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?~o; · LTO: 
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C.'~: ".,.. 
CIIl&OK: 
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C1I7&Of( ' 
CII15011: LTD: 
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C.9OOf: 
'.'&OK; 
C816()11; lTD: 
CI15OC; 
ClllS01'; 
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1 300 ",m 190.' InI 
2195 mm !te .• 1<>1 
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11.tO ...... IU .I InI 
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159 mm \29.9 Inl .,O ...... 131.111n1 
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, 50 mm 15.9 Inl 
US mm (5.7 inl 
129 mm IS .I In) 
'.0 mm 15.5 Inl 
150 mm (5.9 lnl 
233 \111512 Ibl 
2JA til rSH! Pbl 
232 tll lSll Pb) 
230 tl (507 1111 
233 \9 (5121111 
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Quick glance 
maintenance adjustments and capacities 

EntJlneJt<_mi .. h,., 011 ~ 
Dry _ .. ~~_ ..• "". 
AI oil en.,. . _ _ "_ .. __ . .. - ---................ _._---_. __ .-

T.,.. "'77' .... 
F,o.n: 

C8150 K, LTD ..-d F •• _. __ .. _ •• __ •• 
C8900 F ..• _. __ ~_,, _ _ ,, ___ . ___ .. _ .• 

Re .. (I0I0): 
CI!I7SO _1980 iItOd F _ .. _. . .. ____ M 

CIJ750 II: 1980 ..wi lTD .. __ . ___ .. ___ _ 

' .5 HII1I 11.92 Imp Pnl/'.1 US_rtl 
:3.6 limo tII.OO Imp plnrJJ.7 US ."..nl 

0.8 - 0.1 111m (0.024 - 0.028 In) 

115 CC 
!tiS cc 

2.8 !IIi 12.0 IIO/cm' ) 
32 jill 12..25 llu/cm'j 

32 P*i (2.25 19=', 
2S psi !2.0 kW_', 
38 pal (2 .. 50 kQlcrn'l 

'0 pi! (2.BO kalem" 

Recommended lubricants 
Con,,,, ' .... 

Enoinelnntm-'on G_,aI .••• '.mpetlh"l .... _____ ..... __ .. __ .. _. __ _ 
AbaYe 15°C 16O"f l ... " .. _._.~ .. _.,_ .. · .. ···_····· ____ · 
_ 10· to • !5°C liS· ~ SO"FI ._._"., __ " ____ .. _ 
AboYoI _ l o"C (15·FI .. _ .. _ ...... _ .• __ ···· __ ·~_.·_ 
Below O· C 132 ' F) _. __ .... _ •. _ .. _ .. __ . __ ._. ___ ~._ 

Chain __ .. _. ___ ...... _ ... , ___ .. _ ... _________ . 

C~L ..... n22l1 • t :1ca1kM durine ..,., .. ,,7 71 2LLL1, 
( ... ,oot) " ... ............ _ .. _ .• ___ ._ ..•.• ___ _ 

SAE IOW/40 

"'"" SA£: 20 Of 20W 
SAf. 2CHJI5O 
SAE 'OW 

SAE 80 CIt 90 ",,8f Dill 

Light rn..:hjne 011 

High melting pOint ""' ... 

High """ting point (liar', 

• 

• 

Tools and working facilities 
T"" "'"'!)tIoriIT ....... """", ... "", "'""",on ...... '" ...,... 

_ '" '''"' ..,.. on • """"""""" .. '" "- I __ dry. _ . 
N, ~ ..... won. ""', .... """ in """"" ..... ...-, in "'" ....... 
.. dot,w ."'"0 ........... DOI>d __ .... gI-;. """" _Ii_ ............. """ .. ,-..,. "'"" ""'" ........ ... 
_ .. d .... ".,.". wor>.~ _, ......... vo><>d __ ", ... , 
III .... ...." Ill' ...... 1>Ifl<:" '" • _ . "",,", .... tflI._ '" ,." •• , .... ~, _"-;I~' T"" wor>._ '" __ ... 
..,..Ipped ..!ttl. oice .. hd> .... 0 io .. ,~" ..... '" Ii a.ut _ in 
1\00 .... "1 . ..... '01 _ toO, •• _lei M _It om _ ""',., 
IIWd'I o. llI>n>IttI<Im oI!<I .. go co. g" Dr !rom _ . n.... """'" 
will ..... imlM ..... m&I""iI '" d __ '" ..", '" ~ .. 
• • " .. " .. ..t!.l<h m ... ... c1''''_ in , ......... S- c1ttIn. 
dry ... "''U'' _. _ "" _,,., "" -. h.ol:oric_ ..... 
_ """'O C _'I. " _ M _I '">' ~ • _ 
_ OIl '" '"~ "", lO,g i'''.e-olllo. """' ...... ' ... 100 ... _tIoro 
..... to ~ '''''''' .............. _ 'e""" uo"!dio.t..- "" .. 
'-11 II io ....... _. To ' .... """ ., io ___ ..... . 
..- <II ........ '" ""'>toe ' onll_ . 01 0<11_ we 111 _ .... '" 
A "'or', <II d!un. "","" .. , " lIS to< o:...nona pool""'" .. 01 _ 
, ... 'PI ...... 0_ '''II'' '" ~ .... 1_ ..... MO, " .... III> 
.,iH

,,,,, ........... _ bJo ~",,'. I' ...-....:t on • :"1$ aM'I<f<I" __ _ •• ",,""" "'" _ ..... on.·, .......... be ",,,, ... ocI~_ 
oit '0'- L-__ by "",,"-;I 01>0" ........ tit ... 1'11 ......... 
... ' " ... ;e IJo, on ..... _ u_ , ... "'"!W',, "' __ 
n.o._,,",", "'11' __ .... "",,, in • __ "'PI ...... , 
"'" _ 01 ""'It, w_ ........ D"_ .... """" .... _ .. _ 
:.-. '" , .... to '*'ti i ~"., _ 4011,i or on .... " .. '9_ , ..... pai""" -. 110 .. .......... l/otIorNnJt,.... oudI _in:! d,""", oro not _ ..... 

.... 'i ' "' ............ "-"-- _ ~ 100 ""'" ,Ji 

.- ij .. _t181 to iN •• ". ........ and ""'" 10 _ ..... ,_ 

CO " _It beine .... h.d "" oro ~ .... 0Cf .............. aeon .... to_. _no~""_ ... 1001 "'~ 
A_' .... 01-' _ ... ~~ ....... ,10< 

•• ~" .• ~.~""; c.oto,""",,~ ,"" ....... ___ ..... , .......... _"" 
_ ... FIX' ''''' ... , ....... _. "'" ... n' _ . _ 
PIJ ...... will """'" • «O>Ii<IotaoJe __ ... _II", _ ... 
.... ~ __ by ~.~._ ...... t<ou •• . ,,0. J. ' .... , 
.... ,_ """,_ "- ,,. ,_ ... , til,,,,,,", .. totv .. __ 
_ ... "" 000<i QUIl''"''. ,"-" w ill .... I,!", "'""'t .,.... end .. _ ... .. " ........ --.. _ , To ...... 1fIo ___ '0 do " __ .,. 

_ to """" "'" ,,. ... , ...... 'aN <:!e,_" this ............ _ 
"- <Oo , .. ·i, J _ iiot. '" ,00/0 unde< "'" '-:1: .. ing ...... ' _ ; 
".-......:. __ ","". Ifep _ _ ... ..,.oJ/. """ 
Spo ;., .. _ Tho n .. ,~ to ", .. ,I<" """"'''''''' _ .. ... 
off .. ,til .... 1imWo. job< .,,,, .. '" ''''' ._. , ......... .... 
,... d;d, .......... ~ _ .... ... _ .... """" 
""'""'" tIob. buy!ng .. ,~ ""'" .. Mid _ t/Ioy ... , i i 
hi """ ........ MIliIt'""~' _"" min., ,.".,;. ,001 tol, con bJo 
_ _ Ito'o • ,,~ _ Q'_~ , ..... tI, ....... co Ybrblo 
_;ad <>I , ..... ,.;,hQu,.., ....... cal!. 0)1<" ..... n,. '""PI"" ." 
"""'" "'"""-'c ",III ~ .... 'oot toll IIO"'I " -\Jh k.ot """, ,~ _ __ .""", _ _ ,.;n""" ,_ ....... ""..,_ 

Col", I _ "" ..... , ..... _ ;, "'''~;od by ' ''''-' 
01 ........... ...,.. .... M "'" 10. 

i, ............... no' ... ,o"bi. to ~ ...... ~I 'o. g/ _1I,IIly 
-... F", .- _".; ... '0 .... n _ -., , ...... _ ...... 

.... _ 10. • _ ontnJed _"".<1. W-",,*, f'r«l;U 
ManuM 18001; no 14M) .... iIabIo !tom "'" """'_ 01 ,"" -.... I _o! ...... i' ;, bJoo'" to buy .... _ • __ • 
~ Quoti,., tooIa. GM " ,~~ \Ia . ...... _ wi\( los! lot 
• ~ ""'II __ ...... ,.u "" d>t ...... poOl quail,"". i!atn will 
__ "'" 1_ .nd .- to ... ___ """" ."..... """ 
... 1Ii1,ing" Ihe origillli .... inIJ. 1 ....... ...., tho .... 01 • _ _¥ , .... bo .... i'" "'hilo in ..... cm,j ... r., ... oaI !njuty '" 

__ d __ '0 ..... 00 ... , _'-.v_ocI Oft. 

F", p'.a~.a ......... tooI '_.1he _ '0'77"'"....". 
... "". _. 0 WI'! ~,_ ,, 'r' ocI_ .... _ _ ~_ '" 0= .~ t/Iop. ..... l19..., __ .... ..., 
"'- flfI.., oller .."".., .... QuOIIu-; _ .. <IIK"",n' P"C-' fO It 

~ ,n ./"'" .. "",nc!. n... ... ~., "" oJ ..,.. ....,nd M 
"'~ """' ... bu, 01_ ... IO~ ....... __ 
", .. , ..... .,., .... ,.,..., ... '-!y ",,1 dIL. " .... ___ .... _.01 \tit _ "'''''' ... ''' or "'ama' t .0 ........ in:! • 
~.-

1M .,.;. of ..... ,ooIkI, io .... 01 or ..... __ 
...- __ • ",,!I, , ..... oIim ~ .... -"" lor -.... on 
_ ........ ..... " ... ..., ..... , .. ,..., _ ... ,. - _"'_ in 
, ... , ,,,.. II"D ..... "'" I .. """"~. T"-<,Io. _ oW. of ..... 
op"_ oIiwInU 011 .n. _. _ .... 1rQIInQ it. "" tIIio _ 
_ n...J _ ........ 0<, '0 ..... _, • '1 .. "",. Ihe _ 
..... ~.n .. ....... '" OCQWI"I . .. , 01 .....". bu, ~._ NIH illlo 
.... , ... ' <II <O<tIboN'_""""","," ,.,. ,r·.-"' ..... """_ 
, ... ,'~ • ' '''II ... " ............ "' ..... OIlier! _ .. 0' .*. goDCI 
~ Anot .... , i,.", .. _ Is ... uMl\ot It _ ... =--_ ... ..... _ .... , __ Iot ____ • 

. ... '" __ ., 'P' " .... 0. n.... .... ~, .'zI ................ 0I_ ... .. "---""""'-1 bd' __ .pw-..d 
'" ~ witt. .. tllflOu9/llltJ."' """ _""' oN. \NOn"" 
, · ...... , . .... , ...... 11&1 ...... ' .. """"0. '"' .... 'Ind_K it • "'""It ""''-'' 01 _ ..... od ...... , .. ,i" r·, ... """ 
_~ .. "' .. Tho _Ii ..... .... .... , ..... ~\O 01 .... 
... _ 8""" 24 mnt . ..... t,i, ... __ . on ..... hOI 
.... 01 ,bout 10 _. in .. """" , ........ !>Nt ............. . 
...-. imo<t. _. "' . .. , ,o!)oinI. 0ttIII' ..... i .... ' ..... ... 
_ 10 ...... , ., • 10'. !101 • . 

""'inlen~rn;. IIf1d mInor,.pW tfXIIltlt 
S .. '" ." ......... . - 24 """ S.,,,, ... de,. _ ..... ,'>,_ .. 
s-A R'IUg.,. " .... _~ _ _ IO. 12 . ... /4 ...... .. ~. 
A<6'O!., __ 
c,,,.._/pi.t_ 
r.-- ..... "'h 1._. _ ... _IOW 
Sttf'" ..,,." ,;,1' .... /&._1 
S .. '" "" . .. d ,., .... 1Cf'DH,1tHd) 
S', oIA .... ...... 4 - If)mm 1_. ____ 1>«, 

fJMI ""'" """"",*, , Z 10 
... .... ~ ... IJutoio-I 
SMf·kH.#Ii/tf pMn - _ grip ... WuIJ<iPl 
~ - ."..,~ ·,,.Ion 
,.,.,.. --* -
W .... bnWllomMf} 
S"",/Iri.,/ed ~h 
,~-
r.". ",.. .. _ I-V
r.". ,,."" detnh gm .... 
0 •• _ 
F~ .mery <itllh F_ (m"M .... _1 
f)rip "", 
G,_gun 
S.,artHm_. 
.,~. 1>1014,;", "'1 
S/t"l>bI .Immg ligh/ 
C..,.;."m" tdf..- ' Iky bM.IIY _ 6uIbJ 
$ __ ", hn _ ........ 
W .... • ~ or ",.II _ 
PIle 1mu/.,1tIjj ,_ 
A .. ",,_ ", -.,lIt".".. -.. ...... __ • 
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Rep on!:::' o~~O::'!"tr », .... ,,1IaI Jot !'1I\';1 . , 

•• ;IwoI ... · .,.lNjar. Ii ::10' _'::"'C;:!.r;I,.~, ~ ~~! 
1ht ........ 111.~."' . ...... ~-••• 1g ''''. , ........... _A --
.... r-............. -_ .... 01' _ mort """"", .. m~ ....... 
....... _ ;. ... uklltd to I .. ...-Iftg ~ componenta .... tIde .... 

. 1jiNI~ ..... L II It n-,for" ...,;om .... ,odId tha. II Ton. 
:.~, be boi._ad I!vm. toea! dol ..... they _ peI,eN_ 
~ .. lhe nHd trlS8I. TtioIy .,. noll .. It-gUIIt uN In 1M 
..,040< I .... an<l ... iII I ...... to<w oNybl."diOble In apeci'~ 1001 

"009S-

~tit: II' ro_ 1DIr.f.c.d m" 
101"1' dri." bit. 
,.,..". _ ./tctriciltt · ... &1//1.,., 

C/tdip pIi¥I - inl""" (W~1tI IN rlfN-"",W u,u -
.uilo'"-J 
CinJip pIiHr - '~ltrNI 
CDid chiul 
C",", pUnCh 
Pin punch ,"'-
Sox.,...- ,,,,.de '",m mit mlfM 'W" .. MIImJnIum 
", t;tJf1f1I'/ 
Soh m,IM dtlh 
SIMI ,uII/sunv'" fdgI 
AII",'..w", 0I~, 
lllCilic .iK Mid 1>/1' 
Wi,. f,,..,111 flMf/'1 
StJIt ....... IN"." (simn .. ID If'D .. "UtI to' c/rMlktg _dot ..... , 
S"-If ,,' pl.,. V'." 
Hie,",""" /'-g,1 
VIIIW V,Md.,.V rfJfll 

V.".. """"'<9 """"".' .. 0"'''' fCOMM .,..J IiIIII 
Srud ."""',,,, N rll-Z tHIfJ 

S~cl.Hzed ,000s 
ll'III ... toel • 1111 01 _ IOoIs ,'"1M bor ,hit ... """"., 

~""'ac"" .. 10 unv 00/1" • ~ I clfic ...... _ • H.nI~ fI",. 01 
....... ~ Occ:ulon.1 .. 1 ... .-. ... _ 10 such ~ In 1M 
... , '" lhos m ....... ""'. In , .... -' . . ... 1t_1 .... mlll">od '" 
c.,ry;,.g 0 .. 1 1"- lUi< w ltt.o..l Iht m.nuf.etu,.,·. led ;. given 
wtte .. _ ... n .. looifi mtnlioMd In thI. I~ _ lho ... which 
... not used ""VU1.1ty ttnd .... ~ 10 buy In ........ oIlhe1o-
"' .. ~nl ,,51 ~ tNt It IhIt CUI II .... y 01 pO.libI. 10 hir. 
Of b ... " .... 'hi t ....... ",, ·n,,' 1I.~ '111 from • ~I doI.It,,,, 100f 
1\0<. ,ho(>. "" .1I ... ,1t ..... lor • grOuP of Ifiotf"odl. ", • molClWfdti 
c:k<b 10 jIO>Il in dot _~. 

VIIh, ~;, .. ~_ 

f>lfI_ ...... 'on>P'I_ 
Vnl¥trSll' t..,;"g ,...... 

C.,.. c'1' ..,... htMt/IIfI«TKfom.1JI /fot ele<:uk tIrlI// 
MIctPtM_ HI • 

1);.1 .... _ 

C'rtf. c'1 P '~I1~ 
V_g .... ,., 
llAultlmM.r 
0-' mlr.nfKhomtJ'lIr 

Car. Itnd m.;nrtm~nCfl of tools 
Whll'~" Ih. Qu.l;ty DI ,h. 1001. p •• lfeNaad. thoy will I.M 

mLH;h long" If o:arlld lot. Tl>is ", .. til ill pr.ctlct ,nsurin9 1t .. 1' 
1001 It ...-d Iu IR i .. ,,,t>ded purpO"; 10, .urnplio IUIwtlriY .. , 
IhOuId nol be uloid IS • wl:!flltul. lot • C."I" PU""". or It 
chlN I •. AIw~ " m<WI iii .. ", II ...... nd . n1 "","I parTicle. 
bul , ........ boI. thll • light f~m 01 oil w iM pr ...... , fU il~'11 of the 
loois _ intr __ i/y " ud The com'""'" toOl. t .n be W~I 

•• _ In .1IIOt ...,. '" I,.., bUI Iht ....". dellct ... . nd "-, 
.. r ....... . it_ tI\CMd boI Slorad .. pet.teIy wl"rtr, they C_ 
be"' •• ,td. 'll/twn • • 001 OS tbmegtd O< "'OM OU I. be IM.W. 10 
.-.. il In,mod.altly. II is ,-' ... ..,.....,,1'. 10 conlinut 10 ..... 
_ n _nn." '" ..."otw<!,;... which mly sl~ .,..; c.u ... 
.. pot ......... <iI"';ogt 1<:0 Th. COtI\p<)l>lfLl boling w",k.d 0" 

F.:r/enlng .systemS 
fu"n.ra, .,...,.IIy. ,PI n ..... boI ... nd _ ........ Md 10 h-oId 

tWO Of mort 0111. togelh ... Th.,. If' • I.w I""'" 10 kllll In 
miond when -...orting with '151""" 1. Almosl elf aI' tlMm u" • 
Iodolng dt~ict aI' .,..,. I"'" .1Ih .. . Iocl .......... loci< nul. 
Iodtlng 110 01 Thnoild Mlht_. AN I"'UCH<I 1'1'_'" -"oIdd boI 
eIUft. 1I1~ ....... ur$ ... eged Ihr .... Ind _'II\1II«1 com-
__ 11'0 ....... gll" loud ........ I'"~ 11M""" IliI. o.v.1oo !hi 
hIbIt 01 '1;211 :10", .. o.magad _ and boIq W1Ch - _ .. 

Ih .. lltd _ .....t boItI """""'III be ... lIed ... lIh • Nil 
potneu.u"", IkIid to .. se ,_.1 ..-.I pt ....... _. __ ",. Ah .. 
applying Iht l\1li ptntU ..... '" I' • ...otIt. for • Itw ........ 1 .. 
Iootfcono If'IinlllO toeun .hI .... 1 or boll. a ...., ", .. Id ,._ ... 
me. "- 10 be cltlulod oft ", ....,.,0 ........ 'h • ~ nut 

"' ..... .... tlftblt Ii IO(LIII\opI. 
fill Wutotq ...., Iodt ... ;;.",.~ ••• , ... hNI .. mOOll<l lrom .n 

.ssemhiv IhovId ,I""..,. be "pieced Ull:llw .. ,."'O\J1bd. 
AotpiKi ...... :IImI9td ............ w ith fII'" on ... AIw.v ..... . 
ft., w ...... bt, ... n • Icdt. wu+o., ..-.I ...... Wit .... 111 """'C"Il 
I_" II 1IU.....vum). Ihin .MIl ...... 1 ", pI",H;. Speciel Ioclo 
.... ,. c.n ontr be lINd 0tLCI 01 1Wk:. btIor. 1ht1 _ IhIIt 

Ioc:llntl dill end ", .. U be ,_wed "_~ 
If. boll 01 "bid bf..u 011 In ." .u ,mt!Iy. it can be driIItd 

Oor\ end " .. .c.ad with • _it! 1001 c.11ad .., £·1 0vI . -
..... 1 ... ".,.;0, dtpIM ...... 1I IfId moI<>fCYCIt 'h'- .hCi0p5 eM> 

........ '" !hit wtIt. IS -" II ott •• ' 'such II lhoi ...,. .. of 
""-IdItd hoi .. 1"'1 """ _ .Iripptd oull. 

Standard torque settings 

, 

I , 
'-. 

S()tciflc 10f<lU<I Nltittga will boI IOund .llh. lind of!hoi 11/' ~lfi:atloow I' ~tlon 01 Hd't dI.pl ... Whe" toe figure lit vi ...... boIq Ahoukl 

btL HCUlItd ICcon:ll"llIO \hIltbIt boIlow. 
'"1_' IyPI 111v.tId dIam .... 1 

S mm IlOIt Uf flUl 
I ",." bc>h ......... , 

8 ... '" boll 01 ""' 
10 ...... boI' ", NI' 
12 m", boI. Of ... 1 
5 mm ta .... 
6 ...... aerlW 
1 mm 11119 boll 

1 """ ".nge boll 
10 mm "''''''& boil 

,"m 
0 .45 - 0 .1 
0.8 - 1.2 
1.8 _ 2.5 
3.0 - 4.0 
5.0 - 111.0 
0.35 - 0 .5 
0 .1-1.1 
1.0 - 1.4 
2 .4 _3.0 
3.0 - 4.0 

, 

"". 3.5 - 4.5 , -. 
13 - 18 
22 - a 
31 - 43 
2.5 _ 3.1 , -. 
7 - 10 
11 _ 22 
22 - 29 

• 

• 

It Chapter 1 Engine, clutch and gearbox 

• 

GIl"" .. dt_lption ._ ..... _ ..... ____ ... ____ .. _ •• _. _ 
Opt" lbns ... i\t't Iht tng.....,ge.rtJoooc ""'I itt ........... __ 
Opt'IiOn. wf\t't the tngI ..... ~t.I.boc III"bII ,_, .<1 from 
Iht I" .... _______ ._. ___ === 
""u" 10 .. .,.ioLtllll*boo unh "I""'" _ _ ,,_ring lhoi mHhiolt lor If;;' .... "'c,,"' ____ _ 

R. moving lhe .>g'lneI"' ........ .... 1 fmm d'Ie It ..... :== 
O ....... tI;"g , ... 1tLI,Ji....t" .. tboo ~: ",.Iim",.,... .. 
Olema,,'q lhoo .. .,.Io Ltl ... ,boa u"": "mo,ing the 
cylind .. httld c.o ...... ItLd c:eltlthlfl • . __ .. ___ _ 

OIIrnant\lng I'" ltL(IIrtw'""rtIoIt uniI: ....--1ntI1ht 
, , •.• _ M · · t .... .... ...... ... _ ... _ .. _ ... _____ . ____ . ...... __ . 

O ........ nUirog 1111 ~"".tiIoo: unll: rtmOYIng .... 

, , 
, 
• 5 , 
) 

e, 

9 

o:yIjndl' bloc~ ..... _H ... ~ ... _ .... _._._ .. _H~_._~.: ... ~~.~ ...... _.~. 10 
O ........ tling tIw .... 1-.lgtICbotI unit: I'Il'"LOIIIttg \hi r ille .... 
I<>d 04'_ ring_ . __ A • •••• _~~~ ___ ._._ •• _ ••••••• ___ 11 
Oismtnllln(j Ihi ... ;' ..... 11 .. ""'" .... : ~ 11M 
cluld"l MzS~ _~._ 

O ...... n'lIng tIw ..... Lt/gtIO'boI. ri: nomOIJinglht 
primIty Ori¥t OiL" I .... 
0 ........ *'9 \tie wi _iii I boo..-.it: 'liM , . .. ItII 

" 
" lilt ..... !'" _tftbIor ____ _ .. 

OiamIndlttg IhIt .. , .. 'Ii I I bcwt unit: "'10,10 .. ItII 
... .......... iOf . __ •• _._. _ .. M 15 
0IIrnIn1llng Iht rijil .. '~"ttt I : ..-.it: -inti !hi 
COI Ilk~"", end ... _ -QCor dutdo ___ ._ 18 
C.,Muse _ilion: 111M'" •• Iur,,"'1on ~ _____ ~ 11 
~nTlln(l '1"II ~u.boo unit: "~lIinO ItII 
cQl\.b:ClH 111,..., _ _ ..• _.___ ~ •. ~ ____ ._. 'I 

O ........ tIIng Ihi ",'-.'",1ItIo:l unit: I_\ing tIM 
~ tor.tpOritnll. tlrenklhatt tnd II'in*v .ntft __ '.M It 
bitnintliott 1M ""'Dlillol\: ,. ,.liII _______ .MM •• MM 10 
8 00--<1 tond "' ... loot, io ~: ........ 1;0" end __ lion _ 2 I 
bI ....... liott tnd •• _.IIon: Q. I h'ft I .meI, . 22 
""""''''''' ,," .. tbi,WId pt i ........ dll ·" : n,rnar..llon _ ,,_ .. ,ion 
Oil ..... : ........... Ion..-.l ,,,, ' 1·_1 _ 
Cylindt< ~ · ~ct : _~ wid ,_,, ' n _ 

- " -" 'is!_ tnd ~_ I;' gl · ---.etiOlt 1M '.'c¥.1Ion __ _ " " 
8~lell'kldo ... 

v ...... d .. ,..nc .. lentn cotdt 
Inlet 1M • • Ntlnl . ___ • ______ ~ •. __ .•... _ •. _ .. __ .•. 

Cylindtt hied: ........ "'c;"" Ind _"ion ___ . __ .. ~ ... _ 17 
V ......... ",Ivtt ...... nod " . ..... guldel: ... min.1ion ItLd 
,.nonl.", . __ .M_. ___ .. _. __ .. ~ ___ ...... ___ ..... 28 
C ....... .,.., eI'" folio " ...... CItI'iiIhIft driYt Ii t ... I ." 
"''''intl;'''' 1M _.han ._ .. _ ......... ____ .. __ ~ 2t1 
CI .. ,ch ~: ... ",InII!on end ,_ ... don _ 30 
C • ..tIo>o COftLIlOI*ltl: . . ........ Iiott end ... \O.·.1icttt __ ... _._. 31 
Get< wi 1OI.....:hInIem . ... mlflltion end 
"nov'TIon .. ··_· __ • ____ ._. ____ ._.~m ............ ___ .. ...... _ ... 12 
£ngio. , ...... i"t"LbIy : ge ...... . _ ..• __ .• _ .•. _._. ___ ~ _____ 33 

ELLyN . tnd ",.<tJoa ,.u." .. tolt ; ItplKlng the cranI:.totratI 
.nd primlfV .... h ............. _ .•.• _ ..••. _ •..• _ ..... _ ........... _ ..•.• __ .• 34 
Er>gittt II"Ld tjII.rboJL "'NlmbIy: I1tbI 11:1'"" end ftftlng ItII 
" .. <boI m.ll\lhlh ItLd II.,..,,, .... " .. h • . M __ ... ___ •• • • ~. 31 
Engint tnd ",.rbo>o ...... mbI¥ : rtftttlng \tie ..... 
..1tcI", rnech,nIt/t> ItLd JW\n'I.t<v dIIIn IltLlIotier ..... _ .• ~_ .•• 38 
E,,\PM _lII'ttIoI: _ •• TbIy:)oInIno \tie eotn*clM 
h ...... . ___ ~ . ') . --_ ... __ . 
E<>i< .... ...0 ""'* Mil I I nbly: . ,H, .. the 011 dI,trIbuutor 
I0Il11 If'd IIIItlP _ 3. 
E .... I .. _ "' •• : .. ImtoI¥: .dnlnO tIM prfm.try '*"'" 
..Io ti oo _ dvtch I"'bl, _. ___ ._ •. 3 • 
(ttogIfII..-rcI g., 'tiO& . .... , • ~: ,,'It ....... .."., dulOtt 
IO\d IUtomIIk lImIng..nli IATUI _M 40 
Englow _ "'.!boa.... rnbI¥: tlftl"", \tie ... ,,,!Dr __ .1 
EngIttt ,nd ",,,boo ... _mbly: "~llLt .. thtI .. ·11"11 
.nd cyIIn~ .. b'''II:t __ • __ .__ _._ .. _._ 42 
Eng!ne ..-.I gotIIboo:. no l "'''obiT; • '!lClII", the q>llrdt I 
" .. d . 43 
EngItit tnd .;;~-..;~; tlfltllo. h~;-..;;i;ft --·· 
. nod ""inti 1M ........ liming _ __._ ... _ .. .. 

... filling !:hi rgolne end .gll.' "'"" Into tha "' .... ... ~.~. 4& 
E"",\n.t ..... ~ .. rbo« unit ....... 1iIIn: fInIf I ILrbI"f end 
.djlKtmtnI: _ _. 

~=:;O""~wI:~ ~ :.::.: \IftIt -----
.. 
" .. 

Full '" : • '.gnol .. __ , ... .. __ 
F.uII 6.1J'Iol •• : dlttch 

.. 
.. 50 

hull d ltg"o,r,, : ""toill' .M .. _ •• -- " 

C8750 c ..... 

Four~inder'" . ,, ' .<1 dohc: "-Mi. 
t!i2 ...", 12 .... In l .... 5 mm (2,54 In! 
152 mm 12 .4" Inl 11'.0 mm (2.71 Inl 
749 c.c '45.87 CU 1ft) tol OC (&4.' "" InJ 
t .O:l 8..':1 

O.Qe - 0 .13 mm (0.001 _ 0 .005 inl 
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" Chaplet 1 Eng'"" , dutl;h Bnd gel:l rbo ll 

,,,. 1.1 Salll.no. 
flZ.f~J 

ifi('fl ion, Cut ........ plink: oil cont,,,*- ... IdYl b IhI1 
purpcn . .,nd 8110 mru uwfut ch ,n II ...... &.Ior. ptoe. , r __ -.g 
Iwtt>e<. "td ''''0UGh !lie ~'I' SKI"",," 10 ,M •• IIOOd 
g. .... 1 id • • 01 ,he ING: 2 Mw il llz ·' ..... 

1 Wkh Ihe m.chiIM 11M up at d llcri: 11 in 5. :~ 5. pI'OOI • 
bowl Of drain ....., ... '-"1 1 g.1IorI ClI* 'I .. btnII.1tI ,he 
errie", dtein .... ~N " tIM IIk"II tond t .... 1M ail » 
drilin. If tM .-.gi/III • ooId. 1hia .......... 'i • hi'" 1WIw. 
.net can be IeflIO In _ •• ' 00· 1114> •• "'d. ~. 

",."....,. 
2 Tum the I\MOI !.lip 10 1he off 1)08i1lon, .nd dlade ~fI ,he" 
.,. no n.hMl llemet In !h. vicinily OIl eM ~. ~" 
",'-itog off !he .... , 1Md pipe . t ,he et/t;lo,QIIOI. 
3 R ' IE, she _11II1ch, 1fId I'oinQe it "pwl<Ctf IO gtIn 1 ' 1" 
10 she "'., .... liJ.ing bolt. 5'.+ .. . nd _ t"-~ boh 
10 ff .. !:he ._ 01 she IInL The I'" can f1CM boo IifIMl IfId 
I/IoIIIIoCI "-, ... CIt to ....... _ linI! 1Ubbe .. lit m. Itont. 
I"tK. she .... to _ -'Or In • -'t/ctl ........ ~ i\ ;. 001 IIUIy to 

"'-<4 no. Iide .... " Ihoo.oId boo .... Md "" pulling ItIettI frM 01 

.. , .. , .... '" 
_ .... . . , . COO'l<i>Kl ion 

• 

. A, • " "IY precautlc<\ '"'_ !he 
I ,_. UMI btotl«'l from .... 

I snore ,",cull .. T,..,. Ih. COl _ 
........ lind ...,... . .. INm R _ 

5 ~ ... ,too hoM d ips.....rudl MCu' " lhe o:.ttbuflltOfi" !he 
~OIOId ~1)r1I and 10 'h' ~. d UM< to .. """ ~Of 
lulnk !:jIn IW1W twI d 'UJ\(I"9"d f..,... 1'1 mounl~tIg SIubI lind 
""hd ckllt. II tn.y pr"... lwIplui 10 .... u " the tlr ~ caM 
~a 8CI, _ 10 IN! il .:... ... Pl'1hod beclt ~r 01 II>e 
~'I'''''' Once the c.rtNr. IIOf. hav. ...... tn1I'l~ IIbov'I 
h ..... ". ""'. , ... ..,..,.tle cabl .. IhouId "ld'ld from !he 
~""Iing quadoan, "" b¥ 
.udo:."'9 \!'Ie .... 
to gMt "' • . 01 ......... /, .. 
1M QWd<""' and !hoi 
be f'''.'''' in . " mibr fashiot\ 
guided c .... 01 !lie frame .. 
6 Sl ... kei, the .... 1$ • 

q loll'" held . Iuds. 
drop cleiJI of , ... hud. The 
IWO ~ lilia, ,he 
On tt. 150 or :.cJ,". 
.-curing boll • . "'h"lll on 
.-.- 10 the -"O¥ 

_ boo .-.mG,,,d In 
boNn I ' li ad. 

I 

I 

. . I Z:! '·'·lt ... 
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-----------------------------------------
• , . •. ". ,~, ("",U( ,r .. ,~ • . r., .".,'" ".",. I,,';;~h'O", 
"". , ...... ,: . ,, ~ , rt~· M" "t ,,'0 • .., .... " I .. ,-~'I ' .. li'>4t_ po-' r!on 
, .. ,,' . :"" , ....... ".1 " ..... " . :~,.., 

I I h~ CA!I()IJ. ' . l .... ~ '1'1>"1' •• • :" ,f! ",I ' '''''' .. "'CO","fltd on thor 
I'"", ,~""" , I......,.. r ,~t .. , ~. "~'''Y "'''10<.<'''' 001 _ * .. " 
It"", II ... <:ot.l<tt lu :". , .~".",,~ .. ~ ........ "' .... s.in\l lhe pipe, 
r" .,,, ,i.., ""tI, " ~ ,mi, ld ' " "" f ~ a'" I" d,o, ... 1I" It .. ~~II by 
, .. ·,1,.,') I ..... '" u II", .. " .... ''''' .. " .~ . ~I .. """,, NOID nu . <I ~"II 
.". . • ,n' ,,' , ~ ,~ I t..~l . " I '_",.. • • SttI<l _" ~1 ..,-",,,. ptOlt, soon mull 
II'" "". ~, tv c ... .. " ''', ' 
A On ~w "."'nk I . ··~ .... :« "0"_'''' , ~ .... t allHo It ..... ,o.. 
, .... ~ '"' ....... u ... ~ Ci\ ·.-D "''''~ I"" ""'IJI' Iuct<ln9 Doll ...ntch 
.. 'I.",~ , i T~ Ul>' .... ",,,.~ ..... n. ... ...t CllE' 01 thor ..-gine bul 
'~''''J 'I" , he ..... t(>!. t tl ' ''' 'e<, 
.. "!.II ,," '"" ",~ , . , .", :)1"Q c~ ... ""iII" "iJ , ... '" "9*"" ,he 
" .. ,,~ lull luhu M ,,,,, , ,' ' ' , lit .. ., "om b'''''If'''''' IIIuu1ed dt,I,;"9 

~ ..... ~ •• ·",·"I rh" " "." ,' . ... , mt><>. /tl . ""~ " , I"", .......t>or 
C\ I .... '~ · MI,,,! ,.., . ~ " ~, . ~ ~ ',1,...", _ .. , .... ...., ....... " , • 

'·.<.11 ...... '. ' ·. ,"~1 ., .. ~.- > ' " h~ . ........ "" IN'''thot_~ 
'" "'" , ,". I I ..... "".' 'n • . ..... " ,,~ ""f" 'S 01 <Iii" inlo 
~ .. ",~ ... 

' '''~''''"'''' ,,' "';, 

., .. .. ' ~ 'h" ... ",,_, . I~ .1 ... ~I 

" '" -."' ''' .1 t!,~ ,.,t"""~1 '" f ... 
'1 .' ,'1" ,. '~" """O ' \~ t1 . I' . ·, ' ~ .' • ,,..,, "',"~h SfI(; .. " • • n. "., 
-.·. _,,1 ' 1''''''''' .,,,1 ~ .. ,;: . .. , ,, \~ .. "I ~.", ''''a~ •• ,1>1 dr"M 
,·1 ,"'" .. , . ., II, .. I"" ... ,.~ ... ~ ~" '" 1'1"" .... ,.".,..."'. If m.-
. ,' ".".,,~ .. ''''.-Iv ,M n. ~O, ..., 00" .,., " ....... \I'n e .... " is •• liu ..t. 

.. m" ." ..... ~ " \JI" ~" ",. "" .... , ",,",,~ " ." 
I \' '''''''11 '" , ... ""I ..... 0 _ aI ,"" '" ICI>I .... . ,.Ie_ "'" 

" ... .. "~"{JOI I"" .. t>v , .... (> .... "5) ,L~ """'.,. ... ~, ."" dra"'""e h coif 
"0 ~.I" ... . ",.IS mod"'" {"'onu" .......... ,.. indtJdo .. !hi UK 
·, .. ,,1. ' • • "I'>IIIy. , ....... .oJ 100"'" "'''''''''' _~~ nee .. ' .... 
tit<! " ". u l • .."., ' lIa' 1M ' II"It. ,I~ I>Ilwun ,'" ~ ..... 
I . .. ~, .nu ,.,1"10< .... 1'1 WI_ .. On ,1> ... MOIlII. me II ... " 
"",' ' co.l t>v • pItw;to IiUII ' 0 ,I-•• ~""IDI _I ........... m " tt • 
CI'el,,, .... ,_ u.. ........ to ,II """" on "'" alloy IDoI ... I ".,."'1_ pWI. 
12 n", UK. (E",_, C6 !iOOF C8 1!t0lt IW'd ,1M US C8760f 
I"" •• " . "" .. " loo" ~1 ' ""1,, '0 ... ",en I"" !oul,...l • . 1M .... ... . 
~"t:I on lh~ [U" 'J"~" "!()(!1l1 I". ~.'l<Ch"ngoI Ie ... .... ,. 
"~","!1 TIi .. "Id,,,,'.· ;·~'~,, . e.::o'~m."", I"~' llIe IooIH'I''''' III'" 
to ",,,I(J\t,..J ,.., 0>1"' ...... ,,,.c,.n. "..",.n('~ 100 1"" 1et\ .I'I...cI ".' 
~, ;t."" ~ t<) lie ''''''""I'\J. '" ",,..;",. I~' .... ~~ JQuftd nol I<> 
t.. .... nl"". t!ec." ... ""'''' "' ~ ¥ ... 0 Dot "..... i'l _ t<) 

""nueuwt! lite c;,WOV •• \IidId I" . 0/11. T .... rig/'II ' '''''''' plell 
" h. ~I . I'I<).~, .... b. ,.~It~d 1" ",,,..Ide CIIt..-_ fof .".... 
f""\QYItL Th;, .. ....,,,,gd 0'Ii I"" , ... ~'" ,.n, pktot .... " ""' _ 
,I,.. 10_, ~ ,,-nl"'Q tIoI. nul . bolh OJ! . hid, IhOukI to. 
rO"tl .... tKI I .. """"a.liy 10 ~.!c, ... ,ne ""'e 'Q III wi!h6t_n. 0 .. 

'." <lo ~,., tl<.~. _I . . ........ 1 1><1 r,,,,,,,,,", ,,' III .. mo., tile 
IM~ ~ . j.IIti.i.1 . n(I OPoIi"""'y ,oxi. ""'~h " .. Utlt"." 6<KUt"'t<;11td 
.t ,he •• .,. _ , If'" '" IIUI Ihtoug"~' Ih. plate " ,.,nc •• .,. 
I"" 'n .. tit •• , wilCI'I 01>1" ''''11 ii(I,;nll "''''': .I~ be d l..::on
<\eC.ctl. 
I l Ot> '<iI' <IOU bf.~_ !'i'I<1t(\e1 • • f., ..... llItO twa ..... oen boIlI 

... ~I~" ..,e' .. H 1"" '.a, btaka tnI .... , cvo,nnef 10 11'1, ",loy III .. . 
T"" 0<8 • • .....uBI ..rx.uld .1ao Dot . (>oo _od ali!' .e l.ni ..... lIS 
(Io"" ~ IWI " ... lMe "'.I~ , ,1.1111 .... <lv 

:-1 I" 'h.~" 01 , .... ~."""" 11'I<'ol. lf . , ... ,n, tw". ped'! 
g.ea.c:tIanlil It"." _ f,onl 100"'''' """,.III 1M t ....... 'otfCI. th_ 
1le"'11 ~ItIC"-" '" ... .., .............. ' 0 '1'1.1 _riI»d Ibo., bu' 
... ,,"""1 llItO ........ """,nl"'11 pl . .. O<t . " model .. thoo ... " • ......., 
• • ~, " >gIt'\C cnlng U" ""'" bot ',,1"nCWf(! .f, ............ IU 
'~Ta"M\I Kf ..... 
1:' S""~"'1 I~' .,.. ..... ! .",,0\., '.Wnlnq bott . nd puoII til. 
I/"8<t",. "",\>C ~." cln. 01 i" "'~"u lite ~hal" can boo ,,-. 
1!t'~11@<1 I" •• ", lh' 'tlJloc:hf . ,Id Ior4I 10 ,,~ "I)O!.~ .. lhII ~ 
'I'"~ ....... , ... no boll ....... Is. , .... "'''J.<'~ I I. placeo 10 _ -"II 
I ... . \ont,jl. , • ..,a"""1tI i<ol, ""'!.oCh _".,,~ , ... ~,n \lUi(r.t 1U1e. 

v· '10· 1 O ••• """""" ......... "11 ".~ I"~t~ .w"""""" ' 0 ,he _ .... 
...,~ .,,,,.,., "" It ~w, ... . 
!" 1:1 .. ,,~. " " Y AI 1",",111 ,~ 'n ... l~ I •. , • • ,"" ... th. '""lI'''' t'nOun lK'lv 
bo ln ~.:lt: u •• Mly ,0 ~ •• ",,, Ii,.1 .1' ,""","'~tIl _ conl'OI 
totbln ..... v. 1>,,,,,, tji!lC<tnnotC, ttd ... i.II Iool~ ,., a _ ,ion which 
" ,I n~'1 Impoede "' ....... 11 . T~tf ",.,"u <'<Iuatlv ' 0 tftt V .. IQd 
on", _ "'uH, .. _~ , ..... ""VI"" It; bo'h ......... <1d bulk, . 
... '<1 ... ~I " ""., II leUI .. , '" ~II<I" , ,' , . ,"""" it In »I_tv 
8~ .. ""9 ,n ..,tnd "''' ,h. """ we<vh' ,~ ~ound 200 Ibe • • IItdi 
" I~~ed btotwafl1 "'" <'"i<' ~ c.t-4 •• • ,1,...,.,.1 ....... n.i • • Potltion the 
I"" !IO ,,,. , . ... .... '!/"I. '" 'II~C" uti Ihe .""",,1 ,"11 boOU • • MId .... 
.. I,.. e~ 01 w_ It.n ween Ih. lkl ."d t ... fl1t1,ca'. "''''9 fI .... 
.1 Tn.~ .... '"'" i, N cu.ed , ... ""W"" pI'I" boilod 10 ' ''' 
fron, of lhe co ...... c • • • .and by tht .. 1t)"Q COl. , ,, the ..... . nd 
,, __ 0/ lite unil. lh .... oI'IOUI!;I be . ...... . ..:1 . ..... """" thll 
1I>e ... .". .. 'em."', SullPO"lt(l "''''Ior "" , ... ~ Th' Irant rIgI'It -
n."" ""9"" ~" at"" ... ..... III ""'" 1 .... lOOt'll 01 the to .. " 
I"" .. . 1iI. wtw<;t> i. "'''''''''.., 10 IlC!Iiflll engI ... ,-.l, n.. 
.... 01 the f . ....... 1b1tt 11K' '''''' I. hekl b~ ,_ bOI li. w lii", IhotJId 
"" ... be , .... .-l ~1owI"II II", soetoon 10 til lif,ed ..... t . 
18 W,th on. PII'''''' on • .KIT _ 01 I"" flllCr,;t'\C_ ~''Il the 
."9!'" ""'I l it..,,,,, • • nd _ til., II" _ IiIhl tin I» lIkltn 
comIcon at>ly boo""" ' ''. tntN'''IiI'O ~1I tIIe' .... , cIoI ... " WII..,.."" 
lCO "" ~, .. bItt 10 ~ .... 1 11'1. U f\t>g OPI'fatit .... in lWO .. 'II'"-
F..-.t. "" URiI ~ ~hlld ' 10'''''11'> the h._ ,nd the ,-".1>_ ..,. 
.eIIed. whilsl the "".",., ~ .. ned __ lOund the h ....... 
Tloe .... il c .... then boo _""II eI ... 01 Il>00 .,.,.. .. , Ad plfCed on thtt 
wor~l)enc:h. 

• 

• 



I 
• 

--........, .... 

, 8 • ..,..~ ...... "'-''''''''9 WOIO'I< II _, ... ..... Ina ... ern .. ... rr..... of ·r.. II'.' i .... ~'" f>o, -OUW" .... d..ened ."" 
<!e9' .. t.<I In ....... * I>'~'~" ' I~ C<I<'>, ........ ,_ 01 t ... ~ ... 
InI" ,.al. an() w,1f "'"'' "'.\1 ... otitlng . \01 . . .... nd ,Ie_,. A. 
I'I'V'" I I •• " ,,,,!r> • ..,Ive~: ",(.h ft ~.f,", I . ........... c.n be 
.. ~d 01 l>e' .... " iM • ~'OC>"""' Y ""'0;'" ct.g .. _ such .. 
C;"" I U.., <lid "" ... 11"",,," and 10001'ob!\I.nn 10 wort. 1l1li 
..,tvent "" 0 (hot • • 'OC>\,. I . ""I~. 01 ,"" e y ot. CH1~ Ti kI 
U" 10 e. r>u<:1~ .. -,tv~n l 0< wat., " om ,I>. ",,,,,,,,,,.,omfJOtl.,,,,. 
Inn ,,,Io!l #nll ~ . " ..... , 00"', Til. u ... 01 ~trDlIw-,o"r .. ) U • 
c ... . ~...., , .. , .1; ...... ",n.,," ~ ',,,'<110<1. Dec .... ,.., fI' ..... """ . .. 

pOI~" ' .~II. " 'I' ''''''''' ""'1 rAl .. W ro.", ~ ....:I '" • co,,"_ 
~Cft 

:2 W~" d"'~n ."., n'v .,,,,nlla ,1I<r ""., on me wor~o.n.:t\ 
"' ... .nu ...... a ..... £T..~r a.e. for _ ."11 G._ " .., Iec'ion ot 

• ""',," " .... ,' ..., .... e·'" p n:< " , '" "" Ih.ol ,,,tI. Un be lI'oupOd 
'<>gt ln., ,.,..., •• s"" " .. .,,,,,,,,,111 ... ~n".. Somot INIP'" ,n<! .. PM' 
~I>oukl boo ,,,, h."", 10 po"",I, nO'<l$ .<) tH m.o.. .,, " label. 

.'"'' I ~'" _'I" '~"'h""" • ~u .. l>', 01 " ..... '-0 .. III ... • ..., ,,,,. <1 

~;;;;;;;;;-;;;;;,;;;;,~;;'~ "''''0. 2~" olIO"" 

3 "" "20'1~1 D1 l OOIJ .... 1 be feQY" &O ,I' MlQ,IJOn 10 I~ 
".0/1 ~ with 1M .... c/wwI f ... 'WOJl<"'II CCft'IGil oon.l ¥Itt Tool. 
lor .Idol . Unlio.. 0 ........ of _ J.p.1 ..... mK ........ rt>c21 
""""'inti on 1110 doh!: HOfld.Jt 10 .... d<t..." ... ff., "nd",., I,om IhI 
nDl'm.t "", ..... ....., cn>U' lJOIn l __ In mol l " U'. _ " N",- .-_..:SId _._ , ............. ,Cd_ ,,, ... IM:inQ"'o./d1 moo. 
rabun In v;ew 01 .......... '1'",." " .. 11 n" , d ' ;"" II' bo • ..,....,..' 
w,~ 10" ...... in..t!u.ol;lloa. ", .ddmon . 0 t"" "Q' ... ~ I '*"'" 01 WOf""""" 100 __ 
.. a • ..". eorntnenci ng _". ,u lt 1~ '0I01l" ,hit _tNri.1I 
Me .... to II .. , _ id •• 01 1M tIKI ... ", II"OC'..,.... ""'" btl 
,Ihld . W ...... ... no, b ... !he ... ltW::u. ~ ... ~I'G' .. n~ " 
II>OuId be noIl<I thll ....cI ... Iorr;e .. 'lkIom r.,q .. " IG_ ""'ltV 
'j'A<lf rl. In "' .. ". n _ _ I compo .... ,,!'. "I""," ncl 10 be 
NMO . lrl iI 1NIIc."", of ... __ ,.e' 1OQ"OKf> 0' ,. ........ 11 
.... ~ 1/ in _ doubt. ,..-~~ ... ,,1> , .... " •• 

• OI . .... l'ItIinl thl " "III".II_bo . ..... 11· ,."'0.,11'\1 tt.e 
cylinder '-<f coYer Ind "",.I>.tt. 

1 Tloil _"'IQI'I c.n IHI tleU,,,, ,..,Ih I ..... "11' ... .,..., ",, '.aIeI 
Itt till Ir,me 01 •• mo~'d 101 I."""" It llmln tling_ II I lill In 
pasillon In Ihi 1,. _ _ " w.n ... nle'''lty 10 •• moy, Ihi "'" 
, .... """""1 plu, IeMl • ..,., 'Kt>om'I" d' ''''' u ble befot. 
OIOC .. """, tun"., TM 'WI"""II """'" ""auk! boo t.It;" pasitiott 
to .. ... n l lloa inI'us 01 dtt1 
2 R_. lloa e ighl ev4iOKle' "".d CO"" ,.. •• Inlng boI~_ 
-Int !h,t IIIoM oro ,Ita ou, .. .,.. of I"",, n ...... tllrte' Inom t/la 
tvo.r _",I bollL Tloa CC .. , Ut'l !\OW tHI till ed 'WI , togem., 
with h . . .. t TN ... , e . .. 0. lell '" POl"_ lot .. -.... if II .. 
Un<MmIoged_ 

3 The .ur e.m ett., ,, iIU,UI " $O<u'.,<1 by • 10 L.' 01 "" 1M 
1t<QI II _ _ of wIItCfIlI.., ' e l .. ", '"" s'o<><' 0" t~ .. ll)ol)<e A._ 
1M boIt5 ......, Mit . .. . , IN ""de: to l~ by ' he OIl llid pipe 
I<tOd iU SI.~..g w."".,~ 
4 ThaI ... rnsnah be.,,", U1p. Ir. eI~ ~ ""' '' ed whit .., 
identltlullon III lt1If in(Ii<=l""'II!to 1>01,1101> 0<> Ih' cvliOKleI ....... 1-
The" ""1f1I ,un loom. ' 0 L t ho: ",ne, ' bol 'ng om,,, ... _ 110a cap 
_ ido irIcorpor.,1l tl .. "ct""mo' . ' tio .~. ge.'''''' " mounlld 
.. co.'" Itom I .... I.rr 1>" t ~~ \I . It • .,st c.m"".!r .ntl '. ,,"mJI"'·act_ 
W""'i .... hom le ll 10 ''11It , (~;"_!I Io_ • ..,."11 po";I;QflI , ho! cep 
pool, ... If'" loon, ••• te as loll" ..... 
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28 Chapter 1 Engine, c lu lI:h an,! !1,,;l;, I>o. 

C.'Huif"", 
E. C8msf);t!. LH 
£. '""U""" I U from ~/r 1,«ht1n_1 
E I um,,,,.,, 1rod flom 11111 
E. ,,,,,,sIwfr p d Iro", ~fr 

Ex CI""""'" 4/h frvrn /ell 
E. nm';"'fI 511"..,... !<tit 
//1 "",,,,10M, ill 
, .. , "'" ..... " IJl/rMn ~/' ,,, eM"."" 2t>d IrQm ~, 
/" CMtUh.rI, Jtd hom '-If 
III '''"'"'''' 4.h m,,,, I#h 
I" c .... ~ 5th IrQlfl ,." 

...... l:1li$ ,.tr., 
A V __ 

• C 
D , , 
• • J 
< , 

& wr-.. ""c"'" 1M c S-, Go ... In lhe ___ 1ndIu_ 
11.10',' _ HoIa ,,,., die up potIliora can be lOIntiIMG b¥ ... 
eoo.aJlt)Otldl"ij "'11 .. CM! lI!!o ,he "Iio •• IoIoMi Hnm«I~1e'Iy 
below ..... c:a<nlNl tJ Ow ~ ..... ,. _ ..... be ,"UN In ... 
CCl'fKI ~. 

