and ~ are 1 shr□ nk 1 in 1 s0 

:that 1they 1are 1replaceable. 
· The ~ large : bore ~ ind □ ction : port : is · streamlined i and i blended : to 

:the :valve ~seating ~ 

,rhe ~cylinder ibarrel · is ·cast :from :aluminum ,alloy or ·austen~ttc · iron 
.and ;has ;a · liner ;of a1:1st~n itic . iron . ·The · cyl inde·r ·1h.ead 1 is . la~pe~. :onto 
. the : barrel ·:without ·:any :gasket ·;and ·; is · located . by ·. a pin , ' in · the ~case· 
:of ,al um i num · head 1 and ·i-cy l i n-der I barred. "A gasket : is \ used ;when ,al um i num 
rhead ,and :cast : iron ·bar.rel ; is :used ~ ·i The ibor,e ; is ·norminally ·· a4: •mm 
·and :the rstroke ~90 :mm :giving ·a ·cubic ·capacity .of :ij9~ ·cc. 

:8~·4-. PISTON 

~rhe ;high ·compre~sion .piston : is ,of low ·exoansion :aluminum ialloy, 
; heat , treated, : and 1 fo r.m""'.'tu rned :ova L ~The · compress ion ·ratio ; is * 7-k ·to ' 1 .. 

• " 4 • • 

·Ther:e .are ·thr.ee ·pistQn ·rings, ~the :top ·two .of :which ·are ·compression 
·.rings. ~ Both .are ; taoe n ground 1and :one ·, is '• ch rrnm i am •;p 1 at.e.d .. ·The ': third 
· r i n g 1 i s : for ·. o i l : cont ro l-. : and '1 i s · s l o tt e d • 

1 The 1connecting :rod is .produced from .a stampinQ iof · Hiduminium 
·RR56:l, ight .alloy . 'The:little .end :bear:ing ·: is ·• of all:oy direct .onto 
,the :piston 1pin. · In case .of :Wear after ~long .service ·the ilittle ·end 
·• can 1be :bor.ed ;out :and ;fitted :with ;a bushing, ·,but :this : is ' r.arely 

' • ·necessary .. 
·The :big end ~has =a !hardened ·chrome ,steel :bushing pressed · in and a 

floating · bush~ng ·made ~from 'mild ·steel and :white~metalled ~ 
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' The \combined :crankcase 'i and .i oi l : tank ;are 1d ie-rnast 1fr,om d ight 

:alloy i in ~two \hal1v~s, 1being ·; sp1 it i verrtical ly. 
, ~ • •. 1• • ' :~ , ~ :1 I 1 '· ~ • 

t B ;;1:. ~ «RAN KSHA FiT i,AND , frli Y.WHirn:t: . . 

,The H~rranks_haft 1 is i bui H 1up i·frrom ;two l steel ·r fly.wheels 1boltedJt9 _ 

1the ;1crrank. ·1 pin 1and ·1 bolted :and i ke·yed 1to ;the·, engine 1shafts, rtheiWhole 
•n ---~i being 1 carrefu ll y 1 ba I anc.ed_. . :: . . .. ·, \ . -~ ·. .. ; 

i On '. the ,~ d rr i v i n g 1 s i de t the rre ·1 a re i two i be a rd n gs , 1 one 1 bat .1 ; and 1 one 

nroller, : both \having 1inner i and 1outer 1r.ices
1

·, !~hile ,on :the i timing ~side 

: there :are !a ~roller :bea~ing, 1with .the 1r,ollers ;running 1on 1the 1shaft, .. -~-....:. •. ,·:,:.;,. : ,. ... ' 
1and 1a 1plain \phosphor , bronze 1bushing. 

1 The i cams _i ar:e l i nteg~a l ;with i the : cam 1 gear,s 1 being 1mach i ned 1 f rrnm 

~ car,bon ~steel 1 and ·; c.ase ·1 harrderied. ~ They 1 have I i nterma l I b-rronze I bushings· 

~ ru nn i Ii g ion i fl xed ·i shafts 1- in -t the ·1 timing ~ case. ~ Th·e•H~am i·,p rrot'i l es\ are 

~T~e , inlet ,valve 1is imachined ! from ,a i stamping iof ~Silicon~chrome 

·· valve i steel ~and ·1 the 1exh.aust rvalve r is ,o.f 1austen it ic i steel. 

1The l valves tawe 1ope~ated 1from 1the i ~am~ 1by \mea~s rof ! ~arg~ ! flat

·: based 1gu ide~ :1 t_appets, ·t high ;quality , t _ubular 1steel : fl□ sh Hiods, iw_it~ 
~steel '! caps, ~ and 1o'le'rihead 1rrockerrs. 1 Two \ compress i-onq•_sp ri: i ngs ~a'ie 1 fitted 

: to \ each ?v:alve. 

•The , cams ,a~e 1located•, in ~the 1timing ~~ase 1and ,a~e 1dw~~en ia~ 1half 

(engine :speed : frrom ~the rnr:ankshaft 1 by \a .(_po.s .itive ~_gearred ~drlve. 
• • . :·· • _._ •• , ·~. - • • • ~ ,: .: _ _ • ! • ~· "" ,. ..:;. 

l Th'e '; mag~dyno d s id rri v.eri''! ftroin~ithe-H nlet : cam tge~r ' th r,ou gh . t~o idler 

1 gears ·: wh i Gh ;al so iact 1as :a ~ gear ; pump 1to i r.etu rm 1 the 10 i l ; from ;-the : timing 
. . 

1case i to :the ;oil :tank. 

rn.~ l-3.~-~ l:GN l:HON 'i-AND 1-.11 IGlff.UGJ,S.YS"tflM-., . . 

. i ldghting iand dgnition :arie ;supplied : friom i a ' tllcas iMag.,.dyno, 1which 

iconsists 1of ia 1magneto 1rrunning 1at 1½ 1engine rspeed 1and 1a 1dynamo 1rrunning 

;at· 1 · t/.'3 iengine i speed. 

iBjiij~-tCARBURRTOR 

·; Amal i type i276/C:,X/fA. 



www.hitchcocksmotorcycles.com

·The ;air !supply ,to the :carrburetor : is •cleaned iby :a ·Vokes ~Micro~Vee 

~ F. i 1 te r : fitted :direct :onto 1 the : ca,;-hurretor .: intake. 

·Lubrication 1is :by .a dry-sump ,system iwhich : is :entirely 

;automattc 1and 1positive i in ;action. 

'The ·, oi 1 ; tank i is · integral :with : the :crankcase, ·• ensurring ~the 

: full i rate :of :cireulation : immediately the ·, engine ~is ·started :and · rapid 
\ , . '"; . . 

; heat i n g ~of ·, the 1 o i 1 : i n : co l d ·. we a~~~ ~. 

·Ther:e ~ar.e 1 two ; piston ~ type :· o i 1 :pumps ·1 rrunn ing ;at ·. f,/ t 2 ·engine 1speed, 

;posi·tively ~driven : from ~the 1timing :side ;engine i shaft-·1 thr.ough 1a -worm 
;gear. 

·The i feed ;pump ;at i the i rear ;of '. the ·timing ·cover i is : for ~pumping ;oil 

: from tthe 1tank : to :the 1big end ,bearing. !This ioil ~drains , to · the · bottom 

;of : the :cr.ankcase i and 1is ' pumped :by .the i retu~n :pump 1back ' to .the : tank. 

:Some \of : the i retu r.n io i 1 : is ; by-passed -i to , the · cy 1, i nder i head ; fer 

1 l u brr i cat i ng , the i rocker l gear, -:whenc_e : it : flows : down ·. to : push i rrod ; tunne 1 s 

i to : the : timing :c~se. 

1from 1here 1it : is ~returrned i to i the 1tank 1by ·the ;two . idler ·gears · in 1 the 

~tim-ing ;drtve ~which :act 1as ;a ~gear ' pump. 
1 The i returrn ,pump 1has 1a ica~acit~ ;~~ :approximately 1 double ·th~t !of ·the 

: feed ;pump, 1wh ieh ensurres i that iOi 1 1does inot :aceumulate-i in 1 the ·crankcase. 

: Both i pumps , arre i dou b le~act i ng, 1 but : th·e , two .sides :of z the ! feed = pump 

,a~e =interconneated, )thereby i giving ian iaugmented :and ~more ' even :supply -to 

1 the i b i g i end • 1 Both i s i des j of : the ' re tu r:n · p urn p : a r-e · a l so 1• r n t e reo n n e cted ~ fa r 

;drain;ng : the : crankcase. 

iSeparra te ·1 sp rr i ng~ lo~fded :, rre l i ef ; val'ves · contro 1 ·; the "P r-essu re ~ to the 

: big .end land 1 to 1 the ~valve \ gearr. • i The ·: oil : sup·p l y ·to t the ;,. b i--g,i e·n'cJ '. i· s · through 

1internally ~drrilled ~pas~ages 1and :that ~to the ' Valve \gea~ ~is ~throug~ ·an 

:external ;pipe. 

~ Gauze r str.a i nerrs I are : p rrov i ded 'i for (the ·, feed :o i 1 \ 1 eav i'n g I the tank ': and 

1for '· the ~ r:eturm : O i 1 '. from ;the ·: crankcase ., ,. ' In 1add it Lan., ,: th.e '. f.eed ~o i 1 i to ~ the 

big :end ! is tpijmped iunder 1p~essurre 1t~rrough .a large ·capacity · felt •filter . 
1 An t impo~tant i feature \of 1the \desi~n !of · this · filter ~is 1 that ' the 

! internal 1arrangement ~is !suah 1th~t~ ~should r it ~be 1 neglected :and ~become 

: c logged , ·. the ·; o i 1 . p res s u re ·: w i 1 1 •' l i ft •. the · s !l rr n g I end · cap -~ o ff ~ i ts ~ seat i n g 

: thereby ': a1.1tomat i call y ~by-passing \ the \ f i 1 ter r so -~ that ·· the •. big · end i· w ill 
~not ·· be ,. deprived ': of d ubricat ion, : even ': though ' the ·. oil ·may ~ be \dirty. 

~ B -~-17 ~ E: BR EATfll:R 

~The !efficient :opetation !0f ~the 1breather~is !of iparamount 

~importance ~t6 ~the 1pe~formanee !of :the ·engine ~becatise , it ;acts ~as ' a 

rnon-;.rreturn ·~ valve , between ·; the .crank-case ··and,.1 the iou-tside ·atmosphere, 

( ll) 



www.hitchcocksmotorcycles.com

:causing ia 1partia1 4vaauum !in .the 1crankcase 1and 1~ocke r :boxes 1which 1prevents 
i the ipassage ~~ of ,o i 1 ; in to i the ~ cy fi ndei , and'·1 co·n,~e~/u·e·~·t ·,; smok r ng ; and 10 ping iof 
, the i plug. · '. ,.,::... · · · 

• 
1The tb~eather 1is 1located ion :t~~ .~rtving iside iof ,the 1crankcase 1and 

;,crnns i sts rnf la I sma 11 j housing tconta In i ng'1'two I pen--stee 1 :d r scs l cove I'!' i•ng {two 
1 ,. / ! -.~ .) ·. ::. •, . 

iholes 1d~illed ~in ,the !crankcase. 
:Accu rrate : seat.i ng 1of ; the id i scs i i s I ensu rred i by ! a :pen-;.stee 1 ; pl ate i held 

~between ithe ibrieather :body 1and 1the ;cr.ankcase . 

. n3.;'. f.-8.; :GEARBOX 
~The tgearbox t is ,bolted ~onto 1the 1back ;of :the ~cra~kease iand 1has 1four 

: speeds: lWh ie~ iarre \foot : cont~o 1l ed' :a.ni l a i patented rneu tr:~.1 1 finder. ►A 11 
tgears ;are ~in ~consta~t !mesh, 1ch~nges 1being 1effected !by robust idog ~clutehes. 

'. The 1standar,d igear 1r.atios :arie ias :foll.ows, •; 6; 06, 7!9, 10 ■- 9, 16~8 to I,. 

!The ~clutch 1has 1six ~pressur;-e tplates ~and tfive 1f~lction ·plates, i i~cluding 
1the 1sp~ocket 1~hich ~is 1lined ion !both fsides 1with ~fric~ion ~material. iThe 
10ther 1fr.iction 1plates 1have ,~or.k , inser.ts \which ~grve ismoo~~ ~oper.ation tand 
if~eedom 1fr.om ~slipping 1in ,the 1presenae 1of 1oil? 

: ( 12) 
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·soocc :SINGLE CYtlNDER ;WOODSMAN 
iSECTION ;C. \SERVtCE 10PERATJOHS 1WITH 'ENGJNE ~1N :FRAME 

1. :Removal 1of ·Timing ,cover 

·· 2, 1 Valve ;Timing 

:3. \Tappet 1Adjustment 

:ij. ~ lgnition 1 Timing 
1 5. ·Removal :of : the ' Gas 1 Tank 

·6. :Rem~val ~Of i the ·Cylinder ~Head 

·7. ! Removal iof : the · Valves 

;8. ' Removal :of ; the ~Rockerts 

:g, 1 Removal .of :the ·Valve 1 Gu ides 

· 10. 1 Removal :of : the ·Cylinder : Barrel 

I l. ~Removal ;oLthe ·Piston 

·· t2. ·Decar:bonizing 

· t3. !Gr.ind ing : in ·: ~he :VaJ:ves 

•tij. ~ Re➔assembly i ~fter · Deearbonization 

' t5. ·Cleaning :the •(Hl ·Filter 

I 6. 1 Overhau 1 1of the '· Oil ·Pumps 

' f7. 1 Removal :of •Pump ;Worm ·· and ' Timing ··Gear 

l 8. 1 Removal 1of I the .-Mag~dyno , Gear 

19. :Prdmary :Ghain ~Adjustment 

,20. 1 Removal ;Of \the ·Engine ·and ~clutch ·Sprrocket 

· 2 t. ; Removal ;of i the · Tappets · and , Gui des 

:22. ·Dismantling , the ·Breather 

·23. •Removal iof : the·Clutch 

•24,. •Removal 1of 1the · Final ·Drive ·Sprocket 

:25. :Pressure !·Relief ·Valves 

~ 26. ' Removal I of , the ·Mag""'dyno 

(13) 
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.SOOcc :SINGLE -cYLINDER ·WOODSMAN 

·SECTION · C. '. SERVI CE 'OPERA Tl ONS ·WI TH · ENG I NE · IN FRAME 

'; e ~ l ~·(REMOVAL '\,Oft '~ THE ·:.rulfl NG ·:: COVER 

First .place ·a 1 tray .under -the ·engine 1 to ·catch ·the .oil ·which :will 
·escapi1when ithe ~cover i is .removed. 

·Remove ·the ·exhaust ipipe and isilencer. 
' Remove ·, nine 1 screws , from · the ·' cover, ·taking ;care · not · to · lose ·the 

-r seal irig lWa.sherrs, ;one ·i for ·each ·screw: ,. 
· Dr,avJ :off · the ~ timing ·: cover, -tapping ·1 it ·lightly ~ if · necessary. 
· ln · refitting ~the 1timing ·cover ~see 1that ·the 1gasket 1 is :correctly 

.1 ocated rnven the i O i 1 : holes, : using 1a ~ l i tt le ·. grea.se · {not ·· compound) 
to · ho 1 d i t i n p os"H i ~ n. 

·See that ·th~~~0~k iplug 1is ~in ·position : in ·the ~hole · in ·the :purno 
·: worm. · If · the ! plug •. i -s . damaged . it · shou 1 d , be renewed = to .J~_n_su r,e i_Q i 1 
,n·ressur,e :to ·the :big ·end rbeardng. \, 

iThe :refitting .of ·fhe 1timing ~cover :will be .fac)litated · if the 
·eng~ne 1i~ ~turned tgently :forwards :while :the 1cover : is :be~ng :put 1in 
:places ,Th·is ·~ wi 11 .help ,the ;engagement :of :the ;,pump _1~orm :i,iith ·the 
1 purnp :spindle -and 1p~event 1damage :to ·the 1gear~. · 

~The if j 1 ter ~chamber :shoulid ;be ;fi'l led :with ·,clean ,oi 1 .befor.e ·the 
1timing 1cover !is irefttted, 

1 To · ~erd fy -. that-1 the 10 i1 . pumps ·, are ·wor~ i ng ·. after ·, replacing I the 
·. cover., .s~ar.t ,the ,engine :up :and ;-remove .the ,oil ·. fi 1.1 er ·cao so ·that ,the 

' -
i O t 1 · r.etu rm , pipe 1 can :r be ·. seen. 1 It ;may , take I seve r:a 1 Hf'l.i nu te~ .. 1 before · 
: then~ ; is : su ffi c i·ent !O i 1 ·; in · the :engine ; for :the ; retu r.n ~ f_low ~ th rrou gh 
.the .relief ·valve ~to ·commence. 

1The icams iar;e 1integr.al iwith ·the :cam igears :and Jthe 1oosition :for 
·correct :timing 1 is :marked ;on :the {gear:s :by :smal 1 'dots. 

·Rotate .the 1engine 1to too .dead icenter :a~d ,put 1 the ·e~haust l (or 
.ri~ht 1hand) 1cam :gear , tn :posi~ion .so ~that 1the :nair of :dots .on · it are 
·oppostte ·the .patr ;of .dots ;on ·the ·timing 1 gear ·on ·the ~~rankshaft. 

·Put ithe !inlet ~(or ·left -hand) ·cam !gear i in ·pos~tion ;so that ithe 
isingle .dot ion ; it . is .opposite the .single dot ;on the .exhaust ;cam :gear. 

' lhe 1correct ;timing ,at ·~Of2" ~clearance ; is .. :as ;fol lows: 
·Exhaust iopens ·750 1before ·bottom ·dea9 1 center-. 
·Exhaust 1closes ·_ 350 .after :to~ :dead ·center. 
· 1nl1et :ooens ,q.oo ibefore 1top ,.de.ad 1center. 
· lntet :closes :700 ;after ;bottom.· . .-d;aa.d ·center. 
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·: c3~ ··,TAP.PET:ADJUSTMENT 

)The :tappets 1are :adjusted iby ~the :bal1 :and Jsocket iJoints iwhich care 
•Jocated 1~n ·a 1 compartment ~at 1 ~he 1side .of :the rcylinder 1and iaccess ito :which 
1is ,obtained 1by :removing 1the : inspection ·cove~. 

·Before ~checking :the 1aleara~~~ ~~r ~~akin~ 1any 1adjustment, rrotate ,the 
i en g i n e 1 u n ti l i ir. he : p i st on l i s . at : t ~ e : top ; of · the 1 fi ri n g r s tr: o k e • , Th i s i w i ll 
•ensu~e ithat 1both !valves .iare iclosed iand ithat ithe itappets iare :wetl 1clear 
iOf '. the 1 s j 1enci ng ; ramps ion · the :cams. · t f :· t.he .i cy l i nde.r , head 1 has : been 
,dismantled, 1make 1sur.e ,that ·the ,end !caps ihave 1been iput ,back ion rthe :valve 
;stems. 

·Because 1of ithe 1bald 1and isoaket ,joints :at :the ibottom iOf :the ipush 
1rods, :the 1tappet 1clea~ance 1cannot :be :measu~ed 1there ibut 1between !the 
wa l ve I stems 1 and ! rrockers, !With · the 1 rocker : box -~ covers ~removed. 1 To 

1remove 1 the 1r.ocker ibox ~coverrs -the igas ·tank 1must ibe 1taken 1off. ,{see 
1 Section ·• {!.~ 5;: ). 

·The ,correct iclearance , is -nil ,or ;as :little .as ipossible ,with :the 
:engine ·COLI}. 

·To 1make :the :adjustment 1hold ithe ,push 1riod 1bottom :and : (Top 1hexagon) 
;and ;turrn :the 1locknu b {Middl.e 1hexagon) ;to .ithe :left . . ~screw ;the 1push · 
1 rod ~cup ~{Bottom 1hexagoM) 1to ithe ;l~ft 1 to •take !UP 1 clearance 1~r :to ·the 
•right ·to 1increase ;the ,clea~ance, !at •the ;same ,time ~holding 1the :push 1r.od 
: bottom ·end ~ {Top i hexagon). , Lock 1 the . adjustment i b!Y' ; tighten .l ng i the 
i locknut 1against 1the 1push ;riod :end ;and 1then ire~cheak 1the 1clea~ance. 

·Owing 1 to i the ·: initial ·1 beddfog 1down 1of ;the iweard~g ,su rrfaces, i the 
·tapoets 1on 1new 1engines 1may 1~equire 1adjustment 1aft~r 1the 1f!r:s~ ,few 
~ hundried 1m i les .. 

1The ~setting 1of ;the 1ignition ~timing ,dep~nds 1upon 1the 1position ;of 
: the rmag'"fdyno ·1 gear , re latr ve ·, to i the ·r mag-!rdyno 'i shaft. 

· To ; obtain : access i to i the , mag➔dyno , gear 1 it 1 is i necessariy 1 to 1 remove 

,the ,timing ~cover ~(See ,Sectipri , c. ii ). 
\The \gear i is ~mounted ion ra smooth ;taper .on ;the 1mag~dyno ;shaft iand 

1held iin :posi t ion ·by :a ~nut ~fRtGHr 1 HAND ,THREAD). 1To iremove ithe 1gear 
1undo ithe rn~t rand ;use ithe 1speci.al iexhactor ·: (See !Special Tool iSection). 

·Befor:~ !setting 1the 1timing iadjust ithe ~Contact :br.eaker '. poi~ts i~o 
.a ·clearance 1of ~:ois inch 1whin )futly 1opened 1and 1put 1the 1ignition :lever 
i t n :the r full . advanae 1pos it ion. 1See I that i the iscrew r in · the •1.magne;to ; ring 
: is : in ·th~.,,_end ,of the ;slot iand ;that ithe i.rring 1 is ;not :sticking. 

·To :set ithe :timing, ,turrn :the engine .until ;t_he ipiston : is ': 3/8 i inch 
i befor.e ·top :dead :center ion ;the ·: compress ion 1strroke, : i .; e. ;With .: bo~h 
·va l:ves iClosed. 

·· (ia) 
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· lnserrt 1a ipiece ,of 1thin !tissue 1paper 1between 1the :po~nts ,of rthe 
rnontact ibr.eake_r iand iturm ;the ,magneto :for.wards ;until :the tpaper ·can 
ijust rbe ;pul1 led 1out. · ,Give ,the ;gear ia .sharo :tap (to 1securre : it ion 
1the :shaft rand ithen 1-l'ock i rt ;by ·tightening ,the rnuta 

,Turin ;off .the '. gas .tap. 
:Disconneat :the 1gas 1pipe~ 
1 Remove rthe 1two 1bolts ,which ;secure ithe itank ,to ;the ;fr.ame rat ;front 

iand 1rear 1and 1it ican ,then ;be :lifted clearr. 

1C:6: ~REMOVAl1OF 1THE 1GYrtNOER~HHAD 

·Remove !the ,gas ,tank ~(See !section ' e: s~). 
1 Disconnect ;th~ iengine 1steady •. 
~Disconnect d:he 1olug dead tand 1oil ;pipe. 
1 Remove ithe iexhaust ipipe. · 
1 P0sh ,the ,ca~bu"etor iback ·clear ,of ;the 1studs fafter ;re~oving ,the 

1fix ing inuts. 
,Remove 1t~e 1~ocker :box ~cove~s. 
rRemove 1the 1deiompressor tcable rfr.om ;the 1lever !on :the :handlebarr. 
·Turrn ·1 the ieng ine :unt i 1 i both ·va hes ,are ·closed. 
·Remove ,the 1~ocker.s ;and 1bearJ~gs :complete :by ;undoing 1four ~i 1inch 

.nuts .on .each. 
~Lift ,out ,the :push 1rrods . 
~Remove ls ix :nuts, 1 taking iCare ;not :to 1 lose 1 the :washers ~ 
~The ,head j is ;lapped :onto .the -1 cyl inder ·,barrel ·i and 1the ,jo·int , is 

:. made ·, with :compound ~ iTo ·i break ithe 1seal, 1tap ;the :head {gently ·, beneath 
:the iexhaust 1and 1inlet 1po~ts, 1NQT .beneath ;the 1fins. 

, ~ift 1the 1cylinder 1head :off :the ibarr.el. 
· Befor.e -: replacrng 1the H:yl inder ;head 1 6lean ;off ,al 1 )the 1old 

. . 

~compound )friom ithe- ijoint iand 1smear 1 it iwith :new ~compound. 
iReplace tthe ,~ix :nuts iand 1tighten •them ,progress~vely and 

idjagonally 1frrom ;one ,side ~to 1 the ;other '. to ;prevent distortion. 
~Reo lace : the i push rrods !With , the ·, adj u stab-le , parts ·: downwarrds, 

1~emembering 1that 1the :shorter 1fod : is ·the , inlet. 
'Replace 1 the 1 rockers , and i bearings ,- 1mak i ng f sure r that i the ;or 1 

~-feed 1holes iarre !at -the 1bottom ;and ithat !the ·caos·:and 1 b~ses ;are ; in 
, line ;when itightened 1downft -Aisharrp :tao 1with a :hammer :on the end 
iOf ,the :rrocker ; Wi 11 ,help .to :ensur.e ·· th is. 

~see .that ,the rrocker ibox ~gaskets ~are •intact .and :replace ·the 
1 rocker :box · covers -

~After :the ,engine ihas ;been irun :long ,enough ito ·get thoroughly 
;hot, .the :i tightness .of .the ·! nuts :should l;be : re•checked .. 



www.hitchcocksmotorcycles.com

· It ~wi l 1 ', be \ found :convenient ~ for ·th is ·, purpose ,to :use ia ;smal 1 
.auxiliary 7gas :tahkfwh~le 1the ,engine 1is 1being ,warmed ,up ion !the istand, 
1because ial.1 ithe :cyl indenhead ·nuts :are ;not jaccessablie :with !the ipr:oper 
,tank : in ~position. 

~ci1llREMOVAt10F~THE ~vAavEs 

·Remove •the ~Cylinder ·H~ad 1and •Rockers i {Section ~6~6i }~ · 
•Pr.y iaway :the iharrdened is tee 1 :thimble 1or rend icap. 1 If i th is ·i has 

:stuck 1it :can 1be :r:emoved iby 1means 1of 1a 1screwd~iverr. 
1Using 1a .su~tabte ,co~pressirig 1tool, ~compress 1the 1valve 1sprrings 

;and iremove :the 1solit 1conical 1collars ifrrom :the ;end iOf ·the 1va1ve istem~ 
,s1acken -: back :the ~comp~~ssing !tool 1and 1release ,the tspwings. 
·· With~rraw :the 1val1ve 1and ,place !its 1s~rings, 1top .1spdng ·!··coll~-r 

·(and ,bottom ,collar :if : it : i~ : loose) :and 1split ·~onica~ 1coll~rs 
·together ·1 in .order ,that 1they 1may · be·· re-assembled 1Wi th , the 1v~tve 
·from .which ithey ,were iremoved. 

·· Deal iS imi lardy iWith :the ,other 1 valve 1. in 1th_e 1head. 
: lf 1 the·1 va'lven·d l, l ,not :slide !easily ithr:ough :the 1valve 1gu ide, 

1remove iany ,slight iburirs 1on ithe iend iof ;the ivalve 1stem 1with ia !carboriumdum 
:stone. · lf :the 1bur.ris :arre inot ;r.emoved 1and ithe 1valve 1is ~for.ced ,out, 

. ' i•,\•.. ' . 

·the 1guide 1may ibe ;damaged. 

fCJ8~ :RE~OVAl 1 0F~THE:RGCKERS 

·See ~section : G16. 

·To -remove :the :valve 1gu ides 1fr.om ;the ·i head rtwo .- Special \Tools ,are · 
·r.equPried ;which ;can ieasily ibe 1made. ·; {See ispeaial itool isection). 

•The ! first 1 is : a. i piece :of ; tube ;with : an : ii nterna 1 ! bore ;of ; not I less 
,than7/8iinch • . 

iThe iSecond I is ja imandrel :about HJ. 1 inches dong 1made ifr.om ': 9/ t6 : inah 
-diameter !bar :with .the 1~nd 1tu~ned idown ,to · ii/32 1inc~ 1diameter 1for~½ 1inch. 

1Supporrt :the :cylinder ihead iOn :the rtube ,i wh i·ch :fits :over 1the ~collar ;Of 
the ·va}ve iguide a 1 Using 1the 1mandrel, 1for.ce ·the :guide :out :of 1 the 1head 

·with ·a ,hand ;press !or :by 1using 1a 1hammer. 
!To !fif ~a ·new !guide, !suppo~t :the ihead 1at :the 1cor.rect !angle :and :use 

.a :hand ipress :an~ 1the 1same '. mandrie}. ~1f ·a ~hand 1press 1ii !no~ 1~v~ilable 
:and :the 1gu ide i is ·, repliaced rby ;a :hammer, ·use ;the 1mandriel ,to 1prevent idamage 
!to ~the rguide1which : is ,of :cast1iron 1and :must 1be ttreated :with rgreat 1care. 

~ 1t · is · necessa,y , to 1 re➔eut 1 the 1 va}ve 1 seat 1 and 1 griind 1 in · the ! Valve 

1e:ro~~REMOVAL~OFlTHE10Yt[NDffRtBARREL . 

~Remove 1the 1Cylinder ~Head 1(Section ~c.6 : ). 
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~Put ;the ,piston .at 1bottom ;dead 1cente~. 
1 Remove 1the 1¼1inah :nut 1above 1the ;tappet 1chest iand :~ift :the :bar1'iel 

iOff. 

~when i replaaing =the 1cylinder :barrel, :clean :off ·the :joint : faces !and 

:frt ;a :new lpaper,washer.. 

~c. t: I~. ':REMOVAL'i0FHHE rn (STON 

:Remove ·, the ·; cyli inder ihead 1and 1cyl inder :barrel · (See :Sections 

·C.' 6,. 1:& ·C. J.o:. ). 
1Wft~ :the 1~ang ,of ,a ,fi.1e remove .the ~wire ~circlip ~et~ining 

·,the ·1 piston ;pin_,on .the :tim_in.g ·i side. 

1Extract' :the ipiston ipin 1Using ·1Special ·1Tool ' {See i tool :section) 

' _{with ,ad~ptorr)', rhaving 1ftr.st m~arked 1 the :p r.n :so •that i it, ;and 1the 

1p i ston, 1may ! be i r.ep ~ aced : the i same· :way ! rroun9. 

!D~riing ithis ,oper.ation iput :a ;piece ;of :c~ean ·cloth : in · the :~op 

,of :the :c~a~kcase :to 1pr.~vent 1for.etgn ;matter ·: getting 1 in .. ·1 In 

iparticular.~ i take :carie rn~t :to i~l'iop :the :cir:~]; ip -; r_n ·the ·crankcase. 

f e ~ i 21 rnEeAR.BON f.l'J trn .. 
~Hav!ng 1~emoved 1 the 1cylinder 1head 1as 1descrribed 1in ·Sectio~ 

-~~6. :scrape !away 1al1 l ,carbon, rb,earring : in 'mind ·that 1you iare 1 deal ing 

1with ~alum rnum iwh icth ; is ·: easily idamaged. ,scrape )gently :to ;avoid 

:scordng i the :·combustion :chamber iOr ·the 1valve ,seats, 1wh ich :ar.e iOf 

:austen itrc : irron 7Shrrunk I into :the :head. :Be :careful iwh t le 1petrfotrming 

i this 1wor.k 1not 1to : inju~e rthe!joint 1faces. 

·Do 1not, : in :any 1ci rcumstances, rnse i caustrc isoda i Or :potash i for 

·the · removal 1of 1carrbon,: from :aluminum 1al loy . 

· •Scrrape !away •all ·carbon i frrom ·the ivalve iheads iand 1beneath 1the 

1heads, ibeingrnarieful mot i tO :cause iany ;damage :to d:he ·valve ;faces. 

~ If ·the ip.iston 1rdngs i arre i removed., ithe :grooves :can :be ~cleaned 

.1 out 1and ,new 1o~es ;fitted. •for :cleaning ;the i grooves :a .suitable 1tool 

·; is :a ,~ iece ;of :broken : r.ing ·. thrrnst i into :a ~wooden 1handlie ;an.d : filed ' 

to ;a ' Chisel 1point . 

·While '. the ·~ cyl inder :and ;piston :are ,n~t 1 in .posit ion, ~cove·r i the 

~cr.ankcase iWith .,a,~ clean raloth :to ipr.event 1 the dngr.ess ;of :dust iand 
,/ I • 

id i rt iOf :all 1k _ihd~-" ·Do mot, ;of ~courrse, ·1 attempt rto :scrape ! the ~carbon 

; fr.om · the ,piston :w~en :the ·mouth iof .the ~crankcase 1is tOpen. 

H! ! ~.3 !- H~R I NIHRG ~ UUIKE .\J.4.1;1.fi~, 

~Wipe 1the i valve )faaes 1clean 1and 1ex~mine 1them 1carefully. 1 lf 

,they iarre ;at !all ;pitted, ·rhave ,the i faces :rre-cut. (i P:ay :Similar 

: a tt en t i on ! to d: he ·: v a l v e ~ seats i i n : the j he ad ; i excess i v e 'i g ri n d i n g ) w i l 1 

form ;a ;pocket .and 1the ·, gas ·; flow 1wi'll .be restr.rcted, ·The ·,angle of 
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the valve 1face .should ;be ft ,s 1degrees 1to :the :axis ,of .the :valve ,stem. 

·, To ·1 g ri n d i a • v ah e , 1 s me a r : the ; seat i n g nv i th i a . l i t t l e ·. g r i n d i n g~ i n 

~compound, iphce 1a :l: rght, ;short ·: cor.1 :sprdng :over ,the ':vaJrve istem ;and 

1be~eath i the ·1 head, r inserit i the 'Valve ionto i its ;aporiopriiate :.guide, 1press 

1it 1into i the ;seat !us~ng :a 1tool ;w~th .i .suction ·cup :and 1with .a ·b~ckwar.ds 

iand i forwards ;rotar.y ~motion, 1 grind · it ·ohto : its ·seat. "Freque~tly '. lift 

·the '. valve 1and 1move 1it i round 1so ;that ian 1even 1and ;true :seating : is :obtained. 

1tf :no d ight 1sprdng , r.s ~available 1 the :lifting :will i have :to .be done by 

·: hand. 1 eontinue ,grinding \until ;a ;br~·ghbrrng · is ·· visible ·, on .both ' Valve 

;and 1seat ing. 

··' Before i bu ild ing :up ithe iengine, isee _, i:hat ;all .par.ts ·are ·scrupulously 

1clean 1and 1place 1them iconveniently to hand 1on ·a :clean ·shaet !of :brown 

ipaperi. 
• : t \ 

1When 1re~assem~ling 1the iengi~e, i ~t : is .advisible .to .fit i -new 
•\ •f '-t., ~ ' • I f i • '• ~,! • j

0 
• 

0 
• 

0 

• -

:paper 1 gask~t :betwe·en : the :cyl i,nd~.r i b~:r.~e.l :and :the :cra~kcase. 

, Smear i clean i O i l .over ! the l p i st~n' rhav i ng ·, replaced '. the rrd ngs 

; if · these ihave i been n'iemov.ed, d ower ·the piston- ·, over · the : connecHn·g 

: rod iand 1 insed :the.:p·iston 1pin9 •Fit the ,circl ip securing ;the .piston 

pin. 

t lf the ~piston :ring tgaps ,exceed ·f/f6" .when ;the ·rings ·are . in 

-position . in i the 'i barrrel: , mew -rings ishould 1be : frtted. ·The 'Correct 
- - - -

gap .. for rnew · rings i i·s · .:Ot I ~- ·.·OtS · inch. ,The :gap should ;be ;measur,ed 

1 in i the ; least :worn ;par:t ;of :the icy l:Tn·d~r, :wh rch \wil 1 .be found 1to ;be 

,the 1extreme 1top :or :bottom :of ·the 1bor.ea 

iQi l ; the 1cyl inder !bor.e ;and i lower . the 1bar:rel :over :the .p ~sto.~ .and 

:seat ! it !gently ~on · the ipaper 1gasket. !Tighten :down the 1 nut !above 1 the 

tappet ichest iand 1reolace 1the cylinder 1head 1and 1~ockers ras 1described 

d n 'Sect i On 1 ·c .'. 4,,. 

' The ioi l ·.f.il ter i is : located : in ·the :timing 1 cover :: immediately :below 

~the ioil :pumps. 1 The ; felt :elemenLshould 1be :taken iout iand :washed 1 in 
igasol ine :after 1 the ,first ~500 ~miles ·and ;every :. subsequent ·2;000 imiles. 

' . 
1Fit :a ·new 1element ievery ·5; ooo ~miles. 

! The i f -ilter .element ~is .remov~d iby ·unscrewiog ·the !nut 1holding ·the 

end 1cap 1in :position . ·When ·re~assembling i the rfilter after 1 cleanfng, 

take ~ca~e :that :no 1gr.it ,or .other i forergn ·matter ; is ·strckrng tto : it. 

··After emptying i the 1fi lter ~chamber I ibis essential :to · run !the 1engine 

t s l. ow 1 y for . about 1 fr ve i m i nu te s I to ens u rr e ' that ; o i 1 ·. i s , reach i n g 1 the 

,big ·ends. ·1 1 f ·. the 1timing ·, cov~r thas 1been :removed, 1f i 11 .the ·1 fi l ter 
1ehamber iwith :clean :oi 1 :before : replacing i the 1 coverr. 

' (20) 
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·, Remove ~ the i t irn i ng ·:cover ,as :descr:i bed ~ in · e. t. 
' Remove i the ,end iptate~ ; from ·both ;pumps. 
1 RemoVe ithe Jpump ;cirscs :and iplunger.s. 
·Remove :the ip~~P 1s~iridle ;~hich •can : be :pulled 1out 1from :the 1front ;or 

·returin :pump !end. 

~cheak 1the ; fit :of ~the :pl-ungers : in · the 1pump 1discs ~which ·should ;have 

1a 1minimum ,of ~clearance ~but 1should 1be :able :to : be :moved ; in ·and iout 

1by i hand. 

, If, i when 1fitting i a ~new idisc ior ;plunger:, :the 1plunger i is : found 1to 

i be :to9 :tight ia •; fit, ~carefully ~lap 1with ~meta1 ~pol rsh ;unid1 1 rt ·: is ·just 
. . 

1free : lf ~the ~pump 1disc 1is 1not 1seating ip~oper:ly 1or l if ~a ,hew ! pump 

1disc ~is :being 1fitted, 1it !should ;be : lapped 1to :the ;seattng 1with 

·Spec•a1 !Tool ~{See 1too1 :section), 1using ~Caribo1rnndum ·:360.Hr'ine 

·; Ras te , o r i l i q u i d ·1 met a 1 t po l r sh , rn n t i 1 ; an 'i. even 1 g ri e y 1 s u rr face :· i s 

:obtained. 
1 Wash sal1 :passages, ietc .: , i thorroughly ;with : gas :aft.er : lapping f to 

· remove ,all 1traces ,of ;gr.indr.ng ~paste. 

,check 1the ,pump 1disc .spriings : for ' f~tigue 1by :assembling ~in ·the 1timrng 

· cove r : and o l a c i n g 1 the , pump ~ cove ri s : i n : po s i ti on • 1 The ~ l. at te r ~ sh o u l d , be 

, held f / ff i nah ~off : the ~timing 1 caver ·; if · the ·· s pr,- in.g.s. ; are : c9 r rect. 

·The :pu~p 1spindle :should 1be .renewed 1tf 1excessive 1wea~ 1has 1 taken 

1place iOn i the :teeth. 

:Re'":'assemble i the toi 1 .pumps, i r.ep1iaaing i the ipaper '. cover 1gasket~ ·, 

i i f ; ne~essarry. ~ 8efore-:-f i tt i ng ~each '. cover i fi 11 , the ;pump .. : chamber 1w i t .h 

~clean 10 i L 
~ttav~ng iassemb1ed the :pumps, i lay :the 1timing icover 1flat :and 1fi}l 

. ' 

, the : o i 1 ; po rt s : by ! means i of : an : o i 1 · can • i Tu rr n , the ·, pump : s p i n d l e 1 w i th ; a 

;sarewd1iiver ! ~n :a t6lockwise ;direction : looking 1on :the rfront 1a~d : it ·can . ' . 

~then 1be :seen 1whether 1the 1pum~s 1a~e:-0pe~ating !correctly • 
. . 

: B~ fore : rre p l a c i n g 1 the i t i m i n g ~ cove r I on :; the •j en g i-A e , 1 fi 11 ·. the 

, filter ~chamb~r :with ~clean ;oil. 

·rhe :oil : feed ·:to the ~big :end ~can :be '. checked ; by _, parrtiaHy 

1unsc~ewing 1the 1feed :plug 1i n : the 1timing ~cover 1 bet~een :the ;oi1 

;pumps, 1and 1th~ io i 1 ~ lietu rrn , fo ~the ; tank 1 can ; be ·· checked ! by ~r.em~v i nlQ 

, the :o i 1 : fi 11 er · cap . 

': Unsc rrew ~ the 1wo rrm ; shaft ! by ;a ihexagon ·1 head I behind ' theJwor.m, ; using 

;Special ilool •l (see ;tool iSeation). 1This i i's ,a ·LEFPHAND :THRl:AD .. 

"' W.ithdrraw 1the 1timing 1gear 1by ,means iof ja flat ·chhel :P lacted : behind 
. . - . 

!the i gear rand 1tapped 1gently. 

~ { 2 t) 
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·; ~ ~· t 8 ~ ': REMf>VA L ''. 0 F ·THE ·~ MAG~ DYNO .. ! GEAR 

•Remove 1 the itiming 1cover =and ,take 1off ,the 1hexagon :nut Jholding 1the 
1 geari. 

:Extrract :the 1gear 1wit
1

h :the rSpecial ,Tool :.(see rtool :section). 

rn~ 19! .PRn1ARl"!CffAn ~Al)JIJSTNlt!IU 
1 Acce~s 1to :the1p~imar.y ~chain ;adjuster i is igained 1by ·removing 1the 

tprdmarry :chain '1 coveri, iWh ieh ,; is ,; held : i.n posit ion ·by •, a :s ingle :tnut. :Be,fore 
,removing ilhe mut, tplace :a ;tray rnnder 1the !engine ,to :cateh .the :oil ;friom 
the 1chainaase. 