6 S(.c~ ... lhe boIu ... hle .. " .. " cape I , C. H and J . n.. ClIP' 
can .- be ........... ..t .. '" ~..,..;I 10 _ tick. II ._ ........ .... 
The 1'II11K'1ing 1)0111 10 dWodge the ~ ""'" die gm""," 
joy ...... by IlUlI'>~ Ihm 10 or.. liM 
1 PuU of! lhe 110ft IQ .... pllllle 011 pOOl c_ from lhe lou. 
tiI"I"/ cvt,IWk' ""'.., ""'It. ROJle ... n.. f_ cam chain ;tIiDe 
, 11_.",.", pia .. wl'Hcll 1& 10 ... ,001 wM' •• n the 1_ mlln 
U ..... .rt aptOc:I<etL II Ia .... iMd by _ bolt WI IhI5 "~. m. 
0CI!0e. heWlg been ..... _ """-.. IhiI gu!de "'n ~ 
I II ...... ~ no.... be -..., 10 , ...... die ..... u .. II'on'I 1M 
,_ cam dIIoin __ ~""L 5 .1" ltv ~ IN iTonl I .. • 
"-,,,II ...... chain ,__..,. IodInut 8nd bolt. n.o. Ia ~"'d ., 
,,,- """1 GIl d>e c,olihd., "-ad on _ PdIo 01 O\c ell'll do"" 
h,," •• L 0- ",I .. nd. d>e ,,'J4*' _ ......... wII; Ilea' upon'" 
~ elwin COLe_tlt ... 1he two eI ...... " .. To I &'2 22 2 PI I II ..... 
..... ~ ........ dol .. ' 10 "' ... on tI'I& Ial'lC Nl'iGil me chain. 
~ fotcitlg tht .,,,1_ INek egltlnc2 .. "'" Pi ".c. Hold 
thI8 ~1aI'I. and .. ~_. the .. ,,\, • .,., 1IOhteninu 1M 
I!djuttnvn, bolt. TIII:t.tlOUkl Ec_ tht ClOfiL~ ct.1n Whh • 
d:lfiH 01 .2 -t 
, Ttw I&n~ wt\ieII OPt." .. on :ttc eten~ 10 .,m.uac 
CoIm .... ,ff ~ II Eodocd bot Ih. Jow. III two M'IIII dofMd nutl 
ilial..:! in ilia unIT. 01 .... f." _ GIl !tit cyEitldef bIocI<. 
s~."IhII...n. in ... mo .'''' 10 l1li «Jp GII ..... l&uz"n • . I'i~bI. 
bah."" 1M: c,LTLIIwI, tI)L"O(;."o... gr'"" !he «Jp MUD, cf ,,,-

la ,.,.,.... '" ", ,' h !"Ii ... , .. Pu~ ,n", ." .... w. ~'., _onv """u,,,.a 
a ,:.d ~ ... .. Li .. ,kIII\8d nu L H,,,,. r ... ,n c:.ains sh<:o.:ld flOW be ..... 
10 R, lc he , he citcu!a' ·if>sp<:K:I ..... WI'IOf !:om ,n. I.h ·h..-.cl 
..oa. 01 .... un;, , .. . e "a~1 !he COl IIUI .. , U Hrnbi¥. An ap.r1u", 
,n 1M: pou_ back.pllic ,.huw~ an ,ndIo~ ma<k .nd lIftQII«L~a 01 
!'.nlt'9 m;o,u. Us."g a ..,c' ''' "" bu. iIfL ' L"If>&' 'u'" ,lie 
"."' ......... U "n!~ Ih~ 1.4T "",rio. , 1111"" "";111 Ihe ",de . ... a rl<. II 11 
1>'!M)S ,1, 1t;.:..!' 'u lu m It-. I:>" . nkl .... " . ~ .... o . ,,,,no'" me 
N' Itt' '''iI pIo.>gI 10 .el,a ... I;vlin\lef \!UITIPOu""" , Wil li 1hz 
e ............ ;o'! HI ,, :;IHct_ ~ ........ " ....... IM no,,,, " .. , ,,,-lobes 
Of bolll a ... 1hlI1ts _ No I "rhno;lcr 1_ Inw_. and (hit, ' M 
slot. ;" \t.c ""' ..... 11 ..... __ .Mll wittI .... \'I'f>&'" joiftIing 
,_ 01 1"" ",lIItdott1 head. 
1 2 R." ,",.". G. k . ' _ l c.e",,"", ......... og ~ _ pi ..... 
1_ 10 _ Sode. ,,....,.,he< ... iln ,~" louung &" , hi. , .... inlet 
CI~I' ..... _ J. 11f,. ' ~Ic~. 04 th:I o;yEi...... hud. dI.· 
"'IJ&\I'Id '.om ll1tt l:C)nnfl;IL"Q ~" "' • ......, .__ • 

12 M<wiot!IIO ,1Itt • • " .... 1 u'n ... ~" _ o.t1 ,n. ,...., C . .......... ' 1 

. pt<)dtc ' '"""""'" bul " .. ~I now'" acc ...... ttI. "," I un boo 
"m<W'" f Ul" ,"" "' ... "~ ... ~ ,, a·'\1l:loc ..... $C ""I rl I"a s...:ond 
I>oh N'fJN" • • .o.1d c. ,n MI ,'"' ,' 0 ,nI .. ,,,,u,., "" ..... v Of .. f;yItndlf 
r ... "" .... MI bnl! c~" now "" " ti U''''' 
13 ~ (I"'A'" 1 .... f.m~'n"'!J m .", ,,~, Io,f'!d ,,~ .. d [ I • • 'n ..... h 
IMI .. I"", u",," r~~ .,.. t.~u.1 c .. ", . n,h un "" ... he n,u ng&g-ltd 
loom " .. _~"I .",1 c"""I,nll Cit.", :tr:.d •• mu~*" ~ " ... M H .. 
1II'<QCIi;,, ' rom the dr_ chiliot": . .. ~I"II U '. no:! 10 al/o", , ... c:h';" 
10 '''" lID .... In'o the a.,tlLt • .., U,. .. lang,lI 01 ... " . 10 ",,~ 
, .... cto. .... II. wise 10 onvIt. ,lie Hy_Vo ~ boob. , • .....,., ... 
'''81 ill 1I\cy ... 10 bel , ............... ...... bel .lfill" 10 "'" in !he 
101'''' dirK .... ' Ofl u.. ............ 1 .. R_.w.t lhe .......... dIrec· 
. ... .' "11 _ it;..." ,.",.,. Ii&d. .;,on .... !l2 ... , ....... •• 
I. 1111 .. ,,(shed 10 ,,_ .... IL,tw .". .......... undi-.tlltbcd. I. II 
....,;sible 10 _ 1","" ............... 01 OI ••• lllinlil ........ ... 
__ ,..... II . ...... done no., w !tmg two .... I...w Iengt .... III 
w, "4e .. do .... 1 Of ,<rbIClllIO boo....., .. diu.........., u...-fht - ... 
old btoOfn "''''''' berog 1::11. ' Of III,. PUrpoll n.. dt.om ..... 
.,..fn CI:i'I 1""" be d tfnQlld on 01_ "'/In ' ... um.".ff beard"", 
C&pl ""it1 lil a" ,,,,,, 10 ~ ~,",YC1I Of tnlml J. f iMl''' ..... AIl.mc· 
1 ....... . !III1Din .,.,,11 pl ... OI: bag. 10' .fdt 01 .... " 'IMn ~'"' ..... 
..... ~in9 nO: b~ aceon:l ing 'o """ ~"\Lf prald"". lind poI_ IIEo 
u'" follow , • • rod ~m from "acll ..... In ll1e Dt>Ilf Ilj>f08"!).,g. 
II i ...... nll. I " .. ' IN! loll"", .. ", Dna ""1m . .... ,clin,d ;" III ... 
Of""n.! kil:al il>o... • 

-

- . • ~ J /""\ 

B.l r",.,- plar, ."" oil OIl" .".,.,Icl 1M " ...., •• tlIWl •• ,0 " Idl 

.. 

" 
, O ....... tlirog "'" ""91-.',111111 "";1 : ..... ""itov ""'-
cvtl ......... d 

-
been ,.",c."d lron\!he It ..... t_ B.OtIoro el. No,.,lIa' be/o!e 
I .... IEottd C&f"I t.. r..-cd • • 1 wfII " ,. I .. ", to •• mo.'. u.. 
c .......... " ... dl'tflbMl In SccIIon 8 allhi. C!wg, ... 
2 A.l .. se IhI , . lImti 0/1 1_ ~ ifIIIOI\iUI • .,M bet>' 12" .... 
1tt1&l:. • ..:rt\MotS of C\L lhlll. 1 and 4. n. pipe III ,cLJ<cd CI ead\ 
lind by. hfrag<>-"'H>&cd4d union bole. c.... _ M ,....., not 10 
twt.I 0< fncru,..'''' '' pIpL end to ...... , .... tIM ~ Irion 
.o:LJId be held wi'" If! _ .11

1 

...... wh" '''' ~ II 
""1111 
3 It:.,no .. Ihc ~ .... ,CO I' ; . It)(t; .... ts. ,.,.... ... 
tll.'1 E 11 1o'IftIcaIIy bel" 2 1- .... 2nd and 3rd ""II' ". ",. NoYl .... 
10 the lront aI 1111 1Lftit.. ..... _ thLIlWO ...... ' boItIi .... ieh II ·d 
lhe cylinder llead to tIM b.Ii ..... T...,. p'a ...,.. ... INc tt. 
hLIcd ... .;1 .... tide cf ,1\:1 umocl\&ln I ........ 
• 1"111 cyIIndtt. heed '- """"Id by • IC!!II of tw .... 1121 
d:o<r>&d nu ... St.rrin<;l ... ,n _ 01 the ...... lII.nt to d>e um 
"""'" lU ....... • I..a.n ~ 1n' ''1i all\1l112 ~"Ir:c • • h~ecch 
nul bv ... ,elkton of a I II.n 10 _lUI .... , ..... _ hi .... awc1 
II'cdlla!ly end ~ ThtougIlO'" tile c,llncl .. MId c .. til"l\l. 
F"rure 10 011 ...... ' hll .... tau .... _ Iud ' 0 WI<"PI08 01 .,. 
eylindtr, I1ccd. 
5 The cyIIndw .. n d Cln _ be Mfild dHf of !he IWIIdIna 
IludI. wlliJ.! , .... um cn.ln II t.d 1totough tile 1 ........ 11 " peo." 
6iIIic"U to lit ," ""')oIm be,,, ........ c.lIr~ bIodt end n..d. 
_ gcottIy • ~ rod the joiI ,do" ... willi a 1Ia_ .m a 
M ,d. * ~ ·H • . On /10 .:~ at.,. to ..... m. heed!llf. 
btu"". !hi. will only ...... 11 lito am 28 2 10 .... dllicJttl cc II' :0 
... Of .... ting 1_ fill .... hHd Of w.,..' 

'0 DI,_hrl'. iIIIe ... ",*", I 'iiI : """", "II"QO;"', .... 
Ctilndl, III ' k 

i 8110<, the cvlindtf block _ ba ,.mowd. ft will be 
r 'c '1-, to r.~ tile c:ngi1ll!1f"f14 '"'"' \t.c.....,.and th&rIlO 
ibm.ontllllla u....nclts cnd cyIlIdIt IWcd n.. ",CCIW' Jot 
1 ....... ClioM 1& "" ... Iid In 5 tl\oll& e 10 Ilncl: Po ... Nole 
thltl ....... ~ h ......... _w.1o¥ot "blir:l: lObe 
.....a>ol~ -'11'1_ '''elM ~ U'I 1 1ft "" 10." .. 
2 Wim'" C)'IINtoo hud IMICh.d .. dnc:ribcd in IN 
.... lOA II I"",. "" c.-n d"t-Hl"",i::: • 1M'+' be jIlIhd ... 
aI "" c~ blh'l . It .. kIc.1!Id .,., two R U",," "" _"'" 
domed L"LUb .... ~og been .. mo ,d .. I;"': . The co ... dIa/n" ' ~I 
lit me honI 01 !he qlNtdlf block JtLClilld ba lifted CEcil of I .. 
~ng WOll .... 
1 The C\L1io 1 I bI.il :1 will _ be retained bot • " .... .,." .. 
bolt w2t1eh p I I 2M '""'I/",n inlO , ... LitcNtetlc througI"t tNt C"~ d .. 
bIot:~ 11cngII. The bolt should boo ",''iC)illl beinfrloelled at 1M 
Iron! centre: of tNt bIocIo.. 
4 All b ling wtlt !he bIoc::It ILhouId __ be ffM. cnd will :;Iflw 
!.IP>"'l"dl alone IIIIl'IoIding ltiICII. If" Is.rud:. by 1""\PtIoIl, ..... 
2 ..... 10 8<OUftd , ... join! , 21"". hIdI ...... 1 Of I """ ...... I!n::I 
hardwood bk><;k T .... "''' ~ noI to d.~" w<rI'I'Ia fI'" 
LDO" entingl.. OrE no _, 'rl .... .o."lIIi ... LDO" ochoa h,,,,?,,
.-n1 Ie ......., u.. Nod: frM . be.gco II IhIe wil .,,,., caruinly 

""""' In dilmage. Ie"'", 10 011 "'*'191 
5 AI tt.. C.:" CO"" 10". 111<1 or--I gor" noIlO .. a .. :-:r-
to I.., Into !he CIIfIIo.~ . .. , .... . ' f _. II _ not in","7_~ 
&oIC)Ctal" !he o-..... Cl .......... ~ _ .. _ .. 111 ..... " . 

__ clnn 1M ..... fCQ;"IO._ o-..... _~." 10 "erm """ 
_bon.. Of In dire u ... ~«pILI}I'\ ring. wI\It:h.....,1II 
n I'" pir;1O<1S _ .. IIU2d. 
e The,.;.&one end GMr 'IIng o-odImIm be -,VJLtld .. tt..., 
"".'g.&. and ... _,cd from flLllIne ...... IIEo ercnItat ... Dna::: 
de&fcfal ...... ~ III&C~1it ~Ir bIoctt can be pi :wlto_ -

• 

-

• 



• 
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• 
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I 
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• 

~. 11 o;. ..... III:IW the _4 .... ', 
pll;tons end pit.1OfI r1fT8' 

• 

t fI''''''''' tIW citdipe. from!tlt .. _ by "'-tift(!. so; .. 
doiW. ~Ot' • ~ ; It. 01 "1IkIio'9 rod charnI,l1Id".... end), thtOUgh 
rill 0"_ III It>. .... ~ tIM! pil;lon. ot.card IhotnI. N, .. , ....... 
dtJ g,dipe. du<Ing dwo .. t. 11 
2 U.tng. drill oI"';l">b!e dI,..,."..r, ClIP NdI.~ pinout 
gI j3IMltlooo> ..... ppottIno each t:IIafon met -.nec:1lo'9 rod In 1'IIm. 
.. ..tc NdI pIROIIin,id, _ ",,".0 ..... 'I., ...... KMI In u.. 
.... opri." ...... " Iht ~n ..... _ • tighI 61 in tIW 
pblQt\ bosse • . I't ill 1dw1Mbl, 10 ........ m. pi.-. One .... .., II. 10 
~ • 'lIg in ... ,.., hoi "'1'., w, • ." tIM ""fI .. DIll .nd ....rIP I"" 
<"IiI round tIW "'ton -V quick",. TIMo ..... wnt ·,. • .., ·~n 
shoU leI use the grip of tn. ";'ton 1>11 .,n on u. ItHl ..... 
J Do IICl I ' . ... "". l1'>li pilton ..... II thia '!age: !hey thouIcI be 
left it> pI. e. CHI rile pia'onl unt~ tIW .,..fnIn.rion " .. 
12 Oiam ..... llng 1M ..., ...... O,.,h .. unh:; .. mo~1ne .... 
clUtd! ....... b.., 
I rh~ ~I ulch . _ mblV ell" to. ' .... c. I d """ ,.pI~ in_· 
~ 01 wf1eU ... ,"" engine h .. been "mov.d Of i11r11h1 If.".... 
No P<.~ ........ ,.., dIsmanc~ng """.,ionI, .... <*-.y to 8M1-
..:ct •• lei IN clulch .. ~ Optfl'inrg .... 1;/' .. , . ..... 01 .... ".." the 
chc:onow<:llon 01 IN Clutch (IpIIr.1Inij ....... t_~ 01 tI'IOI .... 
br.u lNdai 100 d<a~ th If i 1t/tt,'*I1IMion D/l ....... I"" 
"",, II ittIcUlIe<I In the fmne. • • 
2 Tile ciult;h WI" • _ed 10 tN _nlCHI Q.dng by. 

1011101 ell " ........ "'.~·l'Itaded ICft_.od can 1M Ift8d aw.., 
th., .". .. Nv. bNn rll .. .,~. II ...... ce •• It tt"'* 10 'he 
I.bl. I."IIghtly-..ound .... joint wktI. IIIIh fKld .... "-:1 Of. 
hftOwood blo~l. MId Mmll'W. 
3 SIKken "" 101. boItI whId! ....... " IIw c:tu1oQh .. I .... IMN In 
• "'1: : ,., Mil' ........ ...cS lift ... pie .. ...cI I, k I .... , . The 
~ .. fot_ buring ...cI pu-..od .. 'r- I , In po.ItIun In I"" 
ctntni of I'" pia ... 
• The dulo:fl otntn IIncw'I" bot. -.oct«! no.ot. far .... lcIo. 
III let.! HonR 1OaI. No 071UI - Q020100Il_bbk Alimli. 
toOl " n be """- UClIn .... worbhop , II II • .,... ""'Id, of 
lhOc~ · ..... 11ed tubing. C~rnp U'141 nao In • Wo.. Mel .... I 
lIIoe~ .. w 10 CUI IOIOts .. 'hI'''' In fig. 1-2 . The .... Idl~ .... ~ 
\Nfl "" filed . way .o .. _Iou',UiIClIne!": n-. r;Iin 1M 
uHd 10 ~ ,,,. -'<Its In tJ. ""'1 10 1""liI_ .. ~ • 

• 

Fie. 1.2 Ho .......... cIutcII ..... peg .. _ 
~fl tD~rY rU.to,tl IIIU:'.,..-v:, 
Ult4'"u 
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5 II ..... boo _'''ry '0 eonl ...... ...... _ I ns 01 holdinu !tool 
duldo """". wh,l" , he .... , ........ . 'IId II,,,. ....... i. ;.., m. 
It.IM. "1«:1 '0f0 "" ... and ."p,' lha , .. r tw. k, Of II . ... an 
I"'w,,,,, I>oId 1"- .... r wh .. l r"" w ill hold ,lie <;f!<O U, "'" In. 
UZ$4bo . ..... ' ina! " ....... cn.w.. 
8 II lhe ... g;"e ... >0\ .. on ,,.. ,*",h . .. old driw~ ... Qtn 1M 
_~d .GUn<! ,"" gII' n:.o.. "I>f'JGla' and tIIld "';\11 0 &0\1. 
IocIUnu _ ar-ch.- 5 t lacl lOp "". and .... ..n. _ ench 10 II_I _.Iion 01 1M d .. lch Qlnlla w,""111 , ....... , .... mo. , d. An 
. _ "., .... .... 1_ ;. '0 "II, '110 ekllch 1f)tl"U1 will' pi,;" 
............ In pI.elI 0 1 lhot .. IE .... pi.\t lt. r ,.. cl .. leh .... mbtv ca!l 
, ...... bit iocktoi I" 1OUgII , ... twu...'V driva I>y" DlU;nu • b., 
tllfouut> _ 01 , ... _ .'h'-hg.od _.rIII ~'''II eacll ..wl on 
woodep bIoc~s "'Ked on lad'! .. lit 01 , ....... . " ken. mout h. 
h ell mathod"Nil! wttt. ooq ... 1Iy _u. lIelOfe sI. d<1fl1ng , he ""I. 
. ..... "'bc; to botncI bac~ ,toe Iodtlng , .. .... hiell .. ,. in l h 
7 At"" """ ~nv ",n """ IIit> ..... Ihtt hit ... be", .. " .......... . 
, .... ."ti .. du,ch ••• n mtll¥ cl " be _i" 011 ,h. """ ot 'he g .. mo. 
",.;n.n.tl wi,noul lunl,., lIiImItn"inG It_ tt1, .... mbIot 
iInd;'lU,bod ..... ~ 1" ,.,,- e._ .wlion .. , tOU red. 
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32 Chillpl8r' Engine, c lu tch and g ,ul!t><l~ 

13 0 ""'1,,11'''0 m ..... ".I" ... bo. unit : •• m ........ u.
p.i ..... .., do, ... p/t'u0fl 

1 1M ~, ...... ~ dr i .... ,*,kw, ;,. , 1I¥oh'" 10 tho! wid '" thoI 
" c,~ ... " ... pr, ..... ,.,.,..h ..." ...... tie "'/!\co I rt." ... 41",,_'· 
irog " '" d ... ,,;h H d.,criMd ;" s.<:1 ICOl U 01 IhI, a.ap .... II 
_III ,. ..... ...t " .... I I ~ not <"lee" 'E ,10 >.moo. "'" ~.....,.. tI'l 

I~O~I." = •• nt..""",, _'~""" . • nd unll'U IPIIclfic ."..,'ion 10 
."" ~",np<>".n' II ,.QUIr"'. '~'" SlClkw> "' .... tie igno<..:l II ,1111 
"~\lft 
:2 Th. prim.tv <IrivII pi""'" I, In hI~1 .., _mbly. 1M ""I" 
IM 'on, hi ving ,_"'V lou , 1241' .. ,,, is.piMd to u.. ProIn,oc;Iino;I 
end 0 ' '''" Pl Im. fV ah"',. A Il10In .. e llon ""tel' II'P" fill Io(jalnll 
In. prl'MI'y dri ~. pi"""', tnd I. _ ...... , It "" p"H"'" ,..,.,., 
• h l .... II . ... thM . This 0\11 .. ~ .. It. oIlhe s. .... dis .... ' .. but 
two ""Iv ,_ " ''',ee 12 I I 'H' ". , ..... '" .,.,.., '., oIurion ot ,"-o:.>moI.,. UHm/)Iy , tw QuI " .... II; 10 ... :8d 10 , ..., .. bot _ 
,no,,, II. <eI., ..... 10 IN p""'''''' " ..... pio>ion M • ,INUIt , ...... 
c "U'j"," or tIICIoJ.HI1 l1li"" .... \tit po''''''''' .... 'Hlh " Ilk.., 
"/I b. 11'>11 ~U".I 01 lne oul .. """ t 
] 1o 11'1 .... ..,11. It." aboIr.·", ... lIoned nHlmb/y . • act . .. _ 
, ~"'<)~, 11'>11 1,'lI'! " lien boI, wnIct1 .. lIoInl II IC Thoe pri.ftiUV ,""fl . 
lilt I ..... , ~ tIM I)QII . 1oI~ by In. 8 ....... w ........ '" " 'lit pi .. " 
Will> .. is "nt'd ""I. bei"9 ~Ied by • Ocr,,·,1 pi" 10 rht 
pri""'-"V drlooe ~. n.. 0\11 .. ~ ... ...-I.-....y dn., gHr I<'ICI 
_ "" _ tM "'ill off In. "'-h. 

,. Ol.m .. tlin. m. ...... ' .......... ,,, r.",o. io\IIJ .... 
.11 ...... IOt .... mbty 

1 Thoe .11 ...... 'Ot _moly CI" tM lerno"d with It.. ,fig!". 
""It in 0< OY I g/ m. f, ...... . I" It.. CI" of , .. former . 11 wiD tM 
... c • ..-v to "I.e, I ... br.I6I-cIII_'tor ou!p<t1 .. am bid< 10 
m..,.. to.hot>d the 1'igto , ·hentI .,. .,.1. wher. u..v 8hcMcI tM 
...... Md .1 the multHti" OOI\J1oK'!It. 
2 S~ IIfId .. ,,10" .,.. th_ he ·'o ..... 1IdId __ 
_len 1IeC\I .. In. till_to< .... , .. ca .... 10 1'- 0 ...... 1M 
co ... CIOI tM lilted _IY. ~"* witl'l the ".1Ot "II"*"" eno 
plctulI_~. 
J I ..... _ 1M .-..--.. 10 11 ....... 1 e ........ 1 "'\.IOlion whhl !hi 
rolor lICU 'ino:I bo .. Is .rtmOVed. 
• II 1'* cylinIM' /wid 8r>d ~c~ ...... tMrtn ,."'o .. ~ . • bM" een 
bl INllld tl'lrougl'l 0<1<1 01 the COtItIICIIng tod .-,.1. I .... neiI 
,"lIno illli"I' -...oodt" bIodt ph '1Id on ud1 tide of tIw 
CtIl'>~ tISl moutPt.. Attemariwly. If only "'I tilt.,., ..... ,toqulrM 

• 

.. , , 
• • • 

.. 

' " an rion and U ... .. n'l t$ ..... , .. lo-d ;.., ,n. "" "1 . .... 1t<:1 IOQ goo., 
. rw! apply 11M! 'U' I" .~a 10 I"c~ ",~ ""I;.ft POW\tt" 'r.in. 
!; Ah .. the «*" """,,""y t>u!1 hU bo>Itf' .,!1\0'\11><1 1\ wilt tilt 
"ac'!" .... ,., 10 conl'...:e ,."... me .... 01 ... d ...... >9 Ih. f otor off the 
Ct..-.bhtft t_ . 1 ... rIIlOt 1>0$, is fi ll ./I .... ,h I 1a'(Ie inll'''''' 
rtwn d whi(:h It: ~ 10 1<:<;111" ifond' ' OlOt •• Otelor. PMt 
.... ...,., 0 1933 _ .ZSOOOO If It .. , 1ouI ; ..... ' ro _1(1. I trUitaoIe 
• 11 • • ".tiw" ~.n be Iollnd ... I'" fuom '" t .... , .. al _HI ~~ 
T~ I\U ,he """.,,' " .. ,"'" . "" • ,_. ,~,,,.' r. ", •• d>aI llIal ~ 
1111 cflrot sn.1I _ . Set .... Ihl • • 11..:100 0' -",,,odie ~IO I'" rolf)< 
bon .... I~ • I." ... "Iun l of , .. _~ Is ~:.t<J. II Ih ls flils 'I> 

bt ..... ,/w II "" iO"" ., " ,,,,,,,.;ttI of tI' ••• lrK IOt Of spindj. 
un tH ,ke ' 010< .w.g. 011 On nn Menunl Iholold • .teIHl __ lore. 

~ ":'!;~ .r:-~.:. 'i: ;:: N ::n:."¥:;-. of .". IOIOt it 
, __ 10 ",fWlneo CI<I.' ""C. lor 1M prOjKf"'!! _ whlcll 
So'tlQ"fU Ihi I'igto t·ltlnd "' ... utwlt ...... "toI_ •. hll' ,,,- ""or 
mull" bf! .e ........ "" IInoo 10 ~I"""'''' WfI" ' ''''' tnd Ilftt it 
otoIIId not be I Uled ttl tI'l ... .... _h 1"'1 ..... ~ ~ .. O" .... ~ ... 
Mtwr, "-- _ ,~ ",u,e.1 n,,, m_i.~: .... ' ad,'lrn III ., 
.... ~ ... <:a$t' kotlt' ''' OQ'' < • • """." ........ " •• " ... tn· ·~ ~ " .. >ll tlon bu , 

'"' ' ..... Iolt.wl 10 "" "T",· ~ct. r:itb'. 

1 • . 5b _ .:;;,., .... ~ , 

• - , .. -
Chllple. 1 Engine. c lutch lIocl ge /il . bo x 33 

15 DI .m."'~nll !h •• nll;n"II.y,bo. "m" f,mO¥InIJ thI 
lI.tt.' ....,1 ... 

I The " .... ' mo'o< 'e_ .... , _~ Io< ... r(! on lhe crankcue. 
........ !Il.l' ely to the .e .. of .,.. r;vk""'" bItKk. n .. meMO< eM> 1M 
.. ................ ,,, _ ........ ..... 1 ~1I_ In t he "~.,,. or on ,"" 
wnr ltmrnd> It IS nol ..... "lIi ' ro __ I the molOt 10 ",,,mo l 

"'_c .... ~;tr a'lOft.. :0...1 .1 i5 .... m al '0 (\0 10 during I full 
..... h ... 1 10 pet""l 'ull ,.-.-c,io" ul I ... c< ........ Nt ..-.d lite 
"',>lor ~So!It II ,he tnC>lor • '0 bit .emo .. d wI.h lhe _ooi<tt 
,,,.1111<0<1. 1'* f_;"11 0flItl1 ' __ 1<1 1>1 ,,'''It''UIr.lr'l ... I 
"..'Cllrs",. 
1 C" ItC ~ tNt . ... 9"tion 'f . .... ;\C1>t<"I off. Ih.", 1Id"1 .... 
Nil ..... by diatOl"ll\KlinIJ I'" r>e;Jlt ,ivto H Iud R. _ \11. 
rigf!' ."- """" COWl'. end " t Ct Ir. • .... "'" II .. , .. motor ubla 
bIc ~ 10 ,I. wo m .... 1 ... II .. " t'I" soIel'>Ol<l 0tIc0n"-1 _ 
~bll t M I'UII I, "'tougn 10 cl<l" .... !., ...... 
, lite 1, .. 1 .. mcnor os 1oc: .. 1.., _ am. ortned l tell _to. 
"'~ "''' " " .. a '.-.eII r..,.. 'WO ..... "9'>~ '""ano!d f>OI ... A"mo'l lite 
cow' 10 .. 1lOS<t I .... mo l", ~ ..... . ~ , ...... ",,_ f>oIl l. FI ....... 
, he f>OI lI III"" I,"""'" ,,,. "'0111' """'" .. , <j ~ ;1 10 . INt "$h' 
ltetld ~ 01 Ih. I!"I'I\I'n , "n,t T,,,,, '""{II", .. . . "tJe;1 "" i"~ 0 
. inlJ w_. i, . " , ... '" I ... " .' cl" .e/I eno:! CO! pIc.,," houtl"". 
_ •• "'ltY II""'. nec:uHtV 10 I .... " "" •• " ",,,!),od -.gill .... lite 
0 ...... '1 .... ""CIt r "'5 ..,,,.t III """'" ",,'v ~ntl~ 10 IYGid 
<II~ One . .... red Ih . molor CI" t>rI lilre<! ..... ~. togrI"'''' 
wilt> III IMeI ctbll 

1. O~"".'" .... ".I9Nfbo. "f\h : '_"'''9 thI COl 
prd,,,,, and _ ... motor du,dt 

t 1M CO! 1Jid.." . .... m6Iv ,r>d M.tI .. _ dutdt -
houItd bt .... th me Itr'. ·h,rtd enQi ... ou ... c:oon< n.. ~ .. ;ou. 
com"..,." " m.y be ,.mewed w,," tn • ..-giM ,1/fnO'Ied from 
til, I ...... or in potItion 
2 "-!I," ..... Itft· ......, ou, .. _ by .. mavin!;! I~ .... 1 
.. t, In"'ll tIoIlI. Hole tIY. 'I it nol ' otCII .. .., 10 ""10.' !bot 
draJI" inspIct.ion co .. ' tt.SI. Th_ c"" ...... iI ~ft _ .... cor''PWII 
""'" .... COl f)Oic\ulI lIi ' O' Tn .. f"IIId 1'101 be dillYfbld ......... 
_iIlc ,,,,,,,ion Itt ' Mj,,1<Id . ... '" ....,. be Ugo~ c1_ of"" 
M ..... eI""" "';th tI"te w~' NII ..... ct. II .... "".t .. Ie be 
....... NII~ ~".Iy !I.e. I'" COl .... " ""Il bKt. hom tilt 
ItIlOf -.'Id "" 1\ 110m III 11110<11 dip. Th, C<Wt. eM> .- 1M 
II'IKI/I er .. , 01 tl'll ,,!'IiI. 
J Thoe COl , ,.Iueto' MICI.." omll .e dmlng "";l (ATU1 ..... mbty 
" IlCUfId 10 " .. cr,n~l-h~ ..... IIV ... ttgI~ H mm bofL U .... 
i ...,.n .... on ,III II, .. pr ... _ 11 ....,ld '"' ATV in PGSi"Iion...tll!" 
ill ''''''';''11 bolt it •• """"d. ' he usembly can now 1M ""led 

de." '" 'h~ ,~ ~ .. ~~~It ",t<!. N(>Iot II'~ l"" AI'ng pin whielt 
en9.lIa~ jll ! ~_ /)~ c ~ of lite ArU Tn~ 1,,~'l"dU .n~ ",,_lily 
ol t;tli" g ,"e ."'~ .... I'" -n<1!,J """,I"", . t • I . .. " <11'& ' 
• n"' .... ld "'" ( .... 1(;11 can now 1M! !IIitI .. If Ih" c';I<111511'" ..... 
aotd pL>.ol<! 10 ......... " ....... fKJI bot ./ilm;o",loKI l"rI"" unlHs 
aj,.,.;i4..: ~11\''''>Of' .. ,equi",d ..... idle. 11""" "'1f"1 tIIt ...... n '''I 
cIw lC" ..... /1 .... 11tt melOI. This I",," "" !-orm 01 , double got .... 
_ •. _ ....... 1)1 ~ ....... etl 1OyoIo1l'1I' Wl tlt I" 'UPCK)" !-hit! 

-""PIv h" '''~''''9 '' ~"'" 01 II", ct';'- • 

I Cr~""'c . ..... pe .. ri"" Is poMlbie .ro .. lit, 1001o"";ng Cpl •• 

.'k,"~ 11 ..... be'" Clmecl OIIL R . ........ Ihi 1tt'III, ... /~1ftK»< ..NI 
hOI" ,he I ,~m~ 1_ Secclon II. FI ........ tit. cvtindl< "",d c_. 
"'NI ... , ...n..h ~ 1_ SIC1 .... HI FI,,"c"l III. Cf"'_' INttel I ... 
5«<:' 10" 9 . R"m_ ' lie ~1I"d"i bk>c:'. 1_ S lClion 10 1 
R_ , ..... ,N.'''''' 1_ Sec_ I ') Rotm_ "" dult" 
,_"v ' W& .iJno:uu .. ,, ) R,' ·41/ • • h_ .. , .. n.lor .nlmbly 
, ... s.ct_ I ~ , R. ",uv.· ,..., ,,~ , ... ..... 10< 001 •• pIoolor, end 
.::I",,:" I .... · s...:, ~,,,. I!> OJKI '61. 11.",_ the COl tilt .. "" 1_ 
5<tc1 .... ' 161 
1 f lIt' .... ",,,11 ,,,, ... , "' .... ' 1 .. ". 'l1li1 " 1""('''' 1oII)".-ion 1$ 
l"tnlbIo! ....... 1' , '', tk.ldI . 1II1 ...... lor IWId .. ,"" . molO< In _lion. 
!>oJ . doll nol , _ _ "" I .... t our" 01 otet .... 11 ",n found 
. "" •. in ' '* cu. 01 1111 m K It ..... IISid lot phoIOU' itp/I..: putQoll11S 
in 1M "",,,,,. 1 1111 ......... '!It tOlor ""'It<:! "" CI''''''''''' _ ".., •• ".d _ ., .... t_ ""111'~ .. SKI_ '.L 

1 • .•• R ......... ru IIfId Iltt duldll.'" 

• 



• 

II 

11 OIIIn601,11no 1tw ~;M/II"rtIoo: .... 11 . .. ~.li ........ 
Cfankelo .. hili ..... 

, $,.., by "mg , ing 1M -.gr., bill" ... IIte " ~ .. <loCI .... " ',om lhot 

IIIX*' C<'.,,~, .... owll. Tit,," .'. II IOCI' 8<I "o~r>d , ... "" 
MClion tJ _ uri_. bellinG m. cyloncll' bloc_ II ...... ' , ..... 
no. boIt8 I" I 'Id be., • ....., in • ,,.'V'"" _ .... 1\1;. "'''*'II 
tKII _ bv ,bouT i lum _~ . U "' ....... ' . ,... Ion .. ,,1.,_. 
Thho wi. _ ' I Nt no o,mdUI "' . ....... O. pI. ced DtI ."" 0tI. 
_I, IIf'd .... I hIIl pr ...... , ...... liP 01 .... ,,~. 

2 TUtf\ _ ..... ~ ..... ~ "" . ............ Ii"!! ~ .... '" 0Iac\t I I In. "'f III Ilwp II , .... 1. TIM unil U n ... '-'¥ 0. 1II!lPOtl .o 6, lIMo 
e.l.ode, ~IH~ u ,,'" Ii ,lot itotIl. n lDl'li I I !Mo' ...... iII ~. tbcal 
1M ClIO "'" Impo .. ..". ,-, ••• 1 I"" " on ,,,. ""m. PI II' , e .. , ;"II. 
3 A,OWI.' \tIiI l ump .. ," . , I,.oi"lil ,n 10111'.'" 1\01 .. "0 bOlt" 
PuU olt ,"" II~ IUl itIet. w lllell , •• ~".n 1.1 'n ,,,. 1>'0 " , ,"'9 "1'14<1 
of ,he diMribulQl pl.". ' he DI'" aI'IoIIk! be ,elU Ne "".\ ' hi' 
~ 710 ..... ~Ined b,o • Iou! 01 sb boI li Tn. n,~,. 'e r.! press .... 
...... v ....... 10<:1 ' ..:1 '""",/d of ' ''I tIo1I" obul l>' p'''' "H(I no. be 
dIN" "," I ' I"" j\lIlCl ... . 
4 TN 1;1' .... 0 .. lIAI,u . ,,, ........ wc.-l W • 1011' DI ' '''''''' ' 
lour boll" ThotM IN old bit , ... sed ... 11' ....... ~"'~ . ...... ~ing 
"'. C" y .c . .... pan .. n '0 •• c"d . nv " ' \ ol .... ,~ 0.- ._ 
,.,. boll, MV'I bHn , ....... , ... IOwr o.n~ c ... III" u n ... 
Iift..t ..... y. Th4<joInllng tompO<o .... .. -.I 0<\ 'he .... "~ ~<I. < .. 
..... y _ 10 ml ~ ' ""","ion IIoftl,,,c, If , .... i. , n, n ... tIP 
. rour>d , II, ", ... , wltll l .0fH.<~ m.II~ ' '0 /'I{I ~ brut ."" ... ' 
H _ .... ". . ..... II • .., ...... r>d • k,.d-' !>lOCk 'II.~' _ 
mol_ ~1," 'i.l par IS 01 , .... """0 _ CI" "'" ' ~- "', 
lowe. Ct"I""'caM ",""" ... dl Do no, ..... _ ,s b." .... _ ,.,. 
m"in; t url ..:" 01 ,.,. co .... kc .............. 0.... ... ,11 ~ltI ' 0 
<Mm.gl oI t .... ...... _ .nd ..,b" Quem 011 ~"""ge 

IS Olsm.nllin9 n.. ... ;,nllll"" I>o> " ... , ' I"",o'ng thl 
9Nrbo. eOft'lpOn ...... "' . ............ ntS pr,ml" ..... " 

1 To \I11n l eu .. IV ' h, !J'I8' 00. CO""_" ,",""'sh.ft 
.... rnbIv or tn. prim • .., &/'IIh • • , •• "'CI'",,'" 10 I . .. ..... t", 
.nwinI un;, trom "', If_ I...,e 5«'1<,,' 6 1 ,,1(1 [0 11Il0l11'' the 
crric.tM ''''''n ISH Seer ....... 11 an<! ' S ,. As ,I .. ~. 
'"'''''ClM ""It ... . omuvtl'd .1 ..... ~ I .. no,"" ,h. , 'he :<II'IC' <>< 10. .... 
dr\nn and .nan .e .... on ,n 1lOS"l<'In '"'' ' Im';n;ny "'leo'",,1 
eo~h" .. ~ ... " '" ... ,,~ " .. , "", ,,,, <1»''''11 The ve'" 

MI_ ~ c:en boI '''/IO,'~ ..mt. ..... W' Q>-" IrI ..... 
"'''''', If ~ bu1 ,"",don 10 the Mlec:1OI do'um. fotb.rod 
IlllWllINIfI wIlI_ .... ta .. CflnkClM .. pet.tion, 
2 Oil I "DID' t'- atlKlO< .n.ft claw from ......... 01 m. 
.. It<:lor dnHo! lit' ""110 II OUI '9.;: ....... Int '" '" h i , The ~ 
~ /\OW boI p"'ld If" 01, ... k)_ t;r .... caM htH. Slactoen ..... 
.. me .. !hi ....... I~' Id pivoI: bolt ",,'ddt .. ,111m the MlK1Dr 
drvm ckMtlt ...... no. l'IIum aping IhouIcI now a.. " " 11 I d 
IIIId 1he "'- lifled -.y, If . .. ..... tn. boll whid'l fIUinI!hI ~ 
~""" "",. 10 the .. ~~. d.um lind. ThI ",.,. can ~ Jihad 
""', 1DgItn.<..,;m!hl _II .... ClOt ..... thellNU' .... !he 
inner pit... , 
3 FI ...... the .... rI...., .. Ill .... pili' which II .. cu,iMI by the 

Ioc:etian boll lot the .. 11<:101' WfI eenu'ng 11>""", .r>d by. I 
.. Jt _ ........ "'_ . The ,- ti .. _ be ',qiclel inlO """don 
...c.,.;a ptobIbIy • .,qui .. u. .... d .. ImpKI d ....... 10 .. b ... 

". .. The Mile ..... to .... CIOn a.. tfIIq .. d by ..,jI1>dr.wIng \;hi , 

1UflPQt1 .t..rt !tom the cam ... , Noll IN ",,*tIon of .""" totIt I 
poiot 10 .. mowal. and I"," ttflt tham 10 I .... "'PPOO1 tNlt In the 
/Xii'tel , "allYe Qtdoo, 10 l.cIIit.11 ,.e_mbly. 
5 Th' seleclor drum can bot .. 1"",""wn Itom It. Ching. 
109I1:h<!It wil h it, botlf'l"ll . .. loich Is. tlghl puoil lit in !hi ClOsing 
boI • . Th' ...... , .... awildt COnlKI bl.doI .. il ....... In on the end d 
the I <lor dn.<m .. It II ... thd..,wn, 
tI I1o" ing 10 the upPIf' c:eoing hili, '1I1fI1ion gn ~ ........, 10 
1M 1fIUrtx. 1/'1."" Q."':'1Ift end prim.ry theft. "the 8I1fbolt 
plNona _ ~ d IItIne ,.CTN.1y _n, 1M blcll.1I,., 

bt",,· .. n IIC:h pelrd " ... un 1M m ..... red II thi5 AI9I, ""'" 
I di,l !Itt G' IDlll mountad on • ..,il.abb " ...... , An"", !hi 
probe 01 the ~ ""'81 10 .. 11 I>POI'I ane 01 m. G'" 'Mth. ' h ... 
..t IN ;.uge II _ . Rack I .... piIftIon back ... d Iot1tI ...... noll 
.... .. ""', d frM!NY 1t_I'1 Ihi. Thk Iha\IId 1'101 I'clld 0.13 
mm ID.oot InJ 011 Int ptIr eI plnJon.. Any be, ,.-. c ... . tnet 
II hllc.tiwo (II _II. Ind rn.., .. quIN , .... "' .. of - 1fIU" 
canelllL.d. 
1 Uf'I"" GI t .. mlk~ Ind ~ '11rnbll .. ciw.- 011 I 
, .... II PI-. Md p', De _ 10_ aIdIln thoIIr /'IOI"'Ie1 0lIl""'" I 
poaItIon .I1IM MthIr .tt«I1Ion 0. ...... mb/y II eIIie. n.."nm • .., 
lIhaft ... o .. _1I'IWd QM' eI the ~ .... dhlrpgld IrOII'I I 
... PI li''', drhe cftaIn , MM1I .... dI_llotlfl '1OI"""i'IWII 01 
no. ",I"...,., ctIIir'I bekw. llmo'of.t ., IN1 an ,....mbIy It ~ 
1M flUid 10 run In .... n-. dirlclbft. """'!'lOng , .... ~ 01 I 
"evil 01. ~ -" Io4,..Vo mlln Ie /lOt " '01""',,' 11 II. Tht 
~ft c:en _ boI Iftttd ..... ., ..... puiMI 10 _ tide. 
Chtctt _ both bot .. CO'.,lt,n. "-IVII. ...... _...., '*= .... , 
....... OJ l\aII .ringI: 'Oft,l,"" "...~ ...... been 11ft IMhind n .... 
.. ....wao.shI1 .. _ ••• ma' I lt ilN.i .. blalo.., ... m. ... iol: .. 
..., .. III"' 10 awoId conl_ d...-l"ll ... , h'tbI" 

• 

-

........... 
19 .Zd Rcm<>ve b:."on boI •• A I and ~ .... II!;) 10 " , .. " . 
.e lllnr" pI~' f 

.' .. , - _0·_. ____ ~ 

, 

r 

• 
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Chllpte. 1 Engine. Clutch 8M ge.rbox 

I 8.,100 .... mining _ par .. of .,.. " ........ ..., ......... nil 
kII' _ ;, is "tErti" """ ~ .r-Id bit dU"E $ _', _J,. 
UM • ~"""p •• afflrI mr.".. high " ..... poIn • ..,'-rn II> .. me •• 
,II 1I.e" D4 old oil .nd $I...,;1Qt ....nich on.., haw aceu~~ 
Wilh ... lh. engifwl . 
2 EumiN 1M crank",," eUlingt lot Q'KU Qf 0'1'* ~ of 
dim • . It • uildl;" diIcove,ed II ""'" loqulre. lP'!,i.IGt r.p';'_ 
3 h ........ ~.elully eadl PI<' 10 ~t.,mIne IN ,.,_ of 
....... tfl«:king with ,I>e lQI ___ f19UrllS I"~ In 1hoI Sptcif'\. 
cellon. 1«1_ of !his Chell ... If ,,*. I ........... mon otdDubt 
~ ..... Ia.nd ._ . 
" UM. cJ. .. lift! If ... r~ 106 clu~ and drrinIIlhe v.riDu • 
CGnponerll.. This ...;II """ ,;ate u.. rill< of ...... o~. 
obil''''W'O .'" inl.m~ oiIWr,s. _ aoutintl .... 1ubric416on 
''/'It.m to I.~. 

1 The Hond.o 760 and 900 dohc mod.ft; •• fittftl with 
........ 1ItI1ot __ ,1_ pI.; ..... .,;n,g. 01'1 !hi er--...t1 "*" 8nd 
*"9 ...... iovfnI;ls. 
2 .... rlno lI'Ie"" ... rNl;...Iv IN_"""', ... If .. II" , dine 110 

• __ .he enll .... , 01 mIIIn ..... ;"51 _II. wh, .. th.1IfIIIIne III 
-......Iied ~utIv .• .,«'eI., In view of In. .mounl oj """"" 

""""cII will bit nih 7 7 ',., It ... , .. dill, it . n , of IIW Dnri .. t.iI. 
"""' ....... _ .". tI.Ie _ of .... In btoarlNp ~\'*. 

3 W .. , It ..... "kknl in !he """' of .cuttino 0<' 7' 3 ' . 

mafb in .". btl '..-..a -"au. II is 1'IOf" ' ')Ie 10, !I .... It ' . 
....... 01.11 in view 01 lhol .,.,., .oft ......... 01 , .... D .. ,inC! .....,_ 
...., ..... inc:fu_ dMt_ ,"-' wI'l ...... 1. " w_ of .... 
MtI.d Is delKlld. .,.. cr..,k ... ell ""'" lM dMtlled lot 0\ ,', 
.. dftc.;o.d'" me 10li0 .. ,,,, 1IIIO:I1on. 
4 Fallilf. of , .... bit! Wid bHrinv' illro.~.1ttIltv loCCo..."."I." by 
• ", .. ~ knock wIIhIn 1M ctaI1kc

"" n.. Io:n«I< will 
tN_ prour""", _ .. .rid •• riot> will liiio tic ... 
.,.. .. nced. II .. .. "tI"" tNol boldi .. " III"", '- i11Wf~ III) 
withe"" ~ bI ~ ...... " me """lnI II ..- .. !fit. .", .. eli l; .. 
1'-'"' II • n.It d to< &I""'''' • conr. ... tIr'" ood ... _ ... gr....,..... QU""'II ..... eot ........ cit .... . 
5 Bator. ~ big' lf'd be."",,, '*' be .... mIrl.J t"- r........, 
~ If>WI be .. mo.'''''''''' HCtI e>onnidnU rod. hctl_ '
,,, .. .-d tI'!' Iwo I!Igh •• ",.1'\ bolt .. a.tor ... _.t .... Ite..m 
cap in ,,~ion ~II won"CIIng rod 10 IhIIt II ....... III .. pI' -l 
«>rrKlly, ... with ,'" ..... n lM..w.gl. _!If will III ''':IInl .. 
K\lffing or lCOtirIQ ..-.cI ...... b" ~'" WIIH. """'I III fI~· ... ed .. 
lour co""'f/le" "II. 
IS 1Ie-pt_Mini bHrng .... Iie for illh ...... big ...... or ....... 
bi .. irijj~ •• ~:.d on • ""Cled iii be .. r .. : De.,. •• 
HI .. 18<I 100 " ,'I'OCI 10 lit !hi oriviniI ItIunwI 
6. TI ..... I. al ,tia/ lhal the _'I 10 1>1 .... d lor 

""'''''''-- """" "'lOCI ind cr .. bI>Itt. s.. 

BEARING 'NSEIliT THICkNESS: 
A 1111 .. 1 1.502- 1.150& mm ItU'IiII I --O.0591 ;nl 
I'B' 'I : 1.4ae--1.D02nwniO.OfSO 0.0681 iN 
C 1&_1 : 1, .... -1 .... fnf\\ 10JIII ? 0.0580 il'll 
D IGr .. d : 1. lia-l ,-. INn IOJ'68J-O.Oell 1ft) 
EIV.lo.d: ' , IU IAID ...... IO.X· 0.0611l1'li 

fOg. 1..3 ... ..., .... rIng ........ tGon ... bIt 
rA6LIc.& '0'''-1( ''''''~IJE;J( sr.rv UIUO ... W. 

• 

-

Chaptecr 1 Engfne, ctureh and gea,bol 

8 The ,l"invan l ",an~p", 00 !oul~ido OS . ..... '''I code: will be 
f""Ad on !h~ ftdI.jl' ot a4h"n ,"~ II~ ... I><!'~. ,n tI>e ~M olllle 
C'8N.p"'. ,I .s ,~ .... m ..... I 1.2 ... 11 !""! Is 'tKl~. wflilllllMo 
main De.""11 """ .... 100 GOdtI """' ...... lin .. IA. 8 Of CI. 
n.. " ""''''''" O() .....,. ., ero,,·.I'f .. ~ wid! .... CQ ..,.ttllng 
MCI _ 1e I I 2 04':11 ",oid"l is .... , ..... ...,on ttw edgi fIIlhe bIgr 
end .... me ml .. t..¥W>u 0 0 codft Ie". _0 : 17 .. lit • ...., 10 
e<)N"IKI"<Ie"1I ""'.5 . .. """" 111M fl.'" trw O ... CiH IA. 
B Q< C' .. "" .... 11 De boN! in .I><! ,.01. belOW. HoM ~, .. 
C ....... hlf' jou, ... 11 mh 01110 iii .:i_ltd b'I"'ulIU'inU will!. 
"..;c ....... , .. Th,~ .... thOd "";11 ""' .... , d'tI dlgf" 01 _ .. n 
..... ~'¥ '0 iii .. "INd. by como.tIng II" figo,oree oblilned wlih 
'hOle IndlciI"" bV !hi 00 

, , 
1 
• • 

• , , .-• 
~ 

"i 
:1 
j . 

MArIN BEARING INSEIliT TH'CKNESS: 
AI8Ioc ..... .. ga - ' .$02 ....... 1 
8180_1 · 
C IG, .. "I . ,,'90-',.9011_ 1 
01"._'. "'86 - 1 
E fll",1 

flU. 1.4 M'In 01 ... ,.. -'"'ell .. hel;'" tdl. 
f/t5W. ' .:l.1 t!""~ .. ~"'ii",G I( ~"IH#A- /fIl)1-~'H 

1 T~. but;"g iNfilhft:::ll;"" .. 10, both chi ....... end t i ll ."11 
IO«m ... to COlour-COded. Til . 1~1I1 .~ .... NIvit _ m. rIoed .. 1111 

• a.t of !Wlnl on ona &dgtI, .~. ~"'. end QOr I ! ctJel"ltI¥ Ihe 
MI. c:or"lQOfIdinQ ... ill> II,,, ... " ..... " ... !hI "th. aba'il . 