~Beneath !the !bottom :tun iof 1the 1chain i is .a :curved 1slipper !on :which ,the 
1ahain 1rests iand 1which 1may ibe .raised ,or ;lower.ed :by .turining ;the ,adjusting 

1, .•• 

1screw 1after ,hi~ing 1first 1slacke~~d ithe 1lbcknot. · .... . . 
· 1The 1chain ishould ibe 1adjusted 1so 1that :there i is ~t , inch 1 up iand 1down 

1movement 1at ,the 1center 1of ,the ,top. :run iof :the 1chain. 
;After ureplacing ithe rnhain tcovetr, ;remember .to replenish ;the 1 ehain

~ease iW i th 10 i l. 

~ C 1.20; ~i RfMO-VA t ~-OF'·1.n11nHNG l,Nff \-AND~ CIHHCHI lS.P.:ROGKHTS .. 

tThe ·i p rr imary ~ c~a ~ n ·.1 is .end less i so d:hat ·1 it : is ; necessary i to : r.emove : both 
:the :engine 1and 1c1utch :sp~ockets :simultaneously. 

1Unscrew ithe ~engin~ 1sprrocket 1nut 1so ithat :the 1engine 1sprrocket, !Which 
~is ;mounted 1on ~splines, 1can 1be :removed Jwith :the 1clutch ~sprrocket. 

·To .remove ithe ~clutch 1sp~ocket 1unscrrew tthe ,three 1clutch :spting 1pins 
·: then ! 1. i ft ·away .the spr:ing ·1cap, 1spr.ings ~and 1d istance :p teces, ·i clutch '[ front 
: p l at~ , : cent e r ·: re ta i n i n g ~ r r n g 'i and i the ·1 ass em b ~ Y: ~ of ~ d r:: i v in g\ and d rr ; ve n ~ G l u t eh 
Ip lates. tThe ·: ctutch ·: sprrock-et :-can··; then-1-be ·:w kbhdrr-awn-,,frorn·,·t'he ~ce·nter ·'. afte•r 
:removal iof ,the :larrge :cir.clip ·:which :securres ; it. 

~lt ~is :on·ly1n~cessarry ~to iremove ;the 1tappets !and 1guides 1if rthey 1have 
,become :wor.n. 

·To ,re~ove ithe 1gu ides rnse 1Speaial ·1 Tool ·. (see :tool ;section). 
•The I g·u. ide . should 1 have ,an , i nterrferrenc~ ·: fit ,of ·~ .' 00 t 5 ,t~ ~ ~0025 ; inch 

~in th~ 1crarikcase 1and 1can ,be id~iven 1in !with .a br.on~e :dffift, ·care •being 
,taken .wit_h :the :guide<when 1nearr.}y ihome ,: to.::·avo-i-d ;b"&ak!-ing :the ico1 larr. 

·; 1 f : the i ~r:eather : is .mot ;aper.at i ng ieffl c i entl y, : it '. may · cause 
1prressurre I in · the )crankcase, l instead iof :a :part ral ·vacuum, ·: giving : rr ise 
·to :smoking ior ,over:oiling. 

,see :that ithe 1di~cs ,and !backptate iare ·ctean iand 1undamaged :and ,that 
!the rdiscs :ar.e 1 seating 1pr.oper.l.y. 

· (22) 
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·· When . re~assemb ling 1 the 1 br,eather., : apply 1compound 1 verry r sparring 1 y 

·to ·the !back :of :the ,steel :pl.ate ·ta-kin~: 1gr.eat 'Carre ,to !keep i it ·away· · 
1 from ·the ~discs :or~the,r :seatings. 

~Remove :the 1engine ispr,ocket iand ·1 ~lutch :sprrocket ·together !as 

!described : in·C:20. 

' lo remove 1 the 1cl.utah :hub, thold :the ~clutch :with ·Special ,Tool 

· (see 1 tool :sectioM) 1and 1remo~~ 1the 1center : retaining 1nut !and ,washer 

:with ·. a box ·: wrench. i· 

1The 1hub ~can 1then ibe ~withdrawn ~from · the 1shaft 1with ·Special 

·· Too 1 ': (see ·, too 1 ·. section) • 

. l&J2ij; ·:.RE:~OVAt. ~OF.\TftlElff'lNAL lBR -l'HlSPrR06Kl!T 

•Remove ;the 1clutah :as idescriibed i in 1c:2a~ 
1 Remove 1the 1p~imary ?chain 1tensione~. 

{Remove :the1r:ear 1half 1of i the1p~imar.y tchafln ~case i by :taking :out 

1thriee isocket :screws. 

~Remove ,the 1grub 1scr;ew ·: locking i lh.e. ;;final ;drdve ,spr,ocket 1 nut. 

': Hold : the ;spriocket iand !remove 1the rnut · {RIGHTHAN.D :THREAD). 

!The :spriocket ' can :then :be iwithdrrawn. 

·There :are_.1 two 1Pressur;e 't Rel ief 1 Valves 1 in •the ioil ;feeds )to :the 1big 

,ends ,and :·t~ ;the i rrocker !gear t·r-espeatrvel~. ~Their i fun~tion·t is ~to :prevent 

1exeessive ,pressure iand !~heir !setting 1is 1not ~c~tti€al • . ·The , feed '. to : the 

l focker 1gear ?comes 1f~om tthe 1return ;oil : f~om ithe !crankcase ;to ~the tank -

:The iprressurre 1relief tvalves ,are !set 1before i leaving 1the t faatory 

·:and rshould i not rnorrmally d7equ i r.e -; to ; be ,destu.rrbed. ~ lf, ,howeverr, 1 it \ is 

, found·rnecessarry , to ;dismantle ;; either 1of ;them, ·: they ·:can "t be ·. reset :~s . . 
: follows: 

~ROCKER ~ FEED ;R'EE.l EF ~VAliVE. ;Th is : is : lo.cated ion : the -:outside !Of the 

1crrankcase ~ immed ia.tely ·~ below i the dower Jend ;of : the 1exte~nal ioi 1 \Pipe ~ 

~ It : has ~ a : hexagon 1 head 1 and ~ ean i be ;. removed •:· complete ·i by rn n scrrew in g ,; it 

,out ,of ~the :case. 

iThe ·1 valve t i tse lf ;~ eanno.t i•- be .. :d1 i-sman·t:led :aAd\ r· if ~ found 1 to ~ be 
' . 

·:faulty, 1should , be ;,replaced tby ~a ,new iOne. 

t: B t G 1 END ; RE U E F ~VA Ii.VE . i Th i s , i s \ 1 o~a t ed i i n : the Li· t i m i rHJ-+ s id e 

,c~ankshaft 1and 1can 1on1y ;be ;adjusted1when 1the 1crankshaft 1has 1been 

id ismantled .. ~It 'i cons ists ;of ·; a·~s/ f 6 ':i nch l d ia ·:steei' rbal 1 :and -: sprr ing 

,held 1in :position 1by i a :scr.ewed 1plug. 

~The · valve 1is ;set 1to .open1when i the 1oil ;pressurre 1exceeds 1about 

~35 1lbs .per 1square 1inch 1and 1when 1set 1correctly .there ~is :a ~movemend .. 

;- of ;about ~3/32 1inch iOf : the 1ball ~off : the· rs,.ea't • . ~THs<-oan 1be ~measured 

1w i thout : di smant 1 in g 1 the i crankshaft } by. •: pu$hiiing1ra· r t?tf i,n1 r-rod · th rroa gh ·; the 

i (23) 
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1hole , in .the d'>~mp 1wor:-m :with .the ,oi _l ; feed ,plug I in :the dr.iming ·i cover i removed. 

'! I~ :~~ern_r:_ankshaft_1 i~_; ch:1smanUed' i'fOr ;a11y 1reason, i it I is ;always 

,advisa~le i to 1fit ;a ·new 1spr,ing :to 1thi 1r.~lief !valve 1in :case ;the ioriginal 

iOneihas ,become ;weak. 

·1 I f 1 t ~ e 1 v a 11 ve , i s i s ~ t I to 1 g j v e i too I h i g h i p ri es s u r,e , 1 the ; p u.m p Id i s c 

i w i l1 ; be ; forced iof f ; i; ts : seating. 
. ' 

·rn ~-26~;. i REMOV.At/~Off.-'i-Tl1frlMAG4D1NO ... 

1 Remove 1 thi 1 mag➔dyno 1 gear 1 {S~ction ~ e. iai). 
W11scr.ew rthe inut ,on ;the 1f ixing istriap 1bolLand :swing i the istrap 1clear.. 
1The 1mag~dyno ~can 1then 1be :withdr,awn. 

1 In ;r.eplaaing ithe 1mago+dyno, /See ,tha't 1the ;fel:t :washer,, iretainer ;and 
, I 
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~SECTION :0: :REMOVAL ' OF .· ENGINE :FROM :FRAME 

-
·•J. !Disconnect 1the 1battery ileads 1and ,rremove ithe :batterry • 

• • • • •♦ .... 

\5. :Remove ;the 1exhaust ip ipe. 

·6. 10isconnect ithe :electric 1ho~n 1leads. 

,7. · :Dtsconnect ithe :aontrol ~cable :friom :the ;mag-;dyno. 

~a. ,Disconneat :the , Engine 1steady . 

~9. ~ Remove : the l Rear , Chain. 

· fO. . tRemove 1the , footr.est i bar.. 

· tl. ~suppont ;the ;engine 1on :a :~µitable 1box .or :w~od :block. 

l2. !Remove jthe icenter .standiand 1the 1stand istop. 

· tij. ~Remove 1the 1bolt :securring 1the :rear !engine 1plate :to ·the 
iframe. 

' 15. ~Lift ·the ·Engine ;and ·Gearbox :out. 

:(25) 
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1500Cc ': StNGlE ·CYltNDER ~WOODSMAN 

:SECTION 1 E. 1SERVJCE.'OP.ERATION ~wnH :. ENGINE ~Re:~ove:o 

· t. iRemoval iof iGearrbox. 

·?2. iDismant1 ing i t_he ~C.rrankcase. 

13. tMa in i Bead n gs. 
'. .... • • ◄ ' 

,Li-. Replacement iOf ·the ·Cam ;and i ld.1:er !Sp i·ndles. 

~s. ;Flywheel ~Assembly. 
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: 500cc .:SJNGtE ·CYt.lNDER ·WOODSMAN 

.E~l •. REMOVAL:OF~GEARBOX 

·Remove i the ipffimawy ,chain 1case, 1engine ;sp~ocket iand 1clut~h 

~(See ~Section ~e:24). 

~Remove i four 13/8 't i.nch ;nuts ,and rthe rgearbox :can rthen 1be :withdffawn 

1from :the :engine. 

: D r a t n , the l O i1 · tank I by , r. emo V i n g : the ·; d Ji a i n '; p } tJ g. 
• • • • ·II',\ 

kHaving i riemoved 1the 1engine 1friom ~the 1fr:ame .as idescr.ibed : in °Section ~o, 
I• 

,di smanU e i the ~ cylinder i·head, rbarr.e l, 1 pr ston, 1t im jng 'i gearr, imag~dyno, 

1e-tc :; , '; as :desc~ i bed ·1 in ·: Sect io•n ··c. 
·:Re.m0Me~1th:e:'1nuts ion ,the rdrdving iside ;of ,the ;engi~·e r,friom ·:- four ·: fi.xed 

. . 
:Removeis _ix 1studs 1pa~~ihg 1thr,ough ;the 1crankcase. 
1 The 1two ·.halves iOf ,the Htriankcase :can 1then 1be·: s~pa~~ted. 
1The ,timing ;side ,o~ter : r.oll:e~ : race :and 1the ibr.onze. ibu.shio.g:Mi 1.1 · remain 

'. in the·· • timing i s i de ·i ha H ;Of · the ~crankcase. 
1 The 1drr iving 1s ide , ball ;race :and 1the 1dr iving 1s ide iouter:- 1r.ol ler :race 

: w i l l , r ema i n ; i n : the , d rr i v i n g 1 s i de ; ha lf : of : the ~ crankcase. 
1 The id~iving 1side ; inner 1r,oller rrace :and 1the ~inner ~distance :piece 

:will : remain ion ~the ,engine i shaft. 

-.~;f .13 ~ ~:MAIN~: BEARINGS . 

~To i remove I the iouter · 1 rro 11 er : ra"ces i from : the ': criankcase I h·a l ves, 

1 heat. i to : i.oo0 ,or 1mor.e ;and idr.op : the i ha If ·' case 1 sh~rrp l y iOn ,i a . fl at i block 

.of ·;wood .or :bench, 1when ;the ,r:ace tw.i ll ,drrnp ,out itogether iwith .the 

isp~cer 1in .the 1case ,of i the 1dr~ving ,side ;and 1the )tb~ust , washer1in ,the 

1case 1of ;the 1timing 1side. 

1 Remove r the : circJip 1 from : the : d~iving 1 side ~ crankaase 1 and 1 ~e➔ heat 

1to i remove 1the ·1 ball i race. 

·,To . r.eplace rthe :bearrings, ;heat 1th~ !Crankcase .and ipr,e~s : in •-::the 

i races 1in rthe Jfollowing ;or.der: 

r (29) 
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"DR IV ING 1S IDE:. ~use iSpecial \Tool ~(see ;tool ;section). 
1Smal 1 {$feel ~washer.. 

1C~~k-, oi\~rietaining 1 Was~er. 

·i ll.arrge i stee 1 :washerr. , 

~ Ba l1 1 beari i ng ;:comp 1 ete. 
:c I r.c ii p, -

·ou·ter ,Spacer. 

·Outer i rroller ;race. 
~use ~Special ~Tool ~ (see i too1 :section) 

. tSteel :thrrust ;washe1r. 
, ·Outer i.rioller ,race~ ·. 

1 Carie 1must ibe 1taken ,to isee 1that 1t~e 11ead i~n ;the 1outside 1of !the 1outer 

i roller i race 1enters : the i case 1first 1to !make 1surre 1that 1it ~is isqua~e1with .the 
;housing. 

i If , it : is :necessarry ;to .replace =the ~r.ol lers, ;new iones 1are 1available 

1grraded ; in ~steps iOf t ; OOOF" 1hom 1 ~2q.90" 1to ~: 2soo,. 

•, To I remove 1 the ~ cam r spindles 1 heat i the 1 crankcase -, and 1 tap I the 1 sp; nd les 

,out t frrom 1 inside. 

·; To i rremove ·i the 1 idler 1sp indles ·, heat 1the 1 crankcase ,-a-s ,before, rho Id 

1the 1spindles ! in ,a ·viae ~and 1tap i the 1criankcase 1lightly ;with ~a 1hide 1hammer. 

·To · replace : the 1sp indles iuse ·! Special ,Tool : (see i tool isection) ·1wh ich 

·, i :s :. a ·; 1 oca t in g :; plate i for ·. a 11 i the :i s p ind le s. 

,start 1 the ?spindles 1in 1 the 1holes 1in ~the 1crankaase 1by ]tapping ,them 
. . . 

, lightly. 

~offer i the ; locating ip late 1to the 1sp-indles., ~makjng·, rsurre 'i that :1 they ~,. . . 
;are ;al 1 ;uprright" '• Tap 1the iplate ;over 1the i•Sp -ind·-les +un,ttl d t ; touches ·, the . ' . 
1timing 1chest t face., :having 1first imade !SU"e ,tha~ rthe1latter -~ ts ·quite :clean. 

\Drive r_ the :spindles 1home iwith :a .smal 1 ihamme n (not,:heavier i than ·. f , lb~) 
,and ;a .drrift. 

1 Remove 1the ,locating ,plate. 

~!hJ t f)yw~eel :assembly ,consists ;of icrankshaft 1and 1connecting 1rrod. 
1To id isma~tle ·the 1cr:ankshaft 1 remove 1the :set •':I SGrews isecurring : the 

·: crank 1p in inu.ts. 
11 Holding .: the ;cranksh.aft i in :a "- SpeciaJ 1Jig., ~(see rtool :section), 

! re~ove 1 the 1 Cl'iank ; pi~- :. n.u,ts. 
:.Using ·1 specia 1 ·1 tool, ·: with ia iPa i r ;Of ; stee 1 : bars ~· ( above i" ;; x···. 3/8"" 

: x·~ gn l long) lP} aced "j across, :prress ,out-t_the re rank f Pi n··! w i th ·; a i hand 1pr,ess • 

,The ,conneating i rod ~can !then ibe ,r~moved. ,~ .. 
1Tu"n 1the \al'iankshaft 1over 1in 1the ,jig 1and ~~epeat 1with ;the ~other 

1side , if ~necessal'iy. 
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To . remove i the :timing ,side rmain -shaft, :take 1the :s~t 1screw ! from 

=the 1shaft ~nut 1and 1unscrew rthe 1nut. !Drrive 1the ;shaft 1out 1with .a 

:hammer ;and :drdft_. ~To_. rieplace :the i timing ,side ;shaft, ; r.ever.se :the 

,above 1pr:ocess, :making i sui-e '. that :the :key ; is :·a -good ; fit :and that : the 

,nut ; is . tightened :see?.urely 1by 1meai1s :of :a :box :wrenah :with :a · t2 : ineh 

: bar. 

·The ·drtving 1shaft~has ,n~1nut !but 1is -secured 1by tightening ~the 

)sprocket 1nut 1after ,the 1assembly 1of ;the 1engine. 1 lt :should :be .pressed 
• ♦ • • ~ • • • 

: in :and !out 1with .a ~hand .press .or .a ·hammer ;and 1dr:ift. · If the latter 

;, is , used rcare ~must = be , taken.tnot 1to· :damage ! the ·: centers. 

~ T9 : r.e-:-assemb le ~ the : crankshaft, :pres.s : the ! crank · Pin into · the . timing 

iside ~flywhe~l, ~making :sure 1that ?the :oil l hole , is ~in the :correct .position 

tand 1that ,the11h~ust ~washei i ii, faiing -the :~ight -way ~i.e. \with :the -chamfer 

~AWAY ; from :the ~ flywheel. 

:. Test : the fO i 1 1passage·s iWi th ·: an :air · 1 i ne iOr :O i 1 .. gun !to ~make ' SU re :that 

1they 1arre rnlearr_. 

1Jh1t lihe , fl.o~.t i ng ·; bushing :ove.r I the : crank \Pin. 
··!Rub the 1.eo~·~:~at i ng arod · over . the ~ floating : bushing. 

, fla~e ~the ;6ther·1thrust :washer 1over 1the ~crank ipin. 

\Press ~the :·drriving ;$ide :flywheel ion, 

1 Put , the , fl ywhee 1 i in , th~ i a,semb 1 y : fixture ( see . too.1 : section) ; to 

,en3~re 1that , the 1tlywh~els 1a"d 1~haf~s 1are t in 1 line ;and 1 replice the ·nut 

1 a.n d i.iu:t : $.c:r,~~w i ijOd It i gh ten i Sij~ij rre l y ~ 
·1T@~t 1the 1oi 1 iJHlij§agij~ 1aga'in 1to ieO$Y~e d;.hat. ithe.y ·:a.re -: el ear, 

1 • • - ...... • • • ~ 

rlf ithe ;aame 1e~ijnk ipin 1ha§ ibe.en 1g~t ibaqk, i it :wi11 be 'n@eesaar.y ' to 
.dr.rl 1 :0Ut i the 1gr:iub ·1 &<Hi'@W, : in ·: <:Hrder ·: to ·:~lE;,an .the :Q(l '. r>auage§ .: after ·. whieh 
:a ,new 1g~ub 1ije~@w ~mu~t 1be \fitted, 

"Mount ,the ·i_crranka.haft 1~itween ~eentel'f's :a.nd ~true 1YP. rte · ~0005 . Jneh 
.an ,Qither 1$ide ief ,th@ i3hafts! 