I If '''' ....... or boll' *"" IN." ,"", ..,.,etl$ .,' ' '''''''' 1<. t.. _". 
..... ",nkSh;o" 10 ........ ."""1,, iii dI..,.,." wlln _ .Id 01 • 
rn'crom."" Till journl' .... '.d •• "";'1 ' nol ........ ..., ..... It! 
anvlll"'l li~. ,lie 'lie af I .... 10ft De .. ,"" ......... bUI If .... .....,~ ... 
h .. bun .un !of 10 .... rim. will! worn be.,.;.,g.. "".~'"" """ 
diIoeloo n.. rna""lulu,,, doll 1"00' ~lfv any ov.Uty loIer-

• 

21 .5 R,";"., big......:llh .. 1or ...... I ... lIan .. 11>0_ 

1M". bu. " • l00.""tI \lU1de ",,~ ... v '" 0 D!i ""n 10002 ;"1 or 
""". WIll w ... " ,1 "tin.",,! iTCli<,," 
2 TI"oIt cra ........ " stIould t.. ch.-c~ed 104' " '" oul by IU"'''''',;ng 
i. DeI~II'''- unUM or on IIrrbIo<lo.lr """"lIe • Dial goIuge 
lOll) 10 .... upan ..... c ...... II\Ii41 heo iull joy,n,t. IhM1 .ot.,. 
.... aanb"'ft _ CO"""" "'''''''IOM. noUn" It"N 

Thie lip. -"ould!hen Della...., IICI 
n.. _.:.-. Ii ..... lot enonUhIfI 

,~,""" lot zlvros 01 
",,",ring worn be""'" ........ 
hi .... bMn _mil ...... oul af K ...... 
... d.mtged in "W w'y be 4'«'''.'''' 1<1 I_W It. T", 
....... uflCt"''' lbo, no! """"'" • service " c,,"ngoeo a....... or 
.. ,ppIy undIraize 01."'-11 ....... 10 HlooMI1!onI"V by " 'ortn<ti<Iu 
.... III .......... _ '- nol orloCZlc.bIi.. '" _ .........., ... 
indo!!I>i ..... n. on."....'i .. 00tI"IPII'Ie, -. 01 ""*" '0 .... WOI1o • 
..... QId O"IMSh. tI 
• Till Qe"8AC44 De"'''n _ ... , 01 be ...... ~ "" .. 
fQINIC\"'. joutnal .... , Dt cIIon;Ud !>or It>e " .. 01 P"lesligolo"", 
l ... eH g."",,1 PI .. tig~ it a ",_IIC! ,!f1Jl 01 olislio: 
.... ,., .... ,1Ia, c ... 1M CO"'P'"'''' tot ..... . ftn.wo "'"""1 ",,'ltea. 
The ...... ,,'''Il w~!It, af Ih ..... r.i ... w"" n m .. ,...,&d wilh • 
mlc.O .... la' woh II"" ,~ 'm<)Yn, 01 du'~ n<:e For • •• "'1)1. it 
.... dn'..-c. ;" "'" IIIg' _ bit"' ........ , 10 be ...... su,.. 
PI.~IgIu", II/Iould iii uMd '" II ... loIInw"'ll '''Inn .. . 
5 Cui' W~ 01 PI ......... """ 10,111 widLh KfI>lO"" bHMg to 
be .... ..-.d. I'1Ki "" PlesDg.""" ""I> . 'CKS t"- be,ring 
jou ..... IU) the. ic ;, .,..atItI wlWI WI. a.n~ .... " PIIoI .... 
CU ..... CIInt! , od DQII"IPI" • ...;,to "- hili .... ~ on 11>1 ~ .,., """ urw""'" ....,..c. Il"N be.,;ng Q;I _ ..... ,. witt! ""' .... U 
onto th. _~IInt! rod Datta. "ept_ .,.., light ... 1M rIUIinIn!I 
...... to Ihe ......... 1 '0fCI_ end thlflloolItfI"'" remo ..... ....,.. 
ond 1M bi.ring UCI- WI!l'ooul bu~ 0< ..... . 1lI .... 
P1"'9tuVl wip. place II .. III ~fo.IlI paoIIl bllw"n • 
mk:o""",'" IIId fIid aff".,. ___ nl. nw. wIIIlndlcat.11II 
'''0,", (Ie .... Ill . The IHIgI .. aI .;. .,.., _It II<'IIIt 01 rill 
""'~ joumale 8tId rlllilendi<d end IIP.lc, limit dNr_ 
.,.. .... n III , .. bllillngs Ie vi •• " In !hi _cific.lrions a' Ihe 
~·ih,;",g '" , .... CI\ij)I .. 
" n.. ~ .. '" .... droltod ail PI .. nall """1dI1· ~. ail 10 r.. 
led undl< po ......... o t"--wnu~-. C_ ....... , tilt t;ok.., 
to ~iIIl"''' ou, «, ..... " . 1If .... 1tIIIy b'l1'IIng compo., II~ lir. 
1 Will" ,.il1lr\i1'111 cor ..... 1Ing rods Inti .... ~ 1M .... roote 
tl\il under 110 o;I'wm51....:4"llhould ..... _III 1M .:IjU1led.,,!th 
• Ih/m, .iQ1'ptCI ire· or !he hi 'CUffon;ted" by 1~;"If!'" OOh"Iictiro; 
rod and biariog CII) '" by ~ ema", dolh !O th<t bt.,ing 
surf~. TIMt""". _tI .. this w~t end In ~I": it ti'IIt 
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• 
.... """ ad.' U ........ bOa ,,0(1 baItJ 100 - 1M va ..... mrt 
Mv ..... ,et..d ............... ed. 
a 011 .... _""" .....t.C" bodotI .. _mbIy ...... pin • .-.d 
~ .... ,. ,he "\If> r:A m. be,d"" .... 1Is ... loc.t<I to" ... ,"'. 
All .. !lot Inri, .. , 'ift!I ... ing r:A !lot o:orw.<:ting tod nut&, chodt 
'hM ..en connect.ng .ad .. "oav.. If ..... , ..... loghten 10 thot 
..... ifiecj ""QUe Nfl'''''''. Check ..g..., mat .l'1li bMling It QUIte. -
2l "" .... .., IIhIrIt .... mbl'.1M! PI'I_, ct "A ' _onI •• III' 
...cI , ... ~,.t>ooo 

I Pow. r Ifom ,hi co.fIb,,-lt I. 1111""";11.0 10 !hi po\mIty 
adtIft by .... ay or • MooM. Go' Hy·Yo . chlin. The p'lnwoy ~ II 
suppotl*<1 ., uch and I>¥ • Iou ...... ' ball b .. rtno. .,0 In· 
QOtlIU'.I ... ",' ..... ""·v.ne '- a ....... w-beo. Po .. " from 
Ihi prim ... , shah to Ilk.., aft by. pinion ... ,hi rigIIl-Mnd end. 
ThIs acta " • ""imlt, driYa pin ...... ~ paoo" 10 !he 
d ... lcfo . " 11 Is _ired III., It-. prim.ry pit ' gon .... mOly be 
"II'iO,'~. ",,, 10 5e(1 ..... 3 r:A ,ttis Ch./)". lor d, .. " .. 
2 T .... ~'" ""II _ 'fIgS &hoiJId bI! .... .tuII\o w,s/IId OIl' 
.... '11 Pll'oI "'. wlt.bI, cleani"G !<>Iv,",. lIMon chmotd 10<_ 
'" 10 ... \,.·" .. " OV lIIinllino lhem. _n, IOIIgh IC)OU Of ""_ r<ibII 
• ..,.., ~ ,..;~ indiell' ,he nat<I 100 ,_"""" Tha .. It~ 
1M,,1ng (In til lll1'iOod IhIt ...... "" !hi ail ",,!TIl) pIn\oto 
cIKI'I'. IM e I'in_ end IH ..... P df~ pin. "'ChIJ by I .... 
tle ... rng Itlai"'ng cirdip. The bI .. w.g IhcH.okI nol Pf(\'.'1 'DO tlgII, 
• fli on II,. "'-'to ..... "' .... oft ... be ..... ll.d II¥' ,,".10'11 !hi tnd 
01 IIw 1h.11 ",.1Nt • hard .. ooa block. 
l The tigl>1· hll'ld 1Mtt/ne can 1M ..... 0' I~ 8ft .. dllnltndino 
,he prim ...... plnlon '!IIIndv. II de, -ibid in Saclion 13. Do I'ICft 

oml, '0 chldo 'he CDIIdiIlon 01 me all .... rt ' cio .. 1to'*<I1O tn. 
..., ..... "" ..... Itt end. If l1'tI .ulh; lip .. *;, II" """"" 00 lito",,,,.., It Ii>oI>Id 1M .......... d 'I ..... n" 01 ODUI'II. 

wilt> .,.. ........ .- whIc:tI .... _ trior a• "'.us on "" 
oo~ 01 • :pllr.d o.n". Rube.. dlnoplo>; block, _ IItll~ 
betw .... NCh Pili' of v_ prov'~ Ihodt ....... pl:iDn In lhe 
_101 ..... tch Ioadlnys in . Ilhe. diolClioo •. "'" .111 ,,,,, wII 
0'101 ".". .... nv rlq\ll ... "18nllon ,,"til 11\1 n.obbtf bIocb btilomt 
comJIfftMd aft .... ..., fo;gh "" .... '- '-" Oil.... ' 
5 The "-I< .. ~. bo<tt I:.Iin be P\A'-I off .tt ...... poInwy 
pinion ..... oigh, .hIJ\d bearing """ .. been ... _ .. ~. no. lOW 

hIM. 01 1111 II"" ... MCUt'ed by • cirdIp .nd pi'" \14'"""" .
,1\1 right-tltnd end. Once the .. h .... bHn _'!Co.d the_'"' 
01 m. ..ni. can 1M d6wn out. diIpIaclne du dlmoIng ~'a 'I. 
I ChIcIt ,1\1 n.obbI .. lOt d ..... ge 00 c:oonpt'1"hn. 11th. unit. 
In,,* 000Id1tion. ttw. \I4'~ 1 ... no di • .,....it'. frM"..., WI_It 
~ ._mbl,~. and the fI,bbllrt IIhouId man the two PIrts. tiyhl 
!'It. """ . ',dne .. wiU , 11ow .... "en ~IO bell.....tllrtd to 
lhe c:fvlch and ~iOfboll. .... ~mg IIIto mao;I ......... !hIt u~ .... nl 
10 ride. T .......... It to .ea!lllmblfl! In IIw ....... on:IIr 01 
di ....... tlinO. II ....... n.obb .. , __ 10 be I ""'" tighlllt, u ... 
• .r.' tn'OOWIl 011)11<01 ••• 'IIbr!CIfl!. This will makt .... mbly 
IO'IUch 1111 ... 11\1 "" .. col ..... I>Of.*'g oft 100M .~ 
7 The MOf" !ypI Hy·Yo pIOf ........ ""tin It lu'OOTIIIic:aJ.,. "".tId by I h.,uo.uo;e ...... ".,.. m.ch ....... fed by the qin. 
e>!'liUppI,. Thi,.YJ)<II of chel .. Is ... ..., ''''!en' 10 "Nlching. tnd 
.-.y higII mile •• Qn tIOf .... 1Iy IN ,,,,, .. ed ~ ... _WI' to 
_-,. The dwIIn Iho.>Id be t .... e"'"" !of __ ............ 11M 

IO'P If; .ltlppe<j kif """" ...... followlna l"'I)tOC8du ... 0\I11;n.d 
to.iow. If II Of ..... me .",ie ' 1Hr>rt. It ........ hv+"11 ~ .. 
thl chlln In vl,w 01 I .... _Iidlrtbl, amount 01 d\smen,1Ina 
"""rio th.1 _ De _ i,1d .hould ~ pt __ n .... 1 ... 1M _ 

lUI"'" 
8 ...... embl. "" o;t\.ln .,0\1"" "" o;rtnbl\lh tnd pnmary 
1hIo" iIPf«~e" . .... ChOtlo>g IhI Ct ........ " -0 ..... , ......... _ 
on ltMo VtoOfIIbIncfI. Anldl • .,rina IMI.not 10 '"' prim • ..., ..... " , 
IOO'Id IIJIlI¥ • liint on r:A 311 kll178 .... \Ni1h _ efta'" ...- ..... 
...... OA, ........... ,1>1 ct\I;" I,,,,,, ..... woon In Fig. I .l. The 
0'10 ..... " .. 1ft '- 12978 - 1~9 . 88 "'"' IS. lot - Ii .J llln!. The 
efta! .. mil" be ._.....a wt>en ~ ... .co ........... "" I IItnIt 01 
131.1 mn'I {Ii. 111 InL 
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Po""" 4 "" 
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-

Ag, 1.1 Pi_ MId co ........ , _mblr 

• 5 C~,;"g rtMI - 4 oIt 
6 Nut - aoR 
, BDIf _ II oil 
8 II /g·.,.. bH4-.g M#II • • lIN 

9 Af.m tJUrhtg u.JJ - 10 fItIf 
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~ ___ 3' 

, p,,.~ dI, '., 
2 0II1IfI"'P"'" ~ 
3 C,.., 0* (#1li'RHIr. . ", ' -.......- ... 

• , ........ M"TO"O'fI#tJu~ 

5 C""-' 
If 1'1;'1...,""" 
1 S~ iIIloioohr bocI\r 
8 Sh«I< dillON .. <WIn 
9 O .. vht',. ....... - • ...,. 
10 SIr*",.. 
" ,10".:: • .".,.,. ... ~ 
72 .""~ '""" 

,..,._IIf'f rlUMAI>M '''~'''"'J ' 
F._ , .t Prlm.ry .... " .... mbly 

15 rM,i_.-HI pi«. 29 S .. I/tIg ___ 
' 6 TMUon" JPIing 30 . _Io",localirtg mrg 
17 Ttm~ pi,. 31 R-p;.. 
'8 "",'0_ wlw body 32 B.u ...... ,.I.~" t, $,__ 33 O;, • .J 
20 R.",.. 34 SHIinv ".'.J .••• - 2 .. 
21 T~""" 35 BtJIr - 2 tJII 
22 Spring 36 Nur 
23 touu... pin 37 Split pin 
24 Bolt 38 C;,eJip 
25 w..... 39 Cimip 
26 1",.", w.Iher 40 Ckf;p 
27 Thtw,_,"" 4,8011 - 2D1f 
28 Wuh¥ - 2 flit 42 Burin, 

Chapt., 1 Ell';"', ctutd'l end gNrbo. 
., 

• 
'-• . t .1 row...... 2 
/'OIoO,,tt ,ro,1WtI 

$ 011 ... 1 ,.ih.: .. '- dillmlll to"'liPI I)NClMly. U"LE"~ t? teUt: 
1M form 01 011 t$\()Ning C>P Ihl outtidl 01 thelT\lCl'alM. end IIw<t: 
'- POthiog _ .. Chin ItIOM ..ntI",,,,,, ",,1dIe1 of 091 C>P !he 
IIfOUnd _il !hi mtdItpc 11M IM:en IW>dlng. One of ..... -' 
<naeill pilCH 10 look !of .. ott .... it "".:<1 ..... gell/tL(l:o IneI 
drlwl ~fl, The..., ~"" •• "ed If ..... _ .... 

~.-
2 at ''' •• , ICItdnl. l". oWl ...... ...ct If !he "'"" '- b,he ............ a.d" It iMzlttv $0 ' ''" .. .. ?he ....... OI\.IIIUi aI 
-. na/:z; wilt OW "M ..... tiel 01 .... "",i:. 01 ,.... 
de .. , 5~"II eItet ?he link ~ bHt't .eio zt.1Jid In - ....... 

I The i ..... ~ idh:.1lon d billy worn cyii .... boo_ I:!'($ 
pielOPl Ie _ ..... emokll'l9 from me ....... _ T1't5e ...... , 
I ..... IhII form all?Iue hue ctndlng lOdc.II"1f' Into, whllt "-, 
....... _ blcom" more pronounced. 
2 The olh« IftdIcItion It pilIOf'! "80 .• form of meullk rMW 
"""'ch OCCurli ...,.,. , ..... Ie III", \of(! on ..... a.giPII. If ..... IiOI> 

, 

, 

• .... 

; .... bof'I it ..... mI" 71 ",..tully.« ... /;leo IouoN:I ttwl \MIw • 

10 ... <It _ .. +let 11M ~ ..... ~, Th'- ......... IN!lmk 

01' ...... vi ttw klI' plllOn m.e. 
3 Mellu" u.. bore 1111_" ~ billow the ~ 1$"", II' 
11'11_1 mla ....... ' .. , or I .... gluge ~ ... r. .... ~hO you 
oN8ln with IN hlltln; " It. bottom of the ",,*111 -.. 
""""'" hM nDII been -tl.cud 10 .ny !*ton _ . If IN 
dI'''''_ III ,,! , 1(11 aoeull 0.1 """ fO.ClO' In! ... c,1I£ "" 
bb* ..... "Il' h be '110 ...ell ........ 10 !he _, 11\11 .... 1. 
" If mill ''''' ~ __ ",7'In'-. -.._1 of 
bell-. _ '*'" .... ' ".1 1.1e"1 .. A,m;"I?tIe mg. 
trom _ .9'100 f_ ..... "Iu ",L. S-ionl. INn ..... " lllto "-
ben 10 Nt !hi co; i ft In ~ f 11\ from ?he ?GP. ".1.:" .... 
IiJILP "Iii ,.., .... W' '11Wl Wid ?he .... II? tII)"., ..... ",Aa ' ;P'" 
boa II 1M ill' . u11 0.10 P'"'' tp,004 tnl .. ~.I Kt!Dn .... -
5 II,..... .... ii' I I IIU*, .. , .. 1Pg. ?he wanr. "-'lei " 
",""",".:I ., • HOPdi 9"._ AlII'" Of !LII • CU<'l'/iMl_ 
... "".11. chap. Ptm • _ .... eI?.w. In ?he II:CnCWd ben 
... wfth ___ III +0.15 •• 0.&0. +0.1?!i ,nd + 1.00 mm. 
e Meke lin ..... _mill LlOGIna" of .... ey9IP(Iei block ... 
..... from 01 8IId fOt:1 dIr\.,. milo e.n ....- ?he frM flow 01 
ILIr OLI''' till: .L~ 8I'Ld Au.. _ ...... dna p:obI,"'" 

.'OJ( CJllAlfOt.Ou 
'Ie-tA CylI ....... M"d - liT\' CI7&OK 

, (',11'.00. ' Hinl 
1 Loc./i.., dQweI - 2 <!If 
3 C'rIItwIM _ ,.slr.fi 
4 Q·rInf _ of gIf 

5 Lonlifog dDwttI - 2 rJIf 

• 
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.. ClUptet 1 En.".. dutch 8f'td gUlboIo 

25.2 Now hl>nlPIQI m ..... 001 '*"'" bore lu" . CI . NOli 0 · ,1og 
! ... u w «l) 

I 11. , Ib _ to.com.. ~ry. m. .... ling pislOnl .-.d 
pilton ""V. ~" tit ";1(:1 _ "-tIUle It>r,o .wI ......... lO be 
..,,1al:1d bot th<llr "'w _' ..... 
1 fI._ I I tree .. 01 Qiibgo. !tom ,M "'IIOf' crow ... "'1nO 
• blunt ....s.d kr.~ 10 I\OO4IC •• , ch;,.g , ,... lur1Kt1. FIno, .. off 
bot OOIIl/IIng "'" C_, oI .. ell pllt"" ~h .... ;. 1 poir~~~ 10 I"" 
CoIIfbon "",",1'01 ..,....1 10 II"""" in ,,,,, tYI\'" Nt"" UN I m.e!'/' 
dofh 001 1M 0011 .umlnlum. 
l PialOtl _.t .. l UI'" occurs II In. Jill" or IG _ ~ d ,,,
plllOn and , ..... !1Ie /om! III ,."~ IUIQ.I 0< _. mlrQ 01'1 

the Itwv.c IIde 01 "'" lliMOft. D.~ of u.. ...... f. will 
nle, .. I,.", ._w.I, if _re. 
" The IIMIOf'> rin'II 11'00: ........... ~"o_ ... I~ In ...... 
" lowA<'lfl , ... ,~ 10 ,.. ... ,. .. , .. sOt I~\ II I!'WI C .... _ 
ncHCIs 0.09 m m IO.~ on; ,... _ 10l'Il ... Clut Jo< ,~_ -, 

II To I f I 7' .... end OI'P. Ir .!it Nd'I ; ': 1 Iii ling Into Its 
<:,110 I : -., utlnO tile UO_ of fhIo "b.r. Ilk"" 10 loci'" If 
5': lJI 1 inch from tIw .. of "'" boN. ........ "Ie Iq ' ,In 
.... toot. aod ,""ff • fHI .. lI,uGt .... die .nd QIIoP 01 the fine , It ..... geI)" 00.1$ JJ. the "" .... MmIt, the """'I) ~ mulfl be 
IMN\ , 1 

,,: ' .... ~ .. 
~omiI!_ ",. Md PI' 

r""" and 1f>d 
Oil cO<", o/ 

W uN"" , 
rap ..wi 2t1d 
0 11 nH!frtW 

0. 10-4.30 mm ro.OOf O.0 1Z;"} 
0.30-0.J0 """ ro.o12...{).rJ351nJ 

0.5 mm (0.010 In/ 
1.1 mm /0.043 kli 

'" WI" n rl'llnine _ pi.- ring .. " '- ... '* 77 " ..,. TO 
cNck m. .... QIIII. If tt-, ;. In.ufft clen, dM....-. th, riftgI: 
wll btMk "Il in the boo, ",1111., the ....giNO II na • • ,," .rid c."" ,.,_t,'. 00"-'111, Th' "'" gao ...." be 1nc .... E1 by filing th' 
tondI of th' II""" willi • Ii ... Ih, thougto tt-. '- flO( rw;>tmally 
'-7771

..,. wid> _ ritIga ~ Hoom "",nuf-= NN. 
7 The tIfI>IiI aIIOuld be . upporllod on !he en;! .. mucto .. 
I)C E Eibie 10 ...oid ~"-ue ........ filing. _ IN>uId be fi led 

I "/I """" 5t>e .nd. R,,,,cl'le only , .".1 .moun, of mil" -' 
• .... .rid '"" •• ~ thoo dI,._. In 5t>e borw. 
• WfnooaoI 17'1' 'II witll piston ri .... It IIldhzbN Ia ,",aid Ia 
_ pIaon It. ' 1 .... 10 lI'. cllldl the rIIk of ritIga btl", tdNod 
la the _ q pio,on. Thill_let be uno1nktobIe ...... """ wit 
""' 1·'1 z ~ into • ~I .. Io:ItI, , nd wooM allow com' 
p'Thn ito.hlll If IIn.-d tr.c:o< 'Klly• II wi' bIo .... II.-d ~ thoo 
two 00 - .... ' ' )1 , ttrooo-~ 1ft ..... ItM 10(; ring Iwto • plein 
ptaIIit, wl'lllltttw .. ,( iClrin;.ul EtI~ Etdo rlng ;. .....-td., 
_ '- ..... Ihiot ..... , .. bIo =ttnOId kI Me. up ".de wMo\ 
tilt..:!. 1lMo 011 CCIfItrIlI "'" II buill I<P from _ 'CfaI* ttl .. 
HPI'l'Md by ... 'M; Z ..... 
• wtIII'I ', ]I r ", ItM ,",., ,1I'a' 01 w .... n ,_Ing -.nd 
• I lin" oio9 br ... ~tian, Uti -""""do. lEI,n _10 IIfE+ 
than by .... 77 ;line 5t>e ...... _ 1= .p't, Wilt! • IIUIe 
• C· .... OI N ring II1II ~ be •• "'....,. by '*loCI , 11<" a : JUI' 
to 1)IIm!, .. ",a." 01 fin ing. ...,.,.. ...... , .. ...... or ........ 
_ttl 11""- un be plMIIod' OJ C , ... r\nfI"'>JOiI.1I _ tM """ 
. lid on (II off, iSM tt>t K CO-prl,;IIg MIl .. ,,,,,",, 
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.. Chapter 1 Engine. clutch and g.erbox 
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" ... \ 
n • 

kHol.~ 

, C~, /Iud __ mbIr 
'2 If .... fUI* - 'IS oIf 

"'0.1 .12 CyII ...... furl u-;: ...... 

1'2 C,.,b!nttw 111M 2J OO~ /11ft 
13 C.,-.,tM ,t\I4J 24 ""wei pin _ 23 fI/f 

21$ 0 ..... - " oN J 06 "."..,. ,.. 14 C_.,.,_ ..... 
.- (H •• CIOI' - Z tilt 
IS 01 .iII". c." 

IS CAi:I-" qIf 

" Clip - " till 
26 O~'. 
Z7 8f111 

IS C);& all. ftHd , .... , " Soh -220* 28 $lUd - 8 flit 
29 SeN,.. - " IIIf T R. U" dot ,""', - • IIIf 

II F"'~ 
II! liON _ 2 tIIIf 

'9 O~nu' - 111>1' 30 Su. ... - " aft 

S ."&fllt 10." boIr 
" cp-. ""10/' -.b 

10 S.1IIiiftI _m.- - " fII'I 
21 S., .. ,. ..",,,., - " oIf 
21 ".,.-., ".s/>oof - " IIIf 

31 Sue ... _ " oIf rdS" 
32 S-1rInw ... - 4J IIIf 

, .. 

, 

........ •• inti IhImt.. tl1P '"1! '"""" 
In t ..... ~ IocIIIoos. COI''' ....... .chI 

w ...... Jpring W ...... IIIO' • .-.d tlmo •• the 
01 .81. . II it 

., 
2 .... HdI ...,.... _ Its .lIOclatld pertS"" ,.1 F1.'. jill C. II 
In • -.hHoIy ........ INiGO' ___ 10 __ ,. tIwI it ill ,wline:5 
In Ita COO'I'Kt ItKIIIot1. If Ihiz ptICaU1\on ;. fIOl ~bp,ud, Wi."". ;V'I""" g wll be 81_lrwIoIt 'k WIIan d."';ng 
.nd .... minlng 1hI .. compon,"" dill .. Ido _ .-.lYe .nemb51 
,It. lima. !Dr ,/'IIo .. me "'IF"'~ 
3 EKh ........ truwJd M thtred prior 10 ~ lor .... If. 
c..toon dl; c.l.l~ be '.'IOl: I front IN lop and uno;la ...... 
of the ~.Id, IPing __ IIOC to KG ...... ".'11 1_ 0' ....... 
R40mo,. the h • .." .. bo" choc< " Ii u, ' ... bI ... t eroded w.pIi' 
and ...... flo .... off with. fine .iI ..... P.pel. 'Nhafl dI.n!nt l1'li 
litem ~ ttr..,..... _ ontv IongItudln.I IttOkH and nol lotIUng 
MmJo" llw lint z~a .... c:at.LMl:l' by .... _,., pIper .... y Cf' " 

Ilia .. fli5u<e 11 It ~ .. a .1d till r::Ircv .. ". Ii C, '" 1"-: uti ... 
_ . A Mel" c ny,Le:5" 1.1i"" da.zM ' 1:Iect_ II .ado,oc" $I 
iILC. 01:1' In b..:iItI,..., In 1M "'nott, 

• &, ... olnoo 11M .. !woe 77 I'no '- In cw.iunctIon ... 1110 !he 
........ "I' In ., c,..".,. "-1. IooIoIrog for "D'" vi "'nlng ... 
b.,,""to thill .. ,,-, Mka", to be ..... nd on tIM tb' ..,11 ~.t\; ... 
bec: ........ ,' 7 iNd ... tiltllllllher "- SbWl_ Ii'-,,*,, "'" 
..... COW':M1)eIU.."'" medlr.. '- bMrI tntitI~ "'... ,~ . 
II .... IhMd be MI mot'I \hen • '"" miftoo .... rb on eI\her '-. 
bul II ....... 0. ...... 6M>t •• "' . .. m.dilll 8Cllao, .... 1M 
f~ked. S .......... k8 CMI be "11'10.«1 by I.~ .. d ...... ltlc ...... 
5 1f.1 ... lI'indlrog;'. ~ UII.k. Comm.nc:e by ....... . '" I 
It_ 01 ....... 0IIm,:l~_2od I~ j " 1.1 on the " ..... 
_, WId -..r • -'oo! toOl 110 III. 1M8d of ttM " ...... 011 _ 
HI .... It_ ...., ..... f1 !he wIM '" tIwo ,,-.. .0 me, 0-.. two 
... ,,~ It! t. IIf1I'I'tId In m.,.. _lKl with ... ...ott..r. Willi 

• .. m; 10"1"/' _Ion.. ;rind ltIlhe"...... heN! to the...-t. UIinQ 
• bI~k~ ...cI ,_.1'11 Ktlo!>. Uh tI .......... ooe .. Ir.M .... 10 
thli 0-.. ,,1rdIng co"," 'lid III dI.lrtbuMd .. tonl1. ~It tIM .. ",:.6on _I an ~ ling Gf light '"" "..n 1\0 .+ III 
otIullWd 01'1 both .. , •• _ ... " lhiI dIioOOI" the ".ding 
.... lIiooo "" _ COl .. 5 5 I •. 8.100' pzp' ''O 111> ..... rout ....... , 
m .......... 111M .. 1.-.;,. (II the .... ..,. poinding wmlWJ ;n<!I1_ 
"'" renlo .. d frOM botl'I .... w ..... WId Jw. -' WId Ihlt fIOnI 
.... .,Ulfed'" ....... gul It. If IhII .. _rIon ;. not ,:b "J, 
raPd _ will ~ pi CI ...... !hi 1'oig/'4' ..... z\'. nMlII'e (II 

"'~P'I'" 
e In w.w of .... rumbef (II , .... UMd in 1M .. r8"n. It 
...., be thouJ.t _11."".11 puod ,t' .... _ (II tI>I OIdhtoty 
""IY. JeA)Ing 100II ..to;o;h 11_ (~TiI 0f'I10 1M"","''' In_I 
\'MIl: ThII dtrlco7 oon.I ... fill • 11,5, d »17 bcMt "''''ng • ctrM"II 
Ill ..... on _ fidI end. rullt ,F auotu on 1M olhtr. "*" 
mo>lh .. ll frvaI ... ,llLoie *II II ... coo ... ,,1Id to dolo 
coo ... t til ."UfO mo .......... _ .. "d., n- dl'I; ....... 

_,lit h.ving II "-.. "" .. _ 6L' I'IWI ~ ..... _ 10 be I ... ;, ~ 
On .... accouilt lit !hi val .. &f ..... It • .;gr..InIO .... d ±.-.d 
lilW<nP! o<ltwIlng toy 1toIi ..... tt:od . .. IN. will quI ' 5 'Y +' t Cit ..... 
.. .., ~ ..... and tjI";dI, 
1 11 ... HOnIbIa lionounl 01 "pplng fall: IQ ~ ..... 
flQUirfil .... 01< ... "'ting _ on bo.h 1/'110 ....... S'Id ..... "'. 
oper<ttl6L'> ""'Sf be .,doo:ed. E* ' .. faMlo4U III time-
cone....,;ng _ """ ontv .. MIlt I" • t\iINd " ......... fzaroQ 
,he _ling I .... ....",. del"ly, The III""," lit .... "'G ... """ 
lIo;r.I;gIIlId ....., pta. and • clrcillon muat now be lIUII Otl "" 

IInl (lOU", 01 KIQr\, """:ell advi .. tMI!hI " ...... .t>ouId.- M 
, • • IICId. wid mu&f tha:....". t. ,_ .... 11 dzm~ ko \hi 
...... , lhM '-if ' "" ,,"0'" ir'IItItc"""" 
e The ......... " ....., M ,,::cut 10 " .. ," ph", 6L' IQ 
(l(lmplt>Nte Iu _ ... tine 6L' inwillC1 _I ·"knl,., Nota!hll 
if' ....... "aNI gould ... tI.o M ftl1l1d, !he _II ...... 1 be ..c:ullO 
.. It, 10 chICk w."'" tjIUide CQo1dlIIon b."", 1M _r. _ .. ..,.,1, 
'he •• t... ........ , IOL ... td by C:Ullinu tI>Im ""' .... arg51E 10 
...: cltJC' lhe COO:tc' .... ,,;dlll . ..toIeh fa nominllly 0'" _ 1..27 
mm 10009 - Q,OSO in!. I, lhou5d be noled tfo.It 1t>It. ;'1I01IM>g 
10 0:0. galttld by uzirlg ... a.mulvely .. g:a _'-' _ . II IN_ 
... ~I .. ad 10 _Itt'tld _a. Ind p;tling. rzr1d .... Ioi~ + gal 
"_ 1htOu$h II .. engine 
• The '''CUttlng _.Il0<l '"!u"" the UN 01 filii .......... 
cutl ... 01 ~ ... 1ou. angiH tt1d dOl_letS, The .. _ "4"'" In !hi 
.' oo ........ ing di"",m IF' ... 131, .tong wItft IhI 5$; ......... 
HOt U".., _b .. , The 32· " eo" C/oIIWIi _ UM:d ftr7l. 
... the w .... , Mid,,,,, width" thin *"*' by: '0 ... \!he 45" 
CUlt ... , A ~ 01 ~udor! fa q' 'i'f:...e. __ \!he " ..... 
".1. will onIr "e.., •• limITed _ .. I 01 CV'I'Iif'II t Ioc.ttoey 
b.r:atnl u,.... .... ptMlly j)C)dc1le:5. WhPIII'oiI ~ the _. I, 
110 100",. ( 1 .... . IId .. it ia iIIIttt=' w;m u.. C'tllt 'u hN:d ""-
.... ,aqu~ ................. of "" riaIt. and ... _ (II QlnIi't 
11101 to 1i"Oltllicwl_ ei it t I he. ~ II Ia .oOClill¥ ' '10'.' .... 
Iha • ..., _ring Ia .. _te:5 10 a ........ S ••• icoI ,', I It. n.. 
"xu II infO'iTLIdOtllll the.wkM. Ill"'" fro< thI bIL..rI, fill ..... . 
ha¥lng t«.ah 10 the I'QLJIJIld tool, inti the "'III to ..... them 
y .... 
10 """ ... ~ ::vi _II .... oM be , ... 5ully I ...... d 10 IhIIr 
¥tIP .,u-. ......... dlK,iIll f ;., P., •• pha'" e PI u .. ' AI 
h; 0; _I. • 1*"1_ lJoU'",," jglnl U£ .. _It. II i'IOl. It Ito 
IIktty .............. 11ng f_ 01 \!he ...... ~ _.br.. and "" 
..... mUM be ,-.do 
11 The .tnOUL'\I 0' valve ....... _. II1II" be c:hId:.ld by 
mll....n..g "" ",m with • mlcro""I • • o.tcI< ........ In • 
IIUmI:Ioe 01 Pi*1 ....... , _ ""'. 1M .-.. IUEI ..... 1ng atM-Lld-1f 
I," I.M. bd_ 1111 ...... , Mnil.1h ........ mual t. 'If.LLU, 

Va.\r. ~"m ur.-ke llmJr 

''''M 5 ,47""" /O,216;,oJ 
E_fulJn 
5.44""" (Q,214 in} 

12 The In,,, ...... dI __ fill the ....... ph tift be _ ..... 
~ "*'II bel ...... 1111 0' .... 1tabIrt Ind .... ",1,0_" ThI 
Mr>;iI;e Iimlilloo the go':'hl ere .. foIuhL 

V.,.,.. grMda 10 MIYk. h'''''' , .... , 
5.54 ""'" (0,21. IfoI 

E~"'uJi 
6.54 _10,21. IttJ 

13 The ............. di. , .... !!gu .. sf- .. now be ~ 
!tom .n. ........ IJ. 50 ....... 10 .... _ a_ 01 ..... 10 
9u1c1a dearItLCI, T1'tIa """"'" flO! uCMd 0.07 i'I'WTI j,O,OO3 inl lot 
It\II ;"111 " ..... 01 0.09 mm 10.004 inll,; the CMI 01 tIIt ..... UII 
~a"' •. II lhe lOIII dllf_ a.CI'~ IhIL d'oKIr. ...... ttoer It e»n 
M brouoght "'11I .... 10I .. _!PI flnlnu' _ ~11II """, F.1IIrog 
~ • • _ eu5dl Ind 'tItve ....... 1 be 5tted. In .... -. 
• ..... fI· " thII thI ~81 .. _ m?,!61 be .. cut. 
14 If ..... eorrtcl me .... """ '''''!pm,,,t it: not .u' .... d ...... 
lOt ......... bot plldo>g "', ...... In Ita gu;oa and W'iI'IJ?PIln$ 10 .oca 
~ w."', 10 and fro . ArtrtNng mor.lto .... b70"~ dh :.'ftI>la .,..., 
..... be lndIe"ive of _c_.... ..... II pflllnt, \Me 11'01 
cylindtf hat:d and w"'" 10 • lkit..,. 6n4ce :I\g It .... 
., ....... ,!on orI _ ... , 

.. 
I" lha va .... 9u",," I"'" ;..1e01 .... ..,. fil;" Ihtt qolWM, head. 
.-I wiP 'eq.uo<' '" ,ftP0e:5 dr:ft and • ( .tlM" .mouN of .,.. 
du""U tha •• !'ItW",I Oot' ... , ..... T'IwI .,epped Onlt Il>0<01::1 ~ • 
!j)igol d Jiinll'" s1<a IV ,he ~ ....... em. """~51 thl 1"9" 
J ...... " • .,.,ouPd be sl;g~"y IttQ .,..., "'11 01 the ~.lve 1JUIdI, 
S",,'Of' II" cvlW'!d .. ~ on woodo: .. lLIo::k., ..., !1111 IN 
wmbusllOf'l ..... ...t>e,.. I..:. "",wM .. """ ~ ..... ~;"' (tI tift 
!'lOW boI dr:,"" 0I.i1 of the notad 1\:1$1"'11' "" ..... CQmI)Df'4 .. t(1I 
~ t>t: ~1t'" In • ';m:I ............... ",Ollntjl ,~, a twW 0",. ... 
Ihoukt t>t: ftllOO<! beIIn'h m. hnd 0/ eat/O g uld .. pRot 10 '" 
beina IlII,d G.u , ~ar. oI>oo.:ld be t;IkafL d"';"", DO'~ oper.tIone, 
oil "'" .olt alloy 1:4:,,' curing Ii'Ld till guida, lhamlll ...... 
•• siIy 4Im~, 
15 n.. II"~" mIlS, be "'.""'" 10 att all .. ifill", . • .; " "" 
H",,'" ~_ P¥1"""""" 01'" - 2000000, or telch.llnl 
to brlr>g It. 10 10 ~ 500 - ~.51 5 rnm 10,2 1115 _ 0.2 111 1fI1, Tilt 
v."'" 511111 m':tI tL(Iw 1><0 f.·eul to Iht ",w ",;cia .... _ibid 
;n PI'liQilpftl 8 eM 9 1ILbo • • 
18 .n _ 01 Ih_ ,"""'~I 0/ ,Uied wort; I:oo'>1,IL'" In eylbo<ll< 
hud • .,.;or.tj;looning to .... lIIe .1 _uId be 9i"I" 10 I'IW 
. I'''"i' .... of ... , ...... t: f'IQ ' 1'0+ JOb If>. H....". Sarwka .... "' .. lit. 
In moNt '''al _ IIHICI.tlitlt lQIIi:p .... n, ..... ..-. anti It 
.. nl,~ety 10 WAn...,1 puII;"'''''I! "" .. "",,0/1 lOCo. Mud! at tI>I 
COSt I" ....... ~mt " :" I'" It''sI1Iintr _ ...... mbl ... WOfIt wt>k:IIlto 
e 1ItC ...... y OfLKu'iG' to _"'aul It lid •• 11$1 "ut1dI<l • .,." 
"""'. I Q:OOd ""_"011 of II .. 100:1 Wit c:... to. ........ 
, 1 8 ........ mbI"'9 Itte ,.... . cftKl Ihtt ".0; .... L 
1JI)ting1:.nd CoD"" MIY1t1lIor,;gnz 01 _'f Ot ""rn.g:.,,,,. .. ..... 
""1-$1 w,h ,,~ •• Pttm_1 .. , aft. ... '" Io:gh LL O 'i 'I. ....t 
witl ..,. ... Iu.lty ~_ ........ 1101110 lK:(;u' III11g/'t "I'''' The 
I ... """,Ih. oIlha 'I'''''''' ,..,oukl bit ttIOt ...... e:5 "';Ih , __ 
talipel .tId c:omp!i.1d Wllh I"'" IIIN bltiDw. Spoilog. _ 
r"'t;"'~ <;haao _n comp ..... ¥>ftIo tnt _I fill .... lit .... "" the 
da~ thl' __ lei , asull hom , ..... hae:5 hin lng a ""IOn .. 
..... engI ... IUUelll - if in dowtK, PiIv "I. If1d ,_'" ........ 

v.,... lPIinu !r .. IIt>g/1l - _., 1Im/" 
'''''''F i""" :1f,I """ Ir.S7 ltV 

IJtaont :19.1 _ (1 ,n w 
(NoN w.t ,U,S ....... /1 ,61 ltV 

a.I>..,.. 42.5 '"'" ,un ir'tI 
18 1I ••• ""mt»e lha ..... IItItI ...... ..,.Ingt 0, __ 'Ii"" the 
dlamaMl~"\I PlO::l'dutt F"". .. 011 _I. 10 U<;h~"" " ..... """ 
oil *" It. .. _ .lIm It'LtI ""' .... , ~. priCI< 10 .......... 4*1. 
T .... 1Il1 :;.r CIte to '""'" I""' ........ g:.ld. oil .... iF IIOC 
ct.mo:gad _" ,he ",",w. ;. ~ I tied. On inapection it. ....at be 
_ "'., '''' w .... _:0 will IN men dlSlll wound .. _ 
It'LtI at til e opring 110 ... lhe 01 ..... , WI_ inllalt;,..g s"'" t.prirIgs 

• 
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Chapl .. , E. a ir.. cItrtdI ww:f ,2 i bCNI 

~~., I!ftn"ll> .. Il""~C.V 
Fig. 1.14 C.mIIhefno Mel ... 11_ 

I 0iI-' - 18 011 , C_ 110 .... 4. "',Qf - lIS lilt 10 Sp "If IN ' .. _ - If oIf 
2 ''',_m.h 1 CNt.r ........ - " lilt /I s,:r '+ ......... - If'" , £W''Itt~ • /",.,., '" ;'If - lIS fIIf 12 Con.r - 32 011 , ,.,.....,. - II oIf , 

C."., - I IS "" , E'~'f ...,.,. - • oIf • • 

.......... thai m. dol, ~4nd" i_. #It Cl'jlr "'f hut M. 
~ dl.c:t..fter .... I'I'Ib!~'. give ~ ... CllIIKfI ... "'" .""'. 
...... _ wIIh I 1\aftwMr, 10 INIt • ..,... !he ~ o:ln. '-"
Ioc.IIId DDliKIfoJ. 

,. C.",. .. f ....... fI" li ..... llP.aft .1'0 FrlphJto 
.., : ' ... 111" ...... , .... ,ft 

1 E •• "' .... lhI ULi""I" baarfnc; _I..: •• b .1: II fA _ Oi 
....... i:"" ThII tVPI ot dt~ add _ oor;:r, beQ: FE ... 
~.,.n; _"CI. It .... ~pr.d _If: =~lcJJI '-, , Ib ot. at. 
011 durin; fL"''',.c r:.:mIo ..... If, h!:ro,._ . .,... 011 hit: _ lIMn 
dll7r'L!11d regulF:rIy and lhI ftUM hi. bien "oll.d 10 ~.c~, ... 
bI:oclled,. the b¥UII ......... ""'" cIrw:I •• "",,IMILd D7I ~ 
1IIr..w. d1i1 ptlrtkP7:.!O IhI bNr\r:g:I.. The d .... ,,,,, 7hat!hlt ..... 
...... wi? III ...... ....., ... , or: ..... WI "tor bn, ... ""t¥ U I '" 
"'" 'l1ir:6e, t.Id wid :;e~t.." :;epa. unit un III doM: In It • 
e= ... I_I 10 r_w m. cylinder h'l~. b ..... """* an::I till 
~. If tnlM ... _ ,edt 
2 c.m.ts.h "'_, c.n be:tl '1.1 by. IL9OfFinO OICI'I WId ot 

" AcfIn"".lf IIIthrt 1pH} - liS tiff 

4 Thfu""" -.d t. ..... ~ ... ~orkIboo ","hom 011 prior 
TO I'IIN";~.'I. "'- • '*"0 of pi tlgsUOl on top of HCh 
hE ~ _fwo. fh tN ClIP' III ... cu •• 01 Old .. .,.., dgltntn 
'" oih tD"'" ,W, .. jp 11Q24A Mit'." 1.2 - I.e kif 1ft II 
_ 12 Ibf ftJ 11'1 • d"O'" ;ztwm fill I» n° 11 ,,/VEIZ " ... 
cl .... ncelll piC ... 10 tie 11'07 ' .. tile IId= Im!t. c'"** 
",,",'M! ,_wtl " Ihe Cl811W.ft(tl wllllUffIct 10 bo IlIg It wid"" 
11m .... F.,.. l1'>li. c ... Il_ Of' 1& tit .. r_wI' wfII tie 
not< III."Y . 
I bamIrIt -.dI d ... If ...... " U 77 far IIgM of _ or 
.teAk ..... A -., CI """"' .... "'0:1 ·uIII 01 "-Ill dlwwl." on 
..... pNir. fA eKh Iobt • ...., 1M d.", .. fA _ un be CIIpd 3d 
bJ" M· .i\Ii tilt lobs. Ita, . p point. The ..... fce.""" .. 
!he InIe1 p"Nhl:ft Put" .. 3'" _ 11 .45 In) "'" !lEI that of !he 
~ ~ Pot 3 3 .. 37.4 ..... 11.47 IN. 

• ,,. eamIII.1'I on V ble:' I ....:I lL'f.-:etng ..... e-ua. 10 bNr _ "'* urn .. bearing J:o<Imal. "_I"""" IlOl tiC ,d 0.05 
...." 70.002 1nI. 

IP The --.art h· .. bMr upon IIfnI .... 1 :;e ... lallolll" 
n.:nnI"9 It! q1?r4:k: .. h w ' ,,!he~ • ...c? ~ to till 
toe- of .. "rw _-. "3 3 'If l b,"" 3.., PhI "'" Ind 
IoIPlhili. II Idi' "M bot ."'i\Ii .... fA ':I:Iryjng Fhid- iii i 
be ........ . Wom ptdI. \O~c?::IlM:d 10 ~UId~""" d ........... 
bul on j)i:Ol: ....... Ln • .....". sImP. bot _"ing tilt 1*11.1 
e'gc.rM(l The pL,,, ....... II 00,.,. In .,.. In It'''''ll ... 
M8In_ It tilt ".,.,. fA tilt ". " .... 
1 There II • ILTIILI7 dia'_ belli" J'l .. QIOI "'"" "''' and '" 
bore 10 "tIW .". Iut:ricItlng oL ThIIIhu" noC pOM • _ 
poobl.m -...., ngo.:llr 011 I!I'Id 1F7I:I:' du"g ... WI It _tr .. 
..ld,nl.N <I" .,<11 Uft be c': i I JtJoy ~ tlllllUtIidI 
dI_* IFf rIM cwn ~, " ""'" • t .. "' ........ diG "
tho! ~ m. iW' ...... l. 

3 ThF: dt .. __ !We", v.. :;eLi"""" bll~" .... 7. 
"";'5 .... Pta '-'11th __ dff:e 10 IN IMM: t p: iU . 71 CIII be 
"'" 3 • .ct b1 ...... pleal~" Ir: It.. ...... wey M $1 . , I~ Ir: 
Section 22 ot thif; Ootpl8/'. 

CamsIYIr to ...... oil dor ... _. 
C."." .. cO<lll No ... ". 
A. F. E MId t 0 .CUO-(J.0i!I2 """ 

fO.OOI6-{1.0032 InJ 
u_ ... 
'f~f'" 

"";.-.1. G. D 
~" 
II:H.C ..-dJ 

0 .062-{1. '09 '"'" 
lo.OO24-0.0tu3 In) 
0.085-{1. '3J ...... 

1O:OO:J:1-O.0065 iN 

S.,-.,k. limit 
0.,:1 """ 
10.0061 InJ 

o. ,. ,..", 
10.0063 In) 
0. 19 mm 
10.0075 In) 

C..", 1oJI,o ... ~ 00 
NOtLoittu/ 
21~11_21.993 ...". 
(I.IO,3_' . '02,1toJ 

c .... fgHa, .. , __ 1O 
NO/,..,. 
211.D00-211:0r. nom 
(U014- ' . '030 in) 

--, 
11~ • ...... ". '0' in) 

C.m /oM<I ... " ,., bat'I - _~ dHt.nu 
0.01 ___ fO.OO3 iN 

• 

, 
, 
• , 
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.. 
EI II".. CIN'''''''''~ me ...... Im ..... flvuno quOted iIbo .... 
u~" ...... _ . ..... gom kAIoIl " If wovId btlng it beck 
.. ithln ' mila. In 'M _lit ,,, ........ II In.,.' ... , !he 00Iy 

"""110<> il 10 i ..... "'" cot'ncs.. hMd. lionda do rot • (19Iy 
........... Ic' , " ..... .. tNa UMOt DI u.d _ ..... ~ 
-'_, ..... .............. -1cn 01 • 0G/nIIM .... , "W' "'int 
....... ... .... ,"" .. "'" tt. f '- '" F, p!'l ( ....... -, ,No . .. 
• The ce~ ..... I. ," btl IWO -",'I Hy-Vo dIa_ 
Tt. roBl <II V I 21 .... t.tw • • " thol ~ ....:ItM ,t ..... " 

CollmaN" . ....... . 0 .. (1 dleln """'*'" be", .. " dM ...... , and 
We, Q~ ~ ..,.,.10< ....... "cJc'l~ 10 
co,"pe~ .. " lor dIIIln Slfltt;l'l • • ~.no I ' 7 mbIy blll'lG wed 
lor MC;t! chei<1 . 
10 TM H.,·vo type d\IIlM .... "I "lOW« .... tt.Ir NoII,,_ 
to 1'l'Mdllr. bu l _ nlUally _. _ ... fib plN'a, _"" .... 
~I' ....n .... t the iei'lL _.! will be unabIIo lID C I '1'\ 

H '3"1 "'" .... iI>c:ttoeMd ...... dL no. dah 100 •• '" .. wM 
N<~. IM~wtwn ... TI....,._ I._ 71 " .... V, in 
.... or _ 1hI .. ....a IInh It '- 2 .h* .. 10 , ..... It ..... ' 
iIu<1h« ~rfIro.g ~ In .... _ "' ...... 
1 I ~ _ IortDa! alit-. _ wIN "' ........ 1D -hi .. 
, . ,wtwtlll lround!he two UfII,"-1t ~ """'. ' . _ ttl 
m._ 1'1"-~ Ulling IIPritI8'-'-.-. ~ I fDfwttl 
13 tro IUIbi IIId " a .......... <11' _1 -.own ill FIe. 1. l e. II 
"'_ , C ' ,'a 31 1.e '"'" 112.2eln) 1he dMIn ... . £llEd Ihe 
• I , . 7 limit and ""'*' bot ,..... ' t 

,2 'fill; 22: , " .... ,., + . I ~ c . . ..... ,. 10 -"
e.".n.ttI " d'ilc7olCl1ol ~ .,. a I .. VM«. alFh ..... I 
bc:I 01 13 _ 121 ti. In ",.lfn.; · I , II-. lI']a 7 ~ dIM.
....... 41111 fie. 1.18/ ""* .. - ,pC 171,1 """ ("t11n!. Do 
_ fa I" 1D d I'" lIOFodIlioI'! 01 ... ~ ...... . 
IfIIm alai'll wid'o thIIr . Ih, H _" or ch'1 V Id 
13 TM..,,._ maah.-I, " l ca _,oI 7 "'I IW'7~ t l'tJ' 
wtlul . ....... ..,., _ ...... elwin tIIcl, r .... "" ..... .....,. 
ifill" ", Dr u :" _ 1 ... the II, iL,. look bell .. WWl rM IiFU' . 

~-17 

, 
1~~ 

1 61 

' • . 1 .1' 

it< idlintl u) .now 1M t"'l~r 10 .......... It, co,..a 
.... boIll then t. ... UMd 10 IMICIQ n.. MI1Ing.. On:;;~ 
mil .. ... angInt!. _ In u.. c .... ehain ... II ' ... 110 .... 13 
.110 ... 101 01 m. ~ ....... noi .. 10 tMo , .·~. It . 
~ prior 10 cluNnlfinv. cl.IoQilt t n.msm .. 
..... m, d'.-ct; "-.. 1 _ " fIIn ..... _ lot _,0. If I 
d. , ........ tid or dr?!l78F ~ ""-V Ihollid be ,_'" 2 ~ in corojunc: • 
lion ....... their __ IIIP" iii". dYin ",.."... No,," thaC • 
te"E.,. E3'.""" will __ ,.111 for. 

1 
• • 

..... _ .18 

I (I' HUt 
z elm cAM! 
3 T..w-~ 
4 Sw .. . 
5 T.",,- ('iIChMiism 
6 S pring , """ 
S LQCIuwt 9 A"...,.., boll 
'0 ...... 
" Spo>/)clrlt 
I; S'; Ddon 
13 e.", c".;" 
'4 S tIdp IIIMI 
16 801t ' dol! 
16 Bolt "./1, h.1l 
11 S/1f«lr., boJl - 2 ott 
IS Splodlt boll - 2 01/ 

• 

-
Chapt !!r 1 EngirM, c: lutc h and gIlJIl tx)" .. 

< > ~ JI, ' .. _ 
. . • 0111.':,. 

, • 41 1 1 .... .... '" 
• 

• S EC UR E 13 kg 

F>g 1. 16 M"-"'i!he cam "" .. n WU' 

rO"I" SI~'N '" ~ t~ t.,. 
.IINUtUftH " .,t ~1I ~ __ ________ _______________ • "'" '\I"'''''' off ""',~, ',1 I.'~ ' ,, :nis s.c,,,,,",, 

~ E •• ," ..... Il ,. I ~,"" I~ .1," Iu. "'11''' 01 .... _ .. ong, _ I'>ic l> 

I W,, " ''''' c .... ,~!t """(I~"'" .,. ~ " h nLt ibly " "".C"b" In 
S.., tO<I 12 01 ' hi. Ch.,lttl ' '''' M, ""''''.''IJi"41 """" 111:. pIK. 
Dr , 7h . ..... ,,\IMrnd!, ~ill . ... ay "" !I.~",ed ciuldt ~u. '(I .:q)O" 
.... l it ... "":1_ plate TN . "'" .", It ",.. .,...-.0. In hIvIns 
!WI .... lIots '" thor "'<:"001 ..... \l'L I .. ~ ...... be lin ...... the 
0011 ..... vi lI,.. QIOUP "".", I~ IIoll ' atinil the . igN wa y. IF .:no. , 
t:htt pit", and hic:. ion ~, •• IOr ftoCh 1u1Foooo. n.... i:&...,..,. apedttI 
tpt"c pl . .. _ Os in .,.~ 1_ plain pIa_ wi,I> ....... 

Itf .... " .. m bel_." """" 10 l5I'a7 "!Ii:,. attd 10 ab-" 
1I>oc:\ a, LlI\ _IV u.. ...... Intno ,,,.:...,., "'" plain pi ..... d'w 
~"',dt 11" ....... pll .. , "¥"''' II!d W li <l4ld .... II'wf. T", ..... 1 .. YtI 

.... """, '*"m will> 1ft ....... <Oit • • tHo .. . 
l AI'1t 1ft . . ... oded 1lIf.0(! oI''''''c, the eII.oldo fnctlon pl .... 
... ~l ...... , ..,#fOci""ltV .0 , .,_ c lult l> &lip I<) OCCU' """'" """" 
bMb. TIM /r ic!"" plaIn PoouId btl ct:. cl .. I IJI _II by 
_ _ ,"0 It'os, Ittti ~ni"ll mal"l17 .,.1,. . . ... . . cal ..... TIM 
.... , .... ' ' '''tk_ i:& J 12 - 3ee "'''' 1O.14e - 0 ,153 1n1. 
IF .... w , ... "' ... IsI ..+<en I'" _at I,mil 01 JAO ... m 10 131n,1 1, 
In c"". 
l Ctu .t;h:;l"' ...... , Iso O(( u. on pi .... ""'''''' If-. ......... 
~mI7 • ....n.., II>, 1, ... 00" .... " ...:. ... , btttomti "" ... eeI. Glui", it 
'IYz.ttd by ctepo"tr 01 """tI "" ",,,,,,,,", bJ.~ dul~ 
tlippo"ll , I<Id 1,017 ... fOUNd on n\iCF't, .... ridden COMi.' .... I'Y In 
.... vy 1,.9fIIc I. ill l>I'mluiblii 10 ,,,moo .. 1M! gI...;.,g by judidou . 
11M 01 .1>< ...... .,.1>1', ........ "11 ,1> • • Itt" _ no. 11k. the 
pE . .... bel ..... 1111 .. ij .... L II ,0,;, ,.,1, 10 ..,1 .... 'M p!'obItim. d>td: 

30 .• , .... 1>,1' c.. I I friction pl • •• , 8 ; rtooek ..... . bInog ....... pitt'" 

I"a, 10 . . .. "'''' ' lu " .,,, .. "~" . ,,,"II a b/t..oh co7Gu., 0.;, ~in it; 
R" IOc~ '."" or ~ I:e. v~" ,,~ed ~,dt """ may .QuIt ... .... ~. 

f'1 'U ..... " Il'," " ".,~ M .. ",,'.,.~ I>i"~ <}I • "" ... 1'1 01 pitt •• 
1JIao~ .,,,1 "" "eI< '<M w ," fl"II" """'11 '''''''' II~"'II" II il it pe.uibl. 
" ....... " • 0 3 ... '" 10 0 12 '~J ",,,If!< 11;"'11" I". pIt ,. I.I _ btl 
,. , ...... ed 

5 Eu ....... ' N CI"1LC" "5'"'''101 ..... buors IJI ..... " • • 0. on the 
"'~ 01 .71 .. p'ut, !ldw'lF woovues at ' N ittNtW4 pities ~OI 
trIoo, _ in ."" e<I\Il a 01 ."" ""," cit ..... .... '" which I ...... 
~ s....;,., "".;tt ~ .,. OC~ "', .. u n "'- Int>tt< .. II' as aI 
Ihtt plain duI ~h pE ~,,,,, ......, " , .. . ~ ... . "" d utch ....... dtum. 
Wu, 01 11>1' "" u, .... Ii " UN d ulch dt~ lind aJow C ana' ua 
"",nl duo",,, QU' ch. <>gtIS ~ ..... 1N1" .... 1I become If_" 
. 1Id ..... n not It .. 'ullrl .. h,n .". du 7~I> ;. ""ilw;J,_ . A ...... 
. """'''' at _., Un .... co,n,<;11t'd bV .".,..;"" wilt! , fIntt 11" : 
"-tl ... 1 ... _ _ .t .. ,,11 i\oK: .. bi",. ,,, ... ,,,,-, 01 In, ..."." .,.ru. 
1> "Cf\. d (I' ';" .ch IIP' I"II o:.ondi7ion u n btl .....a:r by 
"-_1\1 Iht It ... " ''11lh TIM ~"'I '-"911> i , 31 .2 """ 11.35 In""'" I"" springrt; ,,,,,It 1M ' . ..... . d _n ."" N_ ~ ..... aI 
32 8 ... ... II 29 ~" ., , .. .awa l\' _ . IbII. d ..... . he $line' 
prtilotod., .... ap..:,rittd '-IIlh. '"' 0. •• "" '" tI'MI SpKific.ltiooIf,. 
1 r ... dut ch ' ..... M! ~.'" C'- ' mil 01 " CM\"1' Opa'ttl" 
""' .. mout'>l~1 01' ~ ins"'" 01 , ... d u\ctl out" cNing. and 
K ling "" .1>. dUI. " ,alU .. btttt.1Ag .... . ...... oh '(I(Im·t EI d.d 
"..sl"od, Thtt ,,_ h .... "'" Is .. ,. liII«\' lI .. rdy and Is unIilely 10 _it" . " " nllon (lrt< ~, Ih.n In lhe cntI 01 Cib"'oul b<U~" 
...... """"'nil ~,\. Q" be lI,nMII ~ ... the CO_ Ie. 
"""",ed lot 111I1!n' ...... 0 .10 .. cluu;h, 

• 
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• 

~ 
,~ , , ., , 

FlO. 1.11 Clu ' c h - Earl., CI1!OK 
'I ,'.:11 ~ c.- tO 

, ".,.".r,,,,,,u ~"" , 0 ·",'9 , B~, _ 6" rolf 
, 

1/"" - !> "'/ • , C"'lr~ ~c_ , (1,,1<10 ~O • • t " .. h I , Do .. · • • pin '''' • 51 .. 1 .. '~IIc> .. ~ .. 'IIM' , "Ialt ,. .. , ~' . It 

" "«Iu<l' ''9 ",_ 

" Oplt'"" ' _>g /Itt .... 

" till, .. ,~'" 

" Oil "" .. , 
15 W" ,10". 
/6 SpI" /»II 
11 AWOIJ''''!I U"t'", 

18 , ..... "'" 
" NtR 
20 I H ... "." .. 
21 W"" .... 
22 Clulch ce .. " . 
23 /,.,.-, ~ tl 
1" F, .. ·,..,., ~~ A _ 1 olt 
15 ,..,.,.. pI.It., A _ 6" "" 
16 I'f,,;" pitt", 8 
1 J p,,.._t""~ 

18 C""'" 29 5,,,,,,,," W .. ItH 

30 Oul'" o<u", 
3' r""".,_u-
32 ttl'" <I"'""' 
3J 8."""11 
J4 BaI, 6 nit ~ • .l e; 
J5 l,t,,,, III,1f. 
.16 S, ,,.<tfj (i f)If 

I 

. " , . ''' - ~"!' 

3 1 G •• t llll CCl"'sp · ,w,tII: _,:J,*U, , .... , .. 1 ' .'· 11 

I u..m .... .eh of In. \JIL" pinion. 10 -.0 .. th" '''''' ... 
no c:hlpped ar bro'Ml ~ and Nt !he ck9 Dr! melf'd of the 
pin;or.s Ir. noi ,0\Iftdltd. 0." pir:ion& ~ ...... of tt.. ...... ca 
""'" be ........ d : ....... ;. no M,WKtIIfy _Ihod of r«I~ 
t/IaOn. ~ .. _ .. wi~ Iud to I:4eI\fMI\ d .... h'oIng be'"lZ~ "* ~ <II "" ..... tnd Tnis ilL :rMk'u1l to chtcl:. ,j$22"" If 
... _Mod. d'4c* me btckJut: _ d.7 u !bood In S • . " ., 19. 
Z OismlInM .. dI of d':e "'.rbooIt:Iwrf.1n IUIfI. "11 ... 0.11 ,he 
~ ... the <lldaor In ~,,,... _. 'lihGv.1 I" ,hi 
~ of me mlhp,1ft (-..n .... hl. N , .. "" ......... ilL 
inMg' • • buc me tem . 'ino ONl'SCIA be ","ooJld afI .. tel ...... 
IN drclic:5 I!<ld w"""'" wiIidI _. !ham. TN '-YIN" 
(oulputlMhl::an boI cHtn.totled in. almi .................. l-..!no 1M 
SI:~ II'" pI- ' an .ro buring In poIIIlon. , .. . 
3 dwcl. "'* 1tK ... ,... diII ... l.,. of Hdl1Jf'I' pi, . .. ~ eornpaino 
11>1: .. ~ Obllined whh 11>1: ~. 1imI .. !Is .... bl:1aw. NI 
1n'.'NiI f120;;r0rn.,. or .... '''1 .. ca~pfi' ""* be ,.qu;r.d for this 
.,.,.,,10(11'1. 

GHttN" riinio" /rt,,,,,,. diII_l, rs - _ ""';', 
M" ns""" " " , flU' 28.06 ""'" IU05/rtJ 
M" ltfhlh 5Ih~" 3'.b1 """ " .223 IfII 
L.yshII, III,." 15,06 mm 1O.9811nJ 
br'''''' 3-d,.., 28.01 _ " . /O§ InJ 

• Chect rn. v,,1aw 0'" bo. 1h.1 (pr _ by ,....lw 'lng Ihi 
Intar nl' di,metl ' (IDI Ind 0.1"",," dIa"*i.,. IOD~ A .. H" i4 

G_ ~ 10 MHI 00 - _1iInIU 
~ 5'" ,../001 3tl,J3_fl.z"W 
~ 'n,.. fOOl 24.93 __ ",,,., r..J 
L~ ,_ ...,IIOJ u.otI ...... (r) 869 ill} 

5 1.4........ The out:rklt dI.m..... of thI ....... -"-" t:rId 
1rith.f1 in Jt:e potltlon:t 1ndle,Iad In AD. 1.11, Cam! T lha 
rHd"tngt otttalNd .... h 1hI: ........ limlta lib,,,, bdD"' , 

MM"h~ MId .r~ 00 - _1imIU 
A MId tl 21 .• 3 _11.100 Itt} 
C 21.93 _ 10.463 Itt} 

II n.. d, .. """, _tw.P IiSdt g:HIbao p..iotl to:"td .... """ 
_Ilhftl or bINi::an bI cale ,latOid ftom th. aWl. I,. each 
c..a th:I dNr..- _If HmI! I:J 0.10 "'"' 10.00& InI .... It> .... 
• : .. t"DL'l GI .... malnaMh ! .. g:NI" 1G eou.to :'",w_: In ... 
1_ Ihi .. ,.nc. ~n:;t 1$ 0.12 mm (0.006 in~ 
1 TIM ",.'boo. boIl7I~. Ihould be ........ d CI~ In du" 
pWll'OI ...... 10, .d 10..,.. TN oordfi"h aI ... b."lhOl_ be 
Cl''-''-:I b, Sjl ;"" ....... 114m .. highlight _ ..... gIIo: •• 7· At.., 
di_,nibIe ,.elift pit., Is in 1 :.1"'" aI U:e ....., fa, ,,_otI. " ..... 
.. ight .:deI play ........... 1 tnd tt>ut ~11!bM , but if lite ....... 
wilt __ ire ._wat • ...-cl me bl:arino trfj;h ......... w. or 
,,', .1. n- will bt "'"""t"d ..... Not., pallet 7 din, .ou.ocI 
ballliri;. "" ..,rf_ dab .. W ... "'" .... blatIn!IlI -" 
001. A.tIl" • ..., ...:d ba.rlog. II\d ~,.. It wfth 011 10 
pr .... L"lt oOhclI:n toor,~ prier IG , .. , li'I'ibf't'. 

1S 

, 
SUJ!''''''' .,a"101 

, , , 
• , , , 
• , 

fig. 1." G_tboJr COOmth"." . _ fifty C8710k 

"" N~..n. "'_ tH,m,g 
Thnflf WnM' 
t..WJ1 lSI fIN' pi, . , . ... 
l ' !,'Mfr "1" ff". ,t)in;g" 
C" cNp - :J "ff 
S".tn(d ,,,,,,,1 _sher _ 3 lift 
l.,a/rlIh 3'" 11"" ".iM" 

10 L..,~5'It,..,pN .'G . 19 
" Oil H" <li0.f.h43 20 
12 FWYldrl .. _o"b, 21 
13 Ulls/YII 22 
14 w • ."., 23 
15 8011 24 
76 O·rit>g 25 
I J 8uriotg 1ac.litt, tItw 16 
18 MHI too. ;"fI 27 

,""'., WI~ 

MHlsMh 2". fIN' pi(oIon 
,",",, _s"-' 
SpJ~ "'Iv 
MIin,"'" 5/10 ,.., pi ..... """'rMII 3'" fIN' pkti .... 
Mlirolhllll "'I! fill" pI"iO/! 
Mlln /iH: ;' lI 
M,iltJIY/I 
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, 
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52 Chapter 1 Engine. clutch and gearboIC 

LAYSHAFT 

MAJNSHAFT 

• 

Fig. 1." M .. au'io", jfHtboo .,..11_ 
R~/", to ",., "... dHlIiIl 

31 .4 OIeck p/niotI bIot_ • ..,. _ 

32 Go .... 10:10. ",...:No ...... : M· ...... Iion ...... woo"Iion 

, h • ..w.. .... _IK ..... 100'1.4 to< _ . nolirlg the _I'aoi 
finish .tOUnd .... 1QtII; Md, wN •• 1hey '~DIII'I wI'd'I ''''111''~ 
plnlQnl. W ... !W, '" "n~ •• 1y utHu ~ion .... bMn bdy 
-ul.ct.d. in ~ ct .. KOMg ....... tNt .. ILHo'L 1ht widm of 
.... 1otIo.novkl be ........ rooI roo _ . IM'l ..... baing ""11 ' try 
it the .. ..tng ~ is Ie" mM 8 .1 ........ '0.24 inI . CNdI .... 
Inletnlll boo, _ . ....... _, Q/ ,.c;t, 1""- ThiI IIhouId ftC» be 
~'1" ,"-" 13.04 mm «l.!>13 In), 
2 The M',e,.. IorIt 1'4'IX"1 JIll" IhouIcI be tumlrlld 106 
.;gr.. of _.r 01 scoring, and .ajeclod if b..:fly diom~. ChecII 
lui &1: •• 1"." by ,oUin<;! 1I .. .... h.,....!lead ft.Il ....tau, ....eh 
.. • ...... ac. !>II'I 01 • __ I 01 gI ..... H II .. bMt. the .... It 
tf>ou.Id be • ..., ... .cI K ;t wi. Nib 'i ~ ' $ I Ir " .. Mleclion • 
".ined. n.. OUIMle di¥M11H 01 ........ ff ~ be ......... -..1 for 
_ .. If !hat, II IOfN doubt IS ,,, its condition . II ...... , '" 
_.....:I ilwcm 10 12.90 mm 10.&08 inl., • ..,. puim o..ck,,,
III 01 tho: .n;.I t in it, c.sir>g bof • . 11 --.ad roorm.l", be • "1Jhl 
ri1lrlg fit. Eel ........ _ wiN ",,1o"'l'lIc"~I......:I tt>us 01(,,, .. 
II'I~ Ktion. Ii !he u'llifIQ /Ia. t.ox...,. ........ II: ....,. be 
____ '7"1 10 he ... iI boo., 0IIl ....t bushed. ThIll ...... 1eI ... r.ft 

31 ,1 C,,-, l pO ... , I'""' "" ...... ew ~ 

lQ • co"..,., I ... 1 
3 Thl .... dew 
_ ....t, .... 0Ihet 0It\d 
b.II. II"9 don not Iud . 
... lI .. ."llIUln\"'" do.ol'lnQ lhe 
can boo alIId 01 .... "", in -.>d, ...:I 
I ClirlOtV inJpe(:liI)tI lew _ .. ew 
4 The M\K100' drum Ir"::u. an 
10 flllrly "'tI" ..... eo.- 81 lit \1 ...... 
high " "'ill's IY¥e t..en <>G .. roOd. no. . _ es 
........... d in e<>l'IJI-,lion ""Itt tht "KIo< lot. tJ<,JidoI 
which t!oIy ~ • . II h: no<mll 10 'nil palish"" 
pr .... ~'e h .. bMon .. erted. WI 01\0&1 oIliht .... " i 
on lhe OOMpIflt;"" ly "_" IIIICIOt fork QUkIII pin. I 
~ ... , --.,00 .. "11"-1 '- _ till..,.,. 10 ,.q ..... 

;, 

• 
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Fit. 1.20 OF d n," -I II 'Ie" - flJ+y C.,1K111. 
~CUItNI ,,.,, l./lltl"Nt tJleU;.J -

1 ftlght-lolltl/ HiKICW" Iori 
2 C."Ir* ullclew fott 
3 L~,1tand _Kt. Ion 
<41 $#1«111' ffH* rod , "" -' 6 C,....", ........ , __ 111M_ 
1 C".. ....... ell'" 111M. 
6 CoIIlIt 
I Co/I. 
10 Chll"flll ,*-,,..,.InIng JIl_ 
I I eM ............... 1'--- 3' .",. ·.....A 

13 ft.,,,,,, .,.inf 
, <41 G_ c/'IM'Ilf' .n.Ir 
16 Itlll"''' _It ... 
'61t .. _~ 
, 1 S",..., ~"'" 
18 CItMIglI d ... , 
Ig 8 ..... ~ 
ZO WlI"'*' 
21 8011 
22 S-.... 
23 60Jf C.U' 

11 CfII/IIIr U c,.."". pin - 6 oIf 

1 81foo. ", ..... 01>1,' at rho "9"""91'" \IniI is OO_OCId. 
",. ... ,1Iouo __ ... \ PIOfbll- ,Id III ~ed lhotgU" .... .....:I 
piKed on • -,,"I 01 d .. n ,...,. •. cIoo.- 110 1M wcwI<inII _". 
2 Mlu ... , ," tokZI 01 Ok! g'Z"1I1 _ blttn .. mo ... and 
thai .... INOling .....t_ lit. c ... n....t undlmtged. One at thI 
bltl way. 10 "'/lQ,'. old ""1kIt 0. ...... 1 .. tolpply "'JIg lO_

kld 

in .... 11IyI.ted topIr\I ew wt. •• ~ .... - , . • gIIabi _ ........ 1 , .... ..-.a. no;. sof'- .... 0. ..... " "L""~"", II 10 III I_I 
wilhoul .. __ 10 _ a; h .. and .... « "£ q u_ I'hIo; of u"""". 
3 G,m.r .............. thI r Z C I , 1001& ...,., ....... ~ 
.... 01/ elf'! fIIIId ...,JIll clAn .""n. oil. M.,u ..... 1M ...... gUulto 
MOd oil ....... 10 "-"d. ..., .. rl;:L.e~, ... nl PIOn • • ..wired, 
HCIChIng 10 morao ""' ..... Iing It! ... h .... 10 f1OI) In.". mid'" at 
, ... 111 lobly "Qw,ne40 Decll .... vltzillIl"l'l 01 !IPi_ .... m 
"- t..en _ ....... ed. 
" M.u-.NlItMoNlIzzhibl,_t.e' 1'"",,, _ 
lot ..:Jequ_ WOttoJng "I '. It"". to \til 1Do'QUe .... du.,,-
Mnlnp "",-, •• r thIy .... ~.,." MIllY (11 the ...,. . .. bolD .. 
III'" ........... W _..........- AI.....,. ................ 1 .. 
• ",,;iii .. bit for 1"" 0< I !hz.d _.W511tC1 ........ '" or*'-Y 
-,,,,,llIrewpu-di.tf1hal ! ""I, ••••• ,," LIlli 

• 



34 Eftglf\e ....t .-boII ,_,,.. ... ,: ntPIK.,. th, 
..... ' ztefl .... polm • .., .,.n 

1 CNdIINI ... It. beMir\e "'*15 .. , ~id OUI in the '""" .... 
00'''', ..... ,.r.l11'>e", IG tt.lr "I_v... rKU'" E ....... WI 
_ ~Ing 1''''' on NdI.n.II <;Off., ...... ....nn 1M ...... aal ·"" 
in ,,'Me" II .-.gIQ/a. tr... INI sad! .... II rormty Iouttel 
befo<. "'~III~iog bu... ApSIIy • film of mof,'~ dItuI
pIIide or-_ 10 .-ell of It. ",-In bun"" """.c ... 
2 fh m. ~ dIaIn &rICI primary chain to u..w f3 E; IC1i .. 
crri ... 1'I: .oprv' ."" -""II IM 1 Itw HVNo w ins I" 
...tI1I~ In tn.;,. ari(IInal ""'"""'" dif.,!iotII, Thll. of CO<I ..... "
fIOl ~ if ...... cl\al". .... being 'intel. ""'''';12 ill. uppat 
crank ..... hEll! on IN WOtI.ba~1'I in lhot in....-tMI -'tiot1. The 
... ., of tNt etlt>l.UH IhOoJId be "'PP"'1ld br ",liable ~n 
bIoc;I<l 10 prIM'" • '-"" ,1"21 ..,.,_. 
3 L_ lhot Cltnk"'llt ..,., PQekkw>. _ ti"" _I .... ,.,. 01 
Iha bnfln; .... 11. become cf1l1pllcad. FII • NOw <:M H.' EO tha 
fiOIIIlIanod and of ... cnnkal\at: . ha,""" flta! lubticl,ad ItIi 
MaHnt lip ... Id! ~m di",ipllide ....... ArIdy _ Of 
_ CIt",,_ of loci'"' or • ill .. U .. .. &'anilld14l~ .. 10 N\£in !he .... 
4 PilU lha po l,,*, Ihch It •• Jg/Ilha p!1m.y cNIn. &rICI:hen 
Ia"" 11 in «:ilu... 0Iac~ .... , tht be ... ~ ptOCIoItIy. 
nollng I'" hell ....... 1'1'. *-1" , ... rith' Nnd hi .if. 0. 
not "low"", form 01 p'la'" to "'" onlo!he poiliMf IIMft oil 
Mal: 1"" _ .. ,...,of 1M Iubr1Qrian aySIam.1a 13k ... 01110 lhe 
IW IfNr'j' Ihaft lila,,", . 
5 fir Iha Iarot hl"u# dc; .... pine, II NOh end 01 tIIoa 
aaroloc; .... n.a.. __ 01 It : _ .1 each and 01 e.. 
cranQhaft. to 1I'>e .... GlItoa _ ...... in boa.-IngL Fil ........ 0-
ring 10 the d'I ........... oil .... jell .. I'lUlIO .... trimatv drWa - . 
35 Ir'tlll ..... ,11111:£ flE " .... Iy : ' .... ~dint ancI.hd", 
.... 0 tn m, '-"''' and ~ _mblOea 

I TIle .... tx. 11M'" -'IouId be "'"HffltSl d in "'" _ ..... 
"'''''' 0I!ha diam ... 1Iing llqu.q. , flat.r.ncl "'~uId be rnNa 
ro Iha a~"'ocIaol"""'" 01 \toe .... ......,.nd 10 1~ ~ 
llhalOl''''''ic "qu4irocl lor del"" 01 !he ~ion 01 I~ 
......... II -.~ g ",nla. AhhougII ... _fT'btor ......... ..., 'V.ighls 
torward s 11'11 10110 ... 1"" po;nm ahauld be tIOl'ld,. 

2 \fJhaol fi lling \tie ........... " 511'1 .... bus/l, ncKl tl>el I,. oil 
....... "'~ ai ilftl ""11'1 thaI ~ IN _iNtIsh. A ,simH ..... 1 ..... _ "*" will be found In 'd'I2 ease GI I'" IlylhafT Sit! ... t pi.1ioo. 
An !>II ~ II IW""idad 10 _mil • lubrica lioro IHd horn lll, 
o.hafI 10 Iha aala<;tot Iorl!; ~", EMu., that IN ho'u aJ~ .. 
car"':I", CI>&d< mil the cI<d1plc .. allQu •• alv In tbek ""00,'.,, 
ind thaI lhay '" not "I(Ok ...,.." fllla<L tl In daubl, 'I! """'" 
clrdp. 10 p<ae:Ivda 1.11.,,1 " • I" .. da,., 
l fli ..... if ... ~ In ..... be."""" auppotI bcMs JII'CO'I" of 111e 
'iOhl-II&r1C1 and d Iha mainatoafl. A ...... ..... .tIou1d l lSO De fin~ 
10 llIe .......... _ of "'" t.I!-h_ ',y,IIIh baatlng 1IicIq, NVI. 
lhotl!lle OUIIf CO M .. II pro:Ad.cj K a mal"" 0I1oo;.i1ion lot 11'11 
aiI .. a'. FlI 'lla (Ie ". , pin In poIIdan In !he rig/'i1· !Iand aev-rwofi. - .. -4 f ll. _ . ~:Md. oil _ , 10 "'" righi-II ..... nd of The 
Iayah4ofl. TI'III_ 'liE Y<tII.d sII,hw C2f> now be !;JI.o inlO llIe 
'"ing, ChteIIll'1al 1h' l'Ia"-rings. de ... pin .nd oil Hal louie 
pmparty. ind th.1 tha ... rt>ooo roi.""'_ 111m smooThly St<d 

"'·.1. 
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34.ll Lowe. c,~"" $1> .11 inTO patition enlU""!iI Ilia' ..... t 
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35. 1 C ;:;~" ."~~",,, w ••• " 1!>d ............ 1f! drdip 

] 5 1 .. PI.c. drctot> in 0"_ II ""'- ~ 
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35 Ih Fit .... 51~ 1141.' pI,.; .... . -
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35. ', ., ~Iod by,twv.'I" ' ... iII>d 2nd .. piooioo. 35.11Sln111 l52c FiT ltd \1'1" pio .IQ'I n ,1>0 .. " 
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35.211 Nee .... <01 ... 1Ie.",'II ;' filled 8S ilia ..... 

• 

-

Chllpau 1 EnolM. okItoh .net • Plib... 50 

,. E"I'o ...... 07 h,,", ' I1'£ 1', .,,"',: .. ..,. ...... 1&1 
10' _henlMn M" ~mery "II, ., FJrO,-

1 Fit !No neutI1II -"0;11 QOnl8C1 to " .nd vi 'M -'ector 
cIfum. Ihen ...,. '" hlO poIIIlOft .... tt.. .. all t I m.o '''''1 FiI 
the HItctor JOIt. .. kI""'iNft..-c1ng nen alltle "'"" forb In 
position _11M IIhIoft .. tid .... ph- Nat, 1hIM: tt.. forks dll'fet 
.... 1Iht~, 1II\d.tlOU6d boo .'. 0 I. ft.," In Fig. 1.20. 
2 I'otIlion me MlKW 1i""fI be.-Ing .. ~ end ~ It ""til. _'7 ..... CO, I ~ " d tc-. Tllltoo-.t _1Op.W,t
hind COf'I\'" wi .. " "' ... .-1 from m. ..., of .... drum. The 
.. lt9 .... r.tt-t..nd II>d of ... m ....... 1'-'cI ~ lIMo '''100 
ell" cenb'Ing ... v." MdIor Ilk TN. to.. '-'9OfI "-'" '"I'IIh 
• _.·11 est,,,, 'COOIO .... with !he ... ", .. HoI:.INI. 
*e.o locking fluid ""~ boo ....., 0tI borh ....... prIcw to 
finlrlg. ~ mal thl counl.-.unil ...... IIhoukI boo lIt"eII In 
_ lOon .net t/gt!t ....... 
3 Fill1w1...,._ Iv tIM tnd of m. lllllemor clrum. 111M pWitlof\ 
doll Inner ~cl: pille. no. bitt., _. _, ~ It of to'zs. _ .... 
wI>ie/'I II much *3'" lei dw -.. ""'" .... ,,-(uSli. llIiI 
........ d .,,~ ...tltI Ihe Ioc8tlng ilk! In .... ....:I aI tIM drum, fit 
1fI. lout pIM ..... rwmrir>lne """". then of'Ier uo IM_ 
1rIOe. plat • . Not. NI 'hI ........ OI be fin-.:llnoorr«:tly 1Mc::etI .. 
1M .... '" groIlpMj .. , ft.''''''''''. fit Ihto cant • ., ""I ' roir;'og boll 
..-III '!whIWl ~ .. ~ flnnIy, 
• A .......... tIoe._ ........ !If_ • ...elk ... , ~onN 
pIvoI bolt, """" ott.< mit up 10 m. ~"i; .... Th.lKIftoeo:up;.. ... 
...... 1nIt\g be. !nO .. """" ttv .. d .nd .. _ ............. 01 
relalttlnv it and t"- a. ... ,HM!nbtw, o.M;t. tn.t 1M <:111 .. , .. _ 
rolle, eng'lI" with m. c.m poo&., 0tI11Ia OU1er Inde. pl.,. ,nd 
11111 h ili ...... IIIIrine ......... r""' ..... thI boI'IlO 1.0 _ 1.4 kgI 
1ft Cl _ 10 Ibf hi. 

5 LuOric:a .. rt. •••••• "' kWm dnHIII 11"-. "Wi1h ..... 01. IMn 
ctl.ck , ... _mbIy lot .... c~. sdan. HOI. "'11WUlr1ll Rn 1M 
IDund bot POtokkw • .., .... drum • !hit.". a.ttnllavw. "i,e 
!he _In! 01_. 7 I w,' ; ... In'" Dldlt .5 pie". 
CI\edI. IhIIIhI ~ I,A!d, QOIItact If tour .... .., ... fWlld': 
COI\taa oIn. 
8 ClIact. ,,,,t 11'- .11 0:1 .......... """ 01 ... Ie In tood 
CIFelilb':. 7f In ..,., 4auIA. ••• "'" It ........... 1' , •• 1-.. 
Ie ..... Thf .... 1p11ftouId 1M _"" '!fIIfttI • I , ,.,.... .. 
fittine tI'w IhIft. 1 ... -'II(H toden\eglo Iha ... """' ... tII'h 
I; L ... dutlna lr.ttI"lIon, h" '10th MIiJS I,. ... 'f ' ...... 
PVC "Pi '0 "01l~1 tIw .... II 1Nt"",*. SMI7e IhI """ In .. 
poliTlOtI. liftino;r !hi o;t.w medJ6o'llatrl _ Itw .w 01 tile If d," 
plat • . Check , ... , m. cenlring ipi lo lll .,.., •• u ...... n. _hOI" 
pin. hmtlO<.j/y rl4lt ...... dw,.. ......... ct I INI 1117 
II-.. .... poeldoN pi ... '-'!I" _1M ,,'W 5 

1 If Tf>a prj .... '" d\aIn teo 1-., Ion baIf1 _.,ch.d /roI 
••• m""IOtI. it mutt be raflnad " IIIie .... ""- .... 
, ... Ii_ ._mbfot In lII:WhIan In thI ceelllg and fit II. thor" 
lI'air>Ina balta. FII Iha ..,1n0 end pi....".. IMa thM _airog. 
,han h""", I'" _oJonoeo bIadoi Into pI_. On the ovlClda of \N 
cHino. ._ ...... 1'- 00Ii '-<I pipe trJ4 union 10 !hi M» of me 
, .. -.1. ... , body , AaIIl !hi ...... _ 011 ~1II'Io' . tllkl.., ca<. not 10 
frtct,.., till -"on oil .... pipe .. II " tight..-. f II ia '''>pOrI''" 
tn.1 , ... lrIIemeI COfl'ipOI"MlIi 01 1M ' .... 1_ body trJ4 oil ...... ·, 
_ ,*,,1 dl"lt~"t Cllr do.Jri."1Q re' ......,. 

31 En ........... ' .. ': ••• '1 .lI''', : ) · "" ...... co .. lc_ 
h ..... 

I • CI, ... ,'-~ iNIlint ,_ wI1h high IInh-poirol 
lO .... enl Ot IfMIlhyIotted opirillO .. ..;.,.." ...... " tl "' .. ,,'N _e:. 
or du.l , Coa l I"" IOwet CHina ..... m,~ lace with. tili(olW 
1\ObtM. fANI jointinv ~. I""", _ nut 110 «o.WUCI ....... 
oMwav-. 

2 7.", "',. II ... , On no" ,,"I n" tilt jointll'lo _ 
pound 10'" _ II'w .... _ring ........ A boo" r of.t>o\ll * 
in __ be left cIe« ID .... ,," .... COhipOunct Ind .... lie way 
01'110 It.. ~II 10'0""'" whoerlll'W ceelng htlvM _ jcIned. It 
IIIit pIK.IvtIan Ie ...,. I I m 'ld \lie b .. "og 01 I. " ".., 
becom. bIoeU4. '" "'Inc; in ......... Stmil ... cere iIho)uI4 1M 
_dud wi .. " lIP"tt l • J: 111io,. call ; go., .... In IIW vicinity 0I1IW 
011 Itt in the 10_ e I .. IWII. fttt •• 10 Fie. 1.23 for ctet.iIe 01 
jOilltlo" c: ,;~, i4 ""':k"",,"" 
3 Sat , .... gear __ fIl' chwlllm In the \ • ..., poeItian. 
..w .. t the e tooK NO r * 'rt'" to 1 ..... bot ."31"11 ..... 
I"""~I 41h ... _ ""0 ..- ...... men! wId'I Ifw Ie ..... tt lil1 ...... 
~ ....".fnmg ... ,. nM4 1M lett di •• ~ I , btlcell the 
~ 3rd...,. ,7 rto! .. '_ end -'" of Itw meln 
be, ring_ with lIooIrb~m 4IIuIp/'IKIe "..._. 
• Certful"t ~". 11M k ,I ctaM_ he. otI" lheltlwefted 
,,~haoII .......... II.- Itw QI" .. hcID fotIta .'J',I In ..... 
.tcI<1II,,, II w .. b.wI4 that illt ,..... .... .,. 10 "."ain the """'.'" 
<:tIe1n te",i_i bl • .,. ..... I 1111 _ Ia",.,.,.. ThiI ..... 
._npIII.tw04 br ~" , ••• ""'aa' tlu 'ah the hole In tile 
cNina. en41t .. o',J pc ,1Ne 10 ..... ,'11hI bI_ piYDtk. 
down . Ih ....... ..., Iht: pIvnget _aprIng. For dwl .. ~ :11.' 1' 111 
'""'" fin,,", of tile -no ....... Dr till . • pllee of AlII wire 
birli " 90- II ......... ..-iI 40 QUite wall AI __ ....... 
""~_i bI.~ Ie in conlEI ... Itll t!w pi......, dIeIn It can be 
'et""~_ 
5 The majouity of rhto ~ .. hoIdI,.., boIte _ ftltt4 Ifom 
tile ......,.. .... 01 I" ...... en4 the .. th NkI be dropped 1n10 
pOe.ilion. The _ boilS which .-. lIIalot 1M erllflbhafl _ 
.. mb/y -.....J4 .tch "- • toI.1n WHMr fined. Not. !hit ttoe I"'''''''''' &", boQ -.Id be 114brie."" wi ......... _ 01 
motybdeo",'" III • ." Lie 1Id'..... T.. "I'!l .. -mentior' J boIte, 
IiU _t GI the ' •• eli hr ... ""'" ,h' ln • row of 8 """' 
belli .t. 7111 .... " .. 9 1M front qt. A .....,1<:0 10 .,,'" boI' '
Iocelld iii the _ 01 ttw e, ' .. Nofa tIw """oe alp IM"fc~ 
........ td be fItI .... tIene.'" tht IIIN4 ot 11M He 24 Ilo/l. 
8 Rtf .. to tht 1111"" •• , 'a I' -, 1iM"1Il In the . ·OCM1llI' A, 
Inc; Mtult .. !lo!I . ..... 1 • ~ bolt J. A ' Ie IIioUl ~ - f ot ... 
..-' Ii,... ~.~ toI'Q'" Hit";. l1wn eo _ .... _ "",in to 1wIr;"" to !he fl.tI.n , ...... ,. n. 1<;'4" _ ......... 
.huwli 1M1ow. 

c,."u_ ~ Hrtingr 
All ''''''' IIoIrt: 1.0 _ '''' IF mil - 10 IbI hJ 
A' '''''"' fJoIra: 2.1 - 20$.., m (11 _ III IbI fU 
All 10 mm bclb; 4.' _ 5.0 kg( '" (33 - 38 IlIf hJ 
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k4L.EJNI1H j).;; t(. t:.fPtJlIA ~h B 
5i<, Z 'fA" /<07IJ/J.'-" .. ' i" 1 

13 

13 

, SWd 
:1 WN ...... 
3 Nut ,_ .. 
., l/Dfr - 2 011 
5 ... 
6 Su''''' ....... , 
1 o,.~ plug 
• Lo .. ".:nn.k .... 
9 Upp..- UWII!~" 
10 liM - 3 «r '.to 
" S".;,w pU" 
12 SNd - 4oH 
13 $Ivd-l/'" 
14 ().,q - ., ." 
15 811k _ 4 aI'f 
16 801r - 6 a/f '.10 
17 Bolt ' .. '3 
,8 O-ring ,,-
20 DQWWI pin - 2 011 
2f 01 nItIffDI -'pc. , 
22 8.11 _ '" oil 
13 IJoJt _ 2 oIf 
14 Bolt - 2 oIf 
15 lift" - '00Ir 
16 Ih1I _:} (JI'I 

11 Bel/: '- 2 oN 
18 O-ring 
19 0..." plug 
30 C~~ dip 

• 

• 

,. 
~" 

Fig. '.22 CtII"kPFII- • ...,. canol!; .. """ 
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1/0(..,,_ ~il' "'I/f;u.,~ 
LOWER CRANKCASE 

HALF 
'-- KEEP JOINTING COMPOUNO 

Cl.£AR OF OIL JET 

00 not COlt thli ..... 

, , 
6-<iItN' ,,, ... ,,,,!C1t flllOtuN 

UPPER CRANKCASE 
HALF 

APPU' JOINl'»tG COWP0Ut40 
lOSHAMD AR£AS Ot4LY 

• 

• 

-II Eng/nil end gN<tx>oc teM"rnbIy: refittl"" the oil dI.
tr\bUtOI" plat ...... ..,mp 
• 

I Pile" the 011 distributor pI.hI on thI ......-.. kIII Ill' thI 
cn"tcu, ,nd fil ihl six ,.tllning bolt • . Rtf\t 1he 011 IttIIn.
_mblV. u.lng I new lHIinQ ring wt.ere 'Iq~lred. CI • ., the 
sumP IOoU ~I gnul II,,;., taking 1:11"' not to $C"ten the 
..,rlICI. Posilion • .- tIImp g .... I. IlIe" oftlf up the au"", 
kHlI. rogfl1en 1M 1<1 ... einirlg boIU in, oStgon.f ~ to 
evoId .nv ,1M 01 d/slprtion. 

31 Engln • ...d ,..rbo>I .... ...,-nbIy: ..tim,.. 1M prime", 
driY. pinion ..,d chnCh _bI, 

1 II ~ ",Imary drlYe ~nion .nembolV .................. 0<:1 oo.ing 
_ en(tin8 0\', .... ,,,1 11 must be ",fjned IHrfof, the cl"ld> if 
lniUHId,fil ,lie spec .. 10 1M lind oIlhe prifrnlry 1Ihm. 1dIowed 
b¥ til . pinion. ,.....,ring tII.1 rile small Ioeoting dowel fteeS 
OI/IW.ntt. A"lmble lhoe 1"1/11 pIIln wu.hlr. noting m.t It 
.n<>ulll ,ngaQl witll lhe kXlI!"" pi". klUoWld by ! ~. ~iIlI!I 
wash ... Locit the ¢lank_hlft by the n",. ",.1ho<I 11l.1 _. 
~" du. ing .. rnoo~1. then fll ..,,, lighten the ""91-heac\ed 
Allin bolt. ,..,. bolt should IHr pullud dQ ..... n very !;gllt II, torque 
..... r>CI'1 if avalIaIM wltll.,. 'P9fo'Il"'te heqgon My •• wqu6 
.. iii"", 01 8.0 _ 10.01;1 m teo - 72 IbI fll.tlouid bI!IIld 
2 PI_ tM !Min Ihru&twaIh .. __ \"hi IIfgl.ctio~ 1I'I.roo. 

.. 
,...InsMfl Ind, foIIo,,·.,;1 try N clutch outer dn.om. It will be 
1>81»,"'" It) 'um me ~ until U. .raII of moo pri/NII'Y 
drive pillion ~ the IMth on tM InrM and QUito ... t·Ion ..... 
In .... dlrtIO"Ils.ltiot1 nMshH with tho eluldl drum', driv.n gMt • 
Chad! that lhe ctged "F nr#e mn. IN.aoing' whid\ suppor1lhe 
drum are In pooJllon Ind .,. Iubricaltd. 
3 FI1 thI ~ W&I ...... folio,,! 1 by thor l*inII coli .... 
notInu thet hs 8fT\iI1Iat di ..... te< facel _.,0. " li'>t clutdl 
preuuAI pi"" ce<1f<1 and clutch p~l" M. 'I~r uMmel,d. the¥ 
can I'IQW lie fitltld Il$ • unit. AIt$m'~' proceed .. foHOWL 
4 PIKe tt>e d\lldl friction Ind plain plat •• 0o," to. III)Ill'llld 
clute" cenue. noting tMl till helical"~ed kictlon pl •• 
shwkf b8 fllled n.Sl, wkll tM 9'00'" JncIIrwd as -"<>wn In Flo· 
1.17. This Is IoIk",." by nomHl1 plain end Iric:tIon pla"',lho 
..,c:ond ~n pIlIee being IIttI compOtilf lhoc.k"sb1lOtblng ~I' 
describord ,..tie, In !l'It Ch~ .... 1'\"" 111 fiQ.. 1.1 7 fQr"~ of 
me HMtIIbIV order, Note thaI i1 is , 11T1OII1 hnpouiblco kI ,.,.mbIe Ih. dutch plain In ,he dtum 1>1;0. 1<;1 litting the d Ull:" 
cent .. , as this would fMk' .1igon",..,1 of 11\. In"ml' a;pI inn of 

lIM plain pili'" "" ... utI. 5 PIKe the pIaln waIwr , nd a.b w.-her In p<*tion. tIlan fit 
1t11 clutCh c,n' ,. H'CUI'ing nul f inger l ight. Usi<>g .he method 
.mQ1O'j'ed during \Si$JTWll1tling. lock lhe clutch cent .. ,nd tOght' " 
thtI slcmud ~1nO ,,\II to. tOfquoo SIIlting 01 • . 5 - 5.5 kg! m 
133 _ ~ Ibf IIJ. 00 nol fot~1 to bend up thl l.tl w~"''''' 
8 PIKe Ihi II~ cluteh ~ In position Inc! ott,. ~ the 
clutdl ........ pI.lI . FII lh1 Il0l .. in , dllgonll _.....ea, 
tight .... Nd'I _ in lum to pr,,,erll "'-tDrtion. 

fig. 1 .2. 011 II"",. dletrllu.tor pl •• IWtd ..,mp 
' fjL 1'1 Ii.t 11/. • lot , s/af Dunc'" I ,.;~ Tit. 1"1 ~T4 'N, 

I Sump,..,. 
2 G.nlt' 
3 ()11 Jlr"'fIf# 
4 S"IJ/ 
5 "',nun'~ ~1IVit 
6 Spring 
, WIlS~" 

B Oil disfJ"iburo< 

9 ~ 'in", _/U,rrtbIy /1 O·n·r/9 
10 FitltH dJ,rnb#f 18 0 . ,,"11 
1/ w~."... 190,"i"piug 
/1 SprirIfI 20 SuJing w.,hlll 
/3 SypUJ ....... bolt 2 ' Spll, pin 
/4 A(J~lor 22 Solt - 14 Dff 
15 Clip - 1 011 23 BoI! - 6 "" 
'6 SU(;"fI w,_t -3 off 
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39,-' AM.Mb!e the plain ..... Iricl..,., ~_ on , .... cIu.cto e,,,,,. 'M 

• 

-

.0 EnlJltle ..,. In .~ ....... mill., : ,.;'\ .... '" .... _n
CIIutttI,nd MltomWc 1iimlnt unh ,ATUI 

I Chtck the. " .. II ... el Uld! ,d. "' ... in poaItiotI in N 
","'' d .. tc:h boo;tyo. If ... V haw btoi;M_ """I • . w.1It 11M SPrinII 
and pI .. ~ IntO tI. Itc 7 IE ,rod hQld It In ~1Ion wilt! • __ 
lCt.wdriVItl while .hto ,0I1e, II flll'd. AlPmtM the c:!u«:tI bocJrr 
1M $I""" dol.'", QIUf. and chKk tt>al tt.. clutch ~.ws 
/'lOt",...., . 

2 Ins ... tPM "att ...... '"' ....:I lluPPOOI pin;" I~ recUt '" 
1M uriCH, . FII N ___ dutdllIO'Id drOwn .... _~ to 

!he .n" 01 .". cr~ ........ rIrIe tN, Itw dI ........ 9'1' Med'I 
me'" wlttl !hoM 01 tt.. kII¥ ~." 
3 Off., \III the t"totnIIlic: .1m/n9 unI1 fATUI. _urIng INlt'" 
DcIIl~ pin II I ....... 01 IN III\~ flu Into dw "01 In ....... ,II 
end. Hold u.. , .. nksNfI b'I' lining • apao.MI, on !he Ie,. 
~ ~ Iii ,net rigft'''' .he -nne boll 10 • 10._ 
_nlttg of 3.3 _ 3.7 kg! ... 12" - 11 ItII It). 
.. Uliog • new ~IOI .tln the enginl !eh· i'wlId "~ ... 
c~. ,",.111 11 .. COl pickup 1I1111f. anG hghw<1 .11 'ttainino 
boll.: ."*"" thet , .... -...ring gromol'lel iI COf,oecly 1oc;,11Id II , .... 
",,1\9 joont NOM IhM Ilia CWc""-,~_ ahauId I'Ot 
btl ,.f,u.cj ...... " tIM ..-.tw tIMIng '- been 1ft " d c, ;t I d II. 
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"')' 
'O.le ChKk thel elulm 0IMf11ft ...,a • .JIhIV 
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68 Chapter 1 Engine. clutch end gearbox 

1 C~ec. ,~~, ,I", ~Ia"""""" I"flM aI1d It.. t:oi,upoc"dinu 
,." .. ,w bo .. , "I ' ''~ al'cmet<>o 10'''' life fr to fro .... ton'ami .... llon . 
,I>~n ,~ac" ,h .. T{I.m In """,.11It> II wi~ ~ """ssary 10 11<41"""1 
C'$nUl1 ~!! lO'allon wh"e Ilwo rolU< ,,,.u.1ng bolt Is !lghlanacl. 
\lS<<">Q Ihe Soil '''''' ".,."hull ~ "'Il-IoV!Id do.ing _I. fit t"
Il<)_ ,e ' ainlnG 1>/,,, ~ r>d ,,,,Me,, ,<"I 8 0 10 .0 kgl .... Hie - 72 
IllI 111 
2 fhe OUI" t"("I"", clln"o(!l ,~c $' .'01 and b......,..,..!tIM ciln now 
boo .0fiI'0';' Choc~ I~al Ih" '='us/>e,.,., ;n .. ~.t>Ie condillon 
",<0. ' 0 Inslllll~Iio'" tt=/<tfoing 10 Chapl .. B tor tlell"l'" WI...- t"
co".,., in ()O."lon . • O,, 'e Ine .... 'pUl le«l ttwough th. go.o'<te. on 
II>e aan~ca ... 

42 Engi ne .lId 1I"'bo. ' ....... mbly : ,.Kintl thIo pi.to .... 
and cyll"d .. 1110"," 

, 11 1110,. ' wl . c"'ll , ... ",110lIl ~ IhiI moutl\& 01 It.. 
C! ... "'.,.w w ,lh '''9 '" ... <lo' " , 11'_'" any dilpl.cwl component 
from acc~n"Hv <l,,'flIJin(I MHO ,h. ".nkc.t .... 
2 h. U,e _'0<"11 ... , Ile" ""9,1\111 am.< wil " lhe 'IN' mati<. 01\ 

, .... "'~I !>n C'own '_dUIs ,Ita 'U' 01 I"" .......... 
3 11 ."" gu<tg_ fM' .. ", ,Igh, fl •. H",. warm Itwt pistons '0 
... oartd !hil m.,.1. 0tI ,n. ~ PIN and ....... end buring 
.... .1&<: ... .00 I'" ",,$ '.,., bOl lIl. before lining IfWI pipona. 
, A I .. ilY1 u'" ,.. ... CWClil>$. ". ... ,,,. orit"' ..... AI .... ys dildo; 
, ... , , ... c"'elip,. ••• ""'"1Id prop.,,1y In their gtt;'l' . .. ;" tho! 
11'1101"1 bon. A <I,SplKed ci'(Iog .... ilI e"'H H_' ~.IO the 
cyllrodoH boo • . W'l<l D<JqlbIy .... 1IIIQi ... selltu .. 
50 Plte ......... CV1in1SoH ~ .. tJPI<.t Idtyl _ \tIiI cr.n~c ... 
rn.o.. l.h Not. Ihltl .n 0 -.",; I. fill.,;! ..-OU01CI "" 10<1. Inn.. _ 
ey l."d." htlid .,IId. , "'011 !>ole. in Ihit ~t wIIIlrtdletlil thIt 
COffeel ~Ilon.. l " QfI ""mate. 0-... _. flnm.round uctr 
cyIIndIPI' 1CI'(I0f ... 10_ if p<OIrt16i1f. fI"om thoI C¥I~ t+- 10 

c""''fI. OIeclo. Ih,l l/W 1WQ hollow do',, 'I ........ in pOIition in 
IIIe CI,n~c_ I..: • . 
G BalOI. lh1t eyt ....... toIoI:Io i5 flllld. It it. _ntiiII d111 I/W 
c._It dI.i" .a ftSlonol. H U mblV i, In poIItlon. II It hal IoMn 
tI<TlCW,d in 'h' ( CIU'" 01 _ ' ''. utln$. flpOli ,iQtI It In the 
.,.mlOhilft die'" l un"'" IIIId l it 1M " " 0 domI-d .. telnln.g nullo 
HI\\III"''''I>I. 
1 . C.r.lufty 10....81 I'" CV~nda. bIOI:.k 0'1 .... \he hoiding auds. 
I./S'''II iuitab .. .... <><>dan blocks 10 _port it cln. 01 till pi_ 
wh~s. !h~ .,.m .... , 1t CII" " Is fhfeilded dwough till _I 
b81~ ... n . Ine 00 . ..... Tnjs, •• Iit. I, bUI ach\ev.ed by w '"g • plKI 
01 sut! w". 10 h<>ole "'" "",in 'hrougfl • ..,(j pull h up thtoUgh the 

41 . 1 b ..• • nd . Ighle n , ...... ,'";;;;; 

I","'eI 11011 CNo'" mUll ,,,,,,age ... "h 11"1. C'~n" "ha r, Or;"" 

IPff"' ''' ' 
8 The eylmde' '><)1,"" hi", • 9ft<'l:«>U~ le ad in rOt rt., pistON! 
" U ... bO"um. Inrl 'hl~>ugh it .. an .odYl"I.~ 01\ In .ngjne 
1U0;II II IhiS '0 "'" • ~1>fI nng CO,"",,""M\' . ,n Itwo ~ ... n(!a 01' 
thil. i, " ()OUiI>II! I" ... d ~n.lv I .... po$l"..,. "'10 !II. bot .... 
_ki<>g "::'0» \""" PnfI '-'<M. G'U I (:.It'" hU 'o bIPt I. k"n root'!> 
PU ' .00 "'''''' 1"""""" "" '''' lolled 1>1510<> rin<;p. Wh . .. Ih. 
1l'$IO<lS " .... h"~!lv '""019'1" ...... O~e ,ne ' ''9 1"'.l(Iing lfI>m .h. 
c .. nI<CftJII ~\I,u'h. ~o(.I IQWOIf' I"" t v"""*' t;>\oI;k Shlll",,~ ., until 
It . ... "s , ~"" V "" 1M ha ... 9/>"''' 
9 h~ .. ClI<. '0 I0"1<.I"ooo ,he "''''S~l1'' ~'" Ih""'gl>OUl mi. 
...... 8"0 .. III _ 111ft c.h ..... dr<ll>Pnv dow .. ;" ' 0 I'" gllnkcOH. 
rho! c~ .... I h(>ukl bIPt kepI ,u"""Ably lau l 1<) 1>'IPI~~nI iI /.orn 
btmt. ... ng _ <1d till ''' ..... all . 11 we oclo.el fills itc ~fI 'C .. Lt<ly 
"" "", la ... ' ,\ ,he +:< __ 1, ,J IUmtKl. iI$ ,he ch .. n .... U ,and 10 
1- '" ~ ~I II, ' I~ own ~" F't . ,10 l>ghfen .he Ii"l/ll tv"""" 
bit ... "". w n,ell wilt bIPt ..... nd . t ,he h OI " 01 I .... cam"""" dt"'" 
' '''''''''' . II ,,,,,,,.,,,J. ''''' .. 3' . ' '''0 1-I","le _v~ ... I.00I1 w ntC:n c-n 
bIPt ,,","'~ _~ dIJ,,"IJ ' h 'a .. ~ 01 ' .... e ntb!y; II 0iI1, 01' 
o<5'on .... I>PIII I bIor;t..I01"'!>1I - 15000011 •• ",.!)iIl. of piston 
' '''11 CO"'f"U:tO/1 10 1954 - 4 2200001 

, 
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43 Englna .nd ~Itbo,. ......... bIy : ..... mng thIo cvfindtr 
'N' 
I illite """ ... "",,,,$tot" c.h.in ,onoionet ..... , . moved du.1ng 
\tIiI _h ...... It lhOuId be ..tined in I"" eylincM. "-ad priot to 
lhot ~."Iiorl of It. !I111', On<:. ;" po,;IllO<>. dep •• tI1Il 
~ blilde wllh I". Ioc:tUng bott lIadten1l<:110 1IChi .... It. 
ll1n$iOn .... ·• IIISfMII MlI~ men ..... l ighlen 'he bolt end Iock-
nUl. M .... itlg to 11M! 10_. 1. "-;_ alUn*"" In .... c:ytlnlte< 
t-"". Ii~." both <Iom ad 1ocl\ml1l. ,Mn aIIod<l1n off !he 10"" 
of , .... two. G.,,,,, Ih. 1011 QI,IIft "naIonef blr1e ..... 111 plii ... end 
IlUM it up ~.I II>e sprinu poe ....... . nglHe" ."" lowe. IocItnuI 
to •• ,Iin !hoi ... !ling. 
2 Check Ihn !he. CVIiI>det" ""..,. .. nd bloc' jointing I..:. _e 
""i'a cltran and f.-.e horn ,,.cell of QkI cyijnd .. hud getl< ... Fit 
u.. ''M> dO .. ,1 P;",;. end thin inlUlll. new cvtindet held \fII_t. 
n e cylinder hnd !fIsk.1 mutt be fill" with 11"1. ",;""15 rnm ) 
otd9oPt'I of , ... In<IIvIdua! cvlinder" .... ip. ....... f ..... ftcMg upw ..... 
lcvw." lhe cylinder .... 0:1 In,o porItIon. taoklnQ ca.a l o ....... 'e 1ht! 
Ike cameha" cn.In 1& fscl up !!>tough lis c:.n\.tillP"tt ..... tt-;k \II., !he cyij, ..... MIld .... , __ ely ,nd 1!teI'he'" w zilltal ... 
Ioci!tiId pi ..... 10;. " nee,,"",",,. lap \l"Ioft lop aI 1M qlitod,r /Wid 
uling ~ liofHICiId mlilel '0 htril> HiI' 11. 