1lf !the lr11d~ng~ 1for 1the 1twQ 1ijhaft~ ·aie 1high ;~n 1ogposit@ :side,, 
,th~ 1error :eijn ,be ~eor~eeted ~by ~gently ·ta~ping •either ior ~both !Of '. the 
~ flywhee h, · · 

•
1 t f ~ the i r.e_ad ing~ ,are :high ien ~the :&a,mij ··~ ide :of ; the · two '. Shafh, :: it I i s 

!fH'obably 1-d~e ·1 t0 '. di r.t ior •, foreign H'fl~tter ·. in ·• ·ttte ·joinbs- ·. and · the · .erank3hatt 
'; sho.Y id i be , d. t ~m~ntl ed :ag1 .in, i c;a,efY l Jy · e~am i "ed· i and·, el eantd · and · re""' 
=&~§@mbled, 

~Repla(i;(inthe 1gut1r 11roller i r.ace:$, ieh~, : in the :er.ankea@e iha.lve~ as 
,d~3~rib~d , in ,S-gtion ~«;s~ 

~Fit 1 the_i inner 1spaeers 1and 1the !rQller$ :and ·cage ! in :the ~drtvtng ·side 
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Lay .the ith~ust iwasher iOn ithe 1bearing. 
'• Assemble :the ~flywheel ~ into .the tbea.'ring. 
~Make 1su~e ithat ,the 1arankcase 1face ·1 is rclean !and 1apply !jointing ~compound 

t tO l, it, 
\Put !the 1thrust rwasher ron 1 the !timing :side ishaft :and 1the 1roller.s ;and 

icage. 
1 Put •the 1mag~dyno ,straps !over ;the !studs 1in the :timing ,side :crankease 

!and iplace •the !latter : in 1position .over the tflywheel. 
: Bolt -the :two :ha}ves ;of :the ;crankcase itogether, tmaking ,sure rthat ,the 

do int imatches ·: correctly·:so that ·· the ·:,cyl inder :base i is :flat • 

.. (32) 
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' I NP f AN · Ft RE ,· ARROW 250cc, !HOOnSMAN ' 500cc, TOr:·)ArV\WI( ' 500cc 

SECTION G. CARBURETOR 

; tARBllRETGR 

, The , c~.r bu re tor is 1;fl:MA L tyne -276/. · The air 1 ever : shou ]; d . always 
,be in the .o~en ioositibn eiceot :for starting ·and :warming ;up ,of ·the 

:eng i_ne. 
:The ·main jet contrbls the Gaso line sunryJy when the ·throttle fs 

:more · than . th ree~quar-ters . onen" ;Al though : the foe 1 : fl Olt/S · through . the 

.matn ·,j~t at .-sma.ller throt·tle ol~e-nings, ·the amounLis ·metered ~by ·the 

:effect :of the ·i needle . in the needle J~t. ·Each :m~in ·jet ·- is ·exa·ct]y 

·calibrated :and ;numbered, :~he larger · the number 7 the 1larger i the ~jeta 

·The ·needle · is · ta~eied arii ~~tached · tb =the ·thro~tle ·valve, ·with 

:a :spring 1 clip :which ·slides : into one :of · five ·notches 1 at :the : top :of 

. ·.the :needle. ·Th·e 1needle ·- controls .the · fuel ,- supnly through ;the !needl•e 

. .jet ; from ~one-quarrter ,to three-rwarters :ol')en. ' Th_e ;mixturre 1in .that . 
•' • • • f • r . I • • ,. 

~range ~can ,be adjusted · by , iowe.rint ·the ·needle • in : i:ts =Jet,'· { in.~ertr ng 

, the : c 1 in : into a ·. h.i gher • notch o·{ the ·· nesd le) · Jco ·make;._ it 1 eaner, ·or · to 

· richen the '• mixture :by- . raising the need.le . 

~The ~ throttle · cut~away ~c-¢nt.ro 1 s: the ·mi du re just -above . idling 

· from i/8 to i/4- .or)en. ~The thro:ttle ·vq,lves are ·numbered ·as ·to 

· tyre ~and ,size. :They .are normally · f itted with a -Nr; 6/ij · valve in 

.which the ·6 :de~otes the ty9e and the · ~ the .size .of the ~cut~away :in 

. i/i6" "(in this ~6ase : ,/i6 .or i/~") . ·To maki .the ·mixture · richer t in 

th i s r.an J e ' ' i n st~ l 1 ' a -th r C t-U C V ~.1 Ve O -r ~ r!.i :d 1 e. r s i :z. ~ i ' e" ;?· 

Nr. 6/3 or ·to ·: weaken ·the ·· mixture .a · greater ·cut-~.way ,or ,. a ·, Nr. !6/5. 

· The ".' i 1 ot . air · scre_t·1: regu 1" .ates the ; strength . of · the 1m i x_tu re '! for 

- : idlrng :and ·: for · the · ihi,tial throttle .or.,,ening 1., ~To richen ·: the ·- mixtl:Jre, 

\ turn ~the :sctew : in :ind ~tri :weak~~ :Sct~w :out. 

· l. ·When ·. tun in Q :t the · car bu re tor;· : always begin ~vii th the i se l eel ion 

of the ~correct ·main jet. -Ride the imachine :on -~ smooth ·road 

:with :a s1 ight :up ·gradient ;so that ·under ,test .the ·engine ; ~s 

r,lUJ.l ingw · If v,_rhen .at · ful 1 throttle the ,no\-:er seem~s ·better 

with :the air lever - in the · closeci 1 ~osition .or with · the J~hrottle 

less ·than .l~irle .c-nen, •the ·m=!in jet · is too .sm.~11. · If the 
. "h . l " ti . . t . t 1 eng, ne run_s ·· . €·? V I y ,c m.~ , n J e Is co ~.rre~ 

·2. "A fter : installing the ·correct · r'!ain ·jet .ano ·· wrth ·the ;engine 

.thoi~ughly ]warm, let the ·engine ; run :slowly :~ith · the :a~r 

fu l 1 y·. o~an · and . the ; sn;:Jrk · e.bou t h.e l f · vrny · retarded. · No\•.1 

:screw : UD , the· :thriottle :star, ·adj ust in~ :scr.e\'c.unti 1 ·the 
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.engine 1begins ,to ,speed :UP 2 ~Now 1close ithe 1twist ;grip 1cornpletely 
-. and 1make isurre ithat itherre ·r is .. a -little (slack ; in : the ·control :cable. 
' If •necessary, .adjust rthe 1cable .by ·, means ·1 of ;the icabl e .adjuster.. 
~Unscrrew :the :thr.ottle istop iadJustang :~c~ew -gr:aduaUy ,until ithe 
,engine l is \ idling 1as islio~Jly ,as ';pos's"ible, ibut 1sti 11 i-fiidng 

1steadily 1and ~evenly. !Next1adjust ithe ,oilot \a~r 1serew <until 
-the 1e~gine , is , at , its 1maximum ~speed ;with ithis ~throttle ,and 

1ignition ~setting. ~lf , the \speed ~is inow \ t00 1high 1 for \ idli"g, 
•u~screw ~the 1 thtottle \stop \adjust)~g ~scre~ :and~ 1if ,necessary, 
icorrect ~adjustment {of ithe :p~lot .airscrew. ·When -the ,best 

'. setting ,h.as :been ifound, ,tighten -the • locknut 10n .the .throttle 
:stop 1adjusting 1sa~ew iand !adjust jthe 1 cable ·adjuster 1 until 
-al 1 1 but 1a , little •slack ,has 1 been ;taken :out :of 1 the :cable. 

~ 3 m ~ I f, : as · you : take : off ~ from , the , i d l i n g · ran g e , , there : i s ~ s p i tt i n g 
,ba~k ~from -the ·'. car.buretor, :sl igntly richen 1 the :pqo_t:mjxture 
rby .unscr:ewing :the ;pi lot :screw ·: in .about :a ihal;f •tur.n. ·If 

that . i s , not effect i v e , • screw : i t ; ba~ k . a ga. i n . and 1 fr t • a , th rro tt l e 
' . 

·: slide tw i th ·. a • small er 'iCuta.way. · · If • the •en~ i ne ijerks , under · 
l load iat 1the 1throttle :position 1Just 1a~ove : idling, and 1if ,there 
: is·, no soitting ·: back, ·either the :throttle ·needle d s ·much :too 
:high :or .a .la.rger :thrrottle ·valve ·i cutaway d s needed •to :cure 
richness. 

: ij. ·The 1needle :contriols .the iw idest !range ,of th~ottle .opening :and 
'f also 1acceleration. ~frirst :try th·e ·· needle i in as ·· low a position 
\aS Hlossible · ~the ~cl ip i in ·.a ·groove .at ,the itop :of .therneecile) _. 
: lf :the :acceleration : is -poor .and ,with :the .air lever .partly . in 
:the ~closed i pas it ion, 1 the : resu Hs 1 are ·. hetteri; i raise · the :need 1 e 

. 1 by ;two i notches. 1 rt \ this d s ·. very imuch : better, ·. try · lowed ng 
;by 1one 1~_otch ,and rfinalty ~leave ~·it · in the ;best position. ·On 
.old ~carbu~etors, 1if r~iehness ~cannot ;be !cu~ed iby ·changing 1the 
:needle •position, 1the :needle :jet ,r.,robably · is :worn ·and ineeds 
· ren lacement. 

·· 5. -To 1fin ish :UP :the 1tun ing iOµeration, igo ;over ,the . idt ing 

,orocedure 1again 1as 1under •oaragranh ·#2 -
. Before ·: a ttemDt i, ng , to Y tune l the : car bu r.eto r, it : should ,of -course 

ibe ,made ~su~e -that : it ; is : in ~good ;serviceable ·condition. ~Make 
:certain ·that : it · is ·not ,flooding iwhich iwould ~e due .to .a nunctured 
ifloat, ·dirt ~on ~the ,need)e ;vatve, :a 1bent ~float ·needle ,or ithe ·clip 
~not ·correctlj ~engaged 1~n : its ~groove -on :the ·needle. 

·The ~union ,nut 1which 1holds ~the ~jet :block ~in ·the ~carburetor 
~body :ha~ \to ~be ~tight~ 



www.hitchcocksmotorcycles.com

·start engine ;and screw pilot .air adjuster right :home :whi]e 

:c2refu}ly ~closing -the 'thrott}eR ·The engine ·should -now ·eight .st~oke 

.and irun :heavily4 

·Graauatly .unscrew the 1p~lot ·air screw; the •engine isoeed :will 

: increase :and :the :throttle ·will need further ·closfng. 
•f<epe~t --the .:,recess until -by a ·· combinati,on of throttle ?.nd =n ilot 

.3.i r ·adjustment, .~ regul 3.r even slow runn i·ng . is obtained. 

\ It is desirable .to .be able to ·close :the :twist .grio ·comoletely 

:without ,the !engfne istopping; ;for ·this ;purnose :an :adjustable :throttle 
·sto~ : is ,orovided. 

·Slacken :the 1~mal l screwdtdver -headed docki:ng :9 in, rand 1hol:d rng 

:the 1shaned 1stop ~Diece ·against ;the ~m.ix.ing,:,ch,~m.ber.:body,,w-ttt,.·· .. the 1.left 
. . 

· thumb, ·ro'cate rthe.:adju_ster :until :a :sl rght ~increase : in ·engine :revo-
: lut ions : is ;heard. · 

··Tur:n ·.the ;adjuster :back :until ·the :engine · resumes ; its ~original 

speed .and :re~tighten tthe screw. 
For easy starting rotate .the .adj~stment ias 1 far as ;possible 

· i n a cl odnd s e d i rect ion . -Th i s .: w i l 1 nd s e • the · th rot t le . s 1 i de · to 
. the i best . starH ng ·, posit ion. ~ Hetu rn ·, the ·, adj u_ster • to 1 its · normal 
position ·after ,startingR 

': The ~fonct_ion 1of .,ithe , float .chamber ·ds to ·contriol ,the 1gasol: ine 

· in the ·· carburetor .=1t -the ;correct -. level !·and -1 a.nything ·1 \'lhich iuosets 

its correct .tr1orkin~HW:i •l 1 .cause 1constant •1fl~odirrn, d1eavy ·engine 
1 r, u n n i n g , 1 and i h i g h · i gas o l j. n e I cons ump t i on -

n.i rt on .the :need la seating, '. a bent ,needle, Pi t1unctured 1float~ 
-~. u?.dly v.,orn ·.needle, 1or .a car.!Juretor not .fiited uoright, ··will .al] 

-give .the · above ,symptoms. 

'-The ,p ~ lot air :adJuste·r controls ·. the ::. mi,xture ~of ; air , and 

gasoline ·un ·to J/a · throttle ·ooen~n~, from 1/B· to 3/4 throttle'the 
m i:x-tu re : is ."'c"c).ntro nect by . the need le _' i· n: th~ .- throttle slide. · From 

' 3/4 ·tc full thr.ottle the ~ain .jet . is the :control. 
' ~e~k mixture is · indic2ted by spitting .and · blue fl~mes from 

the :carburetor, .pinking, :rrunning ;hot, and .nlug i. points (showinG 
: indication ;-0f : intense ;heat~ 
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.To acur:e~ : raise -needl-e i in 1throttle isl ide .one- ·notch. 

' !Heh ·; mi.xtur.e ; is I indicated .by ,thum~y drunn.ing, 1bl~ck .exhaust iand ,the 

rengine 1not 1~espond~ng 1readily 1to 1throttle .open~ng. 

·To i r.emedy, i lo\tter ,the ?needl:e. ·- :. 

·.: for •rnoma1 ·r.unn ing i_ On : level ;the :choke :can ,be ', le-ft : fully ,open 

1and 1the ,soa~k ~fully :advanced, 1the 1speed rbeing 1controlled 1by i the 

ithrnttle; . but :when :acce le rating iOr ·climbing a. ,h i:l l it may ·ue 
necessary : to ~ re t:1 r cl · the : i g n it i on : s l i g h 't 'iy , , and ; wh i l e , the · en g i n e 1 i s 

; co 1 d, . oar.Uy· cl_ose ·the ichoke , lever. 

~As :a :~uide .to .the ·co~rect .~ositions :for :the 1spark iand 1choke 

l con T.tr O l : } e Ve rf S , ! the , bea t , 0 f ' the 'en g i n e i Sh OU ]: d i be l St U d i e d • ·: I f i the 

i en g t n e 1 i S -, 'l e i ff ht-, St r: 0 k i n g ;· " ; i..: e •· , f j rt n g On ; 0 n l y . e Ve r y : a.l: ~ e rn ate f f i ri n g. . 

st rroke, i the ·, mi· xtu re is ·1 too . r.i c.l;l. : and .r the :ehoke : 1: eve~ 1 shqu lid I oe iopened 
I 

• fu rrthetr· ~ ~If •the ieng i ne 1cuts iOUt 1On top en i ng -the ·th roH1e 1-t~e 1m ix-tu rie 

: i: s 1 too fweak, :an_d i the ~ choke i lever ; shou 11 d i b~ ''. c 1 osed ; fu r.ther.. 

:. I f , the ·, en g i n e : '! ~ i n ks " :, ~ i.: e .; , ; a ; sh a r:- p =met al l i c : knock ) , i the , i g n i t i on 

·; is , too ; far r'"acivanced, :or I the ,mixture ! is ion t the :weak : side. 

· The , ca rr bu rre tor ; i s i co r rec t l y . set : at . th e i ~~o r:- ks , 1 and . i s u n .l i k e 1- y to 

, ren, u ire . attention ; heyo_nd ioccas i ona 1 · cl:e;in in g, 1 and ·ooss i ble .. !·.re-setting 
i 

: the islow running iadjustment. 

~Th is ~adjustment l is 1made n·dth :a :pl lot .air :adjuster iscre·w :fitted :On 

~the 1side 1of the !carbur.et~r. ·The iadjustment :should ;be imade 1when 1the 

·engine 1 is ~t":iarrm, ·ana iS~ouhi 1be :set i SO i that 1 the ;engi.ne :wi-11 '· ''trck~ov~r" 

·evenly 1when i the 1ihwottle ~is ~nearly :closed- ·A ,th~ottle ;stop · is :orovided 

, so , that ,the 1throttle :can ~be :set \to ; be ~sli;htly 1open .: when , the ·control 

~i.s ·shut. 

:Do 1 not ;attemnt : to 1save ~gasoline ·: by ~fi Hing ,.a \Sm~.11 1main •, jet. 
1 The 1main ; jet 1has 1no ~effect 1un)ess 1the 1mach·in~ 1is ;being ~driv~n 1 ~t 
1above ,half ! throttle. 

·AMAL :. CJ.RBl:JRET0R 

DISASSEMBLING 

The !carbu~etor 1can !be .stripped 1while ; in ,position ,on ;the 1machine, 

•but for examination . it . is .adv~sable to · remove ~it. 

·Remove .the : carbu~etorM 

~The 1carburetor : is : fitted :to ·the i induction stub 1by :flange .and 1two 
-, ( 2 ) 1 b~ lt s • 

· Ease i ho l,t . and i remove , ca rrbu rretor : complete :With ;/Ji pes ·: from : i nduat_i o_n 

stub, .then_.car.bur.etor ;will ,hang ;on .the ·; contr.ol ·cab_les~ 

- ( G.:..ij) 



www.hitchcocksmotorcycles.com
•J 

Remo~e_1the i Sli ides :and ,needle. ·The ,slr ides :,:ind ,needJe fcan :be 
-exa.mlned :~dthout rremoving ,the ·:cables . . 

~The ,thrcttle ;slide ; (~ ,the ,o~~ ~hat , is 1d~um-sha9ed 1and ,has :the 

1jet,rieed1e ,attached ,to : it. 
~To -remove the ,throttle .slide ,from .the ~cable, comoress the 

.snriing, allowing the iniople .on ;the iend of the·cable to · leave ,the 
t. ho J; e i i n : wh r. ch ·1 i t i s : f i t t e_d , : an ci 1 on · re l ea s i n _g ; the ; s p ri n g 1 a. l l O\•! 

·the ,nipple to .oass ·thrnugh i tha , l~rger 1hole :a.nd ,. -che :slide I is free 
!' from :Jche ·cable. 

·To ·remove ,the ~choke .slide, ·comnress ~sprJng ·as 1befo~e :and 
· release =nipp}e 1from 1the ;end .of ,the :slide iand 1the :~lide 1is ,free. 

' 4 •• .-, 

·To · remove :the ,needle -from ,the 1 thr.cttle ;sl: tde, ; remove d.'he 

iSpring ·cl io ;at ~the. :top :of the .slide. ·The \needle : is ·fitted : into 
·the 1midd)e ,notch. 

·The i l ower'i the \ neea l 6' ; ·khe n-.:eake r . the 1_m h,tu re . 

. ~ .• _:v·. .• ~ .. ·.Remove. d:he .. i floa.t :chamber. ·. ·, t -is ·: held . by :a : bolt · at the i base 
; icif . the ·1m i·x t n ~---~--~h:~m'ber I ·.,-:· rhe re ; a're . h10 : (2) ' fibre :washers ion ; this 
. . 

·;bolt; .one :under ithe ihea.a,. 1anci 1one ;between :the :flo..a.t :and 'mix;ng 
1 chambers. 

1 To • remov~ :the 1float ana ;need}e, release -the flo~.t -charn-ber ·cap 
. · ... locking :s.cretv, arid · remove the ·cap. 

: ccmpre~s \ the !s~ring iel ip ,on · the ·to~ ~of the ,float ~and ilift 
1 float · from ·the ~chamber. 

·Remove 1the ~bolt ,at •the :base 1of :the ;f loat -chamber and ,the 
·needle ·will •: fall out. 

~on , the ,bolt ~at -~he 1base ,of ~the ;flo2t ,charnber 1two · (2) !fibre 
·washers ~ere ffitted rin !the isame :order 1as 1on ·the 1bolt ,at ithe 1base 1of 
! the ,mixing ~chamber. 

·:R~m0Je ,the 1Jet. ·The ,roain ,jet •is ·now exposed ,and 1can ibe 1rernoved 
· ·f r:om : the •: need 1.7: jet. · Rero.ove 1 the needle j ~-t ·· from · the ; jet : block. 
: Remove the 1jet 1block ~by · removin g the ·union ,nut .at 1 the 1 ~ase 1of .the 
~mixing :6hambe·rr. · 

· Fit ·needle ~to · the ·Jet ~block. 
· Fit 1 main :Jet •to ·needle jet. 
·Fit -jet •block to •mixin g•chamber located :by groove :and ·pin. 
·Fit ·mixing 1 ch~mLer .unlon nut .an ci ·f ibre w1sher. 
·Fit ·float , to , the ~float 1 chamber. 
·Fit ~float ~needle ·through the · base ;of the ch~mber and the ·center 

:of .the ·.flcat, :comnress ithe .snring ·cl ip ·on the tor .of · the 1 fl.oat ,and 
:atlow ·the \needle ~to ·enter \the tcl i~. 

· Re 1 ease 1 the •. cl i D : and ; the ·· c 1 i o · w i 11 · d roo · into · the .. cr.roove ·. in · the . . -
.. needle. 

•. (G-5) 
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:Fit .the :chamber :top .and ,lock .with .the ,locking ,bolt. 
·Fit · the :chamber tto ithe imixing chamber · (2 1fibre ;washerr~). 
~~it ,the 1bolt ,hotdtng :the .union tc ,the 1base ,of :the .float ichamber, 

~(2 :fibie :washer~). 
·F~t :needle ~to .thr6ttle .slide , in :midcile ,position. 
~Thread ,cable ,through 1the 1mixing tchamber, ,the ithrottle ~cable :to :be 

1nearer ·to .the ~cylinder ,barrel. 
·The 1throttle ~cable :has -the rshorter ,length :of 1inner !cable ~protruding 

.from .the .cuter ·cable. · 
~fit · return 1snring 1to 1cable, the :larger -to .ihe :throttle. 
4 Fit ·slides -to ~cable. 
·Fit :air :slide ,· to thr:ottle .slide. 
· fit ·slide !to ·the imixing :chamber, :carefully enter.ing ·the ·needle i into 

:the ,·needle :ij et . . ·; !:{~ • ,MOrFORBE ■-

~Fit ·mixing ·chamber top. 
·Fit ~carburetor :uprright .flange :on ; induction .stub. 
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'tWORKSHOP '~ lMSTRUCTTONS 'f FOR ·ts ERV IC lHG '! '! l MDl AN" 'iMACHlM!:S 

YSECTTON 'fJ. "t FRAME 

-~-TRAlEB[AZ_ER 700 / !TOMAHAWK": 500 ;·rwooDSMAN -; 50"0, l &'! ffl RE .rARROW'\ 250 

.'i The 1above 1named ·: models 1use 1four idifferent 1frames, ial.1 iOf :whkh 

iare :varriations 1of 1the 1same '; basic 1type iwi!h ;swi~,_i~g 1a~m , rea~ 1suspension . 