3 I'll .... I ... "" ev!inM< ""..:I cep nuIS. tov-Ut<e. wid! ~ pllin w_. btrne-,Ih e'o;II 0" • . Ca •• v.ould "" "',o;lsed """ ..... 
MCutir.g t"- cyIindiIt hNCI. botcalH 11 ceI\ IRily beoo"'. 
w.",... If uneven IM_" it "P¢IiId . The nulB IhO<.oId ~ 
6gh.ItfI.,;! ;" • 6.11_1 sequencl. W"Ot~jng from lhe unl,1I 
QUIWlrcb lIS ahowfl In ,he aa:onII)lny;ng OIIuslt1llian.. SlItt !Iv 
!lgttfllliPt(I lit. ",,1l1O appoountt!Wy n I H .ha 10 .... 1 10tQ\II "e"'-. 
\het1 goo Ilwough IhlI l l-qUIf\CI_ ....... to I>/fnu 'M nut. "" 
to NIl Pi I n ...... The " lind" heed nut to<QlJoJ ""Iing II 3.11 - 4 .0 
kg! "' 1211 _ 29 Ibf 11:1. 
4 Fil ll'Cl'ighUttllht! two small boll. ",hiCh pallll upwiltdl ;,,10 
the ~ .... d from !he c .. mar..tt chIin Iu.-llllt'lfill. Fit .... 
c.tmall.f1 011 feed pipe in position .. "'" ...... of the C'o'l1nd<o. 
bIocIP.. ToOl""" Ihilt the p;pe i$ 'OIJlood be' .... n' I"" e.rbu,.1toI 
edaplOrl of cvlinde. , 3 and 4 . 8_ In mind tNt Itt, _ -baing 
of lhoe Clmtl"ll'" and vllue gPO" Is a","IV dlll"<o:Mn l upOn .. 
,elllll* oiIlftd thtOI>gh Ihis piplPi . and tor ' hiS r1I-'!he. IH1Ion 
",.~ng wanoPt ... """'lei bIPt (.n ..... ~ ... ptec""'lonarV muswr. 
e~.n if mioY Iippoa ... 10 billA good condi' ion. NOli ..., ItIaT !he 
""0 union boIu. cmr.r in lhal !he 0/1 <;Ifilli""" ... 01 dihrtm 
11:0. no. bolt will"llhl 1 .. 01'" hole mu ... be Ifllild to !he vppat" 

"nion. W_ filling 1M boIte.l">o6CI- "nionI wilt! • MIf.-clllng 
w.iIf'I4h., """ no Wllln" pI&ced on thIPI plpiIllHlf Hlna bolt 

i5 t;gh'-.:!. 



• 
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44 1,.,1,.. Iond ,12.""'_ ...... m't~ : ,;1I11k>9 the _It .. ,. 

1 ,..... ,he CIIm fllllowl:n ,nd ~I"""I MIm5 In ""'if 
_feet kK"' -'I>l'i . ~ :hot hal not _ ~ .... ldy_ Tile 
foAa 0' '" IItId horn .no..1d 1M Iubrluled "';It> ""II' " oil durine 
INtallMlOI'I. WDrOUWo 11><1 QftItht" !letting f_ wittl moIvt>
denum d'1P'~h1dl gr._. 
I H"S IV dw Qmthtft CI1Iit1 WOlF 10 PI_I illrom 1IwICN"O 
.. a ''10 dw trIInIc.....,.~ . fUm !hoi oattUNft by mea ..... 01 
IhII .... he Ii Wi on no. Aru unI~ the I .4T _It. IIPP' .... in 
\tie IlmIn; wio_. line File liming ..... 11 up ~Jn.l1tM indelI 
IinIt on In. 0011" _ . 
3 Fif dw .....u... u..-.." w .-=tl!>g 1;t!.;f'I tt'OI.ItI(t u. 
......... NCtton vi dot ...n.u.t CIOII\tMfI ..,ocb1 -.ring lilel 
it II; Installed 10 "'" in ; \:1 origlo:>.i dlrecllon 01 IOUtlon. n.. 
..,oc:Ut t.I : "d now "- til*! ID IN prot.udlng..-t 01' ttw m.In 
CIIfMhaft c:n.In, l-">g ~ "'" \0 _ .... tl~h. NOli 
1M! .... _UI .... t-o tIIgNnMI dcn. QI't I .. ""-Nne! IKe: 
II lI10M fM "n,ngoed horiloItlal¥ 10 ,,,.,,...,, ... 1*1'''' 10 
It. pal., 'x.. 
• Slide !he ...... IKI Qm"~1 fno,. '~I" $ .... II 
.... _ 01' k!enEilk.rionI tI1'~ , .... C.-r\UI aI , ... ~tOCt.l. 

poIIIIIDnintIIM um Iotll to. Ih. NO 1 lJeh-hllftdl C'I1inde' 10 
dill """" 'Ke I'!otIIOft'"1ty 10"''''1 ,"" 1oII.,~lng lIIug. I'll me ,. 
and E: ell ....... " tIUrinojj cat:'1. He ....... U .. m by fining Ih' ""'If 
,...,. -tiellli. Noll Nl , ..... '0 .... on , ... ~ m ... ' ,_ 
klrw .... ~ ... 11...,.. _ <if m. _fI ""odtl1_ .... 
~ hoIu -"oIi1d bI tccnaible.1Id in .......... " .... Qtn5/'oIIfI', 
lhNltdM hole. f il.1KVring boI •• 'ocl .. I •• 1 11'1. sug.e. 
5 flo! ..... D ..-.d ttl ...... m.et1ooed I.chom, .. , drn.. ~ng up&. 

.~7'- wIIh the botll 1;"g..·!IgIU. No.1 ..... 1 ..... D bI......, up 
..... • • :-e ', ... 1,1e" IDeates , .... amWft. 
II Tum , ... c ....... Wh IM:x.ogto 3"80- t_ oomp!at, .. ..01-
ullonl lID 1~' li'>e ...... inl nfI sprochl _lmll hole bKom" 
MXt. ib". f , ...... cond boll .Ad 1"I1"'ln 'I ." ,lit optclfled 
~.ning TUIn ,he """,.,. flwouqh 380"" once 1TlOI"1 • • nd 
1'9"'11\ !fit I, ... , boll ... I'" t ' .. I"'qul IlguoI. 
7 CompI.te.1It ~'Iion of IhI amlJh,th bI,ring etp5. ,..,. 
h:lrgtlring I .... Iocaline do,. tis fitted to .old! _ . HoI. fhf,1 .tefI 
cap!'oa, ... ldttoIillctlioo "'tt ..... 1dI1ndk.Ift itI-'tioI'Il_ 
s.ct;..., II fA ,1\. Ch..,ttt/ot ""bl. Th' bI,,,,,,, ap_1ing 
bolt, ,"""",Id be ,it!>ttl'>ld PfOVO...n..ty In • dilglGnotl M~' 
to • torqUl .. ning of 1.2 - US kg! m 19 - U Ibt tt l. 
• Sl1lhe ctmv..h ch .... ,_;un., by 1IIt<;~.nmg ,tie iowtol of 
IhI _ ~ ""~ 1IIhI .t. ollhe cvtindtt bIod<. TI"oitI wi" .II"VIO 
ttIt IIftIionIr In lind it, own "ltl"9, II". VIO"ict1 .... '"" CIA De 

--- , 

I - • 

" '19/11- Clle<:k ,,,., ,"'" I.'T m •• 1< iI.,, ~ aligNd. ,ht:n 'I' 
ttI.",- ."., !h' CA,!, 1ftI>e. of No 1 ~, .tI 'tclnu ,he 
.... Jnv pI~g. """ ,h'llh, umOlll. h 19fOC~.1 ",,1>(:10 ... ,,11, .... 
pott.lltl 10 ,"" ."I,""~' ""'td 11-"" ... ·.1 I.,.. II ,h. aboY, cNcka 
piO«l thtIlI .. nhloufo ' ct ........ ,. ........ 1C1Iy l imtd ... "',11on 10 
, .... cranoUl\ah. P"OC<II' " H ~cribed iletoaVlO. otII".....,. ..... , 
,hi """"" _~ .. 01 ,h ..... rto.. -'lin _.t(1Iy, 
t ".". ...... , amohth 1j)IOd.1' _ "'" rtmo'IIG Itom .... 
• I hlhlh .... inr;J dNnlnt!lne IN" o •• ,tI ..... IDap !!"II COf ..... ~ling 
o:tm o:I\aOn .. ouna "" 7~ oc;kl' ..... kI," tht _embol, I""" 
!*Irion, -.rinG 'ha' .... NO , cyli.,..".. Clift lObI, '8C;e 
~~ III\e spwt,1ng "'1111_ Ih'I'''' pUI\UI " ......... Clef tilt. 
to 1M c¥lIo odw' hud ;.. ..... I.e. , 
10 In c ... s .......... I'" .... "" ... , _ Itfl1OYlCl. III tht choir> 
.ound 1Il0l ""gcql.o ~I ,,,. 1)IJ<>dI ......... ~. PI"''''' ... Itwr 
1Il1k .. 1_ tNI ir> /ON wllh \hoM gI IIw ..,. .... 1 n ... ", .. " 
aprockl' . FI1 tnt ~"';OI, _k" boft Ilrogo,,· tighl . 
I' Fit It'4I InItt um""", IM!~ ~ If. G. " _ U 
lighltnln\lll>t otIII"" "iI tIoOhl .... If. ;.. I d ' l ~ .... M/IU<IIICt 10 
1..2 _ 1.8 kgf ",'9 - 12 Il:I! tel T ...... tho 0 ..... _ .. tIvo~h 360· 
end t~ ,'" ........ n!f>t "",Ih'" " ,.OCket bolt. ,,,,,11,..,,"9 01 I" the 
1QtC~,td lOIQ~' wn'''Il ' ''''n 'atn ,he ~'~nh"~h 1/"1(1'''
compla,' 'uon .nd .... v'. ,,,- '''tI _<>c ~~ Itoll IQ 1M " "'" 
llN"QUI ~.-Ive 
12 Stl ,"" _ <I"'Ii c.n,"" " C"""'" 14"'>0" I>'( oIlt.1rl"'"1I 
tht Iodt;"g Il0l1 '" . 110 .. In, I I, C' '<1 loot "hn "". IHole Ihlll'" 
chtoIn , ... ~ *"<>uIcI IN> f. ·Cntco,td .h •• II .. ""'''''' h n ...,., .. 
ltItMd). Se, "" .... " ." • .n." " ..... " ", •• 1;, onct mg, • • end 
.... k •• """ Ctl,,"- on tN ca"'~lh , .... eng 14 IU!scoit>ed tbcN • • 
13 Fit II'It blaek pit..,..; oil Ot/lluo, cap on oNCh 01 1"" I_ 
G'llirodoo "".Il .... IS ......... 101"" cam_II e","in Iun .... on .... 
~ .... gI I'" ~. h .. d . Fit ,hi c"-'" 1 .... '_' lupJJOOt 
~ .. , lIC"ring" ....... In In ~M·""1\d """''''I''lI bolt only. Plec; • 
Ihi oII lottd pipe.nd e","," guodt'" POll, ;.",. ThI" ... ftll l"l'd 
by 1 ..... In .... belfing c.p boi lS ' 0 'he rioI\t 0 ' , .... c .. rn~l\Ik 
COIWlICI;"lI ~. Ind IW , "''''Il18 1:1011 on 11\1 Itl. " .. 1111'" 
doubling " ,he ITMI", '" "<lid.." II .. 1t1t·1t¥>« t.od<t 01 \11' 
__ lpl,01t. 
Il ,...,... "'" .. t,.M •• rvunO tid! ... 6ho-t _ .. ...,. .... CJil to 

IWcMdt .... _Iton ........ I"" eno'''' iJ 'n' ''''',d. ""'CO< "'" 
....... eI ... _ u C1 .. c'~ on Rou."" M";nttnln.;,. I<'d 
.... h ...., nlel .. '" .djU.I......,'. bek>oe pooued"'u """"" 
Chtd tn. C"Wllrlde' to..d C"o(11m' 9o'Sh, I.,. I ..... m.t'...,. IN" 0 1",". 
~. " I, ;s in II'>"" Cono,hOn . " C;Ht "'" '. · UHoJ. DSln I"" 
gukll.ntI gu~" I.el 1"<1 . PP ..... ,m,,~' '" RlV "~l,nl'" ,I>. 
"""~ . 'US 'Dr,.,.,.. .. "" I~t u n ... ~"wl", .nd ,~ ulI~ Til. 110 ...... 
QfI now boo , .. r, u. ~ 
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4. ",,\1Ing the Ifl" . ond al' booo ..... into ..... ..,.. 

fig. 1.2. 

, /for.h;". boll - • oW 
2 S.. - lJoR 
3 Aug - 4 QIf 
4 CQ,,", 
5 G.d_ 
6 T.,_r.r drlvI {11M 
.. O . ~,:.., ",/J~. r"'S' 

4A _, .. ,11,S' 
49 ~ d'J 
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_''''III _ •• ,. ,-'ut..,;) IIoIwIVI ~ ... woodin ""tt t>I!._ ... 1~ """""us. _."'" in~ f" It. Vlnou. mourning 
boI'l and pI.t" in ~1;or.. n ahOWtl in .IV acc:~ylng 
pII"'OO'IIP~I. but do nol.lgt" OI"" n" .. ul'llh '''''' I f' all in pI,no, 
aea< in mlr>d "' ..... 00". tQOltul/b<.~. ~ ...... ~_nb 
, .. tu<ed .... tI>e ditf_n, model., .. rIoHcriiMd in the , .. "w .. 
_'_I IS-.;1io;>n 81. 
• ~. in lIOSiUDn . ''''' v ....... DOl" Jond nu" ~ be 
.""10,.,,.., ~ , ........ un lpec.r .. CI 0"_ 
TOJ'fIUI U"'''!l& 

.",m I .• • 2 .5kg,m rl3 - 111161", 
10 ",m 3.0 • 4.0 tg{ /PI (22 - 19 IfI/ '" 
11 """ 5.S - 6 S tg{ "" roW - . , IfI/ '" 

48 fngol" •• nd IIHrbo. ""'" ,,,,,all.,,oot: Ii ... _ .......... 
Idju:otm",,1 

1 ~ u.. h\al (I"", et> .... _ . the .oa. IIProdIot • ...., ft1 " 
_ , ,"'" ~""" _ 01 ,he ,.,,111" A .... ;, ,toe 1IatI. 1iQfI ...... '" 
" ' 0 ,ho ~.I"" ,ooqto. JoII. long LOCI lhol _ .1 Ell by 
appIy>ng lile 'UI bt~ ~ • ... 1'1,1. 1 , ,,. " ,,' " "11'"_ knott_ 
n .. kx~ ......... nll .. 10 (Io ... e .. , ,II, "'" I.um "'1IC"ni~ ;" II ... 
HOI. I"'" , .... eM'" \l"1Oe pI., ........... bI 1ft QOtoitlon .. '''_ 
sr. t_ pftOIOO'ltllI ' !l1f) 0 0 n OI lJtI'" 10 _ u.. drift 
<;h ... '_I0I'l by ....... , ot thol ._ wll.11 1QOftda. ...t,u~ 
2 "I'" cOl 011 ...... _ • • omoOfld " ........ Id boo "".Md .. d\hI 
........ _gIl l .... M,ke , .... ,1'111 ItM .... moorit\oQ.no 
~""" l_ .... IIbIOlUfoty de,n. '1\(1 11\01 lhe ItJceling dG " It 
"lItd 10 , ... 10"" ,1glI,ohand I'(\()IifIllng bolt. A"" lilt nhbll 
_ itl" Iud <=1ImII 10 ItM """,oprl'lI 011 ptomp w." bolt 
!ltJceltd ....,...11tM CMtI. 01 !hi (b •• "''''~ ('ull"ll'lt ..... 
NfiI 1hz m", ..-cI IIrNIhIf 110, • . 
J CanM<:! u.. 1M .... dill' ,Uti .. Il'101<)< (~to Ito _mIrIII. 
_ -'Ide III, proteettv. nIObe' boo1 _ Iho .... II II 001 __ 
don. FII I .... molOr 10 II,. r.c:toA in 'M \II)I)If Ct$tI"U" • ..-.I ftt 
tholKl>tl"lll DOhL A_nee! I1>e oH CIt ....... 8W!ldllelCl. "-ftI 
1hz .I~or molO! OIl I • . 

• Refit 1hz M.tllltor tnd "".oc:kn w .. " ........ t..t the 
OIIqlIIIt Iud. aI It» for ..... ". <:o<1'ICI1y IOtItlll I/Od .. tAl 1 
1'11<:11<1 I I ,,,,It conneclOf bloc!< It.nl !he -'<Ing IIIug 10211., 
no 'inv ' ''''I I...,. ... "I>Iftbt<otC 1 IQ . _ 1 bI~tog I,," Itft .... tnd 
cyI~. CO .... CI ,'" IId1omel. ' 1I,1v, , .bI ... tilt c:yllodtor 
, ... d 0''''''' tnd HCut. '''I lingl' 10CIUng 110ft. 
5 In ttoo CIM aI mo CBSOOF mvJZI . .. lit .. oil 11 ;1" 
I ,-bl, 10 u..,..",. _ refit ItM pipe unIcw>.1O 1hz ... 11-.1d11 

of Ihe Ct ... kc.Pe. A"_mI)Ie ,he ... 10,,,,, "VI ' .... In the ....... 
orw. 01 ,,,,t dot$O ie-t lot "_'T """"II' _ -"'11 rin& In 
IId'I ."n. ... , pOo'L 
6 PIIU lit, Ii/: c ... .,.. c .... '11 I<>oql~ in flOt< ,j.,,, In the , ....... 
Tt,. mou<1linv bolt' III_ad be loti. 1IIKt. ""til , .... c •• b!,I ••• w.r. 
"- """ fined. ConneCt ,I\e LtlfO' N ctbie. ' 0 " " 0!*'11ing 
qu .... nI • ..xt lUI lhe c.bI. OOJ I .... ins. ,10, .. , .. peed" 
"op$. AdjUS t me "'""II-. --t it fI .. "'-v It> gi .... ~ .. 6 mm 
-P-. , ....... , It. II~" ...., of !tI, ,,,,,,tile 11' '9 '" .. !alion 10 
Ihe ~'C"" IIWltcn houolng. TI\It; !><Ii".,...." eIItI be c • .-OId out 
W;'h , .... Ct""".ltor:l instilled . hu. ICC .... WI boI ........ t ,hi, .,.-
1 101.- "'- -"'< .. IIOf Iwo .. InIO pOoIitlon, '5 plz:' .. 
' 1M .. ele· _ <a-"'9 Pgh.", 10 ut I' " ~ ~ •• _ 
P .. ......rong me _ .. nol'l 10 ,'gave in me n.w. """"'*'R 
•• """ ;. not ....... ..-d .....,. ,.",_ • doIgt .. 01 ~'*" 
......icN •• '1on witll III. tid 01 ~ ....... n _1Y<J.i", r. TN .,......tIon 
I. ",.0. ...... it In . Hi.unt .... all.bIt 10 ~ with one IIdoo 
01 'IM CIItbur,,'or ballk. Ti;hl,," ,he MaIling tlil» . ...... ~ .. 
II>e _If Ion ~'" til. I j, del ..... hoM m ,a_tlon5. ........ , th. 
uo tbw"\O< banl .. bK~ in plact ,,_tIon moo lilt tI _ 
~'""'IlI ...,,;I ' ''''', ... iU .......... ~ .,,,-. 
8 T,ae. Ind '~I'IKI ' hoi COl poclllP It~. pI,,1 "" at_ 
n.IOt'''_ it "" .. ,..~. nor loa." f1nld. Rewnnoci the bal"'" 
It ... _ ChIcl. _, 11M eI..:uiGol 1'1'.'.'" 1unc100'" PC4N'i1. 
PO" _IIWIot It_lion 10 tho ..... 110-... IIQhI IWIId'I. WI ' Ih 
..... ba in .- 01 tdiu""""1. lAd 10 \hi 0/1 11''' , .... ...t 
""" .11 1'9/'1 ....,.;.rd\n 
9 R. ", Iha """ 1MntI .. tMn .Iido me "'" III"" Ir>\o tllMldon.. 
.... "";n9 IN, tf>o rfle>unlI"II N~ "' , .... frOl\I 01 me ttnk 
""'. corIKU,.. s.a" , It>I liM. ...llll , .... -'nQ1. hoh' It 1lw 
..... A~ rho petrol , .... plPIIt 10 !h. I;.ItbIo,.,!On., _ 
wet "'"I tilt .... rioo.o. "' .... ..-cI _th •• _ ...... I'OlIIId 
_.tedV. 
10 ,,"ml li. aht oil Ill .... f>outiroe with I _ lilt., 1'1 I." 
Chid ifill tho O· rI"g I, In lOY"" 1:IDIlCI1Ioo'I, ....t IWlI" If 
""""'try. 11g/I111<l m. 1i"" lIOulll". bOlito 2 .• - 3.2 klJl'm 120 
- nib! hI. Fill'" _~c ... wit" 4 .1 ~I'" (I.sln.n Us.'Imp 
plntol 01 SAl 1 """l IfO ongInt oil. l'Geing thol , ... 011 I ..... mun 
too ctJ I "ICI _1OWflI "".tI_ I'" ........ lie. boon ,..ned.no 
l\1li b I ... min"tfl,. 
1 I A."""",", Iht dJl ctI c:obIe 10 !he ~~"III 11m on """ 
au ... _ . Sit '''' CIbII ~""."o gIvt 3J8 • J,l4.., (10 _ 20 
mml It. ~ ......... Id It IhIltvl< II<lCl fintltv. cl\t<:lt ... lJUnd 
"'" -"bend< ........... ...,. 1of\_. ~.u; IMw .tIou1d boo 
ldIontillod ond ,./luod balor, l r10rnpting 10 tI." 1hz n .. ~ 
," .. ..-a·-· · 

I 

• 



• , 

'';;;;;;:;;; .'''~ nahQ ..... 

• 

... 

, 

'--

• 

• 

45.201 Through boI~ 

1 Malle ...... ,"'' ,II the ( .. m'l» ..... uI ... COM_eM ron"..clty , 
The '''CIt,,,1 COfWll'Cto<. U" onIT be HI'*' _ wlI"t . .. _ 
willS '" ,QIQ""ed """""'II,Uy, 101. ........... , 1M con"'" (;tObin 
I" ~""l'" tV<rKti¥. "'ad t"-, IN NM is in IN IuM haldllt , 
and 'IV .. I IN Iigl>I ,"""e,," '""'" , ..... on , ... ignil1 .... ...-lId>. 
0 .... the choIot I .... " 10 .t.,L 
, Swilct> on the iv""iott . tId lit ...... IIf'IVIr- by '"mIng it 
~, • MW Ii"",. wi,,, , .... -,,(lrlc .rvo ..... bnnng In mirId m.1 
the lut' ""I 10 wonc ' NO"",,, II1tI lou. urb ..... u".. • . One. lhe 
.......... '11,' .... ' • !."tv lit .... tict. ·_ Ill"" to _bIe U ... 
oil 10 WQIIo. III> 10 ,II. C,"'II1.It. ,'''' II'",", tII.cIt m., the oil 

S ...... pl0m C'UH 

,. 

1:0 ........... ,..,inO 1a!Tlp 90U 0111 efIer • '-w ... 011'1''' .... .....,.,w,g. 
J BI'Iote lPif111 11M "'~ on !he toed. ch",* IhM tto. 
brak,. _ COtrHUy ~!tOd . ... 1111 #110 ~ui.ed ...... gj 

~ IIuId in the hn.dlaba' m"'" c:yIi","," 
.. M.u _. the 'Nt ell", i8 _ , .... '" .. "I=-- 10 5J8 - , 
Inch up ...G 1SIl_ pl.\,. Alao mil _ Ironl 1o!Io .... MIMI ....t'!11 
'h' _tKI '1nOIJM 01 011. 
Ii o..et ,t. n',rio< 01 the eng .... 10, .. of oil 1tI .... or 
blo>'lI,'8 ... ", . . ....... tlkin1;J the lI\KtIinIO on 'h, .o.d !Qr'he 
Ij. " lime. check tNl .. .... ts and bolta ... tigIol ,I\d...,..,.,.. .... 
bftn omt!!.., IIwmg , ............ otItiol9 I.IIUI_. 

I Any rebuilt ."OInt ... M Ilk' U ..... l0..tl1e dJlLLl'l . _ if tne 
pt'" "'- lIMn ,_~.-d in "'~, OI.~OIII om. •. For .. '._ 
11 .. highly 1(j.1T ....... fa lo .. , m ...... "" ... III"tIv lot me Ii .. , Nw 
...... -0 ,1\11, 1tMr oIj eimII.I .. P'Oi*'V Ind Ift"".w paIft ....... 

2 ev. .. IV"'" QII is".1IMO II IM..-9'" hn t..rI .ebooild 
or II. _0'''''''''''''''' ""'" belrinll'''''''' bH .. lillld. In th4I 
u .. of. ,1Oof. fhII .,;,1'''4 wi_ "'- 10 til ","-in 'O.In .. It thI 
..... chIr>I _. '- Thla ,.,. ..... ......eh ........ u .. of,,,,, ,,"<bill 
_ • 'lIlO""''' hind 011 fhII !htoI ... ""til ...... , MlO ....... 
e...v. bonn _ .. fl! . n.. .. .. nol much POi .. ' In " "''''0 10 .... 
1Il"~ M",Ot; fhIIl1\III" conaOdlr"\on 1110 kftop • l;glll IoICI on 1M 
.ngItoa _ '0 II'Wu.,..,. ""'I'f< .. p,'" perl_ unI~ tnI 500 
m~ "'art .. "","'d . ... QII'I'.! IJUkII. II i. ", .. M .. bHo 10 
."end 4.000 rwn -'"11- R,.., 500 mile. ",d 5.000 'PIn lor 
!h. ".., 500 m it ... no... ""..",. .... tnI .. _ .. lot •• 1"bOI1CI 
.,"';;.. .. 011. roMfli ... !h • ". .... Cf." hllatt. he>el"'''''' it llIe 
bill 0 '' '' __ II It. _y 10 tel ....... " _ .-.ot,.. It """""" 
It .. " . 
3 If II ....., ",.... , ... oil ,_ a/Io" ... Ilvna ot t.ll ...... llOp thI 
• ....,inllm..-l.,.~ .nd ;"v .. tiv'" III' c.u". 11 IhI tngInt II 
""" will Gut 011 ...., • .,. • .nor! P1fiod. 1rNpar.bII .,,~ 
",~;a lnI,iI'lIII. 

~._ 1M """",M lay ,I>t m on."" eyllndlr .. ~. 

CIwIct. ..... " ,.,., ~rt occ:,,' 1 ....... " igntlio<\ I, 
"" ~ ,,,g;n. 'OI.too<l 
s- a.. .. t .. :) 

-

, 
, I 
I 
I 
~ 

I 
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, 
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fAgin. 8IMtd Incr ..... _ ".0''''' try 
lKlIomMer M rnad>IM doH nat 

"Frond 

Oil"licully In '-U ' One 1111' ..... 
cIwo .. n jertI, MId P.mlne "2~ 
toroo .. d .,_ du1d\1a wlllido&_. 
dlllIcvIty .,1I'1:1!fog_aI 

Cluleh OS-It!on _Iff 

11 feutt .0. ' I : $ '22 
_,fllPl m 

MKhlo ............ 0111 of,... 
<>-a. do.,. ...... __ no! ,.rum 10 

oo~"""dI1 

ChapW 1 Engine. clutch and ge_rbcIJI 

f .... k In fuel .,&11"" at If C go.1C'I 

IgnlIIor! limine 

c .. ' 

D.". U 2 J. trillll~ I ~ Of hi r ad 000",01 
T "z 

C ,,7 , 
5,', ... bb WIt 
a-~ no! 7P7,,'!tl'11 """"et'" 

"'om _ - ...... 0;11 .... ",, ' -... -, 
I . e' 'n ........... "'0 

Ched< .w. ~ IOOep.~.'"I'1' • • ~I'I 

"Y'" wII noI "". 
lNk .,aJ6d ba ~IJpll fwoom oIIle"zO_ ~ 
a-! Ern 
ChIoc* ~ Ind _ 11, . 7 " . 

o..c:l .... -.- 01 11M! dlz t a. 
.,,",",.,1. 
It 1111 IgrIItiooI iii,. Of. 

, 

Oliido lIoN _. 11.2' ... I, CPo ..... 
o • t 

~.,'JI .... I2V 

Chtcll dutch Mt_m.n1 for he p&r" " 
Mndl,·w ~. ~.* ~ of ~Itd -
ClIIt' duldl tor 100 75 .. 'w pity. o..ca 
,-_ for .... on II: $177 or *'-" lot 
It<FFudui .. 0... wiWI" 11 Aprl;....- .... 
Oild' , ...... , .. _ '"4 777"11 . ...... 
..... t'l II ,""biel! 1 ..., .... flO IhIorp 

t it'" 

. ' aLL L , 

",.," .... """" .... bl. 
e'**- .... eNMItf for "';W Op"*,, '"" 
potlllon ... thrutl w ' ..... 

I'I1t4" _ .,.tI;M1L 

• 

• 

• 

Chapter 2 Fuel system and lubrication 

Pettot tiP and III.: .*"\001., d-..-lIni .... 
... plzer .... "1 _eo --CMburtotlooa: :_ ... Mel MoPenlllon 
Corbvr.IIOQ.; -"'ncIirIg, _""""'ion ...cI .. ,_.1\00> __ 
'W lei. ~: .ajuattntnl . _ __ .kk _ _ _ 
A_IeIItOl ~: .......... 11on _ ldIuumen' _ 
Corburlnort: ~r ... hllion __ ._k_._. __ _ 
Carto.rlllCQ: kit tdfut_t __ _ 
ClfbutellOI ........ ___ _ 

, 
2 

, 
• • • , 
• • 
" 

Tot.t e ... ~ ___ . __ _____ , ___ , -_._. 
.. lI.zl .... pWzJt, __________ ,~~ ____ _ 

"' .... . _ ........... _-------_._ .... _._._-_._------TVPl __ .·._ ._. _____ • __ . ___ . __ . ______ . __ . __ k. __ •• 

hstldlo .Juzd _. ___ ~ ___ .. _ . ________ , __ _ 

" .... ,..; d'zu .. , ... ______ __________ _ 

1oIli ..... ' 011 pr o 111. .. ___ ••• __ _ __ __ , _ ____ _ 

• 

Cwbur.rtors: .... 'Ino flcNrl ...... , • _____ • ____ " 
f-'- .,...,, __ . ___ . ___ . _______ ._. _ _ 12 

" " " cll .nIng . _________ ... _ .... _ .. _ .. _ ..• _. ___ • ____ ._ .• ____ ._._ 1 e 

O~ fltt.r: ,.n." ....... ....m ....... _ .. __ .. ___ ._ ., __ .... ,_ .. 11 
0II1l''''''''''' _rWou 1In'Ip •.• _._ .. _____ ... ... ____ • ___ ,e 
F",II llligowzb : fuel ..,." ... ...t .... ieotlon __ . ____ ... ___ II 

Cl l lOf1.W 

20 ..... 
14.4'5.3 I"... 
US 01 ' "., .. -11.1/ 1.3 Impi 
US IzMnl) 

,
V842A 01 
VB'" 
II ,., 
15.5 m'" 
fO.81 In) 
W41A; It 
,,, ... out 

YI42C: If --1000 t 100 

"'" 2000 t 600 .... '0_ 
11.18 InJ 

ClllOlt 
LTD 

20f'''' 
....... ,&.:1 "'-' 
US II 'an.! .-11.111.3 tmoI 
US Iz'~ 

-VB.'" .. 
'02 

15.& mm 
10.81 In.! ,+ _OUI 

1000 t 100 .... 
2000 t 1500 ..... 
30_ 
(1.18 In! 

CI710F eatelOf' 

20'~ 20 I ..... , ....... 'U Impi '''''''' ,3 Impi 
US gM10NI US It"on~ 
~.- .... & ... ,.. 
I.GII . HI /ffIcrI 11.0. 1.1, ..,.. 
US , MFiN 

, .... 
'18428 

US OI'lGIIII 

Keihin 
V81'A 

e8 '8 
pre 1980: 91 98 
1980011; 100 
1!L5mm 15.5mm 
10.8' In.! 10." InJ 
pre 11180: l'i _ out 
lt~OUI 

!a1O on; '. 
-~ 
1000 t 100 
.,." 
2000 t §()() .,.., 
30_ 
II.181nJ 

1000 1 100 .... 
1000-2500 .... ,,-

11 .28 In! 

WI' .... mp. high 1M" u,. 
I'INI.-/ ~ ....... t. """'" lUmp ... tn-

4.5 live. 'U2 I"'C) pInte. .... 1 us .,..,., 
13.111IYn, 8.00 Imp pin", 3.1 US quTIrI' II o!I 

dIM,h! 
71 1'511 15.0"" em' .. 7000 rpmIIO'C 1178- F)18 .peI/J.5 kg 

Mil ' 7:' .. 011101" ...... ,'"', em .. 7000 
... off fP"" ~C 

n 71" FI 

• 





F 

I 

• 

.. Cha pter 2 Fullf system _ltd lubrication 

1 The lou. _r.m 1, '1 ! I~ leOI C ' t .. non, .... 
moun'" 0fI 1M ~ .... ad .. fn rEI : ............ 1ndI.!dJtI 
~'_I' b.irog CDIlII.d.d e.., link'l" lind tor mounting 
blad .... "_1WvI "'0.11 roe-PFEUl . ' cwt .... _"," of 
won... I.UCh .. Itt..""", 10 the fIo.I: _mblv .!'Id:'~ <:. n 1M 
urrNd 0\>1 with It.. ~ In jNjiduo~ bur bee ... , .. ..-- , .. 
Ia......, rn'ric:t1Cl ilit 1M8I 10 I.n", ... tht coo ........ ., ~I 
-" can 1M (;2 , !,~ out an" b!,u. 
2 St.r1 by ~ thll"!wI ""''' turned fill, and ._ 
II>e hAl p.,. .1 Il\e!vellllp ....... UtI __ I and .. /00", bo1tI 
lido! _I. 10 POC> ' " Me I ,to .... air dN_ e . .... S~ ... 
, .... '-to cJifoI; wt.IdI II cIMe II>e ~, Itt.:n to u.. .If dflo ..... 
hoM .. men ...... se..,. .. ..,.. bolt "",- 'm tlr-.. _ top oIlhe 
lIN C ....... C .. ;r>g. n.. c .. 'ng c:.n '- .. "",IN ' .. ""'.,.,. lei 
poo.I~ • • _ It de .. _ ber" .... .,. I ' wid,... Clrt .. l'1-

'~L 
1 SIaciIOin In. u~_ A' P I'iftg ~ Wilt! 1M -'d 01 In 
"~"at\I . w~ PO' .... prA the 1111 .obtr _MIs 10 fl'H 
1M mounlint;1 I:..too. fto<n _ 1nII' 1dIop1Ofa. n... Ia 1iI1I. 
....... _. "'M~ lot ... IS I ration. MIl • 1 U" (11/ Uort'NI 
.... noewwin; .,.;" "'_ IW I !I'l'. 0...0. ....... d doe atut.. 
""IIIdt .... thoI ...m....ttofS IOuI#C ' FtIy 10 ~2 " '" Kc'" to the 
1tInIttt. Ind choke ea~ n- .. 1IOIJId 1M ':ClftlWClad by 
"IC:hnlna,. off " .... .,.,. MIl \oeIInu" II) Inc. ............. 
cell'U 10 be ..... ..... 
.. Fu ..... ~iI'IQ" ..... lReI.nt an 1M dlU'1i d _ ...... : 
.t'IIiciptc.cl; .If ..... 7, II" ;,It 110 aJllBM _ "_iCI 110_ 
...... of II-. Ins1rufll«lU __ ,(LIt "'PfI1IdncI 1hIn. Should 
~ ""'''liMe ",'1" ' "1 -" ,.r, ..... 1n 1IIII'Id1he1.lotof 
-"' .... be In.: ... 11 . .. ' SlJ a'(, .... ---..... NO-
:O'" ;_"a~I_c::tlJ •• Y&:l, _.h:lIftdI ••• _Alelt 
I 51." bst WI" _ , -'10 """ IIiCI of .......... S ... ""c'I 110 
~1:Id baIN,: ; 11'11 No 3.ws 4 c.arburIItcn. ThI:oI, .. 1t: dol 
iIgtI_ of U. i'IuO liM<! _ :, "Ie: 110 .... c"::h ..... ". .... , ..... 
!til: I\'fIdI'DL~ainv .... ". wIttI • "'lI\ote"I , IIl('hu .... 
Iodu;ul. oI.ldI_ T\ift'I NdI- ....... Aft( InwItdI. -- ,Mi:'Ig 
the numbet 01_ ."'" Lid £0 _ IE_ M_. (a """ _ 01 
.ad! fieutj Ie 1n.1 II-. OOhlel Mtling CIft III dI4lIlcI:lld du<1oo 
rlhMmbIof_ U __ iNCh of !hi .,ncb .. · -'If _ .... :: 
........ -.:oring ,., .. )0>_ 

II Rill .... 1N: front IIiCI ~ -mg brld«lta, ""ling 1"-1 

l' , 

, 

impKt ~. 10 .111:1 N:moi/l,L Tal:. • •• 11 ~". nol 10 dl~ 
!tie c:-ob,n"'OL. or !tie 1Ci •• h Ef1' during .rn. opiIrlllon, 
1 Car!lfuly ___ !tie _nIbIy ., rna t;AtnI •• Joint .. rtit:g 
,,,. c:.:~ors II two peIrt. T .... ea.. nol 10 damaga ,,,. lu.' 
tnd :all _..-Iing "' al ... !he ~ 1inl:1iII'I_ 
8 ()ptn!he o;hoI:;. t::utt.rfIy .nd c. raful.., fila oft .... ~.~.-I 

.... 01 :toa IE' " "".. • ... 1'1 '1i:2$ "" c.rbu,IItooa 10 ,"-, ItIe 
' .... ltl .. tMtaI fllinW- , .. out 01 ,'" main bora. ~ •• and 
(II" : d the M<:urlne ... _ Mel lit! 11M b:,:nl1fly oIa" ....... v 
Aa'IIIE IhI fuel ... , T.., _ • ,.. ....... .. , -til II. ~ by _ of 
..... _urn crw." t a' .... _ c..!lf\J1/y .ap •• " Ihe two 
(a tJIIICWI. wtIh .... un. _den:! ;Iboid 171_ In '''~ ........ 
g n.. .... t.1.'<In IN ~nors I:£; bHI II'fI .16rM: 
un' It .. ~ .. nMi* ttwn 111:£; .. """ IS_ II !lorlO .. I" 
_.'*'1" , ""'I J:M.a.d abldlal of tha poaItlon of """ 
va. ..... ..,..lrgl ....t ......... vulda ~ .Ii milt,. 
10 O-az"i79' ..... tlnt ....., JPrino h-om !he chob t:heh 'nd, 
wsd ..... Itod .... !hi aN:f\. A .... a .. tha aplk "'" h-om no. ...cI of 
In, LtCC ..... 1O< pump .. ,urn .... ;"" fOIl. end ramo',. th:I ......... 
.., ;"g tNI .... 1:'" :a:atc. u::: ,.!he!li¥01 bolt iii 0I'EU4 I'" 
,." ida .... , IP Ii ", lind _ ..... ICO p:.uI'\I) ...... end !'Od, 
A ...... lloa rIvotIlI QI:ad:t_ by cIrMtOSi OUIIII<I ...... pin wI'o o<;n 
IWI", It to It, allah. 
It ''I, a'h2b1.II ,1Ii:M;I .... "".t of till ... IIqU_H_ 
110110'11 .... ,.,., "Ing 0 : .It. The -*'-tiLlln: at 1::IeI be IMII ..., 
Irto pairs. Iftd IhI:I'I IJI lid -" 1111 (t ntL .. L , ' .. 1Nt _ 0-
""'" _.....:t .... tha)=t.lJa _ I uti:"" n:: _ T-plkll: 
Iubfb:1ng a.IdI _ wfth. _ .. of .,g'" elL 
12 wtotn " ' iIt", .. W:ctIt _. a _til", ... lOgIihar. note 
INI tha tarttd WIll _lit t.1\,ca{t"'''' ~ IN'" new: 
dt::LI', ag: ' .th:I , 1: .... lIo g - 01 ....... ' .. 1'N:.'-dng 
... "" .... fit 1ht ff'OI'UIlftd.- I'll U "'", bE _t It. .... MIninu 
IhI aPI . 1 .. g "aI, In • )llI g: "'" r QUE la I:C ,,'N''''' 
e~ OVg_L fit tha iii"" ar I: ga t II.M" me 
Ih:UlIIc:'" 01-'0 ptlr ct :: t _ . t1:o .. AI tha d:c:t. toulll'*,,' 
"', .. I ,t 'II Iht _ .... h. wtttI , ..... \ :"'- Lodt 1ht act __ 

.n. Jell-ling by t a "'II lIP ... ID::tlnu tabI: 
13 s.t tha .. """ ..... 111 'II ...... iii IhIIr 0i1jji:2111 paoaIdona. 
""'" C" .. MIhaI", , lEi p tal all" !hi ","oUIl !luI",". arod 
tha piIo: b,p •• OO.CII:£; Idtntlcellor Mdl ~ Wh:in til 
lour !lutta;" , _ ..,nch:or l':t tightan th:a ail_It """"outs: 

• • 
cr:.d< ... : p lOidln of !lit lIn!::: gEJIIiCI "" ... ..-" Ii. th-' 
1IIay .... _ 8' :< "01< and do 2101 bifid III' 11m: 

• 

, S,,;.IINI 'EI_ - ."" C_J.4. II Sue"".:d_"~· 
2 Spring - 2 "" • .,KMt 
.J 7~'" "till ... # 10 7-~ 
• CIIoQ .",,,My , ,,. 2 -2 C I • : 110 II" J, Filii""'" pipe 
6 Citflklr:w.ttiJlu'hilbo'r ""11\'-'sM" ,:l iM .. "" 12 F'-110M 
6 CIlOJr~ ~ 13 7-piHa 
, Sc .. "" .. nd wnh« -' off S. ft I. CIitJ '-__________________ C-__________________________ -"L'~"· ~,~.,~, __ ___ 

• 

r'- -
.~ 

•• 

~ •• 

, 
• 

-4 _1 Sap ..... carb ... en ..... 1 , ... tt. joIn l 

_ , ;: 2 t 

, 
" ••• 

• 



I 

www.PC800.prv.pl 
a C"'ptllr 2 FUM • .,..t . ", end lubriclltion 

'-".e. I 

• . k 0, •• w..1f~_nta""I"~"" 

, 

• 

" . 10 C."b'1I ~1I""tI'" !in.l1geS us mOdels ...... '"0''''' 
"''''' 

- -
• 

• 

5 PnH 0\11 !he fUbtMof t .. I1 .... plug to · ' ,taa ~...,.... je' for 
'AmlMlion. Nol. tIM! JI !. preMld Into the ... tbuf4I!\O< body 
and 1;IfIIIO! be , .. " .. Id-and "" the _ ,._ c,-.~.,., 
only be qnild out by UIin9 ~ 1.if In I'" j.n ~"a~. 
WIoen IINCi'rMng 8f1Y It" , do .. Rltln!! ...... d'i_ muu be 
..... to "' ••• ,,! da- age'" the ~ in ... .aft itt m'lwrit!. Hold 
TIM MCOO'IdII,.,. "'"' itl hcotiti .. litt ....... JI)anne< tnd 
__ the Mcondary ;al . 11M IIoIdet may TlMn be lII\SCf_ed 
", ....... TIM n.dla j ...... icft .. , PI"h fie a>d poojeeUl InIO 11M 
cart>ltrll.", ..... !Uri . Un"",- thot""'" Itt from \tie /in,1 ""'""'II 
..... ttown un ........ 1M main ".,. •• from lhe ....... houalng. 
6 Ul-.a". Iht .. c.ininII ............ oId! hold rna c:.rtNnttl'" 
ClIP \pia.."., chambatl If!(! pul lhal ClIP fro<n OO&IlIon. R.
,.,. hwl'G., lP 1.'11 lind thl n,lotl H"lI1g ~. Pulllht p;.lon "" 
and Oil' 01 lis ofid;,. TlIe p' -1'11'" qn be ,_ •. ..:1 by 
...-.wing Ihi IIh.r9 In Ih. lOP (If TIM Pinon. The nIF'" wiN 
dfCQ OU~ The ........ , ;.t and.... Ida"'''';'t ... hiddan be_ 
a !Nil. _do it ... 1Iit1O!ld In .... IIPII«ct.n.t... by. oingIa ~ou 
head _'WI Ramo .. 1M ..::r.w IIf'd !NIl. T"" 'wo VOW .1, jell. 
.. a .rmilMly poaItloroad. , , II'" !he maIn.u- jel • • but 1'1 ~ 
dowd by , !Nt .. ,." PM 01 ma .. iat; eM> be .......... d. They mult 
be CIe.ned In piKa. 

1 A "''''''''~m'' c.n-ofl "'''a it fitled " , lee" ... Ibu'.l1or 10 
riI;"'n .. m.m.riq.., Iht .... , ... on _ ....... lhus ",.v ... I;"" 
b.cIi; 'if l"ll in _ UN ... I ..,...c ..... The lI.t .... II IoutM! on ,'" 
.,. of tfIe mlin boIt!o . If!(! IlIo,ot. wi. ',"",ire _.tio.'> 01 It. 
1 ... lfU ...... hlll .n ... 1ion it f8qUired. TIlt CU.-oH ....... ;1 am;knd 
by • cover htIcI on .IM QUI",- DI m. Cltbur8tlO< body by- IWO 
1eI •• L Unlc ' ............. "oldio'll ~CO",,)tI piece ~I 
1M p ... -. 01' "- 11 ,hi, 8 n .."ing. Iftd ..... ", dIa CO ... , 
..... y. 11._ !t.s 1IPrine. lAd carefvlly IIfI DlIlllM diaphrawm. 
I enac~'''' _.o;tion 01' the IbnL II they _ damaged in 
.., ...... they t/!oIJtd ... r." •• d_ The Roe, FII'" afId nuad'" 

• .,.1 
• 

.. 
H".ing"'" _ ,fN.r Itngthr .. nic. tnd lI)Quld be Inl~ I :hd 
'lfefullV. W •• , u .... 1y !10k •• lhe ""1ft of , ridge '" 010,.". 
.toietl wtIi ............ lIoet nl ad", 10 _Ilmpetfeclty. If d ...... 
to ........ hoM OOClINed .... u rttu .. n", body mull be r_" Id 
bectUSfi !he .... It; no! "-WIld _. "pef'" ltam. 
9 Afllt'u I' :kotbli I ...... t.;h,«O nIlS • ..-d ....... I1& 
jet in will;!, II .. cl.l ... _ ...... wtdng in .. Inc ..... In petrOl 
con,,,,,,,,,tion. W .... is __ by ,,,, I*n'\II of Pli«iI ,nd ma 
__ eompoo ..... ~"oJ I I '" ~"' .... " .. ;<t1l1l~1. 10 , .... the 
jel ~tlodQllr in conjuncliotl . i th the pia_ , ... eII • • 
10 Inspect'''' wt-otl " ..... dilptwWO"" b" of perithin9 Of 
.......... Iion. O'-OQ' will be _'Iy =-
11 IIltforl ..... Clilt ,.n,," .,. , .. _mtl t UI1rIf I'" ''''lIwd 
dI . .... nlti"" p"OCld'U'l. IHII ~Id bar eIi.-.., OUI It\orougIIty 
up.g CQmI)I ud ... ... ....., '*"II. plica oj ,." air<t I"". It 
alwaY' ,ilk of potf1idn of"l obItrvc:'inI! tt..1r'ilmt1 1>I'""gl 
_1'1 ar "'. jel ariJkl&. 
12 N ........... " M of .... or IhII poImMi mattl "'I ;Iel 10 
eli" • '*»eked lat. It ill only lOCI 'Nt' 10 ....... "" 11M ill ..... , 
1"_ cifcu .... '.rw:oos and Ino;t .... ,hi fI'l 01' petrOl _"""'P
lion.." I" _oprc"-d.1r ill fIOII_~.bIa .• bI ... 01." ffOll'l, 
l~rI pUmp will Uti"'" ... rr-. 
13 Do not ..... oe ...... 'DrCti ....... n ", .. - mfttin;' C._I_ 
'Of ~ 11 I, ••• 10 IhNr • jel or _ of the .... tIII< 
..:_ FurU'olr"'Oni. "" urbu .. I1 ....... uti in • linc·bud 
.nO'!' .hlcl'l it .. 1f doH flOC h ...... h~" IJ!nlIIe lit."",,,. Twltl 
partIcui¥ QfI ""'-' rlll'lcl",,!he Itvo{IIa ~II ... IC> I ....... IN 

.....cIIII align """''' !he III ... r.. 
IA Do no1 .. m ..... I lm..!Iw INonlt llop .crt. or 11M IIHolIa! 
.c'"" ~ lVtt ...... inv ... te 01 tflelr Pac:t ItQSitionu.. f.w..r. 
10 "",-"" ..... Pf'8Cl\lDort will ,...... it nuc.""" 10 '1-
.ynclvOt1III !Iw CI~"" on rI_tnbIy. 

.-' 

,<' 

" 

Fig. 2 ," C.rb\O..nor - ferty CI7IM)" 
,",fI b n .. , FIrM' ~,,-,_ g.sl~1 _ 4 0" " G.$&~ I - 4 oIf 2 I A. ~",_off WIIw - 4 0" 

2 FIrM' ~/oamlwr - 4 01( " C.It,,,,.II,,, lott - 4 otr 21 ", .. dIe;.t - .. oft , F_, _ 401f " Sc'_ .,-,d .... 1lt.t - 8 oK S"A( 13 Sk>"';'1 fMrJ, - 4 off 

• FIH/ ~ pin _ 4 oN .. S", ... , - 4 off 14 NM. _ _ 4 tilt 

5 Flo., nHdlt .~umbly - .. "II " N".dll ~I lIoo'dor _ 4 of' 25 w • ."., _ 4 oIf 

• 
, P>imMy ....... /tf - 4 oK t i9 .. M'M> flWM - 4 oIf 16 N~ ,., ..... , _ 4 off , SKfNfWr ...... i-I - .. oN nel " M;"lu~~", " ...... _ .4 oN , ... U S_",,,.,;n,,g s~ - 4 oIf , St'~ ... MHI wu/ttt - '6 oN (l,) " Or .... ~c, .... _ • 0" 16 tK.i" pipe _ 4 on , J..r .... dIt _ .4 oIf 4, II " 0-,,,,, -40" 19 eli" _ 4 0" .. Vle1Jum p##o" 10 Acc""lOlo- pump J ,~. .. /~ 

<- d ' 

• " 

'- - - ~ .-.~ .•• .,"'.~ .• ,~-. 

"f 
11 
• 

• 

• 



, 
" 

" " • 

• 
~1 

, 

" .... 

, 

I 

I 

• 
, , 

" " , 

, 

- - -

, , 
I 
~ 

I i 

) , 
, tJ~ 'e ' 

• I , • -
5 • ~ 0 ' 'j" .t:e "'- .... , pivol pit> ,~ 

5LOWJff 
8L:t.NK, .. a 'LU'G 

,. 

.... IWI"V 
.-_ _ _ I .. JiET 

~ 
5 ,5. C.ttloI .. llOf ~ ~Iion 

-., 

, 

, 

, 

....... 

\ 
~ 

.. . " , 

, 

, 

, 



.)"Qtl~~·.· ' .... , •. '. 
. - '. 
" J 

, 

, 
t 

,,~ , 

5.Sa Check 1kM' needte,," _ .... " .. it mlrked 01 ' iOuaej 
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5 .1 1b 1'iIctI_ H"mIIIY - ....... ...,a"9" ....... ' fI>r .... aI..- aM 
O-fi"9 

• fMI 101. ~Ism' adju"m ... ' 

I The IH' IdIor m.o<;h ....... Ilk" ,he Iou n 01 , PfYO.aej ... '" 
_ted be, .... " , .... IhrO" '- _ eloOl. :II1ortts on ,Il10 No 2 

o;.n.o...lIo< . ... 'M dlckalt _"M1. a c .... on ''''" c""'" th .. h 
.. 00 !>ufO """'" 1"- ,.,1 idle atm. M.,...",,,,,I Is \ta~s' ... 'ed to 
the _ 1'- "lIP. opornin; lIM IhrOI11<l by. Imlll ."","'" 10 . , IM 
the cold 1I .. 1 id"- ",,,lid '0 2000 ~ !>CO."... 
2 Who" 1Il10 l"(6'ortn .. .,H. Ie w,lh the ""011' 0 ... ""'. dcMld 

MOd \hi d>oIto va""'. "'"' .,.,.., . ''''' ....... Id be I 101 II 
cN .. ...c:. bem •• " 1l"1li IH1 tdlo! arm MOd ''''" ,,,,,,,,Ie itOC'. 
""' ....... \he 1I'Il. _ leI! ",,,11 be wimin tI .. ........ 0 .1 - , ,O",m 
10_03 _ 0 ,04 Inl. AAl l-diu~I"''''1 yn bI ml-de ltv CR •• lully 
t>a ....... , he IofI<MI end of 1he arm 

, t he US ~ 01 ,hor CB7501\ i . !I"M"""" wl. I\ ." 
.eu ..... '''' JIll""" mounled on th .... nd ••• id~ oj "'" No 2 
cartN.<!l I", III Il<JrpO'" i, 10 .;0""" _ ",1011. ,. 1I" ' >IIg orCelle. , · 
I;"'" ........ 10_"9 ,n,. eat<_ .. 1OI 10 be llU'ed \0. a _.k .. 
....... . a) m .. , .... 10 ..... , (PA ~ fiIQy i."" ...,,,U 
2 The Il10 '"0 ~ Ope<"ed by a _ ""II .011 ",,,,,,,,,,.0 10 lhe 
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II Chepler 2 Fu.I 1y.IRm .nd lubrication 

t"'OClIe ,,0/41 <l".or~"". The tOG '" Woo_ IC.t(! 1(1 ............ k h 
, .. mIN, .. !n ...... 11 ..... '.1 tano. Th. dept ...... roc! 10 
Ktu .,a 1M .... ""."0", JIW"1Il. FUll I<lIm ftw """'41 • jed b'( 
irIj<K:.io)n tIOItIK In ._ of !tie lout ina • ....-.ra. 
J .In the _"' 01 pUmp t.~ ..... 111. '"""P un biI chmantlMl 
_ d>o<:~ed In thto HI'I'M. ....., ...... ..., J$ac.ibed to< en. air 
cvr-<)fl " ..... ,_ SU'OorI 5.71. Lilt'" QII go \*Orang with thto 
1><'''''' _ , lrom • Cla-o Of I*~ "'rJ"~. bul If die 
pUl'I'IjI I'P_'" Is com~I''''' ""w II .... y r.quire ~ 10 ~ 
.~, 

" The Pl/1fIII .. ,lip'" '" Ht up during .... "\lIK ..... but aI\II<.IId 
biI ~ed Iflet , .... c:.bu'IIIQf'I t.a... _ .,.,."...ut.d Of "'" _.ring ' ..... "'" ~ chtufbed. WIth .... 1Iwou .. ut •• 
clot' :I. e...a 1 .... eI .... no:- boot .... " N Ic,z'z'IIOt PIII"1P fOcI 
~ thto operl'iny ""t. 'OW IIhouId be 0.00 - 0 Q.t mm 10.00 
- 0 .0 ' 8 Inl. Aroy .-.NotfY ..... tm ... , .....,. biI .....,. by .....tuI 
bt>nding ....... "P"1I1Ing ' .... ' 
S .." .... O\her I'<'Id of ftw "m, the pump .. ,011 .... tImOl.cI by 
... , wid I~ whldl lIopt ~.IMI 1M POCllclinQ h.I; "" m. 
ce<bu<ltt.Or body. TM _ci'*! ~ ..... '- 3.1 - 3,) """ 10.12 
- 0 1 J iIIl. 0_ 10"n . .... ~t",.", Qn biI_ by .,."dl"' .... ...... 

, For , ... bel. jOe 'bl ..... 100",._ It Is Impeo.tw. IhM 1M 
Cllbl< .... ' .... _ -'<1nSI In ~lil'sc:l ".,"',,, .. .....t\I'I udloth«. AI 
..... iii ..... tNolli. Djl ...... " ,he ~nOl'l_IIO'I."lChotl · 
iMcI. ~onIv"'" _ ct. d.<~ J, ''''9''~bu1 k .... ..., 
In I'ffK1 IIaw 10 IN! _MIl by _he om •• cyIi1'idt1a. ,..... -'I.el 
willllduc. "" ptffornltna ell"z'1er.tloly. In !he _ III muhl
CIllo 101:' ... 1' .... lFfAoCl.f:y. POCW ~_ z;ild,,,. Ir'tion 
.... 1I'I8l. "" .,,10 ...... . ,: ,It' M'O:d CM II' itJCZ t z't'lFtdn .... 
... I¥e It.1n Of prim .. ., .... , thue gI'!ni !"he IIUIion III ..".~,.. 
kII _ ... In IMH ... ... 
2 S .. odwoool!"ion II _riIocI OUI ..... Ito !hoi tid d .. .., ....... 
~"' ... _ed 10 the ......... side III 1M c.ttbuI-Ionon.. The 
,IU,Z' C8fI 1m "" Iorm at m.ct....c.I duclo ·~ ~ 
Of ... ,"t of .... Of pIIIsrlc ,..,.. • • act. -'''irW>cI • ODIu",n 
at 1Mf'CUfY. TIM t.n .. tnoe .. ott ..... "",ed 10 ... _.ew,", 
"'_, .... A 1U;'8bI. .. KUU'" fI"UO' _ "'IV ~ I" dwMCI '.om. Hondl Stovlc. "" . Of f!-om _ at "" "'.n,: .,. LI ••• 
~ ~<tIM i1IQ"Larly In It-.. onoIoeye\jt 1"" 
l 8 .... in nW\d fI'w, thi8 'Qi 1I:>n"'" ill not doeliP. Itn!II un''', .... ~ .. ..,.roMd ... Ion;-, ..... p".d . Of II .. 
iIfl ...... dill lOmU.r ......ttI--eyIio>deo motOf~rel .. _ IiU!y 10 
IoIIow it. It "' • ., bii t.."" 10 allow. Honda de.le, 10 CII"" 0\.01 
I .... ......t.. The COil e... be .... oced _ J""wbIJ' if. veclOU'" 
V-..- tel .. po..dllMd join,1y by. __ at OLLf""a. .... it .. ~I 

be uNd 'aifty inft __ nlly rtols .. prob~. -"" 1IpPiOIdI. 
• II 11M ~KW'" ,"'ge HI ...... M.IIAoI , ....... • .. d .. WC.a. 
Rlmo.' tIM dultlMll tnd peI'o! tank 10 that tcCZ .. C8fI be 
g.t1oMd SO I'" ~eClOti. u.lnv ... tt.bIa langl" 0I1a:acI pipe. 
......... '1(:1 tIM pa:1<Of "nl ... 11" Ihi ~e11<>f$, 10 th.1 dM 
.,.I'ot no... can be m.lntai"ed. no. pa:(rOI,," "'" .. 1M pI~ 
abo~' 11M lew,1 oil'" Wtb""lIorw. C .... IKI tIM ~_ ...... QI<Ogn 
10 , ...... "ine 
5 S •• <1 lflii ang.i ... .oct .1Iow iI SO ' .... IIM~ _'''., -"'n$ 
I,mllY"lUI" hIS bel<'! .. ..,hl1. This should I .... 10--15 ...... ulft. 
s.,- !two IhroW. III 1 .... '.iI.f1gIfM ";:led 011000 t 100 rpm Ie 
..,.lnl';nad. " U". ,,1dI'~ on lIM! ~_ .... , ....... MY b:r_ 
I"'" 60 mnI Kg 12 .... In Hgi i'I wlII to. 11K ." 10 ~II \to:a 
• y"chtoroi.i"" OICI._ SO btl"" thl Cllrburettcn wI,hIn Ilrn/ta. 
~" Ihet If !hi .udl"'IP on It.. g"ees fluc:ngt . .. 1kIIy, It I. 

~"'''''' tNt ..... gaugH r.qu;'. hlp'" da,,"'''' A.'-t 10 .... 
g~ ......,.n'Ktw .......... """'Lons on MI!InO up ",00:. ' ..... 

(I The No 2 wrt>u,.1t0l' ( •• CO<'id """" laW If ~ .. I". 
b:IM io\slfu..".m; !toll Is. it ill non · adju.-abIa and ..... 11l1'li:1 .. "" 
!hIM ~bu<wnOfS _ 1M M;fjUlled '" II. 1100.0. prcvhCII • 
lOpICiai _,.,.;,* ...... """'I •• 1f M'Id IIICIcorI ....... IOi' dNIi1>g 
"""" Iha ..,~. ""e_IP,f1 ..... nbaf 079Of1 ..... nOlOO). I., __ ........ !two Ptoctdur, ,"*, but II ill __ nlll:l . 

S IM;l. ... ttM Io:id<IwII 01 th:I adjo"'. _ocaoi'H!CI. Iha .. II .. " ttM 
'-tf« . .... Iinal .... ""~I on ttoa e-",I ,,""' .... Wheel thl ... .so", 
I. II doH .. ~ibIt 10 Illil t:Jf 'hi No 2 c.rb",,,IOi'. hold Ihi 
adj .................. and 'MlgI\IIn Iht Ioc:IonuI. A.~.I Iha ~"'. 

"" 11M _inin:g ~_'"(If'" 

C.'&O..,a' I, 
1 T .... engiM 1dI. '1/ ud d:QuId 1M d .. ±ed and t.II Itt,,!h. 
st ..... UW '"""" ~lIon __ bHn cao-riad out .. dII. :.'tlld In tIM 
..... ', ; ..... FlLlIo; ... 8ator. ....... tin; e. ~h .. lt_ • chICk 
IhcH.o6d IN! nMdI 10 __ IhM IN ta'_dl", _nlnga _ 
o;Ortaet: conlKl bo ...... eeo, 1Q""ion lim ............... da"anw. 
IPItIUr1; pIuQ oapa. uri~ oil ....... It Ie 11110 ~'lPOfUi"1 !hll 
tIM "'al ... Ie ... .." ..... ""'""'" 11ii'I'iCIIfIit...,.. 
2 "" p/IoIlC" ..... ' fined ~ In -" _t: .. t~. '!II_' tG lha 110ft bowl n...- ... III cIurIn:g """Ibty and 
uhould itoC be 1O\lC:~ I ~ """' .. !h. Cll'buf-al~ h ... , linn 
~. TIM .... , .. IIwoma itOI' oco, . .. located et tIM 
«fItra at tIM un' nMIOi ....... MIl , .. ,I1irl_ In • knuotad 
plaSlIa knob. ThIt t/IoUld be _ 10 oM., lelia 1iP •• d 01 1000 
± 100 rpm with \to:a angina; II f'oIIrmIl limper" ..... . 
l If cor littanlldfoing e 'lAO! biz oOtainad tJv 1hII .... thocI • • nd 
, .... Cifburlllor .,nclwOl 1 Ilion ..... bHn do I ,.1. It will bt 
.........". 10 cV+ and IdtuIt ..... Indhld.tI pilot oco ... 
.. "lnga. To do Ihni .CLUf.hlly" 1111 IKhornallT o::IIlb,"ed 1ft 
SO rpm __ 1Il:I MIl be '-1 ,ked. no. "'te, •• ·• tacr-Ilf 
if AOII lUfficiand'y _on" 100" !he .... Ccw= '~I tIM -
ttclo;:n .. tar 1C01),,:l:oe 10 lha tI'\If'iUfaCtuN. 1nI_1ior4 MIl 
~Io" !two .. i • to rudI _,,041 ....... __ li'Ig """'PI"'.tII!I. 'Tht 
?diAl""'" '"a, , _ dot, .. t' 110 .. . 
... s.c.1IdI pilat: ..... 10 lie. _,.041 _tin; (C8150 wid'! 
IIM2. ... C81buf.nor. I. I_ 0IIt. e(l1!O with va"'2CG.ltbutll-
1Oi" 1 j lUfI'II 0IIt). ' 
& s.c tIo:a ",,_1Iwonlt IUtP eoo.liDiIO .... the III' " ibId 
Idle z~ z.d of 1000:t. 100 rpm. 
(I u_ ..... tehpiklt ..,.wby+ :um.H .. , . • ~"d riM. by 
50 rpm Of mOI". lum "'- K"'" 0111 by _II", t lUi'll. At:pIM 
.... dI engioM ~II~ ~""". b:r 50 rpm Of ..... 
1 A_ tIM 1tIIa" ,1 utln; tIM "'''" It,, wlla.!OP WfI,",,,. 
8 Tum the No. 1 CIlbur-InOt plio! , ,. irl ...... 11 u .. ril 1hI 
...... '1/11 (0* bv &6 """ ....... badt It OUlby f I ,,", IOf tIM 
11(142'" and by I lurn In ItM _ at tto:a \l84ZC. 
9 CattK1!h1 Idlt _II I z ~ gno;e _ . 

to c...., 0111 ..... ":Ii .... ea delriad In PI"""WoI 8 .nd SI 'Of 
"'" ......... ing wrttutillOfS, 
I I The thgva Ii if' 14 C. Ie iIOl dotlailad lor C8900F n'lOdll .. 
t:nd ;" !toi. CION II ~ ...n;.:. '0 ... tIM pilat: u '.1 10 their 
""" ...... 1 1 + Ii:OmI 0111. In _ N t ...... it _ to. auffto;lent 10 
Sli !he pilot it1tWI 01'1 the CB150 ...... Ie In the ............ .,. 
llSUntlilg Ihll • 1'=~I .. 1I AOII .... u,lIAoI. It 1uIIcr .... th.t Itole 
...,..,-;ria<! po(>( .h ... wli not procto_ aocfI aocut1ill .ti<llm .. 
thoM obtaInoacI bv !two _11todt dllclbtd ........ • 

, Somt 01 tha -""'IIICO' .. It., IUd! ...... "" .. of Ihi 
r ndoll jill$.. mtIn jal, aM .... dIa poIitionl.. atco. ... po.-
dII"","_ bv!two -'KI_. UfIdI ....... " ... dn;u .... I.1i:Cl:l1t 
.. ""'iUIOt lIMt ltiN '''1invI will -." k' ,,,,,,dikillon._ 
!txNo" rtoao,lt .... rri'i H. ml:de. If' chango: 'PI •• n.e ......... 
It an otc.n to. .ttribu'ed to a d.-.~ angI",1tuh. 
2. ........... Iff 1Itg/Vtt on u. IidoI of • rich mIrt ..... ..... e. , 
_tk mirrI..,. will """ •• Iha .4;' .... "" 0 .. " In. A,"'t.·QlIO 
eltlp(.r l wlM ............. rtoa oondItion 01 tha ~ P'ug. (an 
1M inhl.pnnu-d .. id'! 10"" lXpIfianc ...... II"·~ guIdI to 
=tfbU<atUIt ",Wtw ........ u.. fit! t; Iti IrI tIo:a ewtN •• Ii.,., eI:i'i 

...... ..,. be IrlCed to ..... tciM 11"*'1;1_ to : ... 1fe.ldorancit 
KliOI'I il .'IpI<:" .. It c. .. 1M de ,ctad by ctliL" '" 11M l ... oitiOft 
ti",1tou with • Ilro/>c>IC;opa. 

< 

11 eli'- .nUl" .", ...... flual ...... 

1 If .... oINml .. ~ with....., Owlnc ...... from ..... 
fI"," d>f,"'b .......... 1:1\ C'-"OI .. Mead 10 ItM IIoaVNedIt 
II u>ilty Oi" If CO< I""<tnt fu:aI ...... tI:on _. J, 1 the 
I.~U wlM p-OI>:Ibfr lie In ","zd; 1,,_, at ..... IkIIt ....... 11 wit 
be.... 1"1- 10 ""'OW tIM fIoIl d"oImbar bowl Itom Itdt 
Utt:u:ra11(W 10 <:tzet the fIoIl ....... 
l I' tha I\oaI ...... iI tOi l,alM ~, t."" tto:a '" I _ 
",,* ..... of tIM floe" and 1he """" Oil ..... ",.In; d>a",h: 
body"';M be 15.~""" 10.(11 1nI. 
l A:cIlu*tnIlItI _ m.d, "'" bl JI ... "" AIIwI I ,till, ... 
Ilong .. ) ......... ",Igli wkh tIM float 1ip. In "" don*"! 
.tqU\fed (_ K=""""""~to", d'1. ·..-..J. 

, 

..-HI IIaw ..-fl" I , z 

, Tto:t ......... _ ~:, 111 In ilia pINdo InJI 1'-. III !tit .... 01 
$a CI bU"UQ'$. n. I .... "Won ... _" , footehInI",-,,-
III"""' ..... ",/t"'*'d tIda p .... 111 I.nd the IL:1i1 OII'L 
ThIs .. _lid 11'1' Iwo "I"/a. no. III_IttoaII_ I.1Ik'iId In 
!hi" .... by • ..., IPrint ""r+; IOIO'it. n. """,. .... , I d 11'1' 
po; n' '19 "'" ... to .. "" of N log. 

• , 

II 

2 Tht 1Ih: .. lot of dM ",,"teI P_ IYPI ..... i. *'iPthltel by. 
.... 111 ftail\otwl)tto.. II c:an be cia""'" "'" ' ..... 18 II 10 chi: ~'I .n,: 
k>: • duM. and than bk: .rio", cc:noptll I .d . If ,1lfDIIgh hum , .... 
iii""'. Cttado. ..... papal "',,_ far fa.. Of t;Ontltl'lirlltion, 
_.,..;.,g ..... ~.I''''''''I • II _., ' .ttv dirty Of di"""d. 
l On iIO FL'U .... ' "'" dM -'Ulna "'""""" ....... ,1,,-..
IIt1e""'. Of with ...... lIiI\otnt .... ng. no. jell"", 01 ..... 
etrt>u.tfUIi". "" .. ~to ICl;lO\Inllha 111111' I of tha air ,h ..... 
and •• "",. pa<f0l'''''_ will be N,IouIly allK!td It Ihle botlaroc.I 
it~l. 
4 To rhl ., , ..... laman:.. ............ ~tIine P" .~, ... 
Gt-.-e ........ d"oac:k 10 ,_ ttwt 11M IoNaI '-" __ ''''II~ 
located"'" not U"'I~. tpIiI Of ott .... I" c:Itrntve<l a-to; thel 
..... air d .. __ Ie,... fI:om ",Iii Oi" a.' 

--1 
X 

J 

.'t. 1,1 Q:ado:Ing "- ...... 
,.111". I'NItlIoiIj( /fIfNAIlII N'.JN4 

A F~"'1. 
• FIN,..,.. 

)(. ~5/; __ 

.Itt· 2.1",. :II I "' - ....... eellOlit Fu.r. ,...,,~t .. '1.:4 , , 
3 Efid cap ; ="""20 III -2'" r_1f 
II Dm_.,."", 

1 CJIp _ • ." . ..., 
• 0_ .. .iWf ___ 2 "" 
10 fit", ~_ 

".aIr ~.4' 12 ,sue. 

1:1 Jt.-""""" -Z ." 
,., HOM t:h ' .... -.,,,,, 
,. Fill.,. 
I. UnIrIn 
17 C- ,IIOL .. ., ..... '. 
II r "fOr 5'.1~ 

< 



• 

-

• Clr>cw2 F... - _ ... Ieo .... t .,.2 If" 

• 

.:= F • .., Air 

- 81ow-byG. 

Fit_ 2.7 CIa, '1oC'" _latlon -.. ~ _ USA mod'" only 
,.,.,," I'f.1I111.rltPllllltlf SIlAI'f/if ~_.H.Jn 

1 TIM .-Jer •• il .... _mun 'ddLFIh,....- with no. 
.. ' boo ItId .. b ... ~ ,,_.' ' q 01 .. ; , ',t.v •. gn • 
.. un ....... , frvotn ItIa ....... FIICI, ............. we .t; ttIIo 
ttocf ....... 011 .. " .... n. PJonp"" II .pl wllMll"' .... lin_ 
IIM'ICI ... 01 !he IIIIIt and .. do;lo-," \!It ...... from ItIIo primary 
1I'Itfl. CNllan ....... pc .",11 ·D .. :1pl IJ¥. I'" n.,......, 
........... - : .. main,"", '000 •• """ 'Vol 71 pallS.o to em") 
It 7000"..,.. 
2 n. oII"""ts Into IwO 1'0\1111 In Ii'IiI Junewra. _ 01 .. ..,1 ... 
dIf ... b .... IIIbtIcarn 10 .... a. I to • ...,.. ...... , .... bp P'" g 
1t'ICI .... 'aM ;"-110. cIIolLl ,.,FEPc"t I ..... -,. TIM; ala'1I1I 
!loa .".,., c"''". "- .. WlIwIII __ "'" • ~ t , .... 
Iffan8'1'lrIi'1. and ........... 1:: In ItIIo ...... ., Efta ,..,oIoro ... ~-
3 no."",," ,".' .. 01 fIoad" (c JLiLlid ......... c' II 0/1 fII, ... 
...... front 01 Efta ... 1 ' •• At., any w ... 10.; ,.Id •• _ 
''''Il0l •• ~ tJr ItIa • I rh k ... p.... 1 III ..... , •• It: Tha cantral 
IIItw boll ~ ................ btl ........ iitIINctI ll~II'I" In .... 
h'," ItIII l1'li fIItIO' plr,.,..", t . . ...... o:hokJd, TN. 8IMtw. , ... 
0/1 to .. ,,10 .. 10 do ~ .......... unfJIlI'III. 

.. ""'- " •• mo ..... fitt ... , the",."., 011 "JlPr" ltd to tfw 
erriIotoOIft """" ba ...... "" ... 011 .. "-' In dis O' .... C ... 
LIlting. 0.1110'", In .... (rI ....... O; fOUta l1'li 011 10 tha big; .nd 
be........,.. ,.... _gil" 011 "', ...... _ .0 tvbrica •• 'Joe "'-__ Ct." ",fit IIId _ ......... t5l£1o'i belu:l ~ 
bad;; 10 dis .. wop. 

5 A '"' ell' poInrI In ..... (l1li"'" ~ 01 ihtougII ., 
at ...... pipa 10 ItIIo c,1It Xi 1'IIId, ......... no. ca....".n. _ 
........... _ ... t .... "1 $. '01.1'.1"/ lacd, boJIwU" .... flit ... 
and 011 .. liar, .~ I ,~ 01 II) ...... 10 ..... ~ and to .... 
n,rat .... 1Ie ... 10 .... dnln iii , ... , . "'" 01 por77"1'11 '''''ef!'' 
_ t«Iln ItM gift"" IiO <; p .iI. h ......... NriJM In .... 'vlM 
of ... oIIaya;.m "!Iura. 

1 no. 011 pump can ba "",,c •• rI wI;h £hi W'lglnrl un/; In 00' 0111 
of the Ira"'" It II mountId on ..... ""'......., &kIa 01 no. 
ennke. . ItId can tIC I'll P +M .......... Iaft-hlnd ,.., CO'>'II' and 
I'" 0/1 pump OIl .. ' haw baan "l1l1IOI.p1. It may .. 5 .. 11K .... !'\' 
10 .'''1001 .... loc>b_iI and lJI.rctoa .... pada' "', .... , .... _ 
11M"" Ia not l"'i'ko\ad. 
2 Tha """'" "..-.ad Hldoln , 011 n •• ""- baI"", ,IIIft,1 by 
.... " bo/tI. NOI. the...,...,ron 01 .... """trlll.wiid; lead die;"" 

....,~ durin; ..... "oblV • .,..,. "..flt) fall bellfled 1.1, .... 
1ft; tow ,, : 'ling ~ "- bMft ,,117" ~ Note 1hM !till _ 
_ FefaUnk, ._ " 'd 111M .. "'lIC~'~ ~ """ !? $7 
3 0..., ,,,- 11<1""'" body cer.full¥ 10 ... o~ '"' dirt ...wIno ... 
ln lMiof. ReIe_m. _1ItCUring IoC .w~ .... 1111 ''''If the till • 
pI.a., If it pro~w 1Wet.tn11O """ .. , ,, • ....,. IN!" '-I:' .. 
...... ~ .... tn'", ","' ,"'" '*' IogIIId 111 ... 10". righI howod 
I'nCIUfItIng h*, ThIll CMI '- tIIgped _ 10 "" me __ ,uw. 
4 0 ' ,'HI the Inner a'd GIl. fOb Md ,..nOON tt. ....... 
'0 ' 11 tNt ..... tfw wI!todn>"'InO ...... ' z1 dol""" pin. 
& W ., ....... P'-..CO.; *=wiIh .... bal8l'ldO',,,,,-
10 dry tal, ... i .... """ _ .. _ • .,..dorl. 'zfb~ .-- " 
'.0" I(t.II9"'~for_i1I:"'l'l2 ' r.lIWlllitot.-. ',1M 
-. d' 10k tt. :7"19 lot bit .'111 OI'hctIn . • _~. /11'1 the 
IrI ' ~ I ~,.ta. ' 
, 'hZU7hiLla the j)lJMp iOllA' erod "777 ..... dna CI 
be'#II' ... out. toIOr end the pu""" body. ' ' 'II • ":'21 
.·u~ If tilt m •• ILV ...... 1I ·cudt ... 11 ' ;'01 Irnh at 0"'11 
1M! 10.014 InJ ..... tOIor or Into bodv ,.,... 1M ,."1,,1 
.~ ' r ", ... _ MIFI II die dIE __ belm"' ... 011" 
_ 8nd thI w..... _ ....... ".lel ,.' " If ... dUd. :e 
10'".0.16 mm 10.001 iIIl ... rO$1 • _ bIo ,.", .. 1Id _. 
"L h thould bt ncud ",-, one ~ of no. out. rotor .. P\'ftdI 
mtobd. n..~ INrlllI'IOuIdf_ .. ",'f!otII ........... pu1", 
e. ...... ~" "11'4,," and on , lobi, . Wid! 1M 
""me> 1'Ol0<tl Irlli"~ In 1M P"'" bodr..., '"z'IM .... 
"" P'tN _LIne .... rt_ 01 It. pull'lJl bodtf. ,." .. "...,..." "P'PI 
g'" "' .. ,un tN ~_ bemn .. IhlIOtor '.e77 and It-. 
",p 'ghl .... II It. ~_,., I Ita 0.10 "'"" 1O.00t Inj!flt 
IOQ;, Ihc JkI be '_h I I _ , lit. 

7 btl"""' IhllOIors IIId the 1IU"'lI bodr for P'g .. 01"'11 Ing, 
(J ",pbg or 0,1011 _'- ....... .....,Id\ wli (L eLll' If _talk 
pMlco· .. lIN! ~ ",..,.1n1O It. oiIllUlTIIJ , hlbJr. AIi .. w" 01 
It-. "':r,~ tE." It-. CII'IIy IIImtdr urdw ........ cu .... 
__ I. 'IP •• In mind ~I £hi ........ _ atw ..... _ 
..... "P~ .. ,,....~ pelt. 

8 Fl. P "Ue..,. puno ell 'ill'Ci1fil"'" .... ' ...... It-. ... 
....... 1Ine ,.._1" •. FI,membIrr 1I'orI'!he p.ndllI\Ii.,1 f_ 01 
!tie '0'101 ""'" flee _..,. _ .... ""In PI''''II body. Tha 
00Mp0I." ~ liliiii bot AIiSOLlJTElY I •• ordp •• g. to It-. 
IlUIIIP will I'HIfIIt. AepI'u ..... 0 ...... IOId Iubrk:.t1I .....".. 
Ihcwourahl~ , botlor. ""ttlng tho! _II. ftIfh It. t I, n ok ... ... 
balu:. ,~,.cjng .... co .... pQita _ tlghw ..... It-. .... .... 
9 ,",-,""", g •• 1'1 In pealtlot! and ....,., tt.a IIU.I., liP till 

IMI U. dr~ """ I<1g"'" wItI'I .... c*tw IN" In the cP'" 
1_ d'>a hollow dowel pin. Fit and '~1In -tr .... iFCl ..... 
.0 \ntQQ the 011 p.irnp cc= . aecurlng tt. -..... ~dllMcI 
by ..... _ 01 tho! "'-'&'77rrllll It-. ta""'"ln9 COtfOCIOI\tOII, 'whao, ........ 11' by ........ m. dlltnlnl!litoe ".x,! "I , 

• 

1 &.4 " .. " , .. ral~.nd c.I'IaelllUf'nll tor _ ... dr"pge 

-. 

• 1 S.~ Cheri. •• ,' " ... , .. ,.-;;;;;;;;;~ .. 

--".,- -

-1 , _ J 
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i 
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, _ '-'0.. .. ____ _ ----- ,---- -
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FII. 2 .• 

9 G.-
10 0II1Nt11P 

, 

17 'oIt -2 oIf 

" ... 

• 

, Oilpll"lPuo", 
2 81'Hf"-' ho .. 
:] ,,",,,,-,,,... 
.. Vnion - 1 oK 
5 y.,,;.c. 

" FIIIw ~t/Ip«kk 19 Belt _ 2 oIf 
,'Cflp-l_ 100_ 
13 N,.;'" ,,,,tell 21 '011 

6 GiUhl I .. C,," 
1$ 'tIIt 

22 Dv-' pin - 2 "" 
23 'M _ 3 .", 1 Ollf., CO'" 

• /f4Jbb¥ $lOP 16 B(J/f _ 2 air 2. 'oIt 
o ....... - ,--- -_.. , -. I " ", '."", ..... .... ..-- _ ",12 

f'lE''''. 

1 The 01 .cr.; ....... mtIIy tnd "'_ NIief wI¥t. _ 
houNd wI'Ihln the IU~" .nd etn lor en.d<.-d .tt.r the IaN ..... 
boNn dlnacNd. A/tIw)ugIh not eM,""" in .". tOUtltw m.Int __ 
.nco ... hoole, It II WOftn dMning t ...... nIp _. oec:u' cn.'" 
IMCMdt !N ... , .... ot 1"" ~ whi<:tI coli. en In ttlc .... J'IfIO 
""'!1M ... lndicarion 011I0I0 _ •• cond~ 01 tIw ..... c:Hne." 
• hen! h -.v ",lQicion 01 oil "' ...... '. laiI ...... 11M r'*-f wal,,, 
IhouId ... ~ IhL 
2 ~.mg,. the tou"eefl IIUf1lP bolli, fta....lnrg "-'t do,",,*, dt 
tIw "'01"," all Uflihe wmp _.~ . The we""'" Ind main ...... 
1M. Iorm 1*'1 rtt. IIfIIt .. 'lid, II boI* ID tIw Vi ' ..,. vi IN 
(RnIo:c .... """ W. can 1M doJ .. clMrd " de.K.d. Tht II ' oct....., 
....... i& 1oa10ld """' .. " oIlhe main au Iftbtv. WId \I; , liN">" 
~III lot .... 1n1H>inv lhe CCItT-C:1 .... 11 ... .....tlhin !he hydo8Ullc 
elwin I"'~, Both 'ellef ....... CIOn 1M dull with In. MniI¥ " ...... . 
3 Del"'" , ... ""',. 1If .... end tluel'l iI dun willi 1M,"" 01 
, looN II.Jh.pGlnl aoivent ........... W.bIe, Tab roGte of ....... 
mM'~1c panlcl •• found. I:ec' ..... , til .. can GfI..-I boI liMed to 
un ... ",1 I'l0l ... , .... , mey .,.... bnn fLCMicad. 8~ 
.,."cr.. will indiQte 1M' , bo.h Is _Ing ... bo "iIIg up, 
whnM "ory;.l'1 ptIfIidltlllIV'j' toe ''''' "lUll of ...... In the Iftain or 
~tg .nd ~. or In ..... ca*'Dt- OIwioualot . ...., IIf9i pl,··z 
of _r.I will ..... ' ... ' full". in.,fI'9Iflot\. 
4 no. reI'-J .... "". can be dhm.nl!ed tit .alel1itl\j d'>e spll'I pkI 
wftilfl: ....... 0'" the ..... '" """II • lUilibiol __ ....... A .. 
Ie_ .."r1\G ,..,f/on ,,1OduM+,> 10 r.ookI the riot 01 oil ..... Of 
"*",,,. h £+<:1 !toe bof, ItId pi"""" for _IT. damega Of 
conll/Olinlldon. d .... "'" Or ._ .. in-g ... _ *V poena .. 
raqulrad, During ra' U1mbi',-. lubricat. !he ~ will'l coil, 
.... h"" INde .... 1"'1 !hoi va"'" .m, ,...... •• _ pe ..... ", 
~ ... , Whan fitting u.. ... IIJP . .... , ...... y,olk" ...... . 

~ . . .. ",. r",,_tlwl"npllDlblna "'-'."1"._101.0 
- 1.4 Ilol m 11 - 10 Ibf Itt 

". OW ""-: ...... lnt .... 11."'."t 

.... "- 01 tIw ,,_"UI'. Ace ... 10 the ,1'fMII' ;. m.cte b¥ 
um«l.ioill the fill., cow. <*I,,, bolt whictI will boil ... will'1l1 

. "'I 4ba .... -"-0 ...... , ....... ' . Bet_ IImc'o'/n; ,he co.a • 
pI.ei' ~ b: ... ,1'1 ,t. .rgO<le. 10 eaten U:e ...... ell 
cont ....... In , ... filE .. die ....... 
2 WI':en i .... i:" !he IIIIM • • Ob"" '" II wi-u to i .... me 
RII .. _ O-ring , I elM tin time. Thill ..... obi .. " me 
; II )'0, of ""'" 011 "" ... Do IlOl Gballght", the ""'if' I)g£lon 
, ... ',e'f22a,.; tt:e _i+(t iGfquI w,do", ;. 2.8 - 3.2 kef m 120 
- 23 IIlf ttl . 
3 n.. fill .. trw_w .... a. co"",,",,",, plyr""", ard tprln!iI.;. 
~""Iad n .... bof-. of !he f;h.. <co.. e»nlr. boll. II iii 
tec:Om_, . ~ thtl the bot' PM. ".Ive toe chacked flI. ".. 
,"",._nt dII!fng .... , .... dI ..... n. .~,io"" and plu""" 
_ rateklld tit' pIrI ... ,!toe CWI~ bolt. knoc:kl"", , ... pill 
0\11 .. "~"'A :Ioe ... ~"" .... pItongw 10 be ........ ...cI b' , ......... 
4 N •••• tun :hi ......... ilhou: !toe flit ........... , or Iroereew 
..... ,,*,1Gd I:etw .... the i " _1Id.~ oil d\vgl' 00 GIl filW 
......... E .... 011 IIhoukI be eh • .,..c ......, 4000 mil ... M 
IhGo.okI .... ,.., ....... 1. u.. only !toe rKOmmM'.dad ..,;~ 

~ "', 
,. Olt "" " • _OJ.,,,, IaI7ilP 

1 ho oil po , :z~ra ,.Imtng 1enlp if .... c .... 11 ... In doe Iubfj.

_""" "ali ." IOgiooI i....-.~~ w .. -nIng r1I "J ·' .. .....,.Iow 
1I'_"u .. , 

c .... pt .. 2 Fuel ..,.tem .nd lubrieation 

1 7,) Chad lilt .. bypau v.!vM>oIt "" " .. _ 

o. ,_.. T .... 

-.g ill. : 1,11'1'" and lJ', " :1icM 

E .... run. tt .... t rt •• ,I, hm .... ~. 
(n ; t.cb ' ... _. 
".. rEi;. ftD""E1N 

, 

- , 

"uad itM'Vat!oro 
S ,., ..... n like. bowl '" bI ....... 

w.ak oniatlq 

Ak cd ...... jj: ?'TiKE~ CIt hoaa IPi/t 
.. nSo.dl li p · 21 ..... , ; 7\' t ... 1ion 

fail .... II) "'*It, 111,' .. eli ..,.,.", '_'ldw! 

ft .. , ", 

Ooado. ...... , I'da In IlIIar ClIP 
Oilmllflll,a lAd c:I ." 

01_"" ItlO!d ~llIn Mob" .nor. CI'Icdt lor 
jMiIIC1Ufcd IIoon iii' fi '-£Inu IIoMI ra I .. 

o..dIlor pan:iII ......... in q't __ 
RiCOOWIeCt or ,_w.hoH 
~f " wi" " ..... .. ,., ... " _'"", 
SlOP ..... t""Ti".:ctt. Traca and rllCllrv 
fcuLI t:eoroo ... PI"""", 

o..H! oft GId ell and NfiLI with _ 011 01 
(~ 'acl "Ide. Itc",.", oIL fill • • "' ....... , 

, 

, 
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Chapter 3 Ignition system 
For mtXIifk.tlons. end Infrxmlltlo" ,ttI"ling to f.,,,,. mo"s. StHI Chapt", 7 

CliPS". 

~Ition lim!", - UK mod.r. 

, , , 
• 5 

"~Id :::=====::: --------Mo"l(:ed ._~ 
-~-.-.. -.----.--".-

1","11011 limine - UI Mal"" 

::~.s:.~: .... -.. ---~::.=:." .. " .. "' .. " ... _ ..... " .. ::: .. " .. ,, ... , .. " ... , .......... .. 

• " P"'" tSF .;_2 Mite . __ . ____ _ 
T ••• - - ..... - - - ... -.- - ........ . ---.-------.. . YIN _ •. _______ _ _____ "--_. ___ = 
G~ 

lOi 4 __ """"", 
COIl PI" lilt 
=:~~~ ...". CATVI boll ............. " __ ...... ___ .H ___ ••• 

.....".. _. ----

1 0,,. .. 1p..::.lp1Wl 

100' BlOC • Iar. 
~ IIlOC • &000 rpm 

10" ITO(:. 1000 rpm lei .. 
~. BlOC. eooo rpm 
3.' 'HOC. 7400 rpm 

10"' BTOe • lei .. 
21t1S'BlOC. 3100 tpm 

' .. 10 ..,1.aI,IUIIO 710 'I11'U': CU.I 100 MI.II 
I( or NO NGIt III' NO HG ... or NO 

CMII.E$.t. DIU or OA-IES 
lU4eSA-U lUleS.o X21ESIt-o 
O.I - ct7mm 0.1 - 0.7""" 0.1 - 0.1",," 
10.024 - o.D211nJ 10..024 - 0.028 1ft, 10.024 10 0.028 In) 

... ~ 
2.1 _ 2.15 
1.2 - 1.' 

• 

... 
15 - 1 a 
it _ 1. 

• , 
• • 

• 

t 

• 
• 

81 Wi,' .- , 

I • 
, 

, 

DIodoI 1.-"10< 
T ...... OI' • 

a .. ,,~ 
0.4 ~ 0.1 rrwn 
(O.OIlS - 0 .021 In) 

,.' ""-'" S' •• r ' 

. . L" __ 1 __ _ 

NorE 110M 'M .lIa •• '"" ... Is .tfKflv.ly "'r;nintH. ,.u. .ub-.~.""" t:OIIfralHn" II-" oF rp i plug .. 

1 l"- COf ..,. ..... __ 100...:1 prlUL at,'. tttI t.. dI .. 1doiod 
Into twO -.pII,.N ...... ~ far _ I,IM '*58'1 ' 1e IMpell ... 
Tf)lM '.1 ...... 01 Iht entir • .-pte", • 1111011'\' . Met 1IQUbI. " 
_ tty _.'10 I~ 10 1 otnd" cyllnJ5 Clf""to 2 ...... :1 ~ ..... If! 
Itol, _ .1'1 can M _1ftIId !N1N ,,11_ .~ ""to 
tht .m;li,*. 01 1C5 ..... unit. 
1 A po.,i........., ch51k .....,. _ .. , !oF _ .... 1<: ..... A4:rnoYi the 
..,.ttJne plugllI"otn C'jy, ' I • 1 end 2, ,. __ IIIg!hlt IhttII 
.. 01'1 •• '" 'I _ 1IIID-I"\',I.",. ,ltamc", Iht If 5PICdA 00'. 
hom 1M Itft· 1\trW:I tI!M vi m. urit to ... · .. 1 IN puln f ~ aroII 
teIuc1Or. 0IIiCk !Nltt. ....... kIIl',oIIetF ...... 1M main Ig:oIl1orl 
•• I\dl _ on. 
:I UIIIng ..... "dol"., with 8fI Irwu~ .... ndIt . bil~ Iht 
III'P btl"l1~ Iht fIOIuctOI 8f11d .. _II _ fJI_ of Iht 
I)IIIIet colle. ""'" ltoilllcN' CIIrowi1ry IF -m .... will 2e." 
II tht 4C 1;1"'1, pIue. "'A I" tIw ctlllllo. whh Iht N"" •• ''II 
puE.., -.:I fIokI\J." rhtr ••• dllwlln Iht "lilT _ of lilt 
plu;t wIlE ftIt 10 tpt!l. 
4 ""0 .... k at .. _ ~ id. IlIoll"ltiDn 17"1 .old .,. ~ 
tht " ... 111on -'tdo. thIiI Iht 
tnd U>tI ~ AIfI5 

E ....... tNil tr;.~;;;.:;; 
1iIortftI. II all 
... _nd,II_ 
.ttttltlon. At II " 
~rIo.lng P" .... 
Igt .... ed for tht IinII ~Iha. 
Il ,,_ of ,,. pIuaa ftl*, to ~ •• _rio. In 1M lOll I .. 
!ell t". ',I1,m _ toe lEI, ,wei to toe -"'IIPIO ..... mptlflll 
~nit. l"-1ItI"tf !IhcIrJid 1M ~'M. foIloAed bJ IhI "..15 ' 00II111 
,M ..,1IiOtI ooIF(eI. 

6 W lih IhIlgnition ...... ftct .. 1 oft. dIIc* 1M cIHranICIo Dath"" 
1M I IMI eoN 01 the ",""PEr coa..Ad !he fl'" _ion of Ito. 
, tIucI", "sinS '"let II.""'" " II-.. dol •• • , iF OI.Ittidt !toe 
f ....... 0 .4 _ 0 .1 mm 10.018 - 0 .0211n1 acfiuM rht poFoI liotI 01 
the pulttr Q)il 011 tht b&Mpllte ' 0 bIj,'II II within ,,. '.na---

1 1'1 -'lmIntr"f cMcU""" ntelled. powl .. leul'lIn !he 
.U"IIJIiIIft ~";I ill'hOvId 1M ,ftled .. dHc: ..... bozlow. HoF. tlMl 

• "<: 1fOII_1t •• ",. m..IUmel"- M1 Oil tilt """'OPNII lal • . will 
III ,M!'Iired too 1hI 1 .... II . 5!1 ' ;1ed!ftM Gn .... aoIIh " , .. 
10 ,hit equIp"",,1 w~1 _ ~.II-' willi lu ..... II ,lilt; 11Il0l 
tI\I CoIM. 1M ~ .no...111 1M .... In ..... to • 1 .... 1d. S ..... 
~n' COl" .... All'" .1.C! nc;.n. 

,_A 
1 T •• ~, IIw pulMo- It_ bid< 10 the COI"II(:IO< IIIodI IMhlnd 
tilt ltfI· hancI ... W.If. n- .. II .... In • rtd ''''''' 
eonntCl", block w ....... II mount.d .t til.- boclUo" 01 ... 
~g-,.,..~1Ot ~. DIKoi.wet me poJEI' ".elL ~ • 
mutt"""I". ~ on 0-&0 IoOIIt doc. _llIh" .. AttKfo ..... ; Ill'll .. 
( •• po-CItNo 10 _1:0Il070 ... Ire lithe ..... '101 4--p1n _. ",lOt. CD -• .,..rn 
tt.. "",tIvt H ..... cj thI onuI ....... eo ....... """'" .I ..... d' 
01 ...... "' jump 1Nd, \C ,,,.Ilt _ aid to 1M blue ING whtI 
Iht willi. d .. ...,. " 11M wiring """'"1 Iidt of thIo rtd II piA 
CO .. (II :10,.. Snitch Oft thIo •• Ilori.InCI....,., the aid of tIw ~ 
.... to ...... ThIt ...... tIon thould _lilt In the mel ... n 5 5 ~p """"".Ifng ~ ""'In 12,.. .... CN II ............ II IIC,kIr." e2 , ...... 

, .... 
:I A.p .... _ I~Q'" .et nOLlnGli I:IWt 117111 """ _hi"! thI 
..... d ... muII ln-.. ,,, po It I ca\IIICtId to ttot ) ,n; A .... of" 

;:,-~-::: .::..~::.:::r :~ =:k!;:: 
l ·3 tyllndt< .. , ..... \II'1II. S' ,.110. ......... IhQo'M bop.1 ,* In 
bod! 1_ " II'N .... 1ttaI poC .. ftuItY. ItIey __ ....... .-d 
__ ~ • I'I1Jj pu.ctlctblt fcmI of U'" I " Ill .... eo ... 
tce_ <>vIt>II driollll dI.,,_ fcf dtllllzo of !he , ... COflf'1IC. .... 
4 P ...... cch: 'hll, .. 

1 no. pu .... coIho .... ftIIln two 10( nlbl • .....,..: fIi\tNr b\'''' 
1n1 ..... 1 bonk 1.-. _ "wEll JF ( .... drcuhI", bt In InIWnlol 
fl il" .. cj _ ",kdh,. A' v 4,lIor7ld1cft d-,4t1 . A ""'." In .,cd 
condillon wIII-,-. IJlpdllc 1,,111._ 1.1*10 WhIn dttcbd 
.. dttt.1tMi _'ow. 
1 Ok <hri_1 ..... ru_ I 5 ", at tilt '" 8 pm __ • Fe'" 
t51.-.c. tht Ieft-lwold IFIdt Cdlf. UII-. 8fI "'1_ ",. 
IftIItt;".Wi 111 on lhie ... _ K.' •. _""N the ... _ 
_I_en III • .,... ... IMd7 12--3 C\flir en! end then tilt bfvI 
I ..... ".4 cyllndtrI). In NdI (;Nt I ,....""0:. of 530 :l SO 
ohms " 20"C (Se" A iOtIOI.IId .,. Inikt'td. Open or Itooo1 
drlCUlta 1/OiII_lndIctted b¥ klfinlll'" _ reelltlncto , • ..-11 .. 
"" II .... clillt po,h., _.,. ' ....... d _ """. " I'I1Jj Mlls1_t 
""_ of f1tPIOlr. 
3 M p'l WI .... IKt .. COtI/.eI_ .... ""p. .. , .... cfe ... "et 
be"" el n tIw IOOIh of '''' otIuc'OII!Id IIw IOCod\ 01 tt.. po,rl$lf ceil 
(_ F .... 3.1 iNII ). Thie (:OnItCI dH,...ct Ihoukl III 0 .4 - 0.1 
mrn (O.OIG _ 0 .027 on): rNck", tilt ....;.nin, "'_ .nd me ... 
I'" co,, ICCcrdingly ,I IdIUSl .... '" "tIQ1.i i,..s Rpp .. ' tI'w 
~ ..... tt.. 01"'" cool. 
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811' .... CK 
G • GAEll\I 

I-4CYUI ' «III ..... "'" ,.., IPllflOt 
(SPANt LNT I 

w· ... n 
,. m.u>W 

2-3CYU~ 
IGHlllOH 

IJIPUflER 
(SPAA'" UNI'L) 

MUl,.TlMl T'EJI 
5£' TO 0 SOW 

D,C.RANGE 

La· UOHT GflUN 
•• BLUE 

,..1.2""""'.: ..... _1 Ilc. 

lit. A(O 

r,tJr "" .. "'" U,eo4lOw1H - !\:Ift..tct€,*. 
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Chapter 3 Ignition system 17 

Ii 

I TJoo. ... _ Ic Iio .... uM _.,. _ ... 10 " ' J;'lms 
'."Ie .. of con~rabIw ...... If I'WgIKl "- IU., ,,.d !he IIftooti 
10 bee., ..... COfi.".'sd.. ..... COl ~ion ;,lIl1ed ~1""1Ion 10 tNs 
-It '- iilt..,. 10 t. r .. "".... ~_. Alcftoo>gn not ..,...""'" .. 
• ""'I I ... -..iclng ''-'' II Ie ..... II , cl'oecltl1tg 1l'Ioe ..... , ""l'\Ually 10 
...... c ...... ~ oIla11unt. Au, .. 10 ,,,,...,;c illIl{,l~ by 
'1Imc,.;;,g , hit CIH.CiII'tw tronIleh."_ eng;"" ca';"g. Ioge~ 
wI\tI ..... igniTion pidup _mbIV. The _,.ticn dDM f\OI 
.~ 11'11' !he ;gn;1Ion liming bot 1M!. 
1 TIM unl, cdmprIMs Iptlng lo.tIed bJl.nce ~ .... ct ' ch 
- OUlo ... d ~''''1 ..... lPI'in; 'I"ion II C8"'rI~1 'on:. onc:r._ The ~. ':;J"''' "",.t mo .. ""Ir Of' Ihtit ","oU 
- a. ...... ,-,,". The "".'en Jpfingf mua: ,110 to. In IJDOd 
COndition. It.." tn. pIooiM~ kotwiuoted .M ............ ~, I,I\CII 
...... molil .-I1y • • oId '''1 blndlne. Mo.I pochl1,. ...... 
',,,,", of ~..ation. within ~ .,.,p... whIcII ea.... thoo om 
10 n.tIII _ ~OII ... "", ..... .. , .. m to boI ... tr;';C8d. 
J The ."'-lie lim..." unit ~m ill thed in reI,1IotI1O 
:he <:r.-\lhIh by "'...,. 01 • dow-t. In CIOnleqw" .... Ihe 
1O'\ecMn.... ce "'Ai' 1M> ""'-cad in ~ oct.. !Non Iht 
COfrwet pclll/lion. Thit __ re. _Kf aI Ifniliorl do,%lO to 
lVilhin ek" Imhl. • 
4 Th. _ , ... , IuQlC" .ne aI , ....... IO-.....-CI woh c=-I t. 
che<:llMi whwo no. WlQio... '- ... ,.~'" bt' Ih4 ... aI • 

'lfoboOClJpic: IIoh l II. &t,oGa ~gh' II wti~. CO""'K'II. to Ih4 
igr>OIoon c,,~' aI Ih4 I .... . 1:.,.1.-" ... !II, ... tid ..,. .... 
""n""KI"'" 01 I'" Iieht, With .... Infl!o* ...... Ine, dIfotet the 
bum oI ligh. It .... fiQd tionlng....n. on NC........ .Iwcu~tt 
.". _ ...... in on. ~ 1lIl<te, AI ti" 'I. "* tIr!IIne ...... Iftd 
, ... 1.4 " . 1 ......... on , ... auto·od .. _ unit .hotIId t. po Ie ',.." 
.... e<t w.- ,1'01 *'011'000;' ""~';'''" tI aooo""" or II: u .. the 
timing mri ~'" ~ willi _ PIIal ..... ",,",, _ 
.... ,Qd on tt. "'I~tlc Iltr'IIng unII "Ulllt\< It! -.' . 101m. 
'r ........ The II •• .,. ,.e oal!: I. til .. an .... ~ 19oo~1Ion 
Iim~ beInii con~ 
5 or,... ..... , ,,0. .. iI) t.1 .... '" I: iftItO£I t. ... ~ /1" 'I al'llrlCl 
.... Iubrio:llion 1" '0 I""" 1 !8flaL. No '. __ pe ... _ 
... all.ole 10 _rhIou! , ... ..nil. 