·1.The 1foli lowing 1arre 1 brdef rdescr.ipt ion-s--i of , the id i -fferiences 1between . ' .. • . .. .), .. \ . . 

; the r fou n types 1of r fr:ame. ·- · 

·.- F·l RP ARROW: ·1 R ~vot ,points rfor :swinging 1arrm 1carrrded 1 in 1 lugs 
1brrazed 1tcf~·Rear ·-; wheel ~su·pporrt ~r A-rrm~ ·Friont 1engine 

;a-tta.chment .i 1ug-iwilh 1two ,h~lies i c~rrr.y ing.1smal l 

)CU rrved -1eng ine 
1

!P lates. 
~TOMAHAWK: 1Similar i to 1the ) Fir~ 1 Airrow 1but 1wiih 1singte~½, in. 

1borre ~tube 1welded 1thrrough 1~ower 1end ,of i f~ont 1down 

•i tube 1for ieng-irie ·t atta~hmen~. 

\WOOaSNtAN.~ ·1 Slm i l ar 1 to ~ the ·-i fir:~ ·; Arrrro~-, but-1w-i th 1 pivot i points 

lfor : sw-i n g-i ng -1 airm ~carrrri e.ch i n-~ gus;;ei:- ipl ates , between 

.. ·: Rea r ·~ whee 1 :1 su~pori-i/~A-rrm-'~a_nd-·~ brae-ing ~ tub~s ;-j O int n g 

-~ Rea~;~.\llhe.el \Supp.o.at~:A.rrm do: ·,.seai 1. t11:he •. · 

-~ TR-A-U.!fAz-tlt:- -~ F.rrc;mt .i end 1 similar i to--~ Fi i r.e 1 A°rrrrOW:i an_d ·1 woodsman. 

~R~~r1end 1without 1seat 1tubet 1extended 1brrackets 

·1az2~1ST~KRTNG1HHAD1RA6ES 

· .~ T~e ; s teerr i_ ng , head n:-a«es i a~e 1 the i same ~ at ~ the 1 t~p ~and 1 bottom 

1of 1the 1head i \ug 1and ·1arre !t~e i same 1for !all 1models. ·: They ·1 ari~ ieas~ly 

, rremoved ~ by ! knQ_C:k i,n.g 1.them iOUt 1w i th ,a , hammer 1 and td 11 i·ft ~and rnew 1 races 
.,• . ' .. 

i ban 1 be ~ fitted ie i ther 1,unden a , p r:-ess ,or 1·by ·1means rnf 'i a , hamme n and ta 
1wooden ,dl'i i ft. · · ·, .· .·. · · · · · t· 

. \ JJ3 ~;. '·'. ? RffM0Vtm·tor.1RHAR'{S.USR-HNSlGH '{BRn 

-~ Th~ 1rear 1suspension 1un·i~~ 1arre 1rreadily t~emoved 1by 1undoing 1~he 

1top 1pivot IP in ,nut, .1d~tving ,out ·1 t.h~ iP ivot 1p in, 1then 1h inging 1-the 

1suspension l ~njt 1ba~k 1on :t~e , lower 1pivot 1pin, i rremoving 1the 1l6wer 1nut 

1and ,pushing 1the 1suspension 1unj~ 1off 1the ,pivot ,pin1welded 1t6 1the 

1 forrk iend. 

·rJ Jll J ·1sHRVi l&lNGlRH-l.R~{SUS:RKN.SlU~UiBil,,IS:,i 
. • • •l , .. ' • a . '. \ ' 

H he ,, p 11'0P rr i etar,y rnn its i arie , sealed 1and 1 s~r:-\1 i e i n_g· 1_of ~ the 1 i nte ,m~·l 

,mechanism 1can 1be ~c~~~ied 1out 1only 1by 1the ,manufaatut~rrs. 

H he i r;u bber t bush~~ :l i ~ _, the 1 top 1 and ~ bottom 'i eye-s--~1e~r -1eas i ly ~ be . 

qrenewed 'i and -, ,~e ·1 sp ri in g 1 ean ~ be -, rremo~~~·-d>~ •1 p-u~h~i ng0
~ ~ -~ -- \.on ·;. th~-lt_op 
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,sprdng ·i cover ·; so 1as d.o ,release., the iSP lit rnol lar ;above ~ it. ·~ After : removal 
,of 1the 1split ,collar ~the 1top :cover 1and 1spl'iing 1can ~be 1lifted .off. ~when 
d'ie~assemb}. i ng 1 the 'j Sp td n g 1 shou l,d-:i be i grieased\ to\ p 'r:e~ent "i it i squeaking ; ( f 

, it 1shou1d 1come ~Jnto 1contact 1with ;either ,of ;the 1~ove~s :duriing 1operiation • 
. ·~rh_e 1 stand~rrd 1 sol 0. /s-~ ~\ n'gs\~ha.~e ,a I riat~ ;Of ' l00- l05 d1 b. I per 'I i n~h 

• \. ', ~ \ \ • • • ., • t • 

rnnd 1 it ·; is i not id i ff i cu l:t 1 to ~ compress i these i by' i hand. ·~ Heav i e-r ,so rd ngs 
1 hav i.ng ,a nrate ·,of · ·130 db. ,:per /i n·~r~~e\ a~~ i lab le iWh i ch :may i r,eq~ ire i the 
1use ·1 of ia ispriingrnomprres;ol'i·. · •. .,, · · 

.. ·:r.J?i 5:\ -f RHM(ft.Ali \Off 'f SWING lNG 'f ARM?,ASSEMBE.Y 

·~ Ffrst ~remove ,~ne 1of 1the 1piv6t 1~in ~nuts ~and 1pull 1the ,pivot pin 1out 
, from ,the 1other 1end. ~To 1release ithe ,pivot 1be~ring 1it ~is necessary ito 
.sp~ead ~the , rear 1portion ,of :the 1frame, ~using ~the 1frame ·expander~~see 
:tool :section) 1wh ich ·; wi 1:1 1sprread rthe 1frame :suft°icrently 1to ·enable :the 
1spigots 1on ·the ith~ust 1washet'is 1 to 1clear 1 the ~recesses !in ithe 1pivot , lugs 
tJo~mi~g ,~a~t )of ~the iframe. 

~lf '. i~ ~is ~necessaty , to :rem~ve ,the ,bronze tbushings ;these ~can ibe 
1dr.iven 1out 1by i~eans 1of 1a 1hammer 1and 1a ;suitable -i dr.ift \and 1new 1bushings 
'; Can ; be ~ f i t t e d rn n de r i a 1 p r: e S S I W i th OU t t d i ff i CU }t }{ . ·, A ft e r i f° l tt l n Q, ! i: he 
, bushings : they ;musf1 be i r;eamed :to : :. 84-4-n84-3 l in. . 

1To 1remove 1the icenter ;stand 1unsa~ew 1the ~nut 1f~om ,one iend 1of :the 
1stand 1spind!e, 1knock 1out ,the 1latter 1and 1withdr,aw 1the 1stand ,aomptete 
1with ~its ~bearing 1sleeve 1after ~dis~onnecting ione 1end iof :the ,stand ispr,ing. 

"1 Not~ ·1 that , the i posit ion 1of -; the I stand ·i when· 1·r,a i_~ed .1 (s -: con ho H e·d : by ; t 'he 
1stop 1on :the 1r,ear 1engine 1plate 1spacer. :This 1should 1be 1adjusted ,s0 1that 
1the , sta~d 1is ,as 1high 1as 1possible :without 1ac~ually \hitting 1the ,exhaust 
iP~~e. 

·1aJi~lWHEIE1A[lGRMENT. 

, Note \that 1it 1ii ,not 1poss~ble .to ~guar.antee ithat 1the 1wheels :are 
1correctly ~aligned ~when :the 1same 1notch iposition : is :used !On !both .a~j~~ter 

. . 
~cams. ~lt \ is ,thewefo~e ~not 1sufficient 1to ~count 1the ,notches iand ,use . 
1the 1same ,position ~on 1both 1sides ~of 1the 1~aahine. ~The 1only 1way ,to 
~gua~antee ,ihat 1the 1wheels \ar,e ! in : line , is · to ·check 1the 1alignme~~ 1from 
front 1whee1 1t~ :b~~k iusing 1either 1a 1straight 1edge ior ~a .piece 1of \st~ing. 

·The 1alignment 1sho~1d 1be ~checked 1on ,both ~sides 1of ~the 1machine 1and 1if 
Jthe 1front 1and 1r,ear itires ~are 1cf 1diffewent 1type 1allowanrie ,must 1be . 
:made , fonthis. 

· ~lt i is \usual ,to 1cheak ~the 1a\ignment 1of ,the ~wheels 1at ~a •point 
·1 about 1s ix 1 inches ;above "t the 1griound 1but 1· i f ithe -1al ignmenb is · cheaked ·, also 
1 towarids '! the 'j top iOf ·1 the 1whee l 5 '1 i ~ '! W i l i ' be ; ~)055 i bl e '1 to ·. ascer:ta in ·: whether 
·; or :not , the 1 friame •; is 1twi sted ·: so ·, as ·: to :caus~· tone: ·,·wheel l- to I- be "i 1 e_an ing ~while 
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. the 1other ~is ;veftica1. ~To ~do 1this 1it 1is : always ~necessary 1to =remove 

1the denderis 1and 1Un.liess :a ,straight iedge 1cut~away ·i in ·. its ~center i :->ort ion 

~is :available ~it ;will ; be ·necessar,y ~also .to ·remove ; the !cylinder, 

i toolboxes, tbattery, :etc~:, . in .or.de.r to· al low .an :unbr,oken iStraight 

,edge 1or 1a :pi~ce ;of :str.~ng ;to ~contact ~th~ 1front 1and · rear ·tires. 
'• ' 

~J!8itlUBR1eATlON 

•
1The ,steering ·; head : r~ces, :swingtn:; •a.rm oivot -uearing _. anci isbnd 

_i pivot ! beair i ng ·! shou J.d · be :We 11 . greased :On • assembly. ', The 1 swinging ·; ~rm 

: pivot ·:· and ·i stand .; o i vot -:.are · D rov i ded •\vi th · ~rease · n i oo l es ·but -, no ·· n i,r, p l es 

are .provided ·:for ·the ;steedng ·hea.d .as ex~er.ience .has shown._.that 

i the iprovision :of :nippLes .at ·this .point .causes 1t~ouble .thriough _ 

:chafing ·1 and •i cutting iof .. control .and 1l ighting ~cables. · If the :·steering 

1head •bearings ~are :well ,packed ;they :will . last -for .several years or 

·many .thousands fof ;miles. 
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.. WORKSHOP '; JNSTRUCTrONS ·FoR ·~ srnv IC £MG 
-~ ~ I NDU~N" nRA rn.BEAZER '" 700 ": &HOMAHAW'K". 500 

·lSEGTf OtHK. ! FRONT fFORK 

1The l tele~aopic 1fork fconsists ,of ,two , legs :each ,of ;which .comprises 

i a rmain ttube .of :chrrome imolybdenum iaHoy isteel i tubing 1wh rch i is :screwed 
., •• l ; . H ,J · ,! \, , . 

t into ithe 1forrk ;head 1at 1the 1upper 1end 1and 1securely 1clamped :to 1the 1fowk 
• i. f r, . ( \'i ~i·;/i~.j_r,· : · . .. •. . = . 

i crnwn. 1F.Hted ,over i the d ower ,end iof ,the )main ,tube , is ,the i bottom ,tube 

;made 1of ,high ;shength ial ·~-mi~l u'~' 1wit~ :an.r, integrial d ug 1wh rch )Carirrres 

,the 11!.heel :axle ;f : Ei-Hed iOn : the i to.wer iend iOf 1the imain i tube i is i a 1steel 

!bushing :whiah i is 1a!:~lose : fit 1 in i the ,bo"rie iOf i the i bottom ;tube ~ ;The 

1uoper iend iof i the i bottom i tube 1.carird.es :a 1brronze : bushing 1.wh r,ch i is ;a 

:close 1fit iover 1the 1outside idiameter1of i the 1main ! tube , !The i bushing 

. . 

~contains _1 an 10 i 1 ~seal. ~A i sprr in.g 1s tud i is ~fitted r in 1the 1 lower !end 1of 

i the 1bottom.i tube ia~d ia 1valve iporrt i is i securied : to 1the 1l.ciwer rend 1of 1th.e 
... ♦ o • 

1mern 1tube8 tAs i the i forrk roperrates 1oi 1 ; is i forced :between :the •spr,ing 

i stud iand 1the 1borre iof 1the 1va}ve iport ; form~ng 1a 1hydrraulic \damping 

iSys·te~. iA rnomprressi,oni·,(·· SP•n'ing,ds , fitte~ ·-~ ins~de i the irnain ,,tube ;between 

i the I upper ,end fof i the i sp rii ng ;s.t.u.d 1-and 1 the. 1upper iend wf fthe ima in i tu be .. 

-~ K~~ 2~. ·10P.ERATION ·:oF··. THE -: FORK 

1The !forrk :pr:ov ides :a 1 range 1of 1movement iof ·6 1 fo ,. ! from :the i fu 1 ly 

:extended ito !ther;: fu l ly :compr:essed :posit ions. ·'tThe ,movement I is 

1controlled !by :the 1compression 1sp~ing 1and 1by 1the !hydr,aulic 1dam~ing· 

1s_ystem. ·~The 1hy,drraul ic i damping ·i is i li,ght 10n i the 1bump istr:oke i and 

1heavier '1on ithe i r:ebound ,strroke, 1thus ,damping iOUt 1any 1tendeney 1to 

ipttehing :or iOsciUati-on iwithout , interferring 1unduly :with i the i free 

!movement ;of Jthe f forrk 1when i the iwheel 1eneounter:s :an 1obstacle ~ 

· i The : fo rr k i i s ! fi l led 1 w i th ~ a ! l i gh t Io i 1 ·, ( S ~-'. A;; E.. · · 20 ) i to : a =po i n t 

1above 1the 1lo~er !end ,of 1the 1~p~ing 1s0 1that ,the 1damper 1chamber 1is 

ia lwa_ys ! kept r fu 11 1of iO i. L. · i Upwarid 1movement ,of 1 the i for.k : forces : oil 

1stud iand i the rbore iof 1the ,~~-•n. !tube !·va.lve ipor,t dnto 1the rdarnper 

1chamberr. :D~.ring 1this ~sttok~1the 1pr,e~su~e ,on 1~he 1und~rrside 1of 1the 

!Vahe ipliate taauses 1th is ·i tO 11 ift.tso rtnat 1oi 1 •·can !also ipass 1from 

\One ~ ~h amber I th rrou gh i the ·;eight i ho l~s·, 1 'r n--~ ttre 1- va:} ve , hody ,, . : ·s i nee, 

,however, d:he 1 d ~,amete r :Of 1one l cthamber:, i.'s i l~·ss : tha'n ! that i of i th~ 

wthe·r i chamber i therre 1 is '; not l rioom-; to··: receive·: .:a l j', the iO i 1 ,wh i, eh 
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;_ must i be -displaced 1 in :the i fotk degs .operation. ·T_he :suriplus ,oil 1pas,ses 

1thr~ugh , the 1·crrosshole i in 1t _he ,spring 1stud iand mp 1the rc~nter -i hol:e : in the 

1stud, 1spilling 1out 1through 1the 1nut 1which ;secures 1the Jupper rend 1of :the 

rspr:ing 1stud 1to ,the 1b~onte i guide ;ai 1th~ ; lower rend 1oi;the ;fork ~sp~fng. 

·On ,the i rebound iShoke i the ,oil t in :the .damper iChamber r is ; forced 
t , ' \ \ I· I • • i I • ~,. •-

: th~ o ugh : the I annular Is pace 1 ~ e tween i t he Is p rr in g Is tu d i and Ith e Ibo re ; of : the 

1main tube ;valve ;porrt. ~o·u,Hng ;th is 'i Stroke ;pressu 'rre 1 in ;the itop :chamber 

· closes ;½he ! two :disc ,valves ,at 1 the ,uooe~ ,an~ 1l~we~~en~s 10f ,the :chamber 

i SO 1that i the 1only 1path 1thrnugh !Wh tch r_th;e ;_~-i 1 ~c~n :~s~ape i is :the ~annular 

1space i between : the 1sprr ing istud iand rthei!;porrt'. ~Damp.ing 1, on ;the i re~ound 
. , i \ .. • 

,stroke i t-S :therefore ,heavier than:ion ithe ;bump iShoke. ·At ithe 1extreme 
. \. ~~ ' . . . . . 

-end 1of ;either i bump ior i rebound i str:oke 1a·;smal.1 i taper :porrt ion ion ~the 

1spring 1stud 1enters rt~e 1~ore l9f Lthe 1valve ,port 1thus 1rest~icti~g 1the 

:annular ,space iand l inc~eas ing 1the :amount "i of ;damping. ··At ~the ;extreme 
h ♦ • I ~ "' I 

·e~d 1of ) the ·, bump 1 stroke \ the i l al'ige r ~diameter: taper iOn : the : o i 1 : controlled 

·col lar '. enter:s ~the ·. main tcounter:bor.e ;ot" :, the·:.valv.e ;port ; th1;1s 1fori~i-ng !~ 

1hyd-~a~i ic -~ cush ion :to ·;prevent im~tai' ; to' ~~~tal iC~nta-.ct. · -. \ . ·' . . ~ . , .. 

·1 K'J 3·. ~ ~., ~~~NTIL'I.N(rj THE:7r,F0..R-K.IlOi,"L.R~P~CE::;SR,R,:t.:RG~.:.1 0,.:u:~AS-iAL . ./~.o,;R~' ... BEARilN-G0.BUSfUNGS.~~ .. 
1 Place ·the 1machine 1on 1the ~center 1stand, 1disconnect ! the 1fr~nt 1br:ake 

contr.ol :and 1remove 1the ·1 front ;wheel :and i fender 1complete :with .braces. 

: Unscrew ! the i bottom isp rd ng 1 stud 1nut 1wh i ch ,will .allow :oil to : run '.iout iof 

.the : fork ;down !to ;t _he 1 level 1of the ict~s~hole 1 in ~the :spr:{ng i s~ud. ~Now 

1 knock :the 1 sp r,i ng 1stud 1 upwarids 1 into 1the ·1 fork ~with ~a : soft ·: ma 1 let, ·: thus 

·1 al lowing 1the 1r,emainder 1of : the 10 i 1 ·.'to ·escape. :P.ul l ··:the i_ forrk : bohom 

. tu be :down ,as : far .as :possible, : thus ,exposing 1the-10 i l '. sea 11 housing. 

:Unscr:ew i this 1housing ~either i by '. means 1of ,a ~wrenc~ 1on :~he l f\its ~with 

·.which ', it . is : provided 1 or : by . using : the 1 gland rnut i hand 1 gd ps : f see· :t~o 1 

~section) 1wh i ch ia:r,e l suppl t ed : for ' servicing dLhe i fork. • ·The \ bottom'. tu be 

': can rnow '; be ·. w i thd.r:awn •, comp_} ete l y : from : the ': main '.tube ·, ·. lea v· in g 1 ·the . , . 
f: bottom : tube ~bushing, ioil :sea1 1housing ia~drnil : seal 1;n :posi.tion.~on 

~the 1main :· tube. 

~Now ;unscrew 1the 1main 1tube ~valve 1port ~usi~g ·nen : wrenrih ~(see 

i tool . sect ion). ~The 1 sp rd ng 1 stud 1an_d 1 sp r. i ng 1 can: ,now , be ~w i thd r,a~n 

~from : the i low~r 1end 1of 1the 1main \ tube. · -

·The ,steel 1main 1tube i bushing , can 1now 1be :tapped ?bff :the : lower .end 

:of : the .tube, r if ,necessary ~using 1the 1bottom ~tube ~bushing 1for : this 

·: purrpose. ~Before :dorng 1this, Jhowever, ·, it : is .advi.sable : to :mar.k · the 

1position :of ~the 1bus~ing 1with ~a :penai) ~1in~ 1so 1as ,to ~ensuffe 1~e

:assembl ing ·r it : in ·. t~e i same )posit ion :on ·: the 1ma in . tube. ~The ·1-~~;c3:~on 

'i fo r ~ th t s ··1.i s ~ that, these 1 b ~sh i n gs_ ~arr e 1 fi n i shed 1 g r.o u n d 1 to ~ s i z e '! aft~ r 

~fittin~ 1onto ~the 1tubes 1so 1as 1to ~ensurre 1concentr.icity. ·After 

~ r.emova l iOf ; the 1ma in : tu be i bu sh i ng : the 1 bottom : tu be .. 1 bus.h.in.g, 'l-o.p.. · .. s.e.a l 
' . 
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r housing ·~ and ,o i'1 , seal ·J can I be i r.ernoved. 

~ In -: case ,o-f .difficulty .1-i n ·.'r.emoving 1the imain i tube 1bush i ng i i t , is 

: poss i b l e ~to ~ w i th d r.·a w ; th .e , o i 1 ·; sea 1 i ho u s i n g I aft e r , l o o sen i n g I the 

~cr.own·•·~•cli~- ~- b~lt , ~ r.emov ing 1the :·µ l;ug iSCre~~ :and iunscrrew ing I the 

1ma in 1tube ; fr.om rthe l forik J i'eac( i' by i ~ean·s ':'af :a :hexagon : bar :acr.oss 
. '<, ) . ' ' . 

•flats,, ·on a speeia.1 i tool ~(see •·tool ~seetron). 

·; when : refitting ~ the 10 i 1 ·: sea 1 1o n f i tt i ng -;a 1 new 10ne ; gr.eat ; care 

1musb be ·. exercised rnot 1 to 1d_amage i the l syn-t _heti-c ·, ru-bber :}.i p ·:which 

. forms ~ the iactua 1 j sea L ·~ If the 1 seal -1 has -1 been : removed d r:om ~ the 

1 Upper iend ·j of rthe ima j-n ·~tu be'·, and 1·i S I re'f i tte·d ·i·.f r,om ·, th i S ',end : a 

,; s·peci a 1 1nose ·: pi e¢e ··t {s~·e 'it.06_·.(;.·;ect io'n) ·1 m~st I be·; fitted 1over I the 
.. ' •. t • • ~ \. . • • 

1end 1of 1the 1tube 1to )prevent 1fhe 1thriead 1frrom 1damaging 1the 1oi1 ~seal. 
I • 

·qh e , s p rd n g 1 stud 'i i s , a , t i g_h t 1 fi t ~ in · the ·1 ho}; e , at 1 the dower 1 end 

1of 1the 1bottom ~tube. ~Once ;th; 1~tud 1h~s 1been :entered 1in ~the 1hote 

·: push i the 1bottom i tube mp ·, shariply 1_against 1the 1sprring\1~ntJl ,.two ·; or 

~three 1th~eadsto~ ~the 1stud 1p~6jecf ~beneath t the •en~ 1of 1t~e i b~tiom 

: tribe. ~Now r fit tt~e ~nut 1and 1~a~~~~ !and 1pull , the 1stud
1

1into 1po~ition 

i_ by ~tightening 1 th-e mut. ~ If i neaessariy -1 fit ,.the mu t 1 f i rist tw i thout 

1the 1washer ,unti _l -i sufficderit i thrread•:4s-iprro}ecting 1to tenable 1the 

twasher rto : be ; fitted. · · 

1The isteering 1head 1beariing , aon~ists iof 1two :deep 1groove 1thrrust 

l rraces ieaah ·!aonta in i ng :rn i ne·t~e~ +¢ d n-. •! d,i ·ame:ter -1. ba Hs-. 't T'be ·; bearr i ng t is 

: adj ust~d rby i t i ght.en ,i n•gL1the-i s,tee rr- ·i ri•g.-1·ste.m: ;, \ocknut-·11afte·,r 11 oosen ing 1the 
I ,. • • 

1 ba 11 i head ic l i p :i sariew -1 and·! both ; t -h·e•+fo•r.:k,}c:fiiOWn :-c·l1am~r ·; bo Its... · The I head 

l should l be 1adj usted .JSO I that 1 when •.,.t,-he· l'f.r.ont ·.j,wh-ee-· l, ,1d:s : f i fted/. C te'ar..t,o.f. . 
: the 1 grround I a Jli i gh t 1 tap ion : the l hand l ebarrs ::-w·i 11 ·. ~~us·e i the i steerr i ng 1 to 
:swing : to ;.fu l 1 i lock ; in i e ither id i r.ect ion, 1wh i le ·;at l the 1same .: t ime 

~there ~should 1be ,only 1the islightest i traae 1of ,play 1in : the 1bearrings. 

·\ when , testing i for i freedom iof 1movement i the 1steerring : damperi, ; if : fitted, 
. . 

1 shou l.d ~ be ;di saonn~ated 1 by : unscrewing i the 1anchor 1p late i p in . .: Do 
• I ~ • • • ♦ 

1 not 1 forget i to 1 Hghten 1 the 1 ball i head ';\;a H ~· 1
, s~~ew ;and :1 forrk ; crown :clamp 

: bolts. ~ Befo rre i t i gh ten i ng 1 the ; 1 atte r ·t make, 1 su rie· 1-thab the \co'ii'e r 1. tu bes 

:arre ¾.l ocated 1cenhal ly -drnund ,the 1main-1tube,s,·, so,i that •t t~e i bottom ~tube 

, does 1 not l r.u bi inside 1 the i lower mover i tu be. '·A i pair iof i sp l: i. t 1 bushes 
• I ~ • 

·i ~see , too 1 ;seat io~-) 1 is i Usefu 1 , to 1ens~ rr_e 1eenha l i zation \of i the :aover 

1 tu bes . · 

·, K ~: 6.J ·; REMOVAli'l 0ltf.6.0Mff.&6:lli.'\f.08.K--.. 

-~ The ! fork fc.omp lete :w i-th ~ front twhee 1 tand i fen"der •~r can t be ., removed 

~from i the ,mac~ine1if , neaess~r~ qby ~adoptin~ 1th~~ fottowi~g 1p~oc~~u~e. 
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· ~ In · the rnase 1of i the 1 Tr:a i lb l azer ~ 7.00 -i remove : the ·: head tamp ·: complete iw i th 

~cable 1harmess, i hav i, ng 1d i_sconneated : the ileaas·-1 from ··; the ·i battery : and :a Hernator:. 

· ·•·: In i the i case iOf : the·: 500 ~Tomahawk·1the 11 ·i ghid ~~ i s~ itch ·i and 1ammeter : should 

:be ·i rtemoved ! from :the i forrk ·ihead !and ,the rleads 1di's·c~nn~cted i hom :them. ·The 
• . .. ~ .. ~; ~ ,, ; • t :\ . .• 

tsw1tch ~a~d iammet~r ;aie ipush 1fit~ i into 1the ;iubb~r :b~~hings ; in , the 1for:k ;head. 
-· · ·. . • . .. : \J ;) 't '\.-~:. ~ ~ 1 , : ;. . ' 

1Disccinnect 1the 1i~eedometer 1drive 1fj6m :ihe 1speedometer 1head ·1 and 1unscrew 

1 the ! s tee r:i n g 1 damp e r ! knob : a~ ,d I rro d · '. ( i f :f i He d ) : aft e r t r emo v a 1 i of i the 1 s p l i t 
!pin !thro~gh :the 1lower :end 1of 1t~ei~od. :~ndo 1the 1s~e~ring 1~a~per :anchor 

iplate 1pin :s0 1as :to 1dis~onnect 1the·ldamper ! fr.om ;the i frame iof i the 1machine. 

·Remove 1the 1two ,plug 1scr:ews :and 1loosen i the 1steer:ing 1head 1clip 1bolt 

:and ,the i two ~fork :cr:own tclamp !bol.ts. 

~Now iunsc~ew 1the 1fork ~main ! tub~s 1from 1the , for.k i head 1and 1the 1steering 

i stem i locknut 1from ~the i top 1of 1the ,steer:ing 1stem, : turning 1each rtube 1and rthe 

inUt 1a jturm ior :two iat :a itime. ·:When 1th'e'' 1n'ut ih·a·s.1been iremoved i_fr:om ;the 

1steering 1stem 1and 1th~ 1main 1tubes 1have 1been 1a6~pl~~ely 1unscriewed 1from : the 

i fork 1head ,the ,complete 1fork :and 1wheel 1w~th !steer.ing 1stem :can ibe : lifted 

:out 1of 1the 1head 1lug1of :the1fr.ame. 
'"" ♦; 

1K11~ttUBR·reAT10N 

·: The i' lubrdcation iOf rthe :for.k :bear.ings : r.s ;effected ;by :the iO£ 1 :which 

; forms ·: the 1 hyd rrau l i c id amping ·i med i um. -~ A 11 1th at , is ! neaessariy i i s : to = keep 

:sufficient iO i 1 : in . the 1for.k ; to ': ensurre i that 1the rtop :end JOf :the l bottom 

:sprdng i stud i is :never runaoveried ieven i in ;the ;ful 1 i·r.ebound ;position. 

··: The 1 level iOf 1oi I I in : the 1forik1ean :be 1gauged "i by ! removing·~~he.'. t~p ;o~ug 

1scr:ew 1and 1 inseriting 1a :long 1l'iod :about ·13/i8 1 in. id iameterr. · '. l f ·,slightly 

: tilted ~this :will :.Iodge .against 1t~e t~ut j at 1the 1upp~~ 1~~d 1of tthe 1boitom 

·,sprin~ ·,stud iand 1 indicate ~th.e i\evel iOf ioi 1 ·, above 1the.i stud. : If ·; the 1forik 

; is empty ·. to l staritiw; th·. the ~ quantity ~ r.equ i r,ed 1 is i ~PP ri~x imate ly";7½ ~fluid 

,ounaes r in ;each i leg. ·~Recommended 1g_r.ade i~f i O_i 11 i_s ·SiA~·~· '.20. 
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·: FRONT:. FORK·, FOR: 500 .;WOODSMAN 

• Th ts · fork is i dent i ca 1 :with . that ; used , on the ; 500 ·Tomahawk , and 

!Trailblazer 700 =except 1for t~e 1fork :head 1whtch · is .of :a simolified .. 

tyne 1 wh ich .does ;not ihouse ;e;ther : the :speedometer, ;headlamp, ·switch 

:or .ammeter. ·The ,method iof :attaching : the ,main · tubes .to : the i fork 

·. head ; i s al so · d i f fe rent. ·The · up o er ·end 1 of · the \ ma i n · tu bes '. i s 

threaded ; internaHy ~ instead :of ·exter-nal ly ,and ,the tubes 1ar-e 1. i pul led 

.up ,to .a ,shoulder i by ·means ;~f : a threaded .plug .screwed into -the 

,upper ,end. •This 1plug i iS \d~illed to enable the !fork ·to ·be ·filled ·with 

. o i 1 : and 1 i s ' f i t t e d · w i th •. a ·. ho l low ·s tu d . and ·: cap i nu t . · A · o res s e d , s tee 1 
· cover t is ·spr-ung 1over 1the 1~~~~~~n :e~d i of ·the ~plu g1to ~hide - the : inside 
~nut. 

'Apart ·i from ·, the 1detai l ;o-f ·. attaehment ·,of ~the 'mafn : tubes :the 

~method ·,of , se r:v icing ~ is . the i same -. as 1 for ' the ' Tomahawk ·. 500 i and 

·Tri ail b 1 aze r t700- ;except i that '. it · ; s poss r bl e · to change i the i fork 

·. sp r.i n g 1 by \ s imp 1 y , remo .. \f in g ·the-. p rress·ed stee 1 . cover · from : the , upper 

,., 1end ,of :the l fork, ~unscrewing ,the ~cap 1nut 1 and -the · screwed :plug. 

, If .weight ; is :then :put :on the !front :wheel : the :upoer iend :of .the 

.sp rd ng ~w i l 1 .prntrude . fr-om ·the top iOf . the . fork :and · can · be ·with-
,.. ~d rrawn. 

·, {K-t) 
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WORKSHOP JNSTRUCTrONS FOR ;SERVIClNG 
" n I ND r AN TRA J EBE.AZER "700, ~ 500 · T0NiMIAWK, : 500 ·WOODS~AN" 

,SECT1 ON ~ L. : FRONT WHEEL ·W 1TH · DUAL 6 ; IN. ~ BRAKE 

•To . remove 1 the ; front .wheel : from . the i forks . p 1 ace ·the ;machine ,on the 

:center .stand 1with .sufficrent :blocking ·· {about ·2 ~iri:) :beneath reach :side ,of 

:the Jstand ito 1lift the :wheel :clear .of ·the ~ground :when itilted ·back :onto 
~ , ,, I I • 

· the · rear :wheel. ·Slacken bra.~e ·ca~! e .a~J.ustments ~and 1d iseonnect :cables 

'. fr.om :handlebar d:ever rnnd ; from ooerating ilevers on the ihub. ·Unscrew 

:the : four •nuts isecurring ;the ] fork ·~~!tom tube lug ;caps iand =allow ·the 

1whe_e f ' to :d r.op : 'torwar.ds .OU t o_f . the f _ront ; fork. ~M~ke . SU re 1 that 1 ~he 

:machine :Stands "iSecurrely :On ·· the -rear ·wheel :and ·1center :Stand 1- ~ if 
·necessary : pl a~e ;a :weight on the · saddle .or :a ·strut 1 beneath :t·he : fork 

· to ·ensurie : this. 

· · · -~ I.: :.,2 -~ ~ RE.MO V. /i.-t ··~-0 ~J .. :~RA.KEi H?,<WER .~RJ1AlE;_:.:A.S:S6M§lt1;£S ·· . 

'_Lock .the'! b·rake ~~on" :by .pressure :on 1the roper.aHng ilever :and 1unscrew 

.the ;cover :plate ~nuts. 1The 1right 1and 1left .hand 1cover ;plate :assemblies 

·can :then !be ~withd~awn ! from ~the i respecttve 1brake 1 drums. 

·This ~ is : best i done i by ,unscrewing ; the-~Pivot , !'l; n i l ocknu ts, 1and 1 the 

:operrating ~lever 1nuts ;after :which · the :assembly .of : brake ~shoes, 1return 
~, 

:sprrngs, :p rvot rn in ·and 1operating ·: cam ~can · be .removed ; from : the H~over 

.plate ;_ by · l .ight i blows-;-with a ·, hammer and 1drdft on-, the .ends ;of ·the :pivot 

.pin .and ,th~ ,operrating : cam. ·The return ;sp~jngs :can :then !be 1unhooked 

;from :the :spr: ing !posts f in . the :brake ,shoes 1 thus.-~al lowing 1the 1who le 

1assemb ly ·, to -. fall . aoar.t. 

'!-£~ 4-~ ~ REP.t.AC ! NG ~-BRAKS.\15i.tN . .UIBS.-\ . 

\i Brake : linings 1a~e :supolied either 1iR!pairs ,ready 1drilled ·complete 

:w~th :r~vets :or : ready ~fitted 1to :se~viae •replacernent 1brake ishoes . ·When 

: rr iveting 11 in ings 1to :shoes :secur-e ;the ·two ·· center 1rrvets ·: first ·:so ias .. ,to 

ensure ·that 1the · lin~ng lies :flat ia~a~nst 1 the 1 shoe. 

!To . remove :the :hub :axle .and :.bearrin_g:s :h.a_vi.ng t.aJrea.dy .; removed ·the 

!brake lcover 1plate iassemblies, ;lift 1out 1 the 1felt ~washers ~and :s~acers. 

!Now 1hit 1one 1end iof :the 1axle .with .a cooper ;hamm~r 1or ·mallet, ·thus 

:dr~ving ~it .out1of :the ;hub 1b~inging :one 1bearing 1with . it .and , leaving 

:.the ·: other ·. in ·. pos r, t ion ·, in · the ·1 hub. · Ord ve • the I beadng ;off ·the axle 

and I i nserit : the , 1 a tter .once :more : in the : hub •at dh.e ·.end I fr.om ·: w.h t.ch ·. it 

(L-f} 
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~,as · removed. ~Nm,.r 1 dri-v-e ,the :axle l thrrough :the ihub ,the 1other iway, 1 then 

: it will .bring .out !the :remaining 1bearing. 

·· These 1ar.e ideep :groove :single ~row ·: jour.nal i bal 1 :bearings ·~ s/8 , rn. 1 i./d 
· by f ~9/16 in. iOjd .by ·7jl6 . in • . wide. 

i t!71~FITTING ~l[MITSiFOR~BEARlKGS 

,ThediLof ·the :bearrngs 1 r'n : the ·i hub 1barre_1 1 is : importan·t. 1The i bearings 

:are ; locked ;on :the :spindle ·, between ;shofrlder:s :and i the iSpacerrs, ;which ·. i.n 

turn ,are iheld ~up i by the ·r cover :plate ·nuts. · ·: ln .. :or.der 1to :prevent iend :Ol1ay 

,. pre~ loading iOf : the 1 bear: i ngs 'j it . is ;. e-ssent'i al ··that i therre i i s .a ~sma 11 : c l:earrance 

: between : the 1 inner 1edge ~of 1 the iOUter : ,;:ace .. :of : the 1 be arr i ng 1and 1 the 1 back 

·.of ·· the ·, recess d n :either :end ;Of !the i hub ·, barr.e l. ··, To . pr:evenbany 1 poss i b i.il i ty 

.of . s i de'"':'p t ay :movement :ef ·dthe ·i hub i barrel :on : the I bead n gs 1 rt : is · the refor.e 

·.necessary ., for :the .-t beari i ngs ~to ·. be ·.a ti ght-i fi .t ~in · the •i barrel ·: but 1th is ·i fr t 
~must 1not 1be :so ,tight 1as , to : close 1down · the ~outer 1rrace .of ~the 1bearing 1and 

1thus ioverload 1the 1balls~ ~Th~ 1following1are : the ~manufacturing , tolerances 

·: which ·: contr,o 1 ~the ·1 fit : of~ the : bearings. ··: The 1 figures 'Jfor ~th_e 1 bearings 

-, themselves ·1 ar:e 'i for "SKF ~ bearr i ngs. 
1 Bear:-ing 'i O/,d 

~Housfog 1bor.e 

1: Bear:rng ibor:e 

"! Shaft 1d iameter 

·1- 1::.~: a~i ': REr:- ·1 TTI-NG 1:BAAt/j_aEA1u~HGS,:; j,-,1,:•' ,. ,, . 

l : 5622/i : 56f7 : in. 
t ~ sa20/ i ~· 56 t 6 : r n • 

: • 6252/ l~ .-·62~7 : in I 

~. 6252/ ''. ." 62Q.8 l t n. 

·To : refit :the ·: beard ngs ! in ; the I hub I two 1ho How :dr.-i fts :a-re ~ requ i r,ed m s 1 shown 

, in Tool :Sect.ion. ·: one 1bea1dng 1 is i first rfitted -~ to•,:: one, jm'd·:•·:of :the 1axle ':by 

·. means -iof :the 1hol low :dr.rft_; :the -: axle .and ·1 bearring 1·1 are •:.then ·;ent_er:ed 1
1 into 

1one 1end 1of :the·1 hub 1bar.rel :whiah ~is .then .supported 1on ~one 1of · the 1hollow 

~drifts: ·The ;other ?bea~ing 1is ·then 1threaded 1over ,the 1upper 1end iof 

1the 1axle 1and :dr~ven 1home !by ~means 1of 1the 1second 1hollow ~d~ift ·either 

~under 1a :press ior 1by ~means 1of ,a 1hammer ~which ·will · thus 1drive 1both 

: bear.ings 1into ~position ~sim~ltaneously. ~ln :order i to ~make ·quite =surre 

) that drhere ! is ·· cl ear:ance : between i the ; i.nne-r ·! faces ·; of ?the ~outer : beard ng 

races :and !the i bott~m -;- of, :the ·i r,eces-se·s ·i- fi t the' ~,sp.aaers<and 1the :1 co~er 

iplate ·nuts, 1with :either ~the 1cover ~plates ~themselves :or 1additiona1 

iwasherrs ibeh ind 1the ,nuts. ,Tightening 1the ,nuts iShould mot :have iany 

,effect :on :the :ease :.with :which ; the ispindle 1 can :be ;turned. ! If , tightening 

)the 1nuts 1makes · the ispindle ~hard ito :tu~n ;this ?may 1be :taken !as 1p~oof 

; that 1 the r bear i.ngs 'r a .. iie -r bottom i ng -; in :the n::-ecesses -: in : the 1 hub i bar:re l 

:before i they ;are 1 sol id ·, against 1the ishoul.deris ~on i the 1sp i,ndl1e. ·• In 

, this ~case 1the 1bearing 1should :be 1removed iand 1a !thin 1shim i fitted 
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-between i the 1inner 1race :and :the ,shoulder ,on 1the .spindle. 

·~t19:1RffASSEMBliY~OF1BRAKE~SAOES~OH~T01€0VffR ~P~ATffS · 
·': Assemble ;i eaah :oa i r iof ; shoes ~with : their 1 r:-etu rm ~sp rd ngs :on : to : the 

\pivot ipin iand ;oper:ating 1cam, ;putting 1a :smear iof ~grease 1 in ;the 1gr.ooves 

1of :the 1pivot ipin ia~d 1on : the ;operating ?faces ;of ;the 1cam. ·Now i fit 

· the 1assembly ; into : the :cover ;plate .Dutting 1a ~smear iof · grease ~on ~to ·• the 

1cylindrrical ~bearring 1surface ;of ·the ~oper.ating ·cam 1and !se~ure 1with : the 

q:,ivot ~pin ·. locknut 1and ·; wa.sher. ·Fit the ,operating i lever, ~~ on ·1 its · 

.splines , in :a ;position ~to .suif . the extent ,of iwear :on : the 1linings 

:and ;secur:e 1with .the ~nut ·1and./wash~r. -Note .that -1 the 1,position \Of 

;the ioperating , levers ~may ·have =to be ·corrected 1when 1adjusting , the 

i b riake : aft.er Hre fr tt in g 1i the :i whee l. ·The ~ r.an ge i of 1: adjustment '! ean 1 be 

: extended·, by 1:mov i·ng 1 these , l:eve ris ion ·;to : a ~ di fferent-r sp I i ne. ·J t imi t 
~of ~wear ~is •reached~when ~the :cam \ is :turned :thtough inear:ly ~90° 

~with i the 1 br.ake ~hard iOn . so : that · there : r's :: a ·. danger : that ~ the ,operrat i ng 

1springs ~cannot 1feturn i t~e ~brake · to ~the ~off 1position. 