, T ...... __ 9 110100. coIIl _ flit_ NdI III .Uc:h 
",,",u.. I difflr ... , pair of cylindwL The 00II. I .. moumid 
below the 1»11'01 , ..... aedt .. 01 the to_ lOCI 'ube. 
2 If. _Ik .....-. poot _II .... GO' mWlriIIg 1:. lEI .... 
.,.,Ioo'ml __ of ,,,. coIIt to be ..... ""*Itod, ItItt' .... Ould be ,."ad 
~IHond&S .e:. ... ga'''or ...... ''''· 10;1.., ...... ,-
the 1JIp'0Clrie1i 'UI .., .~ 
J It hi u""i2<1cIy IhM .... CIIIIIIo ..... fwII ~, If 
inllrmi"_1irinII 0 ........ on _ *' oI C').-h .. the .... ,....,. 
be IWoppad __ bet' In .. ~ .... low '*' " 2 Iermine! 
"a~ • ....:t IIIe HT ...... If the 1_ lhen liOJ_ hom _ pelt 01 
qoIIn~ ... 10 II1II ao: ..... " Cln be tIcI.er& 1fMcI", coil .. , .... "' . 
I The coil, lit .Ilof:l ""'U end Thl.alui, II, l.uu", occurs. 
'*JNi1t ;'Imp~, The , ... Icy it_1Ihou6cI boo ...,.ec:..:I by 1 
....... """'POi .. nl, 

, Th. IcInItlon rim.,., .. _I IOCUtl1'" I I the O'i\II'oUIM:luMg 
CI~ and In the tLOnrl-' COl". ct _t will m..... Itt; 
N:CUtec)' for en Indefdolll ""Iod. In In. _I thioi tile tirn1n8 
M"ins! "" bHn IDsI In tilt QII ..... 01 -m.uI. It can be 
clled<ad _her " .. ally QI' """",ok.~ ... de "'cd bllow. 
2 TIM liming It booM ~F1 6,.,."ra', . , '2\1 I 
cb,ot_ w , ... tlooolo'll Iwo&p, St.I bot ... r:a,1Iog tIw ",Ii,! ~ 'I ~ 
lion oc;_. folicl'h~1Q m. """ ... 1r'II:tNo:tiorw, culwa-t "-
limine It .... to No 1 t\Uo ~,(t hIU/'o'" ' 1 Iceoed. Sc.rt tIw 
."Ulnt Mcd a': Ii II III Idle. II the limp .. dii n I til tIw 1In. " 
_I ..... In ti&8 pulNr be .. pial!. II wiN be l'IOlId !:hit II I I I nil 
lei '''"no' 1M do ••• .....,.. on ttw ~ ATU . ....... _21 .... 
IdIIo .~ea 1 of 1000 • 100 rpm.. tilt 1 .4 !'"I..-It {thetOCflbld line 

• , 

• 
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• 

• 
110" "-ft 01 .... "" ... IJ ....... 111 boo .1 • ...:1 with .... 1'-d iIIdiI. 

M """,t_nl '" ,.. .... ired. "1IIIwn ..... po ',,- bMe pI.r. 
I: 1_ n .... I" ';tultlld al ml I o'clock and 12 o' c!oc:k 
....... 1onI. TM bll' pI.II.:iOn no w boo ro\I~ 10 .. 1 the tlmlnu 
pOII;1on. flt/!I ... "" KrsWS .nd .. ct .... chi ........ 
11£1 'Ibld ..tJo • . 
A If. 51~ I lmin1l lamp ito not ..,.;Iebll, the 11mI"Il 
INY bolo cI1eded conw.nl ... lly. II II,. ..:eurlf1lly . .. a "Ille 
IIninv. U.ono I~ " IV'! """100ft 010 the u....,.h InIl. _ 
the '-* utlul ,~ I .• S ·F ..... I .... "P ..... '" thllndP: mIfk.. 
.... IQ",* line 10 , ... ""'II of 1M IetW S. " .hI ~ '
".",eeI end·on. Ihto P'OJK I'ng Iu9 J.I>ouoId Ilion with I llimiler 
.,.ejeclion" thI Clnl.e 01 1M af)JItOP1l1i _up 01' pulte< coil . 
";.... Py, Id!IM ..... PII_ blMpllI. unl~ 1M ~ coiftClIiI, 

• &p.rtoln, pIup: c h«:Id nt. ctunlnu lind hEnd", 11M -
I Tht l lo'~, 150.nd 900 dohc: moo,II ... fi ned with HOK 
01' NO _king plutill 01 " .. ~ .... tv\>H. TheM ... dMulblCllo 
lhe N'lC'ifO.:.IlatI, SK,"'" ., .... btogi .... lng ofille O"'p .... Note 
thIt 10 ~-'n operetmg concJilictllo,. <:ftM1l1 of plug •• dot .... " 
boo 1'1tqUktod. ltlrouo" "" lI ..... d._ ri"" • • , ~Iot In _u .... 
:z Cl-.td< the ~ pelnll\Jll9.-...y 4000 mI .... ,_ ... lnilihe 

~.--y 8OOOmW •• Thi,,, me" ..... .., ... ...., 1'I\IIim_ 
In ....... oIWII by tha metlUlKt ..... bul ,,,,'(1"0 Ie _...t.al \ 
would not be Mrmfili. To _I me ~. bend !he CIU'« 
.1ee.1Ode ±'. 10 Of Iv<The • ...... y fIoom me t"" lQI .eMcIl'Odto 
\II'IdI " ~"wiIhIn \1'1, taftII. 0 .8 - 0.7 mm 10.024 - O.OZ8 
Inl .. _ ... _ with. I .. "" ~ no. OIOP la ...... Iy Nt lID 
tha Ioooritf .. 10 altow for .... '~ of the IIIKI ... ' $ . ........ 

bend IIIto centr10 eltc\rod. Ot tha Inaul.lo. wi. CfKk. C8U*'Q ''''11',.. de~ If !he ",tl leln lall ;"10 tOto c:yIir\de • ......tWIll Iht 
....... ill runnIne-
1 WIII'I "'_ ~ .. _ ""I'I"dilion Qf 1M ..,...u.g plug 
"'KIlO" .,..;I __ I.too un b" "..., II • , .. ,,* guidllO 
.naL .. apeqllng conditions. S .. 'M ~"G Mioo· • 
phouogr.-pha, 
• AJ ....... t.af1V' _re "",rting plug of !hi '_'llId 
golde. ln ..... , __ , 01 plug I,i.."., tha MIl..., imlnldooq 
'..,1 ...... .....,. and pr ....... , nuiwne. and lhe .If.m on IIIi.na!i'Ie 
wtIen .1I.mptif'lg to con, ""'" on .IIreD ey~Nt.I'L 
.5 "Ihe tllfeldlo in In. evlindar h .. d .. rip II • ..-..II of_ 
19tC •• w."'9 tn. ..,.ttJ"O plU;" il is po • .obIe 10 redIOm the he.,;! 
by ~ 01 • H.l'c~ \tHud ~L n.o. II • "'51,,_ 
co .... '.n •• "1 .... thod of .. placi<>g th. H""aa.; _ motof~ 
doI,le" opet.". _vic. of thi, "'"''''' ..... _ICIH priet, 
a M.u ....... In. plug ln""lKi"ll t llM me .1JOOd iii n "-
..... It Nbbw ...... n..,. _101 bot k..,c (";on 10 pt<I "'"' ..... 
'"' u..;klng 01 ,,,- HT _.en .. TtI_ CjlI"I c:onUoin ..... 
.. ~ • • - .. 1h.l1 .rlmiNo1, both rMiio and 'N Irl!.rl .... no::.. 

• • 

---·~·.,.s .. ·, ., ----. - ... _- - ---

_ .... __ : 0MdLi"I ............. '" f.etI.. iii t' i 

• 

• 

WI •• I : c,", "- ................ '""" . """.-; ... OL; .... of oil 
in till" 'l ,tIon dwi': • 01' !hc al' .... u. 01 Eo .. qwoIity 
011 . "'''ID'' .. r Ilia or .... ,_ II'a¥ lorm 
i tO/C.p ~fltl"rrA ... "'6-'!.(t"'f 

_ . oily boo L """iu to ...... MariCloi _. pIOItI rJ l "l 
.... ~ ...... ... vlt l ... "" _,;,. . Tho ~, ffOWoI boo I 
bIdI" -" ... i .... 01" m.'......." i .... \nt iopoit_ tVl"'" 

("'1£(11 1~tl.£'!""11 

A-'Olperk .... "'I ........ __ twI 1>011 .. 0 ..... ''-* IN 
...noa. 9'<t1on ",1m> t.. :to'. IN hocr_d saP Nqu ' ''' t ...... 
vol,. 10),,11.1_, ... _ " . IN. condition etn alt. U"1Cl tit 

""~-
N :' (\JII I f;f.Io. .e ! .. t" ' " 

, 

, 
• 

• 



, 
• 

f , 

• 

'00 

.~ . 
• a.-},,, .. ,, U.'WMiJ. , 1&""'-14I"0Il OOSJO)lt'ow, 

,,,. 3.3 .... 11: • ph' ' ...... III a: lWt' doe ... ~ 

, C'"c ... 'VI = 
2 0.-_ 
3 A __ tIe tJ;:oIt~ tIIfIk 

" E"5'" ,""""" MUS"" 
5 PuI_ II .WIbIt 
6 C._ 

, , .. 
• 110 •• ., /tttMa; L , W .. 

• 8Q1t - 2 fIIf 
10 8011 - 6 oIf 
" 8D1r - 2 oIr 

12 801f 
13 Boll 
, . O...J M,d,'" ... - 3"" 
15 W.uIwr - Z"" 
'tf Ortwll JIM - 2 .", 

• 

• ,MItt dI •• "uh: .,oItIon .,.I£m 

flUhy COl 11M 

Shorl dn:uh In uo iio'Sl 

fguld ~ ClIve 
P"lter filii ..... 

R .... ,.. IgnlIiCJn 1ImIng ... III 
ATU IIf'Ik t ..... 
F"N-9'IItion 

~I' ..,..;tch ..... ..-IIIrM. in UN IlOrlt.aa 
... 1Irty. If li;h'l ,nd other ".en;. """'I""' , 
..,.;1dI "'" _ ..... '"' 
......unII'HI8d. ,,", : · If" ,oIrld 
CNdo. and j tool I ' - uoIc ~ ifI 
DiIdIarged !Non..,.. ~_ t.1I..., h'om m~ ' 

chine and •• ::f'I& \jii 
f~ __ (lircUit. 0: ' • lor """ ..... ky 
o.ct. • ...,..... ,... ;. intfCl. Ell .... ,. I ..... 
1Mfot. _Itch; .. " 01'1 . In . 
11 light. <10 no! work,. ,.me,' 1No1I'''' ..-I --
R __ pilau Md ...... ",~.{c'll:'" 
ChK/r; p.;" , .... , ....... If ,..qulred 

CI Eel Aru 

Old." 01 phogr firled; .... ' acn .... nMd ..... -

• 

• 

• 

Chapter 4 Frame and forks 

c ....... 

G_.J "'lIP \DI1on • __ .t_t. _______ :r ___ •• _ ___ m,._t. I 

'roM 1ooIu: .,.,.1hodI 01 --.._ 'n •• __ .. Hh". __ . _ ......... ... 2 
Ff'OtIl fori< 1eQII: lima ... ' MId .~.IMI..,...I ' •. r ........ H" ............. 3 
Forti 'JIO .... Iftd 11111 i ... Mad be.r'.'~: ,,'-.. Iftd •• ,to "_.'"'1' . . _. ~ - .---_._----_ .. __ . 
SUea"", ... NlII,.lngor · .,.. ...... Ion.c ...... _ . __ . 
I'ron, btl .. : d ....... ItIng. rerooo.ltlon and ,M ' 'mbIr _. 
SleMing "'1Id lode.: maintenance _ . _ __ .. _ .. _ .. _. 

S otIngln; .'" btl: ""., • ., and .. ,..,..,llon . __ 
"'_. ; .. )>"1 ",nltt: ... mIn.rian and ....... "'Iir'II -

• • • , 
• • 

•• IQ: tnd PI .. lIIBO I' "ooJ,I, •. _._._ •• ___ .. _ . ...... _ .... _ .. 10 

IfF i%77dli'. 

front 11\3,'. 

' ''' 
$.NlcIIImk • __ .. ______________ • 

I'vrt -.c:tIIon 00 .. • . _ ... _ .. .. __ ._._ ... ... _ ......... _ .......... ... M •• _ ... .. 

Su.ka Umk _ ___ :=:.:.: .. ::.:_=_=_ .. ::_::-~ .. :=. =_= Lo""1eG 10 .__ _ _ _ 

104 .. a.nd1Ion bend ._._ •.. _____ . ____ . _ __ . __ 

fort 011 CapKlty ~. 1e$I: • 
Dry .*"- -_._. __ ._---
A, all ~ .. __ ._ ........ H __ ... ___ ._ H.. _ ... . 

Fork 011 ", • • ___ ._._ .. _ •.•. _M ____ . ___ .. _H .. __ .. __ . 

SllOicI. IImOI ___ . _. _ ___ _ _ • _ ____ _ • 

• 

'!l90 I' mode'- ._ .. _ .. _ .. _._.e .... _ .. .... __ ......... ___ . _____ .. 1 1 
C .. ",. stand: .... mm.lion ........ " ......... , •. ____ ....... _, ..•.. _ •. 12 
Pf'OII 1tMId: • ....u...tIott ,_ .... _ ........ _ .. _._ ... _ ........... ____ .... 13 
1'00 11""" ..,.;t _ tnit. pedal, _amlnedon ........ __ .____ ' 4 
0 .... Mil: , .. ,.." ." MIl .... "" ........ ,._.* ___ ...... __ ._. __ . 15 
1n.1, ... """ ,,1 _I· • __ ~ ..-..:I ... ""'n. ' ion _ ................. _ 1/1 
Spe&d\><fttll .. .,., 11CI'IonM", cri_: london and 
, . ,mlntlion ._ .. _ _._. __ ._ •• _ . __ ____ ._ ... __ •. ~ ... _ .. _.. 17 
C ....... the .... ~ ___ .__ _ ______ .... _____ " 

F ... 1t clitiJl'"O ,lt: Iii .... ancI!ooU M_ •• " _____ ..• ______ 19 

710 ",a):'. toO m~,.f 
011 .Inptd IIIt,Yij+: 

507.' ...... 1.20.01111 551 .0 mm (2 1.1 "' , 
•• 2 ........ 11 • .• "" !S4O.0mmI21 .3 "" 
34.'3 - 3AJl5 ...... 3 • . 80 - 34.96 ...... 
0.3712 - :.5750 Inl (1.l14O - 1.3164 Inl 
34.80 m", (1.374 In/ 3 •. '5 mm (1.312 In! 
35.042 - 35.104 m_ 3$.042 - 35. 104 m", 
11.3916 _ 1.3820 Inl C 1.391(1 - 1.3820 Inl 
35.15 "'m 11.3\M in) 3S.25 ...... 11.388 ltd 
0.2 m," (0.0 1 Inl 0 .2 mm 10.01 In! 

172.5 _ 171.1 cc 115« 
like 155 « 

Aulomtolie uanarnk!'lm tktld IATFI 

244,5""" 
19.8 In! 

237.2""" 
19.5 In! 

R ... 

2 ••. 5 mm 
It.6 Inl 

237.2 "'"' 
19.5 In) 

"'-19.37 Inl 
pre IHO; 
231..2 onon 
lliI.5 In) 
1980 on: 
233 ...... 
lliI.17 irtI 

,-
238.0 mm 
(1iI.37 1nI 

233.0 IM'I 

!t.17 Inl 



, 
I 

I 
I 

I 

, , 

, 

• .0, .. .. 

'Are' ......... IloHiI'IIO ------ -------

S.-'~I 1iMIt ._MM~ ___ __________ _ 

tNw, , 7~. 00 . __ •• ____ __ . _____ _ 

Si., l.; limit ___ " _______ , _______ _ 

--_ ... _--

tnode. _____________ _ -_. 
wt."I ... ' L~ e:fln. MItI _ .-
wtill' Tr ' P\dIe """ _____ _ 
s"., •.• _ p/Yo!: _____ ,,_, 
S_ ... hNd ! I' .. ,," nuc: 

710 H .... lI" 

---

--------- -.-
1 a_ill $ 

n.. ltoo "" 7&0 ...0 toO doftc "lI<:lel, erJ ,'w ... ,'17 r 
".'.' ....... ,.,.01- 7

" . ' ..... fuIIG " $ ' , .. h ,:;'. 
htnd Ie". ""Idle .;1': 1 cwo be j."G'I~ 1Io;2"~ .-; .. .. _III. 

The fronI lorU .... """''''''*'''' ."C*1_ ; IIrIo d_ 
.. Is. c : a': ftc. 5· 7 L 2 ' _",bil E 7 NdI of wi Ie" ,,; " .... 
....... hIbe . .. OIl' .. 11ObI • • I; ~ ... "". c"I,,;I., pit..", end 
...... Tht w ..... frorII. ",".obIy III Ii 2 ctJ.d to m. I ...... by 'v. 
£hI ~ .. 1INd ...... "'O iii _Mod on ~ bNrine ",Z-UII 
DO.".I-«I In It\e aniline ... hol hil. 

no. ~IIIIl In; .ction of ttM bit .. "'_'JjIW1fle(l '" the flow 
,...._ of the Ior* 01110""00 _""un .... Inn« 8Ild_., 
,,~ ,n 

!lew "1QC~ .l gn II by l1'l4I_ of • p/w1Ml _ bk Of .""','-.g ................. Iiid bw • pelt 01 (IU III-d, 01 1t ... ;A_ 
to ' v-nelon ""It-. 

1 II _"'Y. If iii PO' "'. 10 ,....,0 ........ fgrU _ .. 
_mbly. IOQIerMr with ,,.,.10,,. 'j:'_ It" unIIk..,.u.at!hl. 
' .... Uted IlIiII _ ... n6o'-'I1I4 In \/lew of 11M _ 01 
Pf"II~ ~ " CIIIII'f. bill " ... ~ It 
d' Fm.d _Min'. Id ew the 7 Id"'* dMlilllod ~ Slcdon 4. 
'' '''''' '''" -".,oc:/ ·a ... d .. , ;:«lin "10 21 yoM. 
2 It! _ I !:Mel, 1M foob In ..... ,,_ad IndI> j1 'r ... . 
wllheOit dII,. .. twog m. ,.... or ... rinQ 1'-.:1 t · i 1"1' TM 
, t .... , 111 .... _ it ~ In s.c:tlon 3 gI mo. Q\apI.t 

.... ,t8O; ..... .... 
lteO gn; 
" , .. mI_ 
Z 1.Il00 _ 

Z 1.552 ftVPI 

10. ... 85 -
0. .... 5 In! 
21:7 ftVPI 

10. ... "" 
21."27 -
ZIA80 ftVPI 

10.8438 -
0. ..... inI 
21. .. 101m 

10.813 ~ 

"'M 1.0 - 12.0 

1.8 - 2.15 
2.' - 3.2 
0.. - 1.3 

3.0 - 4.0 
1.1 - Z.5 
2.0 - 3.0 
1.8 - 2.5 
15 .5 - 8.5 
6.5 - 7.0 

0., _ 1.2 
0.2 - 0 ." 
0.'-1 .2 

2.0 - 3.0 
3.0 - ".0 
3.0 -".0 

-1980: 

21 ... 80 ...... 
10 .... 311 -
0 .... ' In) 
21.4 mm 
(0.8"3 jnJ 

,~ . 
58 - '7 

13 - II 
20 - 2l 
7 _ • 

ZZ - Z. 
13 - 18 
15 - 22 
13 - 18 
"0 - "7 
"0-51 . -. 
1.5 - Z •• .-. 
14 - :u 
zz - Zt 
Z2' _ 2, 

"' .. 

, , .... IM .... ; 117 ...... ! .noll '1,'1 : IIF I'll 

1 JOtle. the .... , ......... wly on IIu ( IbW ....... ': hWlg 
dlqull. _ "I"'" ... huM .. hll. _ lor ~ 
-or\Ino. '" .,acld bt lIOled ut!Nt .1,1 u.. _ .... _ of 
., I ,'"' m. "-' .. hnni cIu. of ... ,I[ ,., _, t. 
.'" ,Id n. cun bt , .: I ..... oud bot pll.!"" t:Ioc:u or. JKk 
... Itt IIW L , "". ~ etr. tIOIlOlS1n119t \hi OI-li ....... , ... 
.... AII_tIwotr'. PIIf ct .. 11WII . ,up .. of thI fWi'llIMCIlD 
___ or_cyc;lll on trill .... _ t. otn'M' a 1 to iW'I the ... 
ttl the '" I'" to rhl II'CL'" Wt,.r_ .... 1hod Ie cffl ...... 
mIIi ...... thuI ttw. it no .. 01 ttl. m..:t ..... h" .. _ wtlW,r eo. __ ....... IIId forb .... _ •• d. 

Z On m~,IqO.'" I~ whh twf" Irorrt che ~ h will t. 
".,I"'T{ IO .. INN onu oftn. "' ''PP'I IC p.""IIIront ... II. 
_ .. No1.1t1ut if iIIoft! 119' .. ' IC t. .. _.Id. both caUI)If' 
IihDudd t. .... """ Ttl ....... n .. Ie ""'0'* diIC ...... :'! ......... tN 
,*"shrnd foItlllog Ie to t. '_.ed. -1houah wh, .. 1_* 
" !iC ' ",... wIlh !he l:Io'w In pl.er. 
3 SlKI<OIII thI CldJper .. raI"ing bohl ,ned 11ft 1M 1M...,... ~ 
CJi "101:1 ."-1.,",,, "'"IKJd1" ""~ t.INII" 1 ... diIc,.... 
10 J)lWOIII' 'huir 1 '; .. er ....... ' tnouId the IronI bruku lever III 
........... Iity .......... prior IC m. ... ~I*t bill". .-rtlld. TIM 
cultpur(III .r>ouid be tltd " !hi ........ to ... 1Iid urodu ... "", 
bi t .. p'rood Cf\ IN hrd,uuNc hoMIIJ. 
• fil l ......... IPI U '0' I .... eublu bot _ ...... the .... II 
'-1_ •• '-h ,IP .... it 10 the drt.w g. bo .. S" • p Ihe 
.lc.11i ',,111 dlmp nuu " ....... ' 1>8 orwhllt wfWc:h cun ..,.., 
t.IoLr"iId UI'd iJ\.-gl,ld loom the IronIlor'U. ""_", .... 
r... boIN ",I ' It """"'"' ............ , ... ~-tgulrd M .... " !ftte fcrI: 
10. II Jup. LifllhI rru'gu •• d dH. _d" ~" iOIl .. 1-_ie. elbll "om tt. guide loop.. 

• 

-
5 TM ClltoOf IN'" .. ,CtIo., 1n1:or1du .. ewell hI,dI , ... 
_tioM. It'". ' .... d' nped IC I ... procn4 ..... ahtco 1001< 
.. ... me... it 1olIo ...... 1 they .... M t. ..... ..-.:1 beforl the ton. 

- , 

14 

16 ri-
1 ~ 

r--'--, ., 
_ I 25 , 

~. but c.un t........,o ow "'" _.lnO'. CAt .. ction 011 I" 
~ kIV • ...cI, : .. " """" .... oct: und la ;' "" cMve It. 
Do no! Offtk '" ~ ..... bb ~ ... rralmftUl" J C!I*'.d't 
(172.5 _ 1 n.5 DC) of .",o"clio;: II ... , i: " WI fluid CA,TF) pur 

'?" f i' uudo IIg .. thUI ,he ... 01 \tow piwIn f_ of .cit 
_d ' l"> it honi'I ............ iIICl' "1101.1100: .... IeA'II .... 
"""'" bOlts 10 3.0 _ " .0 "" m (22 - 2' IbI ft) hlh. 7 d bot thu 
wpp..- yoU pIN:t> bc/JI, to 0.9 _ 1.3 kg! m (1 - t Ibf ttl. When 
finir>Q 1M front ..... 11 •• ~ Ito .. 1M ....... ..". ...... " ........ 
,, __ with .... " .0. IIId • IFRUt f , lll100ti"", ~. The_ 
dw"'CI .... 1 ........ d be dgh ..... d 10 the 'Od\ .... 'ay " ...... ~ rim. 
.....,'" "d t::r !hi ..... nul. IFlul"" " """,iii OIP 10 the __ of thu 

. .... Thle:ortKt tcrq,oU $1; ...... 1.8 - 2 .SII", '" 113 - 11 Jb:f I; 
N . 

~ 
H f/ 4C1 10 

, 

K.I' .... "'U4 
Fit. 4 .1 H.n .. ,h ..... mbtr - C8aoo IftOCIwI 

1 tocA 'Jumb/r 
2 s'""'(" 
., Wli'ing ,/Imj:I 

4 Wi'VI, c/lmj:l 

5 F"" 1»"" u,.~ 
IS FII •• te_ 
l Lwt>.l 
a PH "."AN< 
, C"dpt • .:. - :J oIf 

, 

!O Plug - 2 oIr 
II LH "-tIdfflllM 
1 2 Upper rv:';1' 
13 C~boIt - 2cH 
14 v;, w;h 1>011 - 2 cH 
15 PIrtc" boll - :2 cit 
/ 6 )IO;d> boIr 
/ 1 C", _ nur 
lit D_d nut - :2 "" 

" D~_r 
2D W,""'" 
2/ Plug - l oll 
1:1 su.w - 2 oIr 
23 So:r- - 2 oIr 
24S- - 2:1r 
25 W,""'" 
26 Scr_ - 2 off 
21 Fus. - IS oIf 

• 

, 



• < 

• 

! 
! 
i 

• • • 

• 
• 
~, , 
, 

• 

.. FOItI ¥Ih .. Mel ''-'''II ,,"d _fin",, ; ._.1 ... d 

..,..'U"-" 

1 Fork VOla d~manllir>g is ........... 1I .. 6V 111_ .. t.id,;' bH'! 
.. o«loid " Ii .. po.~. '" ~0I\.ldiH2t'1 _, rA wortI t. 
Irwol"d in , .. 'lOYio'll' .... ,.......-IfIPOI'· ... ..,..1r{IOn !he """ 
yakn. For eN. _ . forti: ,_ .. , " bMI c.rried GUI .. 
dHctiMd In SKc;o" 3. It IIoouId be lIOled WI MI , ........ _..,.., 
IUCI1 .. INopotcIion gI 1I!e ,,_Ing .... ed *rinp. I'll" 1M 
~ ... wl1:hout -mg 10 11M lui lulll """, lI:W=Q 
01'0" /we, 1M trirt. lulo .. 10 diM"'" onty It- • (IQn$Ol.'1I 
_old ..... 9, ""sn the 111'1 'T .... II!nt "~5 .--' ~ 
blot, Ie WIC1ing....., -.rIcaI COOh..eetiona !hi ben.", 
_ DI .... ,ed .,. ''''G,h", !hi IMd kom _ ...,.1M 
... O r I "*,,1 • 

281M:." .. """' •• the (o(WI! ............. fork ... 
II ' kad'" SHliofl 3 at ,hi, o..p .... AIItoDugh it" pC"tM 10 
.. _ !he fort; IilVI IIItKh-.l 10 IN ~, yoIc .. IhiI ....u. ... 
.wIt~ lob .. II .. rnot1I dI/'Ret,;h: me.,. •• boIsl .. mo...c!. The 
ha 7 rll': ' IIbl, _ be ,,""0, 1:1. "'H .. ~ ..... -'I" 
, ..... i .. ; 1M ...no.... _ Itch _nu ••. 1>'I'drNIW: pIpOI 8nd 
..... ' r. or tor , ................. hfi>dI,b .. ct.1T'CI_ cf~' -",,!he 
_mbI\IlO ptO'jlcle e .... ....., • . If> udt ..... it;. tlfrfl 10 ,,"'-, 
the IwI I." to .. g.id ". ..... "" .". ",,",_k. 
:) On .. bolt 11M C8100F " ,oaL .... ~, is _Old by 
• ~ camp .... 1'" doo.obl ..... tu .. h 5 Ie,. R .... o •• ' .... 1vM 
co,'. 10 "IX I the bn ~III KteWI. The .. .tIooIId bI 
1,l,uad M1CI I'" fu .. hoide\' dlfC)l~ 10 ........... '*'<11.0.. . 
M_ \tie hat-dlat. 1 .. 1 nblr ,...-....n! 10 dN< dv .,.all • • 
\;dJi'19 It 80 tMt tIM _Ie< c,tlnc* ,I' 7 woIr I, _ IiMIy 50 
...... In tIM _ of .... C88OOF. !he ~,iJu" hI .. -e7~7"_ 
d 7 MI*I eo .... lOp) 01 tM Iork "' .... ,Jo!OI· ....... will ........ bMn 
'''' ..... d ...... Ihi bt. l'ImOo'aI II; "nc • • 
4 " It r. witt"" 50 •• _. IN ... tIre /wIdlb ... ~. It 

• 

, 
'-

-

105 

wl" be n- u'Y 10 ."' .... d1a hendle~r ,wlldwta. «>nlro! 
cables and Ie •• , ...... lha torN' _If cylinder. Thl, ;, ,,"'~'" 
10 be nICI''''Y In .......... drcum--.:. "'C'fl7 ""'".'1 I(;Ci. 
.t dIom~ t...1 IIICIMIq,tHF I lui aullldawn and euml,..1Io)rt 
of ttl, fram. : "1IlinIJ __ lion COhopO(llft71. 

6 S~ and .. mo;o'" th, 1C.tI .... wtllen _ ..... Ihi haMlIOl"iQ 
._mbly to Ihi hladlamp ....... ~ tM uril""",-, IN (Nil ICI-
Ing m. bulb _.' ,:IOO1a1. ThI .... he ....... ' of ...... tti-
fIin ellctriGJI _ Th_ ...... tI-..gh ..... mbt-t of 
ha'" "' .... ' ... af FII' ... ..-d ......... ~ ... tl;iOf' 
.... I11III can be ." .. ,,1 U'*'_ .... N1Ild",.,O "'JiOM Fh, 
ha~.,.., ..., .. taIrcJne boIta. Mill. _ ItIIr'o be .. m_ 10 
parmi! he-' ......... Nmo .... 
S AII"c", the ~ .. I 7 IIb l, ~ NlNiIIno 1M rubber
mo ..... 11'd "'lining .... " lIId 4oIt:1ehI",,!hI 8011""1 .. 1 .. and 
lICI\on''''''' dri'.oe uDllI- Uft thllIlll~' deli 10gIthIr whh 
the .. iring ham, .. ..wi ooo~,,~ ~71~' The h .. ., .. 
1ItfIp'Ir4U ... 7 II mownllng lwacto..l un .- til ""00 .. <1. 
7 WCMtt can _...,. on """lnUirlil 11M 1II'lri'og hllCI and 
yol, _mblV. NotoJ Ph .. _ Clftful m,noau...nng wll! ... 
,~ 70 ..... the ~ lIId 10\;0" \"CIb' " .... hlfIdIllN, _"'*"" .... """ ":~ 'Ktd bulllOl ....... diI......,tltd A_ • 
I'" 11"';'111 II .... .:., nul. noFin9 7h17 Hones. • .., • JPlNI 
30-32 nwn ctcMcl>la .. ndotd -odteF. PI" numbJor 077 US · 
0020400. " raqulr..t. 
8 no. ...... PI c.n now bI """'Ch'''. Il(IfIIng Ilupw_, 10 
frM It '- .... 'M""", ",m. With,.... .,.:~" I'Ob .. mo.,d. "', 
aIo711" ~_ """ wi. be , ,ltd, .......... bI ,,,~ .... ,d 
..-in" , C·JPIN'IIf . .... Ilia I'IUI Ie ..,'50 .. <1. .... 10' .... yok •• 1Id 
.. .. """ ,lam will dracI obi ... ilW"'" ...., Iho,oa Jtcould INi 
MiJ)pOiIICl .... tII Itit RUI r. duro CarafuIFot' 4"",.", lhct Eo .... 
yoU .''''obt\' Jnd pEl" It to _ aldol. A,."".", ii, 11", .. ,1 
of,.... *WII .q~ .. _, 1lOdo", rhII "" .... llrncl hJJd bllliI $ 
JIlOuId ... dIIcUd. "" .. ad ...., 1IIjou"", .. .....,ribtd In 
StcFIon 6. 

Ua""_AAMY 
'-.. , 4.2 StIli"'" holed 1 .. 7 "w, - 1110 ,"oJ I, 

, 5fHrlflg .,.'" 
2 OWl .. JJ 
3 (0_ f .... _HIe rvHw 0..",., 
., U_ ,.,., "".""" ...... 1M.n.., 
5 G ... s. ,.,"'-
6 1I.1f1ng Mljlntlng nul 
7 r,b w • .n.. 
8 lock "'" 

• 



J 

I 

• , .. f"y 7 , ,. 4 FranM lind to.1c.a 

•• ".' "I "p: -pml :fzn.-dzJJLlZI •• " 

I The III! ~. e..I IlIIt., _ 01 the Iaj)et"'" ...... tr. 
.n6" ..... 't ~ ... "- III pot':nwlrl the ""hoallfol oIthoo 
.....:tIM .... !II.: ,gh the fftwwt_ ",_ .. D .... """-....... 
II.IIHfUcIDn ...0 ..:Ii' , ..... , 01 .. 7 7. CIIII'fII»i_ lot 8000 .... 
~,_IL ....... 10 !lie tao,"" Is I ' ,~ ~ b"-'Ing IhIo ""0( ...... dlltlailed in Sotcllon .. (If rhIIo Chap .... 
2 It will t.. notN ' .... 1 the bI.1IngI ... "''-d .. '~ in ....., 
".ru: the ONe. -. which will '-.in WI ,,,,- ""'.'\1 .. lid 
fUb*, .rid 1M ,",-, _. c:.ge IoI'd 101 .... , wt,1ch will com,,,.,..., 
.. the Ie "" yo",," '- ,.,meL.d. Of tt. IM_, , ... Io •• r baring 
wtlllI'a~ 2~' be """'Iy .nact.d 70 !hi "'''.71 'II _ . 1td1r IIIe 
'. ; 7: b .. rint ... iII lift _..,. QUit ..... If. II it .\Oim .... ~ C J aa, 71 
IG ..... r dw '-hE",.. off me .U_ ..... .-. buI"....., jlic ... 
,..:z ''1/ to ." ............ (0 .. _tclD< In ... U hl1 ' 3 TIM _ ... _C8II_"":U"~"" __ lid vf. IIIngdrift 
111711d IlWOUIIh !he .e .. rio; Med tI<tM, _ 1M J I hi Ii fitted 
br)0J60R-. ..... 01. be'p drift, wc:h ........ P " ._ 
.. , .... 11:100 • ..., did t 1 II m 717 III .wrC\" die GOo" IICII. 
tt.y .... "1eI boo f' s-.,; -.t dw..:l .. donrilMd I : w. 
I W",," 0U1 .... bu "" .. \IItTh ct..\ ~ .. "''''0'' .. 
''1'" 01 old 11'_ Of dirt. QIiIdL 1hI1_ til ,"-0 ..... end .... g"a, ... _ lor ..,. d _ 01' pitI ... bo1h 01 M'lidl _ 

unlbly ......... the rnac:tm. Iou ~ I u', !.d in the peal. II 
6t1MGtd. , ... I:IINIinO* ""* be ,_,., ~. 

IS WMn -"ibUn; , ..... :1,. h .... PKk -..ell be. IrIt 
"";Ih ",UM prio( 10 w.W"";n. The 10_ yoIIe II.",., I~ up 
wad m. 'opper ~ .nd ....... _ '- fined r-, 1Ighl. 
Adjutl .... nl of 1"- b''''I'1I' 1I1-'r ... iii '. "',,. .... IIl«"W 
IIf;I INI 1"- -'on'" ""'"., nut CMI III _ lID II"- pi II If 
Sa .. 'nIisrtq· ....... _tIlN.lcielltuc,.$9 "11_ 
I' " " IP ... No 0?"1"3?'10IDOt or. ~ I • +;I'IOIl. 
A pilc, of 1llIIn. can be" eo III .. NIl MIl """ " • ..., 10 
...... -oed _kfllO ., .. , .. 
II TOgMen ... 111 _ nul, h 10 3.0 - 4.0..., .. (22 - 29 
bbI "I. m... tMdt ... 1t fIIIf "VIm." I !he r sn d •• iCII 10 10 
- 20 kGI_ 10.1 - 1,4Il:0l M, INIbl.llt .... tINt IJ 4-'a 'l. 
ThIlIl~JI""I __ thI1"'=I'd,..bId"',," •. el,. 

I Hulr", iOHlOC.d !hoi h:n iIsII .. dllc fll~ In SIC:,ion 3. 
tNy ...... be ......... 1IId lot turt ... ... mfNlIoro. AIw_ dNI 
with _ lit .1 I "".. end <WI no _..c IntItdIInge 
• . ,; 0 n"tt from _ lag lID thl 0It0I< .. !he v ........ mo.,. 
PI'tI .......... ,*'«I~ In CkrrIn:o _ . end Iih< +t ......... .... ,,,meL Co<'l'll'lwo._ bJ dooolo •• ", ..... oil, .d., bJ WI'o' 01 tho; 

c"'ln p$\>g in thI loA" lag or b<r ''''-B;'/iQ''' lOP toctI end 
Im.,ling !hoi lie. '"""01-. Ilo:l ....... II I I iI'I!he ,*.10l:I011 
oper.li<Wl. 
2 III .... ftl!helClXln I "Iroo ... dol.~'" then 11111 dllm.ttI'" 
Ing. laving uc;Io PI" o.n oro I :I'", ~ It It .. _.-.rI. 
,, __ IN ~ lOOp boll Md .Uhclt .... !two .., ... 
1iPring. UiiJng • 8 """ h, •• ..., illY, "'IIX "'" dall1CN' 
..... nlr~ bolt 100m the .. ida •• of Iht 10 .. " IIIIrto. '-tI- I, iI; 
helpful 10 dimp I ... loA. iIt 1ft, _0 ~ .. tt.- 0CIIIflI0n. bul 
~ ... iIhovId be 'lkifl '* 10 ~ t ... 10ft .-or ...... 1OfI i._ 
or -.. __ i1I; _nd !hi iIt 10 ptOIlCt It. 
l 0.- \hi bOIl flM ...... ;'.ell'J, .... _Id"m CMI bi 
wlllodI ...... from thi 10\4. lag. The ...".. do IIjIIO _, ...... 
.... , . , iI'IthllO_' ''''- 1fIII.m" be "'., 1"'" ThiCII"_ 
-.nbIywil flm.(n Ir " 52 the RI'Id .,1 end _ be ,,,,++4 "'" 
olIN upper .nd. .. 
.. ThI pe;ttS mml ."'" m ___ .. _Miodid ,...iod of 
• ..;c. ... II!. iI'IL ....... _rw::. d INlow .. 7Ig and 1hI ou" 
~ 01 11M ton. iJIIo.wJ 5 .... U4' tube. "a..la. ' II pllY 
boll .... n thlx 1_ p.ns !hey _ be .. ~ t.etd IS. comp/<tll 

urIt. a-:t. .... tort. ""*" b -&IJ _ .......... AUe" 
." .... t:IMo oil ...... '" 1COO1,. ,..,. wi! d. If eae '!hi 01 "'" and 
hold 10 fluid "". 
, h ho j.HeEb". m 110'1' .. 1hI 011 .......... " ,forb_ 
dIsrI\ifltled ___ • thr( ..,.~rl r 10 be In good _.I:n. ThIs .... 
_ ..... Ip-« "" 111 thi bb II , Ie ... de" • 01. 'It
__ The oI .... 1n ihlli;ip of iidl50;'" bIt:eo 1e_1nid 
by .. 7n1lmel C ring which ~ be poll d ~ out d ~ ' dQfi MIt;. 
........... liOdil_. o..ct. thai .... cr... .d,'" ""tt '" _ not 
&gilt or _n .heo.1hey be.- on 1hI1orit 11Ibi. A ~ ... Jar 
vwiII do"",, !tie ..... , of do.oR end .."tIt wtJ6e ....... clem.,. t:IMo 
oil .11 .... _11,1111 u ..... _ cf 1hI1lrrk ~ 
e 51 II tIOI Jlfliretv W' 'Hi II> .ITUla"'.' 10 .... whIcti "
...... bidIy dimtgMI in an .~cldent. PI<ti<;uIIftor .heo, !hi 
WIIKI JOg. ... roo! .......... It ie: ...... .,. bHt "'." on !hi'" 
of .. ~ .nd fit ".. __ ,--:1,., sirIc& ~ II; no ...... 
m, • II> dillel .... "'" 11>1 forb """ bMn o.II_MId Dr 

"""" tlligulcf. Fort; "lid- _Itubec) ran be dICe'ld. "'" 
,_'" trom die..,;" Iiga. by ... a. ""'" <WI I dInII "'" 
.. '- Ally m 'II'~ _ be \110m '1 ...... flt''g,. 
7 Th& lark .... 11' .... tab. ~"-, M' .n... .. aiM> 
-... UUOI and will ...r ,an_II if "'" ton. ""lion be_, , 
COCO"",. r ... 1I...oc. _mil lor !he lOetI fret "'1Iit. oI.KIt .... "'IiI 
Ie QIvtn In 'hi Specili~~ilion .. AIw'r- ...,.,."" I ....... II. OJ\IUJ , I ..... 
e ~orIo dimping .. pemid b'/ ,hoi ..... 0Delty cf!he 051 in Uti 
!ott ....... " .. ~y ATF, .... by !hi IClion cf !hi d,;",_ _",*,,,,. Eidl ton. """ hI>Idi 172.! - 117.5 to: of dinlp/o'lil -. 

1 A MCWiIy 1odI1t ..... .., onlhlhl_-. r.UiIIJ .... 
,,,_ 10 " ._ =.' die..,..,». Or 1uc'5 .. 1M 1t ... ~ .. In_ _lion. The IodI ce iilllI'" bot O£)ti ... aJ ;" 'a" 'Ahi;7l 
1f'OIIiI. In ...... In !hi 1I .. r:ne hiad. A IITI&II ... wn Ft It .. 
dlnAg.; 1"1OdI ...c'linltm whtn I ... kIy "tile, 'It! 
2 M ..... _:e Ie 001 .1Ii , ~ iO kllPIroJ ttn IodI lIgI,tl1i1Jbi'P 
ca~ ' ..... 1Igh''''1 eN". oi or 01\1 oIlt1<e rnuItIP\ffP1I .. h' Ci 1<1 
hlll,ie_1. In .... _I mil tIM loci< m.tI7unctloroll. It will be 
r, :, "'1'/ 10 flmD'. I7'Ie iIctcI'I ."' .. 1,i...u1Wln; .... = .. t piela 
and 10 Itt • ~ IIflh" 

1 The Jr_ II llfllikely 10 1IQI,4lr. iltIIIdorI .,1, II "dJ".." 
dim_aa ..... 1IOeI.Itfa1 In -'" "'-. _ '"II of .... frI"..1t 
tIM only Mlllleclgiy fI'M6y • Ihi ". .... It b, if, OUI cf 
Ilianmenl. Only ....... Iramoa ...... 1"'. "- .... "" .-.d 
'"""""'" _1lIIY fDI' " .. ttl .. It'll ". .... 100 "" rF ~Jkelf 
8IMCIiId of 1CCI.Oticy, tnd .... r thin •• Ie no • ..,. ., .... of 
PII"' ", I<F willi ._ tlw Ir ..... ...... hew ..... __ 
IItIlHd. 
1 Alt .. tl'll "'ICf'oInt hit QO •• rId • conildi< ... mlill ai , II " 
Mhlubli 10 ............. " ..... c:oI~II'" lot ellIfIl of c:redoJ .. Of 
IPiltirIJ Ii tl'll ;;2''" j<)inIl. Auf-I cor.ellDr CAn iIIo q ... 
--..- Ii t'-loints. MI ....... d.o<maga ran be '",llid br 
'. 2'JI/>g 01 bt ........ dlpending on ihI Id." and _ ... oIl'hi "'_. 
3 ....... mbI; .... ,. ' ...... ~ Ie OUI d I .. a ....... t wit 
_M hincIiI'Io .. utlami and....., ....... PiUC'1<F1i 'ePII~ wob-
w.', If m ..... ignmInl if ' ... p·end. .... fHUh 01 .. 1" Ithrt, It 
"'" be __ ry to auip .... mlch .... w"' .... 1it¥ eo II'IiI .... 
10 ..... "" be c"'clid. and H nFICIS,.ry. ,_cd. 

L _ ._. _ .. ----.-.. ---------__ 
• 
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• 

• • 

• 

-
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.-"""'" ........ --.~--.. - • _ 01 1 . 

1 ,2"FI._ ........... boIltCI'.t .... dk:cUr" aobl'y 

• 

.'" ..... , .. , .. ~,~ .. , .. " ......... '''''.;;;; 
• 

8.11 •• _, ",n ,M; 

, t;. 

6 5t> 0iI ... 1 can to. •• mo •• a ,he' ctu.i .. I I.nd clip ... tlled 

1 Tt. .. ,rgirlg .. m fori<;' "'l)pCHg,d on twD hew.! buthtd 
"hid. ~ on .. nn.. ........ The _mIIitv II m.1o!ed t.r • 
rono pNol .tsIIh ...nIdI pnMI Ihtough ... on 11M "'".. _ 
throe" ...... e.ntH of 1t1, lie ..... " i-~ .. ",.d 10 
.... IN ",M. 10 ... -"'_ ~ !he b ...... _"" 
2 W, .. In !til' .ouioroglng ..,., bu ..... iI d\tf'fC'I,, ' p 1 t.r • 
t"~I"ICf for d'IIt .... of m, _el'll", to ,.lIeII MIen dd1w. hIrd 
dN'''''''' ... rie, til ~I '>dI.. Thia e... bt' d...:r «' t.r ;' r 'II .... 
mKNne on .... a.n, .. ~tnd. Ind II' ?~roe the lL:1e.", .,.", 
tram .00. 10 tide. An¥ III_nibil " .. 0Itv wII ft' [1lI1. the 
"mo.'" 01 ,r. •• ~ g,-~ ..... lor III",.., ltUtniMl\oI>.. 
1 COffl"*'>CII bot _tChir'll""' ";\ve .. fnIm ndI .. of tIM 
.. .ad~_ "', ......... q It. d.-np bolt WId _tin!! nutll on 
__ .... iI. I" ..... _ 01 ,.=4,12 ~"'""'* wfItI. b.tr-fnla IrNr 
nhaulfl _ ...... ",U. !hll 0I'II'y The ..,.,.. ,''',1QtIW an boI 
o.~ If fuo'!Mf .. c U' • f«I .. lf.a thIo ef'ItIt. 1'1"'" "'lUst btl 
,_ •• d Irom 1M m.adW>to. D.t.,;, ......... bi •• , •• lld . 
.",.,..7fng .... 10'11. n.... • .".._ tile br.~ ~dng tIU'I . n. 
tw .... opeI'l~ rod UtI 1>(1 .... cfNnglu-d from ..... "Il, .... "Ii! 
....., . ..... out III, ..... '9 Pin from lhe IDiq ........ "24welfing 
Slud . thefI <'''10).1 tIM .. cunng rnlllifId ria '~ ..... tooQ .... 
....... FI,,,, ... ""' d'lttngulrd ~ng .... '-. ~ .fllt-. guM! 
~", 
.. R.mer... .... spill pin .... 1'Iic:tI ,,,tin. Ito. ....... h .. 1 IICIIndII 
nut. IhIn d. :1< .... _ .... 1. R".II • ...cI bIcIr. off ..... dIWo '" • _do.,' ..... und' ...... thlmltuo;l:ugheoe ... a77 Thu 
whll' ~ now b; "".ned forw.odf !III fir "PC" rtoIe, Ind ..... 
""" .".... cN:1n or IIlQlgId from 7'" 'e • ...., .. 1 ""(><:11.,, S_ 
OUl tho; iJlOfNi frotr: ,'" ~ .- ' 0 .... tIM: Nt aa' 7 'ibt,30 
be .. ilhdr._ .. _mls. M.r:o. uvre EN wl.:aI dar 01 tIM: 
"-me IOld plat. II iO .... .;du 50 .... 17 rLhsembiy. 

S "._ .... 10 ... , " .. ~"I; I'"' -1WIv bolt from ttdI 
..". 01 the .... dIInt . ..,.j ""'" , .......... ~ 01 me ...,.11","" 
_ 517+," "" ","0007 thifl nul and puft tht ~ ftft QIIt, 
-.Wling .... ...v'ViooQ .. m. Tilt a Ir~"'t MIl can now boo 
dr......, fHfW.rdt. noting "'" the g~ on MdI;nd of .... pIvoI. 
tub; .... po ot. ~l" drop cI .... Oi.,ngeg. IhtIDrto from 1'" drive 
d'ItI'4 _ pi_II 01\. IltndlIO _.11 1 .. 11_ &Im",FIi: .. 
6 0;._ the jIIvof III.WI and ...... tht "' .... &nd 1ht 
he, tIoed be Ph 1Ct __ :all If ... of .,.... Eurn&n. tilt , 7 .. tnd buIft bu".,. ""'_101 .I".of_« _i: .. It 
dam_1II7d Of" wom.. QI' M bulow I'" ~rniU fh':tn In the S~7c111-
cetlo::,. St::I\oO'I. "~"ct tI':t QO"1~_q .. r 7 77 f. Thu two 
"". ;7 J bvlllts II'IIy be: ~f"n out • i ' "" ... 1tebIt .... drtfI. 
\",," fittir:o;l _ ~ OIl .. " thl1ltt&y _ "rr.cl e:quarWv 
lnilLO ........... rna ..... botti. &nd ..... th:Ir _ -.....,. 0NtI 

" , 

, .. 

off ..,.,. corrOl'O(l on 1ht inner III" .. It 1hI. I, 10 bt ...... NCI. 
1 RU'MmbIt In ........... OLdt: 01 ..... M):;; • • • 1utlrtQ1lng 
..... bu.t.. """" '1".' prior iILO ""Ii,II.N>. 'Nht,. II .~ It 

the p/vvt .... Or Introdl.:c~ 9'"8_ 'II. 1h4: 

" . -
• IIOOd fit '" 5tLt 
fined willi II;; Otn 
bttrlrg. It. Ia~Dw.d 
5tLt bt.mg. with 

"uHf to 

M 
.... Honda tool No 

I. Thelan ... _be 
" I ,. llI.bt: ....... .. 

tOgt: 1I:ci::1 _, ....... Thu 
.t\Ilulj;rtd thrllll :optctrL ,"act. ... ... -

Fig. 4 .4 Swln.l", _ _ 1180 CI1SO« ..... CI1SOF 
t::If H IK"\ "tNt 

, S ........ ,_1Dn 1 GIHHl'i;. '; 
2 "~~bt> /Iwh- 2 oIf • (J".,,,,, - Z oIf 
:4 ,:II.,.,,,, tbuI".,., _.2 oil 9 $ liDU'd.,H coli., 
" f'hct bfI/Il 10 C.",. .,H"I' 
~ w,' ,~... 1 I 0..., ... . "'" 

• 

• 

• 
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' .5b _ ....cI1ift the ..... "111"11 . .... du. 
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• 
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• 
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10 R ... _..,.;01\ uni1e: eU .. 1_lla" ...., 41 .......... -
... ItZ ...cI pr.1980 F model. 

1 Tn. Hond-I 1~ .00 90D dotIc on(O(IltI, ... fimet "";11\ 
1Iyd, ..... oc.IIy .... mpotd ... r IUIQUf"\SIooo .. l"1li .. Ie.'uring 5_.., ""''''11 ",elo.., ecsjusl ...... L Adiullf"enl hi etIec:wd bot 1"'nW>9 ... 
...... ..,'.' cu ........ lhe' tIO"_ ell !I"le ..... 11. LinIe in the ... .., CIt 
......, .... nc. is pO.W1c. lhe .... /oi de""", ...... IMinO ....... . 
It .. P' "i~. '0 ..... CJ\I. the lojIIingt II • ...aH\e "",iI\I,l 
_ .... "_. Ho<w:IoI g.en Ho 07595·3290001 (101' ItQUW ,hnl. II 

_~II. 
, ... N ........ the lPinII eoomor'_. dMclrir09 _I " II IhIM! 
1CC .... 1y willi roo riP, ell tlijIp • . eo...,.. ............ ;.'11 _M!hI 
\Odo.n .. 1 01\ .,.. ...--'<M 01 !hi 'OP mI>UI'\WoQ lug cen be 
o/a< • ...-d. Unsc.re ... lhe'!Oj) IU9 end deconlP .... lhol ... ~. The 
tprin; cen ""'" IN Wtted otI 1"- Mrnper bod1>. 
3 ""do. the '''AiP'I' ""il "" .og .. oIltirtklVU. ~II "II _I II 
liKe' 01 .... _ d·, "$IMI .... dlmporr mull be .. _MI. II ill 
no! _ibIe '0 ~ ai .. ""~ .... _ .... lU. M-"_ 
.... Ien$tI' 01 .- 01 the ... ~ ......... -",.;",,;, them .. 
I "'"' it ....., ......... ect>er:llhl .. ",ice ~mII 01 2372 ....... 18" ., 
I l'Iu ... rnbI. on ,,,-~ ",CII' of !NIt r:lUctibed .tJo~ • . 
rooMU ,hlll"- dose .. ""i"ll ce>h m .... llrtCU GI>l .. n""Ide.. 'HI .... 
fillon ll ,118 1or:. "~1. eppIy , UK. 01 , ..... ed ~in!,J eornpout'd. 
WlI8n """'''1,1111 ..... iI • • ,ill"'''' I .... 1lPOC' JTIOI>"'I"ng ...... 10 2 0 
_ 3.0 _II' m.U _ 22 IbIttl TII8Io_' boIte """'loll be MCO>f.cl 
10 3 0 _ _ 0 ~gl m 122 - 29 ItII' hi , 

11 1'1 .... u.~e: .'on "';11: ........ 11010 lind ~tlitIo -
1910 F model. 