'~ t~· f-0 ~ '1i lfKOAlHG·~~eAN:UlruJSUiG:;, 

· Note ~that 1 the "? cam ~ hous i-n gs 1ar.e d ntended 1- to·fbe \ left ~ free ·· to 
·: float. ;The ~ bo 1t ·7 ho les i i n ,, the ~cam thou s-i n.,as ~ar,'.e- ;s-lotted '; and ~ the 

' - . 
1 seeu r:i ng 1 pin S-i arre ; p r:ov i ded 1w i th :double · <::o i-1 •: sprd ng ·; washers 1 beneath 

. their \ heads i to H~,IJ,~b le ·, them :.to :be . tightened 1saf1H e ien-t 1 to , pr.event. t the 

~cam 1housing ,moving ,under 1the ; influence 1of ;~oad .shocks, 1while at 

,_the ·: same ~time · .. they--:.aa•n, i,--be-.and -'.· shoul,d .1be·· ·,. l,,e-ft·; free :·enough I to r be 

:capable ;of :being 1moved :by ;hand i fn ·the ;d~rection ~of ·the :slots. 

:The ~ pins : are ; secu red -1 by. . locknuts :wh, i,ch-.are ·center: 1punahed 1 as : an 

1additional ;prrecaution. 

_,The 1teading 1shoe,' 1(i."e ." t~ie- i'one :towarr-ds :the 1rear 1of ~the 

:maehin~) 1has 1a i ~~rvo 1action :which : ren~e•s ~it ·mo~e ~effe6tive } than 

: the 1trailing 1shoe. 1 This ·Servo :action :causes !the 1lining 1on 1the 

• 1 leading ;shoe 1to ·: wear 1more qu r.ckly -than -; that wn :th,e 1trai -l ing ·shoe 

iand 1at i t.he 1 ~ame I t. i·me , tends i to · lift the. 4·ead i n·g ·;"shoe 1!-)ff :the ·, cam 1and 

,press 1the 1trai1 rng ;sh-oe ·iharder ,on 1 to· ·the 1cam. ·With ·. a ·:·· fixed ~cam 

;housing i the.i ~esult 1is i that i the 1majo~ity :of ·the 1cam :pffessure 1is 

:applied i to :the 1less 1eff~cient -trailing 1shoe. ~sy , leav~ng ~the ~housing 

·, free ·1 to 1 float1 the 1ca·m ~can : fo 1:low-· up : the i leading 1 shoe 1 thus ·rma i nta r. n i ng 

;equal 1pressure 1between :i:he ·: cam ;and i the i lWO :shoes :and 1so ·;mak·rrig d u.l 1 

, use iof :the ,mo~e ~eff~ci~nt 1leading 1shoe. ~owing 1to .the 1Servo 1action 

·the ,wear :on 1the 1leading 2shoe 1with :~ · floating 1cam 1housing 1is ~greater 

~than ,that 1of ~the i trail~ng i shoe iand 1in time ·the ~limit :of ~float ~of 

: the 1· cam 1hous i ng ·1 w i l 1 ·1 be · reached, ·1 after ·: wh rch -the : brake ·: will ·· cont r nue 

1 to ~fonction -1 as ·; a ·; fixed ~cam ·: brake · with ·· some : los~ 10f ·i effic i ency. ·· Th i .s 
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)Can :be trestored .by .re~oving 1the ishoes 1and :fitting 1them 1in : the 1opposite 

i po~ it ions. '1 Floating 7 cam i brakes : arre ; se 1: f~cente~ i ng 1and I therre 1 is mo 

1need 1to 1take :any 1special 1precautions ;to :see :that ithe itWO ilinings iare 
;of .equ_al ithickness, iOr 1that 1the 1b·r~ke ;shoe iassembly ' is :centered '. in 
: the :drrnm. 

-
:qL t: f. ~-~REF f.TT(,NG·\BRAKE "r C0VKR ·mliATES 

~Alter ?assembling 1the 1brake :shoe ipivot ,pins 1and 1operrating1cams 

: into ·the~cover iplates : repack 1the ,hub 1bea~ings 1with ~grease. ·The 

1use 1of ~H~M~~- ~gre~ses 1whieh ;h~ve 1a ~soda '. ~~~p i b~s~ 1is 1not : recommended 

:as : these 1tend 1to tbe .slightly :c~rros~ve ~ 

• .. Before ~fitting ,1 the 1spacer:s :~rd ;fe'i:t .washer:s :·made :sure :that i the 

1 ins tde 1of i the i br:ake ~d r.ams 1are ·1qu·i t~ , cl.e·a_fr : and i free 1 from .o i 1 ; or : grease, 

:etc~, .and 1replace ; the 1br.ake·~·cover :plate ia_ssembl ies. ~seaurrely ·· tighten 
. . ' . . ~ 

~the 1cover ;plate 1nuts • 

. i'IL.1,,2·.'. \WHEEt..~R U1 

~The 1 rim ~ is ·Type ;·WM2..;f 9 ·: in. ,, plunged 1and ·i p,ier.ced :wHh ; forty ;holes 

': for ', spoke rn i pp l es. , The ts poke {holes !·arre ; symmet-ri,oa,1 ,. , i .- e • . : the ;: rim 

~can :be :assembled i tO :-the 1hub iei.ther iWay 1riound .. 1Rim ··. di-ameter :after 

i building i i s 19 ~062 : in ~; , ,to 1. erances 10.n :the ·:.c i rcumferrence :of : the ~ r.im 

. shou 1 derrs ;wher,e i the 1 ti rre ; fits : being ·; 59 ; 930/ 59: 870 : in. · i T_he 1s tandarrd 

,steel ~measurring i tape 1for ~ehecking irdms :~ is ·· 5/ is : in. ': wide ... ~oi i · in. 

,thick 1and iits ; length 1 is ·· s9 : 96ij/59 : 90!1-dn. 

Hl~ l-3 ~. :· SPOKES 

'The 1spokes ~a~e-. of :the ;s i ngl:e 1 bu.tted : type ·18-iO :: gauge ·1 wi th :goo 
. . 

1 counte rrsunk 1 ~ea~s, ·i ~n g 1 e ·i of. 'f bend ·: 95Q- fooo, : 1 en.g.thn &~~f}-&:~,rin ~;.,. ·.t~.r:e.ad 

~diameter ~. tlJ.ij i in .;: , ~q.o dhrr~ad,s,,tpe.r .. ri nah. 

i Ii.:. f: 14-~; '. WHB:Ell;~· su ·1 liD-l,NG'~A-ND 'iTRlllNG· .. 

·The 1spokes 1~re : l~ced 3 ~one 1over i tw6" :and 1the 1wheel ! rrim :must 1be 

!built :cent~al 1in :~e\~tion :to :the ~nuts 1which i secure ! the 1brake :cover 

i plates. ~The diim : sho'u ldt be i tr.ued ';as ·: accu r_a-tel y ·. a·s ! pos_s i b le, 1 the 

1max i mum \perm i·s•,s-i,.ble q~un·-,ou•t ~-bo·th :·, s-i,(J'ew~ys, 1and'·- 1
- r:a:d i,~ l ~ y · being : pl us 

ior ·~ minus t/,32 'Jin. , · : · 

H:.. ~:. 15 ~: i; t l RE · 

~Standa rrd i t ires ·;arre ~Dunlop ~3,; 50- t9 ·j in. 1Un i ve rrsal i tread. , The 

i ,recommended :P re_ssurre dor ·i fr.ont i t ire ~ is · i 6 ·; lb. , per : squarie ·1 inch 1 for 

iwheel i loads ~not ;exceeding i 280 i lb •. , .or t.8 ·. 1. b. ,per .squarre 'i inch :for 

;wheel r loads iup ,to ~320 d:b. 
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~t~,a~ ~lUBRleATfeN 

·Two ·. gr.easing 1 points , are -,o r.ov i de·d : both .of ; which lead , grease to the 
·center :of :th·e 1hub ibarreL ·Unliess ·the ibarrrel : is ·; packed ·full :with 
;grease ;on :assembly ~(which : is ·.aot :to :lead ·to ·trrouble ·through :grease 
·finding , ~ts :way 1p~st 1 the ifelt -~eals .on ·to the ibrake , lining~) ·these 
·greasing :ooints ~a~e :of ·little ·value ,and ~the ·best :way ~to ·grease ·the 

' :bearings 1is :by 1packing ·them ·wi~h ·grease ;after :dismantling 1the ~hub 
~as :described :above. 

,Note '. that , the ;brake ·cams ·are ·drilled · for ·grease ipassages tbut ·the 
:ends :of ~these ia~e :stopped •up !~ith ·counte~sunk 1sc~ews ~instead 1of lbeing 
:fitted :with :gr.ease ·nipples. •This : is \done,to :prevent iexcessrve \greasrng 
1 by 1over ienthus iastic 1owners. , If : the \cams · .. are ·-smeared ·: with : grease : on 
,assembly :they :shou1d require·no :fur~her ~attention :but , in :case ;of 

. . . 
:necessity : it : is '. possible ·to :remove ·the :screws :fi~ ~grease :niooles · in 
·their i9liace :and ;grease :the 1cams :by ·this~means. 
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·-:~ORK~HOP ·: I_NSTIUJtTI OHS ~ FOR ~SERV re I NG : " I ND I AN : 500 ··wooDSMAN ·: ~100E[" 

:The ,wo~k~hop ; instructions i for 1ae~vicing ; the 1fr.ont 1wheel 1with •dual 

· ·6 1 in. -1 f l'iont i brake 1 for i the ' Tra i I blazer 1700 ;and ; 500 ·~ Tomahawk ,a90 ly 

, equal _ly , to 1 the ! s im i ~ar ~whee·l , used ion i the 1 500 ·Woodsman ·· Model 1w i th the 

:fo11owing !~Xceptions: 
. .. . . . i. - 1.Th~_.·ur. ltn i: is !WMl.;.2J ~in.:, , internal iWidth · t ~60 ~ in. 

·. ·t . . -'.. t 2·. iThEf,·spoke· ~ l~n-gth •i i s·,.1 1• 9/1 s· i i n. 

-~ 3. 1 The 1 l O ad l t Q ' be ; Car. r.i ed ~ by '. the 1
, 3 ~ 00..; 21 ! i n \ t i r. e ~ i s . as 

~follows: 

.. . ! Ti re ~ Se.ct ron 
· -~ I nehes·· · ·. . 

:·, : lnflation rPr.essurres :- -, lb. :per \ sq. ~in. 

• t 6 La \8 ! 20 I 2 4-

~ ~o ad i per i t i rr e i - : lb a 

· 160 · t . .80· 200 
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·WORKSHOP · INSTRUCTfONS iFOR £SERVfCfNG ' "INDIAH" 1MACHINES 
1500 • TOMM1AWK, ·: 500 'i WOO~SMAN·; & ·: 250 : FI RE ·: ARROW 

:SEC:.T ION 1M. RE.~R 1·WHEEL ·: {RoN.::.DETACHABLE) 

~N1;1; :DESGRJPTJOJq: 

1These ; instr:uctions 1 cover 1the ise~vicing :of :three ·drfferent rear 

.wheels, :al 1 ·:of : the :· ~non-detachabl'e" ,type : incorporating .a rubber cushion 

idrive ,and ian 1 internal ·expanding .br;-ake. 

·The 1wheel : for ~the ·25o •Fire ·Arrow ·has •a -light 1type 1 hub 1with 6" 

:brake, 2! d n,. .chain l.jne ,and ~a two"!pjece .sprndle iwith .detachable 

. spacers,, : r-emova 1 iof iwh ich 1enab l es I the 1 inner 1 tube i to : be _changed ;With 

.the :wheel 1 in :positi.on ·. in the 1mach ine. 

~The ~500 1Tomahawk 1is .fitted ,with a .similar 1hub 1with .a solid rear 

·sorndle ·.and ia ~3 , in . ·· chai,n , 1. ine. 

~The ~ 500 !Woodsman ·· Scrambles ·: Mode 1 ·i has i a ·1 heavier l hub ,with · 7 . i nr 

; diameter ·: brake , ;; 3 1 in. ·•1 cha in ·: 1 i ne 1and ·, heavier ·= type ~ ba l 1 . bea r:-i ngs. 

·· This 1also ·: ha~ i a ·: sol id ,spindle. 

': M.~~ 2 •.. ~ REMOVAL \OF ;·_ U~NER} Ill.BE .~JN..l.J.H \WHE.E.L~J:N:~:P fl~ IT UU~\! N t. FRAME ., ( 2.50 : .. FIRE .: ARROW} 

·Place ·the ·i mach ine ion ,the ·center 1stand . · Remove the ·: d~b~nab_l~ port.ran 

.of · the ·: rear ·: Fender :and :deflate =the ~tire. ··Remove -the ·mig·ht -. hand ·1 s.i9~ ·• of 

·; the i t i r,e . fr.om ~ the · r:im , ·using I t ire · levers ·'. in · the 1ord i n~rY: way. · UnsGr,ew 

'· the · center : bolt, .and .withdraw-: the s : completely.· ·· Soring · the ·, fork .~nds 

,slightly .apart 1so \as :to · release \ the 1sl ip ·collar, from ~he :pi~ 

on the ·spacer ;and islide ·the ·slip ·collar ·out ,of ·the ·fork ·end. Discohnect 

. :the :speedometer rddving cable : from ·the :speedometer ;geairbox, : remove 

.the 1inner i tube 1friom .the 1tire .and 1withd~aw : it · th~ough ,the , gao 1left 

lbetween : the ; inside 1of :the i ~ork ·end 1and .the :s~eedome~er 1gearbox. 

: M ~ 3 ~- '. R E~O VAL ·: & i RER.llA.aEME NJ.·: OF ': .G.O,MRILET.E 1 W.H.E.EL. 

i Place :machine ion ;the :center !stand 3 1Remove 1the ;seat ,and 1the 

:detachable ,por:tion .of .the :rear : fender . Disconnect i the i r.ear ;drrving 

i chain ,at !the 1s~ring : link 1and i remove 1 the 1 chain ,fro~ the ~ear :wheel 

:spriocket , : leaving ; it : in :posit ion ,on .the 1gear-box ·. countershaft 

.sprocket ~ ·Unscrew , fhe ' rear ,brake ,rod adjusting ,nut .completely 

:and 1depress ?the 1brake :pedal , so as •to \disengage -the ·rod : from · the 

.trunnion ,and 1the ,brake .oo~.r.ating . lever . .. Unserew i the ~brake ·cover ·pJ.ate 

;anchor rnut 1and 1remove .this : togehter .with \ the 1washer i behind : it . ·Disconnect 

-the rspeedometer 1driving 1cable, : loosen the axle -nuts (one axle 1 nut ,and 

, the ·: cent.er l bolt :: j. n ·: the 1 case :of ; the 250 · Fi-re Arrow) ·-. and · mark \ the " cha j n 

. ,adjuster ,cams i to :ens-ur,e irreplacing ·:in the 1 same ··. pos··Hion .. '· Sl ide · the 

:whe~l ;OUt iof 1the ·1 9r.ake :shoe ;pivoLpin from .the. slo.t · in · the !_for.k :end , 

(M-1) 
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·When:.replacrng ·: the1wheel- :make·.su-rre. ·that · the i dOg ; gears ;on : the 

-r soeedometer -: d-rive ~gearbox :are ·en-gageci':wi·ttrt-h€ ·: slots : i.n the :end 

.: of : the : hub. r barrel. · ~Make . su rre 1a l so ~ that , tiie . ~ peedometer : d r. i ve 

: gearbox ·r is : ~rrect 1 y . past ti oned ·so ; that ther:e : rs · no i sudden ·r bend ·; in 

· the ·0 driving ~cable . ' Make :surre 1that ·: th~ , cl.os,.ed end ;of ·the ·; sprdng 11' ink 

:points ·; in : the :direct ion ·: of · trave 1 .of : the ~ch'a in~ 11Rep lace · the · chain 

· adj u~ter ~c~ms ' in · their ': Orig i· ~al · po~ it ion~ :or< if · necessary, · turn 

·each =of·them ! the ~same ~namber ·of , notches ~to · tension : the 1chain \and 

•; mat nta in ·· correct· wheel :alignment. :Do · not ·; for.get to · refr t · the ': brake 

· rod .and .adjust 1 the l brake :so , that 1the :wheel ·turns 1freely .while .the 

·! br.ake · is .off, · wh i 1 e · a_t ~the . ~ame , trme ~only .a sma 11 · trave 1 .of -the ;\brake 

:pedal ~is ·netessary : to !oat •the ,brake ·on. 

1
: ~_;;.~~ ·:; REIQiOVAt._·"oF •:; BRAKE tSR?ES ffOR.·:RfRl:.ACEMENT.7·, ·, Fi f TTI NG_-;_.NEW\ [.IN Hrns; '1 ET~. 

: Remove : the : comp 1 ete ·: whee 1 . as ·desc~ i bed ·, in · Sect ion '! M; 3 •. , then 

:permitting ·the :complete i brake ~cover :~late .with .o~e~~ting ~i,m, ~ojvot 

; pin, ·shoes ~and ·1 ~eturr~ :sp.rings ,to ·be lifted .off the .: hub iax~~ , 

· In the ·: case .;of . the ~ 7 , in. ; brake · fn tted. _to :.th.e:·.500cc. '.W.oo.d sman 
. ·. .\. '. . ' \ 

' Mode 1 -the : brake , shoes H~an : then be removed, aft~r; defa'.ch i:•ng 1 the 

·return sr:,rlngs . 

. In the · case :cf the 6 1in. •brake fitted to · the ·· soo-cc Tomahawk ·. and 

· 250cc ·Fi re :Arrow -; ~ode ls, : unscr.ew ·. the : o i vat · o r·n · locknut •and ! the 

operatrng :lever :nut, ;af~er :whi ch the assembly •. of ·· t.he 1 brake shoes, 

i r:-etur:n ·~prings ,. i~tvot ;pin :and ;O~eratrng ·· cam · can be · removed ·: from 

the cover .plate :by unscrewi.ng :the .pivot pin .and ·a~~-lyi_n.g · l.igh.t 

blows ,rii th ·. a hammer .and drift ,on the end ;of the ,ape rat t ng ·!·cam~ 

, The retu rm . springs ·; can : the~ l be unhooked.: ~r.om . the ; sp ri n·g __ dJ?sts · in 
, the ,brake :shoes, : thus ial:lowing 1'the ;whole :assembly ·to : fal ~ ·apart . 

~M~-i 5 ~- ~ REPtAe I NG 1- BRAKE -~ li Ui 1-N<lS· 

,/ Brake : l: in_ing_s ;are ··f suppl.ied ,·etther : in ;pairs ·ready •drilled ·complete 

~with · rr vets , iO_r : ready i,fr tted r to . serv rce · r.ep lacement : br:-ake ; shoes . •When 

, d vet i ng. · l r n i ngs · to l shoes : secu rre 1 the d-w.o. ·center : rr vets : first : so :as · to 

en ab 1: e · that : the : l i ri i n g d1 i e s · fl at a g a ; n st : the • shoe • 1
_ St and arr d i l i n t n gs 

1are ·drill~d ijo :receive :flat ·headed :r~vets • 

... M~ ~6e ~ REl'iOVAl: OF -~ HUB 1 AX.t.E:. \&-;~~-BMR..JJ.GS,. ,1, .: ~ ·.~, .. 

. ·To •remove : the 1hub ,axle :and 1beardngs, ihavin;~ ial:r-eacfy :r.emoyed :the 

i btake ·cover i P·l~te :assembly .and ;speedometer ;drive 1gearbox, ; 1: i ft rout 

1the 1fe l i:washers •and , soaae~s •then 1h~t .one .end iof ;the ,axl~ 1with :a 

· copper i hammer ·. or ~ma 11 et ~ thus d r, hdn9 ·1 it .out ,of · the Thub ·1 br ~ ng i."n~ 
.one ~beari~g ·wit~ · it ·and 1leaving , t~e .other 1in .position ~tn the 1hob. 
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·Drive -the 1 bearing .off the .axle and !insert the ·latter on ~~ more : in 
the ,hub :at the end !from iwhich it ·1r;as removed. ·0 Now -dt~ ive the .axle 
through , the . hub ; in the onpos i te : direction, ·:when . it · w i 11 bring out 
the remaining bearing. 

~M:7;;H0B~BEAR1NGS 

These_:a.re 1 deen groove .single row journal ·ball ·bearings. ·The 
1 ighter bearings used 1 in the ·2SO ·Fire ~Arrow .and 500- ·Tomahawk ,hubs 

.are ·5/8 in. : i/d .by 1.9/16 in. o/d hy 7/16 in. wide m 
·The :heavier bearings used in the 500 ·~!oodsman .are ·5/8 in. 

i / d by I.. I 3 / I 6 .i n • . o / d by ' 5 / 8 i n • ~, i de • 

1 M!81\FITTfNG 1tfMlTS··FOR~BEARJNGS 

,The .fit of ,the ;bearings in the .hub Larre1 .- is important. ·The 
1 bearings :are .locked .on ·the ·axle ·between !shoulders :and ithe :spacers, 
=Wh rch · in -turn ·are ·held ·un ;by ·the ·cover ·plate ·nuts. · tn ·order :to 
·nrevent eno ~lay .ore-loading of ·the bearings · it is essential 
·that :there : is ·· a :small ·clearance between the . inner eage .of the 
cuter race :of ·the ·tearrng and ithe ·back of ·the · recess : in either 
end -o_f · the :hub : barrel. · To prevent -any · poss i bi 1 i ty of .s i den 1 ay 
movement 'of ·the ·hub :barrel on the ·bearings : it · is therefore · 
n_ecessary ·for ·the :bearings ·to :be a tight '. fit · in · the ·barre1 ·but 

·this ·fit ·must ·not · be :so ·tight .as ·to ·close ·down ·the ·outer · race 
·of ·the :bearing ·and \thus ·overload ·the ·balls. ·The ·following ·cre 
·the ·manufacturing itolerances ~wht6h ·control ~th~ ·fit ·of · the :bearings . 
·The fiQures for the .bearings ' them·selves· ~re for ·SKF bearings. 

· Be~ r i n g o J d 

' Housing ibore 
~ Be a r i n g · bo r. e 

·Shaft diameter 

. . ' 

: .. 2 50 =Fi' re ·.- Ar. r-.ow ,& \50.O.":..Tomah aw.k . · .. 500. , Woo.dsman .. 

t ~ 5622/ I • 5617 · in .• 
l. 5620/ I. 5615 · i_n .• 
'· •· 6252/ · .. 624-7 ' in. 
I ~6252/' ■ 624-8 • tn. 

I~ 8 f 22/ l ~ 8 I I 7 · in. 
1; 811s/r ; a1 ro · in . 
•. 6252/ •; 11 624-7 ~ i nJ 
~ 6252/ 11 6248 \ in . 

·: M~-9 ~ : REF f TT f NG 'f BA.h.L :· BE.~R lrrns 
·To reHt -the :bearings ' in the :hub two· hollo~, drifts are ··re~uired, 

. . 
2.s ·shown in ·Tool ' S:eGtion. ·One bearing is f irst .fitted to ·one ·end ·of 
the .axle by ·means .of the ,hollow ·drift; the axle ~and ·bearing :are -then 
entered into ·one ·end ·of the hub ·b~rrel which · is then ~suonorted on one 

·of the :hollow dr~fts and ·the .other bearing · is then threaded over the 
uooer ,end iof ithe axle ·and -driven -home .by :means ~of ·the \second ~hollow 

·drift either =under :a ,oress ;Or by means \of .a · hammer ·which ·will · thus 
·drive -both :bearings ~into ·oosition ·simultaneously~ 

· In order ·to ~make ·~uite ;su~e that ·there is ·clearance :between -the 
· inner faces .of the outer bearings and .the bottom of the recesses fit 
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·the :spaaers 1against ,the 1inner iraces :Of ithe 1bearin~s :and ·either :fit 
1 the ! assernb l y ~of : br.ake 1 cover Ip l; ate , : speedometer \ gear:box, : etc.;, ;Or 
~make !up !this :distance :with · tubular ~spacer.s. ~Fit -and ,tighten the :axle 
,nuts . ·Tightening 1the 1nuts ;should inot :have 1any 1effect 1on :the ease iwith 
:which !the 1axle ·can 1be ~turned . ·If -tightening the :nuts ~makes :the ,ax}e 
iharid :to ·turrn :this ~may :be :taken :aS ;Pr~of ·that ,the 1 bear.ings ·are '. bottoming 
i in · the :recesses : jn :the ihub ibarrel ·before · they :are :so} id ·aga;nst 1 the 
~shoulders :on !the iaxle . ~1n ,this '. case ithe ;bearing :should ~be :removed :and 

.. i__. ' 

·; a : thin 1 packing \ shim : fitted : betv,een ·. the . i ~-~~.r race · and the : shou 1 de r 1 on 
,the iaxle . 

~ M~ to~.·; RE~l0VAL 'lOF '! BRAKE H}PERlTJ.NG ~CA1L' AND O:' BRAKE ::.SHOE ~ Pf VOT :-p I: N 
1 

·. ·, • 1 1 .J."t• . · ', I t • 

1The •method .of :doing , this has •already :been :descr~bed -in ·Section ~
'. dealing :with ~the ' 6 ·: in. ~ br.ake. ·The :~ethod ~is · precrse ly the ·: same , fqr the 
:7 : in . :brake ~except !that 1owing :to ;the ~different :type ~of ~return :sprtngs 
: used ·: it ~ is, \ in \ this •. case , : possible ~ to ·; remove '. the ·. shoes 1 from -the q, f vot 
1pin :and ~operating ·cam ~before ~the ~latter ~are · removed · from •the ·cover ·plate9 

~M~tt~\eUSH \BRfVE 

~ The · sp ,rocket/ brake id rum ·i is ·free , to ·. r.otate ~on · the : hub '. barrel . ~Three 
1 radial ·vanes 1~re 1 formed ~on :the ~back :of :the :br.ake ·drum :and rthree ?simf:lar 
-vanes ;are ~ formed ;On ~ the ~cush id rive 'i she l L ·Six · rubber · blocks ·.are · fitted 
·between ·the ·vanes 1on ' the ;brake ~d~um 1and ,those ;on :the ·cush ·drive :shell, 
, thus !permitting 1only ~a ~small 1amount 1of ~angutar ~movement .of :the \spwocket/ 
1brake 7~~um jrelative ,to 1the 1hub 1barrel ~and 1transmttting ·both ·~rivi~g ·and 
·braking · torques ,and 1srnoothing~out 1har.shness :and , irregularity · in ·the ~former. 

·· If · the · cu sh ·; drive ~ r,u bberr-s become · wor.r:i ,.-: .. ,so. ·Jhat i the ·: amount ,of ·; free 
·movement ·: measured :at ·· the ~ti re ·exceeds '½·. in. · to · I · in .. , · the , rubbers · should 
i be \ replaced :t ' To :obtain ·1 access :: to ·: them ·. remove :the '" complete iWhee l ias 
:described, 1remove ithe ibrake ~cover :plate ~complete :with ~the ~brake ~shoe 
,assembly, ,unscrew 1the 1thnee ,nuts ~at \the 1back :of ·the cush tdrive ·shill ~-
, if •. necess·ariy i holding \the ·i studs ·1 by ·1 mean s iof · the i flats . on the ,-heads 
•inside . the i brake ,drum. ' Drd ve \out , the . th r:-ee ·1 studs ·, into · the ·~ brake · drum . . . 
after '; wh i ch '. the ~ so rocket} b r.ake , drum · can. .:;.Ile .. s-eoa.f'a.ted : from · the c.u sh 
. drive · she 11 ,and • the ·, six · eush ·. drive·"; ru bbe-~s ·•,can· 'j,_ be l i fted · 01:Jt . 

·When ·reassembl -ing (the -cush ~drive \the ~entry of \the ·vanes ·between 
. . 

: the , ru bber.s :w i J.1 , be , fac i 1 i tated •if the , latter -are ·fitted into · the 
ddving :Shell ·. first -and then ,tilted . -The -rubbers .should :be .1 ibera~ly 
painted iwith isoapsuds ,to ~facilitate ,entry 1of .the ~vanes-

·When . rreassemb l i ng ·, the q;;ush id rii ve, rnoa t , the · inside ·of rthe : bore : of 
:the .sprocket/brake 1 drum 1liberally ·with ~grease iwhere ~t fits :over ,the 1hub 
ibarrel .and •i also 1 __ put igr.ease iOn -the , inner ;face .of ·the : lockdng . ·The 
,three !nuts :should ibe itightened ,down isolid ,as there is a shoulder ion 

{M.;:.q.) 
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the .stud iWhich ~pr:events :tightening ,of :the ,nuts 1fr.om : locking 

,the \operation .o~ :the :cushion {drive~ 

~M.:.f2,,:. ''.REASSENBllY,·~-OF':'. BRA.KE :SHOES,'. :P fV0T ·.'P f,N.''.,& ~OPERAT £NG ~'eA-M :, I.NTO ·:eov.ER ?Pl!.~TE .. ,- · . 

:No -. d·ifficuity ;should-;be :e~~er_ieMced : in :carrying iOUt , these 

;operations. -~ Make 1su~~ :that 1the--i~i~ot :pin : is really i tight 1 in ·the ~cover 

:pla~e 1and 1put 1a ismear 1of 1g~ea~e ~i~ :the :grooves iof i the ;pivot ;pin :and 

,.on : the ;operatin_gi.face· ;of" the<cam; ·:~lsb ~ri ·': the ~cyl indriicaf'i beatring 

,surrface :of ·the ,operatin·g~c~m i/f·- thr's ~-ha.S·; bee~ :removed. , ff,t ·the 
• ~ • • ~ \, • j •., j: ; \ ~ I • 

.operating 1 lever Iand ,tr;unn•ion ·, o_n : it_s iSpl in·es : in a ,position : to :suit 
• • • ~ • '1,. I :. ' • 

·the ·~xtent,Qf !wear 1on ·the ~linings i and 1secuffe1with :the 1nut. 1The 

; r.ange ;of ~adjustment 1can ?- be :extended : by -:mo'7ing ·1 the i lever i (?n ; to :a 

·different isp line. · · 

1M:f3~~6ENTER~NG1CAM-~ROUS~NG 

·, Note that : the : bo l.b bo l es : i n : the ~ cam ·; ho us i n g ~ a r. e : s ~ o-t te d , ) th u s 

ienabl ing .1 the .1 brake :shoe ;assembly ·: to.i be :center:ed ~ in : the ,dram. :, It :·is 

··not ~intended 1th~t !on i rear .~rakes ~the ! cam 1housing 1should ibi :left , ftee 

:to ! rlo~t i b~t ;~h~ 1shoes 1should :~; 1 ~ente~ed ! by .: leaviryg 1the 1sc~ews ~just 

: shor;-t 1 of ; dead ; ti gh-t. ~The : brake -, cover ·, o l'ate : ass·embly : with ~the -~ shoes 

1should 1then i be ~fitted !over 1the :axle ! into ?the 1b~ake 1drum 1and 1the 1brake 

; applied> as '. han-d !as 1poss i b 1 e · by ~ means 'rnf , the·.1op·e-rat i ng ~lever:. ·Th is 

·; wi JT-center : the :shoes : in ;the :drum. "The :screws ;should •then 1 be 

tightened i de~d ~- tight : and ·: secu rre-d :_w i_th : the ll ocknuts ft ~ If · the ~ shoes 'i are 

,not :cor~ectly ~centered !the ibrake :wil1 be _e~ther : ineffective :or · too 

:fierce, :depending :on :whether !the .trailing )or · leading 1shoe 1first ·makes 

·contact ·· with : ~he ·1 drrnm. ·With -the ·; correctly : centered :brake :as·semb,ly 

:and :the ,screws :securring 1the 1cam 1housing 1correctly : tighten~d ~w~~r . 

:on ·both : linings 1should 1be :apprroximately 1 equal. 

~ M~ l~~ 1 F:I NAl ';,Rr!~~SEMB~:X:''.:,O . .F.·:.Hll~ :.~BE§QRE ::i.REP..tAGJ.ifiG:,WlRfi.E.L: ,.,.,. 

·: Before : replaci.ng !the ·!·fel t :washer:s :wM-~h : form ··the ·1 grease isea.h·(· , 

: pack : both · bearr i ngs :wHh.: grease • 

. iMake -sure •that ·the : inside Jof ' the i b~ake ~drum ! ~s -quite : free · fro~ 
. ' 

:oil ;or ·grease, :etc: :Replace ·the 1felt :wasber:s, i spacer.s, :and 1brake 

·cover ;pl.ate :assembly, ·r speedome_ter ;drrve-;-gear.b~, :space-rs,, ~c~ain 

~adjuster ·cams, ;the \ loose.:s.ec.t.i.~n .; a.f :the. :.axle '(_and 1 th.e .. 1ax.le :nut. 'The 

1whee1 : is : then ~ready 1for · reassembly ~irito ~the 1ma~hine. 
• t• • ~ ' • • • .~ • ~ 

• M~ I 5.~ ·WHEEL ·· R'tMS . .. 

·The · 2 50 cc ·i I n d i an ·· F i re : A r row · ri m ~ i s ·Type ·, WM2- t 9 ·) n ; , · i n tern a 1 

·width i ~-sac ·. in. ·The·; r. im for the ·· 500cc ·T~mahawk .i is ·WM2-i 9 ! in~, 
internal ,width. · i : 580 ~in. "rhe : rim ·. for . the :: 500cc "Woodsman 1 ; s 

· WM3- t 9 1 i n ~ ;,. :· r ht er n a l · w i d th • 2 •· i 5 6 i n • 

· (M~5) 
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A11 ri~s are oierced iwith ~forty .ho1es .for .spoke ,nipples. •Note 
, that · these -rims -are not . symmetrr cal, · i .:e. 1 the :angle ;of : the ; spokes iOn 
; the · two : sides 1of · the ;whee 1 · is ·not · the ; same. 

·The 1rim :diameter ·after building , is ·the :same in ·each ·case, : i;e~ 
· t9~·062 · in.1

, ·the :tolerances ·on ·the ·circumference iof :the :rim ·shoulder.s 
·where !irhe ·trre ·frts ·being · 59~·930/59~870 · in. ·The \Standar.-d 1stee1 
· meas u r i n g -. tao e for check i n g . r .i ms · i s -. 5 / I 6 · i n • ': w i de , · ~~ 0 I I ·. i n . ·: th i ck 
·and •its : length · is ~59!96ij/59:904 in • 

. ,M. 16. · SPOKE~ 

The ·snokes •on !he ' Fire Arrow and ·Woodsman ;are :~f -the tsingle 
butted type 8-10 :gauge 1with ·990 6ountersunk :heads, •angle ,of 1bend 

·950-100°, 1ength '7! . in . . brake_. side, ·· a½ in • . snake ;flange iside, 1thread 
·diameter -~ 14-4- ·- in.-, '. 4-0 ,thr.eads _, per ! lnch. 'The 'Tomahawk .uses :spokes 
1/8" -longer i.e. ·7 ·1/8" and ·a ·5/8'!. 

Wl.17.~ ·WHEEL': BU lt.lHNG :& ·n1ul1.NG. . . · 

:The 1 spoke_s ·, a.re ~taced :one 1over -three_. ;and •the !Whee1 imu_st_: be 
.bu~Jt ·centra1 . in relation ·to ·the :outer ,faces :of -the •spacers .which 
fit between -:the ;for.k ends. ·The irim shou}d 1be trued ras laccurrately 

:as -r.ossib1e, the :maximum ·perrnissible · run~out :both :sideway.s ·and 
rad i a 11 y being · P 1 us ; or ; minus : t / 32 : in. · 

•'M. t 8~ ' TI RE' PRE~SURES 

:The !load ,which 1the 1tire ;wil1 carry ·at ,different ;inflation 
pressures : is shown ,below: , 

Tire ·Section ' lnflation ·Pr.essures :- :lb. per ,.sq. 1 in. 
· Inches 16 · 18 ' 20 . 24- ~: 28 32 

' Load .per tire :- lb. 
3.00 i - ' 240 '300 ·· 350 

·3., 25 · 200 24-0 280 i350 I lWO l 4-4-0 
·3u1 50 280 ·320 1 350 ' 400 :4-50 :500 

4- "00 360 ; 4-00 ·4-30 ·soo ! - ·-,, 

~M~l9; \tUBR1CATfON 

·A1greasing ·o6int , is 1nrovided in -the center .of ithe ihub 1barrel. 
·Unless •: the :barre1 . is packed ,ful 1 ,with ' grease ion ·assembly · (which ·. is ·apt 
to lead to trouble ·through -grease ·finding · its ·way ·9ast ·the -felt ·seals 
on · to the .brake 1 tnings) ·.this :; greasing ;ooint · is ,of · l ittle 'Va!ue ·, and 

:the .best ·way · to ·grease .the ,bearings · is · by packing them ,with · grease 
after :dismantling 1 the :hub 1as idescribed :above~ 

·Note ·that ~the ibrake ·cam · is ·drtl1ed · for ·a · grease ;oassage ~but , the 
-end :of this is stooned -up -with a · countersunk !screw ~instead ,of ~be.ing 

(M-6) 
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fitted .with .a ~grease nipplea ·This 1is ,done to orevent :excessive 
igreasing 1by ,over ;enthusiastic iown~~s. 1 Jf .the ~cam : is :smeared 
!With ,greas~ !~n :assembly , it should :require ino ~further ·attention :but 
! in ·case rof 1 necessity · tt · is possible ;to ·remove ;the :screw ;fit :a 
·g~ease 1nipple 1in · iti .p(ace ·and 1 grease ;the :cam :by :this ~means. 
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ILLUSTRATION · INDEX 
. -~LL ·:· MODE LS 

ILLUSTRATION . f10"DELS PRETA IN IMG TO 
:NUMBER tESCRIPT-fON · . , ARROW . ·· wooo • . ~ TOM • 

.. .- "TRAIL 

Control .o:iagram ·X 
· 2 Contro 1 · [; i agra.m -x 
· 3 C'ontro 1 · t' i a.gram ,x 

ij ·Wi ·ring ,() i a gram ,x 
5 Wiring ·Oi{lgram . ·X 

·6 Wiring I) i a·gram ·x 
7 · YI i r i n g · I) i a gr am X 

8 Oil in~~rDJa.gram . ·X 

9 ,o i 1 i ng 0 i ag/~.m ., y .. ..,. 

10 -Oil in~ -niagram ;x ·X 

11 Fire ·Arrow Engine ·· X 

12 · ·Fire ~Ar~ow ·Engi~e ·X 
13 ·Fi .re ·Arrow~Gearbo~ - , V 

A 
I • • • • • • • 

-
1·q Woodsman E·n.g·i•n.e ~x 
1·5 :- Tr.ail b 1 aze ·r · Eng i· ne ·· X 
-
16 ·Georbox ·X ·X ·X 
17 tlutch ·x ·X X 
-
18 Gearbox X 

19 Ge2,rbor. -X ·x ·X 
·20· Gearbox outer ·cover removed -x :X X 

·21 Primary Chain -Adj. - ;{ 

22 · Pr i mar:Y C_ha in ·Adj. X 

23 ,Locking -9f ~o i 1 -Pump ·Worm ·X- ·X ·X 
2ij ·Rocker ·Adjustment ·X ·· X ··X ·X 

25 Removal .of ·Valves ·· X X X X 

26 Removal , o·f ; Val ve ·, So r i n g .. X .. X iX ·X 

27 Removal ·of Piston :Pin ·X ){ ·X X 

28 Breakin1 ·Crankcases ·X ·X - . 

29 ··oi 1 Pump ·X X X X 

30 ·M3gneto " :,1., 

31 Push ~od ·A cijustment .v V 
J't ,. 

·32 ·Timing ·Marks . Y. V r • 

33 Ti rrd n:; · M_arks_ . X . Y. 

34- ·Exploded View Front · Fork ·X ·X X 

35 ·Ex9loded 1View ·Front ·Fork ·X 
·36 Fork · Crown· · C.1 am~ &·Stem ·Bolt ·" ·X X X , .. 

37 ·Rear ·Frame ·Section ·X 
·38 Rear ·Brake~Adjustment ·X .y ·X. ·X :, 

39 Cushion ·Dr.ive ;Assya -~ " :X V 
A r,. 
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· I llUSTRAT I ON :: MODELS ·: PR ETA IN I f'!G TO 
~NUMBER ·· oESCR lPTION ~ARROW ·WOOD. ·· roM. Tft~ t L Q 

\: ~o ~Exoloded •View 1 Front ·&·Rear ' Hubs X 
-

·: 4,1 Exoloded ·View ·Removal iof >Rear !Wheel ,x 
t Q.2 1 Exoloded 1 View lRear 1Hub ,x )x 
_q.3 -Exploded ,View Front ·Hub ,x ;x iX 

: 4-4- :Ex~loded •View 1 Rear 1Hub :x 
4-5 •Remova1 ;Of !Brake ·Shoes ,x ·X X X 
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~-~-~---------------------------

CLUTCH SWITCH AMMETER FRONT BRAKE 

DIPPER THROTTLE 

REAR BRAKE 
' 

GEARS 

IGNITION SWITCH 

KICIC STARTER 

ILLUSTRATION I 
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EXHAUST LFTER 

IGNITION 

CLUTCH 

DIPPER 

0 

AIR CONTROL 

FRONT 
'BRAKE 

GEAR CONTROL 

KICK STARTER 

ILLUSTRATION 2 
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CLUTCH 

I 

DIPPER 

LIGHT SWITCH 
ON LAMP 

HOAN 

AMMETER 

FRONT BRAKE 

AIR 

0 
GAS 

ILLUSTRATION 3 
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