I Th. 19110 C8lSOF' and CB900f (hOdI1 lei' ... • • ~ 
.opn.1, lc.,td ... ,..on of ..... fVQ ._ IUIptl'lllIoorl .... it. n...... 
...,;,. " ••• I ................ 10'9 ..... d ~I"-" goI ..... ""* 
IV"'" "", ftl,.. fe.", .. !Iv. r:lamPillll 1djua1 ....... 1 MlrinDS- A 
sI""." 1dju5le. ring I I lhe """ 01 uc:n unit poo..-ldel ttw.. 
" boOU"" rl8n'11><'111 HtU"\P. ....otoiItoI ................ II ,"" baM 01 
.ac ... , ... ", 9'''''' ,.0 compo_ion dIMoJIoir"'II MI"ng'" In •• CI'I 
CUM tr>e MlIOAI,' __ to -'9' y~ "",til • raI\grt 01 oil bltMl 
"';k ..... ... Thl:t ... wkll ... IIr:tw of <!6<'"*,,, oil 10 , 11'''''' 
Do IUM' ... ,f<lI. I""" v ..... ing IN 41 n'fOirrg .. ,,-
:1 t .... lro"nll' ....,. be "' O'1QJI~ ... I ""'~ .. mil,..... 10 ""1 
_<ber:I .r> lhe ptKe<li .... s.oCIlOr' NOI. l)Y' t"- o>ppf!' stwoud 
m~1I bot pto'GC,ed t>y w ,t.Il(IIngit w.,~ I)YC 1_ '0 Pf_1 the 
poi .,ni!d .,,,1« .. be<:omi"ll ~'0TIa\l." I.>v ,lie &poi,,\! (:0"""._. 
O<~ .. r;t.ml>',,5$11(\ 1118 lUg lIltju."''9''''''' U" tH! ,emowd. U .. ', 
brI'~9 ...... , or. i. '0 CI.~' ,118 ",n...,.e' loll NIlI. ltolol '"ft ,1,"11 hee 

'\ 

=::::::::::::..::::.: ... 

_. ---
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'" Ckapt .. 4 Frame .nd foBs 

.drMng _ .... ich ....... "et'fI.lI"'.nth. '~onm.~ rod 
doIrInQ ••• nbty. 
3 MuSIl" ,,,- If" ,Mgt" (If ,..,. ,...ing. Thill -.ould be .c 
Ie ... 233.0 "lin 19.17 Inl. If less m.n 1M WCI., fIeu ••. ...... w 
_ ~ _ • poW. No furth,,, dI ..... n1~ng ;. 1IO,$lblt. the 
... ....,.. b6Jng • leoHd "MrnbIy. Re1I. !tie Ipfing willi .... 
c:km..,.-..nd wib IOW __ me bonom d m. on_. 
.. Hond. '.com....".j 11M following .Ofbound Mel ~uion 
damPlnll parmutal;onr ... !II>ide. Ttl ... mty requlrfl ~ 
modific.1ioA 10 .... it PII'!;c:uI.. '-' ......sI1loM Of ride< ~ • . 
N ... .... Mol. ~ i'li. f~m ... Nt both ....m _ M' lIP 
w..;Wty. 

FVO. ; .... :GII .... ""' ... , , Fa.. .. 
Cooi4VtJio.1I Rd G,,1d C~uion 

• nit!g _ .... 
RilHr """. Norr1tlli I.om ..... , , 
IfJdH only. F.~ or 
rwUl~ I'OMn , , If,., .... 11<. PO« ~d 
,udu. J , 
RiderIIMSHtIgt-r. NOtmat ,-- , , 
Ridttrlp,. , ''''- (If 

*'W4J' Fur Of' 

"""'t;"g IOMI~ 2 2 
",.""."" ,.t IN 

"''' DIt" . ---- J , 
12 C2!I • •• 1 .eI: _iMthIn 

1 The..,IttI IU1Id pi_, on. "'~~ : 1 ,Ut- wNdI" ~ 
.... 111' ........... II .pilI pfn • flu.,;! at tn. ~ end of 1he 
tube .. en addition_ MCU.tty _ ..... /11. A ... lIIm ... ,.",~_ 
-.. .wncI ....... not: In .... The _mtoIy .....w be dw. ' cI !Of 
_ or ... ~ . .... ItM pIoootlublo gr. ~. II;' ~ I; ~""'IIIIM 
.... ,.net _Ina -... ... ,. ..... we '" _low..,.. lot 01 
dam. to be lneumtd If the machInt .oouId f,U _ . MOM 
1mport"",1y. ttM wlf_ of • _and blcC'rnInu dllplnect ...... U., 
II-. ~ Ito ~ .... ' • _Id_ c.uow .... This"",,,. 
10 "'" ..... m __ "00. which IIhouId be ,._ .. ,4 PfomprIy II 
,"clUlng..,.,.q. 01 "",.e.ion or ... rl~. ex ..... " con. 

" " , 4.& 111_ - $ " &'I " ...n: - EMy CB7501t 

, C"" 6pi/t>g - 2 otf 
Z T,. mDUtI!1ntI - z oIf 
3 "hnth' CllllrirM - Z oW 
-4 w.$ .... ~ - Z"" 
~ NIIf - Z oW 

6 Nur - Zoh 
1 ~ump Ilgp - 2 aIf 
8 Spring ~n." - Z "'" 
9 O,,"p E' _ 2 "'" 

2 
J PlaM 
-4 C"" ... pp ' • ...,.,. 

" 

• 

1HO CB7501t Md CI7IOf 

6 Spring «/iun., 
5 8.,. vaIw 
1 L,,_ .w,,,,, ,..,., 

• 

" --. 

ChapUtt' 4 Frame and fQlk s 113 

, ! he POP ~.nd .. MIt .. , .. " 10 ~ pi;'" "" 'he I ...... with • 
bon ",,<I nv' Itnd I. '~I.a<:'.<lby a I .... ~iool WO""lI M .... ", •• It •• 
bolt '5 1",,"1 .o>d ,I!., _ It,,", ... tlOl Olle.al""et>.d, OtMrw_ en 
OCC;"""I C~ IKe ... if 'h" .,_ <I'QQ' ""rinv Co<"", "'II, 

I n.., IOOl'<""" ~ ",e 01 11>6 .wr~.' ' '>"PI _ .... <11.1_ bor • 
e/9vi, 11'" e":v' lf(,I by • ""h' ,"" !he """""011 ol l'""'!VIM rJII 
loew ,ul Ie ,",,' ij lho! moe" ............ ~I (;>n 0\1 .. ,h; too"'" will 
told vp _ • .., <II btnO'"II 

2 Tho ..... !J<;aIo,. ""n,~ oS "",,,I '1' OOsi T'on by " 1Jinc" boll: 
"'''''9' '''''''. 1M INn .. , ""V'" 0"""11 "'''51 "" "",K/>ed 10 
. arnu .... Ihe bt.~ . "~e. 

\ n.. "" .. ,..., .. . m..,...., '0 ,n, I •• ".. b1' ,_ de.1!! pine: 

' 1\11 ct. ~IKI .... th "PI" ~ "" ' M '1(IIh I' '''''' .. fill lhe 
h,,,,,,. To """Ill, the .... , "'.'''' ''''' .prlnlllo.o<!ed <:t let> on 
the ''III\' ' ''lnd !IOfIit and ""'II vp ,''' .... t, W;,h(trlw ' M Iwo spI., """ h Ol'\ ,,,. d .... e 1"'0(1' p.ne, _ ... mov. lhe p; .... , P; .... , 
The _, _to,. _ d ........ . ubt>o<s <:IOn be loft in pIeee _ 

tI>e N.' il ~h"" 011 
2 II th, W"HOII II '.m",,"" b;!~evH II .. torn. it ~ jJC · 'Mot 
in "'-, c ..... ,e f'ond " _cl"h" II, ... ,h., ,K<I_IOutIH",,1or ... .,.,.,nomic., pricf . ...... ,+~ _lrIo..,1>tT CI4.,.. 1N .. 1IevI .... 
10 bo,oy • ",w ,~.c_, n.. ....... cto..~" MIouI ~ ,,,-
0041 of .... w ~ ...... ent, o.pendinv on the .. ,en, 01' ,he 

<l''''»II'' 

t The ",,"_til _ .Kt><>mlIC' 14M too", INn of ... 
intt.U"'-'l _ I which "I.., _orpor.,u sep'''I4'rIp and 1et,1I 
0tI0m",~" ImUeome .. ,,1 ...c lhe v •• ;"". w • • nit'>; It..."., To 

"""""~ lh .. P ..... ' " ... ,11 I~~, "" . ... """"" .. ,,, .em" .... !he 
h~"' tI4,.1Jl ."tl~C'or u"" "'" 110 .. 1 II,,· ~os,,,,,,,,, · ,, '''''''11 ... " ..... 
~." boo .Itt,.."..., ., 'No c,""""~'''' " ""'k H ~'u .. ' .... ",,!Ed ' 
" ..... ,'" ,'WI ..... ....,n ... ' d. d,,~ .. r,lbII! • ........ ~" .~ .ew ,Ite lwo 
,,/bile., "'o."fte,' '~"'''"fIg Wla hom ,m, "'. ,,,' .. "" 0' .he ~. 
t~~ ,M''''' til" <>ow l>Io lihotd claa ... II" ,t"""" ' Il one ....a. 
) Htf""'.' It .. I" .... se"W"I wNch ' •• ~,n n,~ '00> 01 ".. ~. 
~ "" t, ,Ills .W.~. fu'" II,. ~5S."'I01~ ow. ..... U '«'. ;>.." ... two 
e" l> ..... ·s 10 . ... &d, .. "'~ !>nll<olll ~I"" 01 ' ... lNI ... l The 
i,,,.",,, ,,,,,,ns ... """" , ••• ,,_, I'V .. ""IfI~ "«I nch 10 ,lie ",.in 
'''r>I''<l'' bt K U, 1>;",,, ,,"', PI", ""11"","", .. I MIIIJI(l nol to. 1M! 
"_,,.d ). It ... <1;1'""'''11 K...a ." n c" m.y ... n 10 " n Oul, 
J Tilt Nlu.lome,& •• nd '.d'Iofn . .... ,_ C.nn,,, be •• p .. ..., 
by " ", po .... ,. _ ..... 11" ,t a """/!t,1 "CCY" • ne .... . 0>&,,,,,,,, ,,, 
,,~, ' ., 11$1 [,1111<' R ..... Inbtt. ,h., ~ _1IW ..... e. in eor.tc:1 
_""'\I ""..,. '. ,....,.~.W". 'a".. on. m • • "'''' .n ,he UK "M! 
m."" 0 ...... ","" n" ' o<$ 
• S ,,,,ftlI>< ... ,. · ~r1(! .... ..,,_, .. , C ... ~H " .. on!ot ... Opliod ... 

C'''''I1''''. d~""I01b'" M~~ •• ,,>. "'" c.t!lI<t'O "'. " ' ,,''''' co.raaly 
n"OuQtl ln .. el~m"""o~" ,,,, , ,," " " •• " " Iut\ ,"'~a I>< .~. blllf'ldt 

~ ;J,.,,,, .... n.,,,,nl,,,,, "" .. Il •• ~, .~ b, ..... ~" e,_" .n ..... 
r·, .. " ~ ' I ."' . "" ", ~., n, ' .n_"" tn ' .... '.11", o;GH ... 

,..., .. ,.9>. "r(~"'".u .... 11 ,,~ ,," " ' .... ~!Iv "'."'<1" .'" "'0"'" .. . d ' 
"'I/' ,.~n ,,,...."'" 'M "'$" ~menl i' ..... ' "''''' lie (lu", "'neilon .. L 

11 Sc> .... m.'." .. d I.ehro .... ' .. d.~. loc"llon ...... 
a".;n.rion 

, T,.. _."""'CI .. " driYen II,,", • !JIll! '"e''' !he "onl 
........1 I'Mtb .... ,,1bIy The VU ' •• (\!~ ;", .. ".II~ bv" lor • ..-1 
""A<j""", r·<!Ce",e.' no., ...: ....... -"V~ wrlh ,_ WI5 ItI ... 
.... hnl hub, an ,he 1e1t.ne<><1 !111M " , ' M ... ltQ\e ""'_ • 
pr'!>"c:ted ...nIh 11< .... on .... mblv ., .rto<Ild , .. , ,he Nt. 01' ,,,-
m.ach", • • '" .... ' " ,..W patlJ .... II .. ... n... _ .. pi"ill" "'4\ 
dr ,v .. ctI th .. """'"'''' , .................. '" The ,QII h_ 
~!lfbo . cKinv ",. .. , rub _lOW wto<l , UIOutcl II!w..,.. be 
Ie<;uo'ed ltv" ' .... 
2 T ... ,ed>otn4I .. Ool ... ",,'I 011 'M c.omlll.1I In the c.omboo 
..-d _ ._ directly ItlIO "'" eyIIndo. l'4.ad co.., '" 'he c ... ". 
""", ...... The citbl, II .. ,..,.., bv. _ ... e<t t, ,,v". in TN ... ".. 
... . ....... '" .he _~1.' caobIo • 
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1 GHi'C~JH_ 

:l A,m "'~ 
3 AdM_mbIr 
4 Ow'~"" - 1 off 
.5 R"~~l 
, S~', ... p rMlm 
7 $ ... 1",_ 

• 

CMptltr 4 Fra,... and tooka 

3 

8 8,., rod 
!1 Br,*-"..J~ 
10 ar.,. tpIrId. 

" 1t.,uttI I/Irlttg 
12 r. rod 
13 (~bwf 
'4 PWtr w.JMt 

15 

\~ 
• 

It'll4.u , 

gb.ll(rN/' ~" ,It~" IIEwfw IHA/lfIlt.(4 
Fit. 4 .7 .. , • ..cI I" ctt, ' I' , .. ,Ie rvUi~H) 

'.5 $,.". boIr 
I. Suew 
" NI/f - :1 tJIf I' L~"" 
19 SpIIr pin 
20 ChNp 

11 S,.". 
12 T,4lMIot! 
23 Aqwlltf /lUI 

24 C~"', pin 
25 f"ittdI boll 
26 PWh b(JIt 

d ..... d, , Pol'''' tIId'I • S1lt"01 Au"*" can I» .~~' .. ~ ., the 
,1Ioy OfI'!' to gIw mltm I full",,". ~lc.1Ion of I .... pol"" 
III ElM cycle pem «III • fiJDOd d ....... de. __ to h dwome 

, Nt. ramo • .,. II .. ~_ eli " """" "'"Ii __ .... 
... 0/1 ~al. _. : 7n~. CIOm;JA .... 1Ud!. 'Gri' III' 

'hiit' for 11M oily ~}, ;1) the dNtItf' wlttI I bn.!1fI_"", ___ d'.-.. +~., inti It hQ ... '., .. ,......,., ~ into ..... 
11m 01 011111' .. _ . 

powtS ""'" ..., ... good ............... ,. 'III'iPI' J:"" the 
_hIM" UMd In .... wet lAd 11'1 ........... cN/ft Ie well 01' : j 
ChId. 1t>IC ..... _"' ' 9 , .. _ ......... ohd IW. ... onlr 
, .... II onInu," d yOUr 11 .... udI " •• '" wilt! '" all ctnJ. n..r. 
;. alto .... cI'I«Ic8 til .... u OMtlnglnlo the c 7 hi . " ' ....... _ 

FInIsh df b'I' _~ do." 1IIle • .t..,. lain; cate thel _'I' 
doa _ In'" ;'1111 Ito .... <t>urtuor., ~, eM_,., or illHlr\o;$. " 

_ , kbrica,ed. 

" ,. .... *.I900M.: Ire"' ............ 

M.cl>ille ' ... ' • ., .. 11 lit IiDhl wlU> 
~ 011 handlea... 

.. .., ...... _ to d we low SCIO"" 

F-ort.. )udr:totr ,,"'n Iron! boMI is _ ... 

c. ZT 

.....,.,.,11 OUI 01 allgrvnen, 
Fod.' .... ltd 
F ....... a...t 

S!IIri"'ll '-lid til ' ...... I'Ot ........ 
(OfIlUI'\f or ........ 

S, .. ring "*"d beating_ 1I.cIt 
forb worn Of! -"dIng .. 1fK:n 

Short 01 oil 

F~ IIIgI OUI aI ....... '*"'1 
Bwnl wfta. or twIM~ 'jdI .. 

D.I.ui¥, ' ... ""Pt'Iaion o.nitt, or 
iI .. ,*,~". to ... dl "'p ' "O 

• 

""'''''' 
ChKI< ....... ,. MIl '''''g~ 
Strip ItId '''II'' 
S~ ItId Nfl!. or 'I' •• 

Clld: wdI 'Ii'."" "' .... "'" ..... gl. " -
DIwck ItId I_a bllq. 
o.eek .,.. •• " ... '" .... w 

Di_tII. h.obricwN Mil .M 
01 ....... 111"'" '-""LV..om PI'" 

SIIIp 11M .. .-. or lied. ... damp boilS. ' .... 1 
..... .. 1 ~ otnd lOP bo/'II.. PIIMP 1ottI ...... . 
..... limes. end tight ... from bollom ""witi'd; 

C,*", doo"'fllng 8ef1on 
Chad< the 11''' ItId ~I;'" of oil'" rtw IYonI 

""" 

• 

Chapter 5 Wheels. brakes and tyres 
For modHk.tJons, Mid InfonMtlon r.I.,mg to I.ter ~s, 'H Chllptflf' 7 

Cam I .tII 

F .... ' M .. _ .u IWtIorI .-I '1110': " 1 - wifot l~gt,1 IVIM .__ __ _ ____ 2 

FtOM ....... et: .... mlNtIorIltId ,,")G"don - Coo, II. 
• • 'YIM , ...... -.-,-~-...... --,--.. "-front wn .. l: .. "MlWI end ....,..,.....,, _____ . _ _ 4 

fronl <lac breke .-mbIy. eumINtkIn end brtkw t-d , 
• 

• 

Ipldfloi liON 

" .. 

Tyr. prwu.,w_ Icdd) 
Front. up to 90 ~ (200 IW load ___ • ____ "_" .. H ... ' 

fronl, ~ .. 90 ~ (200 IbI -.1 , _____ , __ ._. __ 

R .... up to 90 ~ (200 tI) Io..t _.H ___ . __ ,,_,_'_··· --

""' diIC booete: ............ ItIon....:l boo .. pad ._=11 __ 15 
"-t' brfte Ulltjlor ; _"inedon ItId 0........ _ 18 
..... Int ..... _ cytinder: -..nation "'" ,. g L :1Iorl _ 11 
fl .... che tQU: bit 1£1111he hVdttuk ... te.... 18 
fl .... dItc bt8b: ct_kioljj1he dhc tor .... .., ___ 19 
fI_ II)IOCIII' •• I •• ,'Ib/Lt: '~I-,".u... • .--tion .r>d 
rep!_ment . _______ M _ _ M __ • , __ ""_M,_ 20 
Rear cuth driv.: .......... 1I1on end ,,_,!:ion __ ,,_._ 21 
Final ~ c ...... : .... mi ... 'ion 80d Iubriution .M _ _ .. ____ . 22 
WtwsI tMlsncintI _, ,,_, ____ , ___ , __ , __ .. ___ 23 

Tubed ","I: ,_.1 end ' eo,IlIIC,1'II«01 - ...... Iilcolosd wi' .t! 
mode'- ..... _ ..... __ """""".HHM __ ........ M __ ' __ .. ____ 24 
Vlt •• end ..... cepe - tut.d """ ,_ .. _"M .. _________ 25 
Tut.l, I tyoM: '-m~end .. plilCl~ .... "-ConwIer .. ..... _,, __ ... ___ . __ ._ 28 

PuncI~ "Qll, ..xl tyre .. n ....... 1 .. hlbsIe .. ~ - ,
T'I"'S ...... .. ct. .lptlon WId ,_'NIl - eo."..,., wt I." HM 

F ..... dilgrl J' ; .1 .Ie . ....... end "'" 

27 

" " 

CI7IOKIZ) Clll50K 

UI(: T ..... 1n 
l>ydr.uIIo: disc 
US: Singl. 
I¥*SIoLIie disc 
Single 1e..:Mroe 
.... ,*"m 

3.504-t1l 
141'ftj 
4.25Hl' 
(4PAI 
14,5OHI7 
(4PRj 
1180 ani 

28 poi 
12,0 ..,. "",' , 

"'" \2,0 "" "",') 
32 pel 
(2..25 lou em" 
(28 pel 

(2 .0 "" em" 
",nth .SOH17l 

"" 

SinQIIl.dih, 
... ,*"m 

3,1~Otn9 
(4PRI 
4.SOH17 
(4PA I 
II3M9()..18. 
C ,ncdsll 

28 I*i 
12,0 I<Q c:m " 
28 .. 
12.0 ..,. em') 

" ... 
(:/:,O "" CI'II') 

40pai 40pei 
12,80 kO CIti" (2,80 I<Q .:m' ) 

CI71Of' 

,-" 
",... .... lIc diK 

3,25H\ 9 
14PR' 
4.~18 
( ... R) 

" ... (2 ,0 ~ em', 
28 pai 
2,0 ke em', 
" .. (2 ,25 k" em', 

""" 12,80 kw o:m'l 

ClIOOf' 

5" .... 

3 ,25'11' 
(.PflI 

"""',' ,00"fI' 

" .. 2,25 1<; an' l 
32pei 
2,25 k; ern'l 
3& pei • 
12,&1) ttl mI'l 

" ... 12,80 kg em" 

---------
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"' Chapter 5 Whee'., twa .... and tv, .. 

. WI-' .. "'" .... , 1 .. .,' __ . _____ .•.• __ _ 
II ... .ot. .. -.wI ='L~ _.H.m_ .... ____ " ____ _ 
11_ ...... 10IqUII .,m ..... ___ . __ .. __ . __ .. _. __ . ______ _ ..... -_ ... __ .. __ .. _----_._-
c.I;p.- brKt., _________ .. _____________ ........ H ••• 

1 0_ ' ''''' "',., \ 
TIM dohc Holldll 750 8Rd SlOO priP', ." .... \ ••• 

..... 11 ..... OO....,."..~. Kc:onIinttathilN ~118Rd .... 
of ,....".- ..... \M\ .. 18 _ .ill_ 01 ..... __ ,,, .. Il00* ... t .. 
lOO'M type or of ..... 01' two ~n_ of '11M I~ Con '. 
doI,'U'- FIfIn' .... " -..ill 01 ~ .. lingle or twin hydI8UIic 
cIiIr:. .... 'ht .... tqlclrlg Is .., ...... dille or *""" 
2 '..-wt.II: ....... lnedon..,..'WlO • .: ' 1 : - ... ,,:)5' .... 
1 """* tho: m,ch • • 0f'I lIS can". Mn .. the5 the "onl 
.... 5 1 I II t;iNof 01 thot ... : und. $pin ....... t I' IIy "-'d .,.ocr ct 5 e" 
:til rim lor ~!. 'iCJtIoo; It!M .... 5 .;w Imk II 2.0 nwn 
fO.OI W. Sm.' ",.. .. Idw ""' ... _.UI Illy :'0., ..... .... 
apllili' In the .ffKtW -. Ant ... In 1fIa ... ' . "'" ... boa .. t' 15 Ii ~ Iha "II. lima. I,. d'.- ""' .. ca." ..... '*1 I I' 
U> ~ ........ '1., Nbu?H ........ _Itm. TN INC"" •• : Id 
noc ... Nfl ....... doolOh! 3d wtilll iLl: c ....... "- .. ......, 
"'_ ..... " ... handI ..... 
2 C' Jet" for kIc I I or tNlh" ,,010 ... T $' I ......... ' .... .. 
JOOd.MI to .... LL' C'iI 11: .... '00::11"" ... " .... 
pM J ICI .. ..",._ too.II'Id tftI11f1c ....... liyIilmd by .. , •• 
thI j \ ... In .... .,.tJ.dc:cl: ..... dLio ... tU:L Nw .... d 5)11 b "'" 
ClUI by "", w:lolQ 1he ......... again. If ... ,. tI" ...... to .. 
111151 5 1 1Iy ...... ~ .. "" amounl, 11 II Idoohlbl5 to lema ...... 

5 

.,.m 
L8 _ 2.5 
5.5 - 8.5 
' .0- 10.0 
8,0 - 10.0 
1.8 - Hi 
2,7 - 13 
3.0 _ 4.0 

.... 
13 - 18 
40 - 41 
5& - 12 
58 - 72 
13 - '8 
20 - 24 
21 - 2t 

• 

"""...., fIAM .. ~ In SectIon 21 of It!'- 0\epI • • nw. will 
...... IN PrOI ..... ;C IQ .... of U. ..... to ... 0'" 5 od off, mu. 
pJft'tfIUno ..... m from cNililiU ..... inntt ..... MIl n'.' ... 
po ncl ...... 

S F...." ""'111: _ ..... don .ncI -,..,.:1, , - eo"."CO' --
I The eom..., ... EOI, d i"'" III trwt .".... _ buM, uP ""',. 

poHMd IPOI<" m..11id to It. l>ub el\d rfm. A5 au<;~ . ''''' 

""'"I' ""'* bIIIO'I · ~lc.cl. II"gIe uniI . .. llotidt db ..... otIer 
eny 10m! 01 "building I,dlily. " I'IUmbet gf .,.w,ttI ....... ,;,'11 
....... ott.. ,,. I .Ix. 1ioI1" _ t.. noIed ltIn Ho.Ida do tIOI 

appro' ... gI 11>11 courM gI ac:11Dn. 
2 Spir:'" ",*111 ~ duet ..... 11m MIQn_ by pIKJnQ • 
poirII.. doN iIO .... rim """. H !he 1IJMaI ,.:I'" DO' "';'1 
...........". -'ttllln II !PM'" Ihtn 2.00 """ (0.08 .. I ttw 
m..u/aLh""'" I __ ocr ....... ¥Otilll II '''.\1 I. Tw. 
puller .... "'''', • cu. EEl gf .... facO" .... In po .......... 
.. , I I 0'IIIIIIUt ....... filii .,...,t Iha MoINE .. po £"'11.1 de I U;, .~. 
At ...nertI.:I vpon .. ,.". hJ'io rII. dl"f'lD . ~"t k i'IOI 
IYlEh; the ... I II ""'-" ba ,... .... d. 
3 o..ca ...... rim for I~: • Id d.T.", In .... ""'" of din .. III 
01 :'. n:. ""iii P of _ • _.IN 0'1Ic:k ........ the "", .. 1 
unIIc b bd .. _ '" I I Ii II 'aul'ld 1hIi: ...... ' II ail •• ",.Ir II 
111117 '''' ,,$110 _ .... ' r .... 'nIII _d : j (II .... 5' II hi"'''~ 
toPK' r '1tId ..... ~:fM 3M: of ........ "I"pllrtoPK ..... 
Ihould ba 'a'allt. '.e,ul' .. , '" 5. "". _ tit. dl , • ....., 

""" r~ 

$pUfi 
N~ 

• -10 Spq .. 

" -12 $p .. ~ .... , ... (1NI6GM ,.1';"" 
13 D_ lUI 
14 Sprcdctn#f"'~"""" 
15 Me,' spitodltt 
16 Su.w 
17 6011 - 5 aN 

• 

, Nw 
2 "SpKW 
3 DU#l aNI 
4 Nut - 5 tJIf 
II 01.& _ 2 .", 

• 

Chapter 6 Wh .. ,,,. bra •• s and t\lres 

11 

" 

f19· 11.2 from "h .. , - l'ofIri" chc bo"" Com.tar type 

6 T.,...,..,. 1/ 6M'rr« WPighI _ AR 
7 6~.,1n, r.t.m., 12 s,..,c., 
8 8~";", - 2 .", 13 S_,*,,-,..,. , • .,IHIII .. IIJin ... 
9 T_ 14 0..11 14M 

• 10 WIN,' 

15 S~~" .. I" ~~.t>o.r 
/6 S<,-
" Boll _ 5 aN 
18 WIoiM V;,JIo 

117 
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'.2. ;;;_ ... ~ _ ... ;,;;;;._ .•• • ~ ;;,.. ~ .... dll' 01 ~ 

• 

4.S ........... ;:~::;;'"';; 

• 

•. ,;;; CO .. ".:-::::",;:::::::::: ~"I><>. "ng.~ dogs 

I 

Chap'. 5 Wh .. I., brak .. end tyr .. ". 
a "OM dIM: brRa ....... hI., : ............... "'O btl*11M4 ._.t 
1 Clled the 11'0/\1 bra"- mtl'" qllNle<. ~~ III'\d ~~~ 
unotll Iv< IigM 01 lu'~ P.~ I»" i<:"'&r anention 10 tt.. 
condition 01 I~ hoSe'. which Ihould be ,,,,,,w.-! without 
~"on il 'i'MH~ ""Ioi!Jn" 01 eo- .aitl(j. lIpIin tnll or ,,!he ••• tI""" 
ct.'"'~ CI>P ,h_ """" • ....., fluid ~ bv 'el ...... ng to the UII(>e' 
..-d _e' I ..... lones ~t. "" 'II, u'eI'Q 01 ,'" tr ...... _, 
_,....oir bodV 
2 A •• no'" If'e ,QHnroio aile< "mo, ;' ,. the ~ on ,,. tit .... 
lluid .~ and lining w' tIM diz;:''' -V'" pq.t • . The ronclilion 
of lhe '10>111 ;. _ 01 IN ""inl~. IMls whkIIihoIIId _.it 
be n.gl.,;' .... It ,,, .. fluid '- bllo'o<' ,,,. 10 .. " tIIva' rn ... ~. lit .. 
''''>11 01 ,,,., ton":' -",;fIC";"" m uSI be acXkrd , H .... ' uM 
&"9'rni' (HI or anv fluid oil .. , 'han \h" rKOmminded. 011141' 
l1u o01. *'live UM. ,1513Ctory cIIlta(:I"'isl\c1; ~ ", ,11 rlp;dly ..... 

"""'" 111" .. els 
3 n •• IWO MIS of 11< ..... I)Mb ~ be iH Z;e:l&d fOf - . 
hd' "-I •• M! groove. while/> ""'" ... wU' limit oIlhe lricrion 
rn . .. ",' WIwn ,I". ~""' .. , •• ::N!<t IIuIh I>adl- '" ,he,,' -
De ."ne-.:l. _" if ......, _ ha5 .e~ t IM! __ rna .... A 

_r III ~ :; I ";g,,. . wiltl • . 'h I.d b9' • plllK c.IIP. II; 
t'- top crI MdI ...,1'pe, <H'IIt .., tNt ............ I0Il 01 pM 
,...,. ... ... "*' 0111 .... .,. 
• If !hi tw .... IICliorI 111_,,, " IIPO"IIY. or ;f ...,. pari of thot 
hydtauIk: .,slotm" di"",",,"1ed (1UCh II ................ "" ...... 
.~ II if. ... c ... ..-y 10 ~I •• d ..... SV-'''''' IfI OtdIr 10 .. ",on 
... traoeS oi lit . Follow th. pr«eduol In Seellotl 8 of !hi, 
Ch ..... 
I) The twilOk. _I Qti be ,."'11 .... ohar , .... irollllctioll c;oo.·er 
............ ~. ,l1li; being ..uoi ...... by • ling" __ • 
R.II 5F T "" wio. cr", ·ut ' h maiM _ 1_ pad hoIdi"ll pi--. 
w;th$ ....... , .... 1In. ,.0 .... die p .... ~ pI(Il8O'Id .... m ~ 
be pJ'11_wdI. e R,fit _ MW pO and 'lillie. !hi Ul';oel by ,_rti"ll ttw 
disn>at1r11r>g po"'*"-. 1"'- calle- IRIOn .nould to. pusn.d 
Inw.os oliahdo,o.., 'hit , ...... iaturrou-n t CI .... IICI ... ''' •• '' the 
DQIur pIIb to.tIow lIMo CIIlipet 1'0 fi t " ..... the dl.c;. Do not omit 
IIW .. tI..:nauer ~ vohich enould be fln t<:! "" , .... 'Il' ltel '" 
doe pist"" -'1. pad Wilh IhtI .. lOW _"inIl lOO'W.,d. II .. 
,!iCOfI'> .... nded thaI t .... 0111 .. pti,iptllr"" 011"" 011 ' .. lp;.h)nl p.-I 
II; IigttIlV ~'Id ..... ,th dlK btIok, .u'f/IOIr gt8 ... Clille,o". 
11"'"'' U .. ,"" gt,,_ ilPlringI, afId ,_. 11>11 p .... .... 
,.... _," ittto oontKl wi'" I"" ...... ticwl ~IC' 01 1M pad . 

5 .5c 

---
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I WI'!..- ........ dlie Inkft are lill«l. " It lOll .... '. Nt uch 
c ,,, Is ''' .. 0.;01 .oct _ .... I i 1 ,NiMly. 10 lI'iY_ en. 
_IoJ.IM8I 1r..-..poth1on 01 1dtInt1c81 ~ Seleet • 
....., ... _tKJ. InUl wtlk::I'I may t.. chi".d the hydraulic: 
IIuid. llemo ....... o.nio boll; NI ...... tto. II,.. Sc '-M"" 
caliper MId IIIIow ,hot fhlicllO o..In. rib •• ,' ~ NX tci 8I1Dw 
"""" ... J;c......., 10 "'" oroco p,1:,I_;'; hls • ...,.,......m.. p~ 
• ,~ 01'. Hydr..,&c IIuId ""'" ..., dto",.,. ,dtar ..-d pi Ik 
c:orn.-,IL 
2 A.mo',. \he c,'lpe, frotn d'Ie hwt< ~...., d'tQ •• = ...... br.q 
!Mdt •• due. ibood In '!hi ... Me Ii Sactlon Vhlldocu, II'1II _ 
.Ii~.r ~. and rubbtt I)oolli from ttM ''f'POI1 biz :ht. 
3 o;",'lce the drdij! .. hid. hold, IhII phD'! boot In DOIiIIon 
and ."." prIM OUI IhI "'loLl ..... boot. 'e ' " • _ .. 7 •• do l .... 
I~ catl 1'101 to IICnnch ttM """_ of me e,oIio t I w.. no. 
pilI""...., tMo dI~''C.cf moe:!""'" ~ 'H",iOlQ" elf "110 "'" 
hydf .... ic""'" f..cI OI'ifIce. Be .. : ,.ed 10 c.!dI tht. t 70'1" It 
h,lll'tn, O1l1C)llCi tn. .tllI>la,!dIan""; from ..... CfI!.'\CIeo bote 
",>Alo. 

.. o. .... rtw 011-... CDmpOi .. 1U 1:huooo.l~w In tr\dIlarelt.,lIoflOl 
()( In hydraulic bfa, ftuld.. CAUTION: N ........ IMtrol /of 
o..nIog h,odt'" bri" .,. at"""";" ..... fUbIMtf CC 1190" 
nenll....;H t.. ... ~ o;.cOll'd ............ ' I. __ PC wnts u. 
tNItl .. of 01><1'". TM f~1 cost it.~ _I' aNI 
""" nol w .. ,torI, ......... of ~ts "', .. 10 Nfflv. Che<:k 
..... ",,1(101 end ca'",., etM. t boft for ..... ~ ... ....oog or 
P;ltlnu. If '!>Y of ,"" .. ~fK1. _ rd,,,, ill It WlIthly thtrI • 
good II..., ... 1 Un be m~ ..wi b d'Ik ... 100II 1M 
CO<TI9O''''''' should be ..... "ul InIpOK:I tI'M tfdlC 'Pi,dll lor 
..... ' .nd chKk In.it fit in tI'M IUPPO'I b ... d .... Sieck tIe ...... n I'" ~ end bot .. m.y c .. p br.u joodd .... If _, Is ...... . 
5 To ."pmblcl .... CAlIpe •• , ...... the , .. ,_ .. po.."... • . 
Whton _mblin.g ~ .11 ... ..., 10 ..... following 1IOI1IfS. Apply 
GIl ..... ~.M CIoIgh .... 1 .. ,.', ~I) 10 ..... o;aI~t ..... h • . "W'I 
• llP"loou, _I of bralt, fluid 10 !hi inMr _r_ 01 It. 
cr11ro.o.t and 10 Ihi paolpil." of thII phl .... , ...... " .... ~. Do 
..... ... PI ....... thII p/I:toII wiUI It indl"ad or 'wiu.d. Whan 
1n$I.llinfI otoa pi.l .... pulfo It *'1""\; !nco"'" cyIindpf wI '11 tPlnci 
car. nol 10 d. mltQl the pit..., Mal. Apply tw .... pad ""lAM 
I<tOUftd lhe I*!pMry 011101 rna ...... ~. 811ad tna brIIkI -'t .. 
ttfillWoo!l "" ,.,.rvoI. with ....... hy<dr .......... IMd. ItiIII do«:l 
for I ... k~ _~ IIPP¥"II tn. br .... __ tJgI:o,ly. Raptal !he 
....... Qii~"1or In. .,gu,ld brN ~" At1 ... INt NIl. 

ch.d ,"" I'fdI 8nd .,.... dIK. 
6 Nola II'oIt In'( ~ on tha ~ 1VIi,.m ""' •• be 
unckr\aMn __ ........ 1 .n 00tIdhl0n5. P .. lklll of din wilt 
KOl ....... ~ par" 8fId _ ..",.. ......... 

....... 
., ,,_ di_ brH ...... lIt c:yIlnd8f : ...... i ... OIion .nd 

I_OLEt' I 

, Ttoa .... _ C,lLode' 8fid ....,. ...... 'VOIr tP;. I"" Io<no 01 
• COl"" ,~ un/! ..-Iad on thII righI:.Mnd .. 01 ..... 
~ II) .hlch tile front br,"- 11 __ Is '''Khad. n... 
-"m qfiftdar II aau.lad by Iha Iront 0..... __ • and ,pp~u 
hyOrwllc po a 1hoi" ah ..... im ... 10 all'''" tn. Iron1 
br .... wtMoil me .... dI.IIto __ Is ~llId.. Ttl, 11'1 ..... 
C'jlioodwo po i . .. "'" hy<drwllc fluid In Ihe brak, tIit::M ",t':h • 
btl if! incompi . ... ~ ... IhI pillOfO 10 I1'1III;' In lhw c '1;_ 
unit and Ifr"" Chllrir:tlon padllG ChI ." .... Ihe. II thI ..... ", 
...... f I ......... ....,...... po_.... will tie ~ 8fId lhe 
.".king .. tkw, _d. owl 1nIi'dt ..... rtecT""" 
2 8s""".!hI _It (:VIiI>6er ICao1 bI ,emo,lIl. IhI ... ", 
_beell_,.t ",-.,7 7,~ .... t.. __ cat~urMl 
and ,nac:tla II tic 1Ube Irom .... 17ud Kn.,. C)n tollot .... 
c.1Ipk unh to.... : lUi·' .... 0lIl" .... blot«! .... .,. _ 
C 1-..11 a.om and drain !hi zovst.m by ~a11nO I"" Do ••• fIoI .. 
..... 11 ttow 11'1"'" CltI' ... OI"noooir" 'mply. Clll ...... 'lid 
Kt •• and 'Imo'., till 1I/tM, 
3 " .. "u" ..... Iron1I1tIib PDP tamp ~ from thl_" 
crlh,. I .......... fined!. lit ......... the union boll end dll~"CI 
.... ouoO' .~Iun bel"'Bln tile br.k. hosI end ltow ........ f ~i~CIb', 
u ....... the two _ .. eyIinde< I.r.tanin!! boll. end r,,,'>O,'. 
ttow .... 1 .. c," -w boo, "-' tha ~., ... ~ E"'III~ _ 
.... P"" ftuld In>m I~' r_rvoIo. 
4 """'w's ..... btIota .... frotn IhllIOdy. ''''OCi'' rtow boOI 
1101"'" IIIkIng t;IrI iOUl 10 ... n '8 IhI buoIJ and !hen ... "u, • 
I'" ~. Rln\O'o'I !h. o:IodIt> thaI W" hidden by ttow 1I00I:. dol 
lIi .... m. IWIm-Y cup . ... ~'" and c/MICI< ..aIw. PI ... till PIfU In 
• doeen cun!M.r and wath thtom In """' bnoIut !IuiIl. E .. mlne 
.... cytI ....... bora and piston Ior~. A .... _IlKOfotd. Q\.Ict 
Il10 .... tnt, .... r.;. piooot _If. crldt.l 01' IrWClu'''' Ihe hoM 
"""'" I,... •• 8fId brIot. p;p. .... lIis 100 OD. Of Ol ..... ,,;gn. 
01 Mltrlor,tIun. • 
I Wharo , '''"" r .. 00 .... "'"1_ C1IiIider follow ttoe , .. _001 
poo;o;..:'o". In '''' .......... ""","w !he variu\lle tI., !ubi ic:aal"ll 
1tIem with PI n.,. tN ... or hy<dr.\OIIc II ... ., befoo. lhey ... 
I'Ifitlld. Mtka _ IN! ttoe primarr WIlli lim ~ ttoa _'eet.,..., 
IOUO'Od. Jokouttt "'" ..... r. cyIindIr "" IhI ..... -1sbe<. 10 tNt ..... 
ftuId rP"MJOo It toootlootal*'-< 'M onotor",,1w it C)n th. cenl" 
.. and wilt! Ihe IIr r .00 In .... WeIgh, ..... ad 1<KlIon. fit with 
"'"" fluid end t I I .... .,.aMm. Be ___ 10 ctwd lh1 ..... 
~_.~W.· by _'"'''II1he r--..oio Ujl. II .... 1IYw1 i. belOw \hi 
""" ",... . . .. Ihe I r .01,. rafIII 10 .......... with ..... 
..... "rit p d 1:<,'" IIwId. 
6 n. o""'''"u ... " peru 0I1he ..... 1 .. cytlndlr _mbIr 
thI r ',_ I • ",r es "'"' _ Of dwl .. Ir;w;I. In .... netlun 

• 

• 

• long pe.1od 04 ..... Ir it ho" ..... QII'IW'-"Y diftIctJh IG Iooen. 
....... IonQ Nch _'<t)Oi'IIf\r wit! work with .... _ ~ncy. 

FtOtn • saf,1y POInt at .. .,. it iT tlell 10 c/uOnga til Ilia 
uOWt>dlbla pan .... ,," two ""t, on • mad'; .. , !hI1 IoN 
cuou.1d • normal ,nitt.g l , 

• IIllIdia .. thII h, .... w.: .,,""' •• yat: .... 

1 llihe hydr .... """ ,m "'. IU be ,hlned ,rod ... lillad. II the 
"unl br.k. "-- 11_' t, : l_. a..:. I ' " or II IhI ..... , _ "'H wI,lo. I0Il or IPUf'IIY ".,;,.,g. thI bo.~ ........ ' to. bIad 
to ..... 1 .... Imm Ilia ..,...",. Thor "' .... .., .. lot blu&:OO the hydr.""" boo .... ia ~ carriad _ by two_ 
2 f l, .. chtId: "" Ro.Md ..... , in thI <-.vult Inc! 'Otl up wlrh 

" "" fluid. 
] Korep Thw fI .. rvo;, . 1 Ittll' """ .... n at fluid ........ "" 
t, .. " I"II P«>C ...... . 
.. Screw I'" ell) OftIU 11\& .... nrcir 10 ........... ,. _I oIftuicl 

I C~ ~/ijI 
2 Ctlipar I>t.d,t 
3 B rNT - 2 all ", .I.t. 
• Pilt".., 
6 O-ring 
Ii 8,.*.,...d _ 2 aH 
, S_ 
8 Anli-IOU..llptmg 
9 8~nW'" 
10 f11Hd ~ .. cap 
II 8rNT _ 2 011 "'dL 
12 W.a/IoI< - 2 oN 
1311rNT _ 201f '~Jl 
FICJ, IA 

I. Ct-R".., woif 
I~ P;.",.., ... 
I Ii Sllltn 

15 

'7 SIider,O<I - 2 off 
11 80« - 2011 
l!l Cumplfl. t.tJp" .'H~ 
20 W.rM<' _ 2 air 
2/ SaIl.., 

LTD. 1110F IinClIOOf 

• 

121 

or !he IIIloy of d\Wr 11110 thII IVIir..... PIac:. ; e7etNI gl ... Itt< 
tMllOW _ c"ipar thad TO'IW..-.d il l";' a dooar .... le: p;p. 
from I'" uliptr blud ICI"IW 10 IhI conlat ..... Plica _ cll.1I 
Ioyd.luljc IlJ,lid in thw 1M ... Ihiol Ihe ~ ;. ,lw,Y" ImmatMd 
below ..... attf_ of .... 1ktId. 
5 Unsc..,w rhe blwad ICfIW _ half turn ..-.d ""'"U" IhCi 
b,p" Ie ..... II I" .. It will IIU but do no! .. leMA !, omll' , ... 
b' IIM. valw " clou" aglln. Rpr III .". epl<atlun.,..,. II ..... 
unli' roo mot_.i< b\.obt," _ from Ilia pI"tic lube. 
S KIItI tuwWog l1li doe " iii""'" wltto raw 1I!Iid. When ell 1M 
-. di aRM". c:Iou ..... bill I ..... dint c ..... Chad< otoa 
lIuid 1,.11 in 11>10 .... "'aiJ . what .... bli Jio1o Opefillot! hal been 
compieled. AIflHI the Wi< tie I ~' 'G prJ J r 1 OI, wltto _ IICond 
ulo~' uroic Iwto.e .. ..,....~poill.l. 
., AIIMI.~ thto di~~ag.m Ind IlgoI'otan ..... ,u.rvoir CIte) 

,..;u •• ,.,. 00 not ..... m. boo." tt..Id drlined fnIm , ... ",,-1_. 
ainI:w h will comlin .............. ...... ? 
8 N . ... u .. Iffy ftuld utt- t7oao'I thel ".com .... n~pd. 011_1 
not bllIHOCI ..ndI<'IIy dtcu ...... ~_ 

18 clr~ c.m., 
19 C./titw 
20 C_ 
11 R~ .~ .... IN." _ • 011 
12 SINIt - • off 

I 

, 
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... 

1 Self''''' _ 4- oh ". ~1 
2 FiMM c. 
3 Or."N1Ifm pIM. 
4- O/fIIW.,,,. 
5 Rn .... 
~ 0."", ~'f ,.I,r 
7 41,,( ... c"",",_ IHHIt 
~ ~,.~ .. ..... 
!l ~iwJt boot 

CMpbl 15 wtt.et •• bnik ... net ty, .. 

10 WUflol¥ 

" IVUf 
12 Sa_ 'AH,&' 
'3 H ... ~w fbtlnf c~ 
14 "fOfOI INH, UOp .wnw ... " 
15 Solt - 2 "" ... u 
'6 Pi8ttnl •• NmbI>! 

; 
' ,3 , . .. ,.~,=. 

10 ,_ 1oOIt .. , hid ••• : •• Im"'tion and 'Utll,,,,.,, 

, ; , , , 

~Id _ flo! 'c ... IP"' !hoi 11oo~ ecooI, No 01710-
0010200 . ..... ~."". Oa no'''1 .W' lei ullng • !MIdI_ .... I, 
die .. f ...... ; U. will only .. sun Ift~. no. .. ,** will be 
ttM..-:I '" ...... ,ioo'i eond wIII...-qun fIrnI. _ pr •• " ... to ....... 
It. No .. "10 m., .. w be .. l0"", MIl .... IhouId be lin..:! 

, ...... '.vtrr !he old hem .... ''''10'':1. 10 d', c. _,,,,,,, lor 

• 

we ... be/Ot1i dismanlilng tOM""' ...... 
3 The Ieh-t.nd beerInG ill" ~uold be ~ _ ... Irvm lhe 
tig/'I'-1'IM>d side of lhe ..m .... U ... long drttI "O,Ir_ die '""" 
1_ ~ m. inne, rec.. II m.., be '_' 1 I..., to knodt u.. coil., 
10 _ .... 10 INoI ~ .. '*' be /i'IGde tg, ' W the _ 
Wort .ouod in I tlrcle 10 ketO tIM; biJ.tInv ""*' In die 
hovloing. The 01 SoHI rod ICIII :lc><nlrtlor driw dog ,.W _ be 
pu"'ld 011' II Ilwi be"ill\J fl or.p!lc.d. After ,.muveI of .... 
be.,.;ng. , .......... !he dis,_ col .. and ....... drift 0111 the rig!l1_ 
1\.11Il0l t.>eatinrg and oil Mel In • Ioimq, _. from Ii' If de tIM; 
hue. , 
4 II • .....,... elF the o6d \Jfe.M/rom the IIub II'Id be .. 10 C wuh 
the be .. i~ '" pelto! • • rod dry mem IIw.lorwghIy. Cto.ek ,,. 
be ... i""" lor ~ by OJ ' 1o'Ii,. them "", ' 1 , hoId~", 'Ihe 
inner "ad< wi,h onto hand end rot"!nfI m. ou'", Irldt with ,,. 
......... If th_ iii ,"- lliigh'"' ligon 01 <OUGhr' PI _ 1'-"'. 
!i !Ufo<. drMI\oIJ thoe !)II.ring. '*'" ,"10 fII ....... PIPd 1'hoo hub 
with ......... ""_ eond ellO .... _ die ",arillgo. U ... """" .... 
drlfl to cI<fooo. 'he "'eringl DKIo Ir40 poaition. Do AOI om" to "'" 
tll& oil ... 1, eond d is"...,. o;oIIeI . 

6 f il m. ... 1 .... ' 1111(1 poeitloll . ..... 1"1 obul,. , ~ a new 
.. plecama.11 if there _a 1oigI .. of _ .... or dotmllgli 10 the 
11v .. ".. flghten the .. I .... ' 1InnI!t. Iheo __ II Ito ~ 
pgrJrkm b., .1fIo1ng .1 lhe jun<:'kIII 01 the tel ....... tnd t ... wt III 

""" 

" 

• 

'23 

""_".I't: ....... , _' ............. I .. " •• UI .. 

1 PI..,. the mac .... on tht 0. ..... _od .0 1hM the _ 
.lrarof Is Tellld dHf cA Ifts ground. Ch.et.1ar rim ~t. 
~mege 10 the rim....:l kJojUl 0< brob!I ...... by 'I' . wi .... the 
... . rcsduft ,.1&\10"9 to l1'li hOIll wheel. Hlh,· ibM In Stelkir1 2 
0< 3 of rhk o.apotsol. "" Ir dI'"t on 'Ihe r •• , MIG fi ntd. 
2 OeIKh I'" Iorqut; "'" /rom the btPllte bedt plate "'" 
... t¥IO.ing die nul -..-..:1 by IlS)Ill" Unlcrew u.. btIoIte rod 
rtdjo.osl" ..... , lui,., end dep-... the InQ PG4eI IICI ~ ItIe rod 
"aw .. the In" ';Oll Iro '"' btKoo OjlooWatlolg enn. Refit tIM; 1lUI1O 
secv .. 'Ihe rod IjHIng Wnom trrsoIt, mod •• onI". 
3 1'1"'10'1 !he """ pIrJ from 1IIe.oo 01' ,''' whHf -ro!ndIe end 
roflCloen ........... , .......... NIL 1'1-'''11 Ph. ch,,, .djueF .. 
IocIr.nu'-. I..... slldten off thoI Idj ....... to ,1Iow m.on 10 be 
ponhed dIm" thorouljh 90". D\1oi>I..,. thoI_H fi",~ from It>e 

"'" -" Pu., I"'" .. hul '-Itds to ,1Iow thIr IIntI drloooe r;toeIrt to boo 
d i .. ~ Itotn IIw ... ~._ ","u.". n..... t "'" _ 
.,. pulled rllrwlOfds 10 claar ,he swInIJi"ll ....... end th.en 
.... _4>d " .. of thor _ OJ! .... 1NChlne. On "If 1111(: bo.k.s 
modioli" is ~h 1It11ng • ...ooc:I11I -.... IN"""II .... tor .... '*" 10 PI_n, their upvlsIor! 8M .. .... ...... C4(1" boo 
gpe .. l4>d ~u., "" At II I ... moUl:1 
5 Rsfil Pha ~,SOI 0,. , .... SOInG tIM; diam¥ldtng P'~'" 
e ........ lhat IIw IOrqoUOI ...... Is '1 ; ... Mel "", _ ...wrtnv SDIIt 
pilla ... IltI .... UI<ewt .. do;> not omit !he what! £Pi_ IIUI 
Me""",, pin. AdjuaI "" _ 110-.... dMc:rtio4>d In s.aIon \ . of 
Ihls a.,pt ... 

'Iv- u ,,- ~t=_ -no: mm 
7 ~Hrl;., -2 (lit 

6 .r. ""It/tif _ 
9 Ikell. NIH - 2 l1If 
10 s,,,,,-2,,,, 
" Solf 
'2 FuknMt,.,. 
':J Split pill - 2 01/ 
'4 S'M' P'" 
16 WHor /ndkGltltt 

" Spill pin 
" Nfl' I' w • ., 
19 w.~_ 
20 B ..... ",..,.titt, """." " ..., 
22 $pIC., 
23 Pittt" /HIlI 
14 CftWo tJdiint., - 2 oN 
25 C.,l.ueted ""' 
26 Split pitt 
27 Lodmn - 2 0" 
28 A4i<>,,'" boll - 2 "" 
29 Stud - 4 oil 
30 Sprock., mo<JI!l/ng pItJ,. 
31 SI#Ie-,r 
32 S_1ng ,.tef,.. rill, 
33 S/»C., 
34 Oa"'ll'ing fIIocl< - 4 oIf 
350·., 
36 W-¥inth 
31 Nfll - 4 oIf 
3' R_ wIN., 4 ' I .tet 

39 Coli" 

1Z-h-u a 
40 8.""', ,.t""" rIn, 
4 I Oil ntll 
42 8, ... ,"9 

-- - . 

• 
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Fi; . 5.1 It •• , ......... - C ............ "pe 
~ T«~I.I ' tV"" U, .... TIlt. 

• • 

I B~I/tf'I(f! .. ~Ig~1 • AR , ,~ , .... " 
>4 0 ... -" "PH" 
~ lJHr/ng - 1 "" 
ti CJ ''''(1 '" • .1 ~ 
I Oil ... 1 tt . ~" ~ " 
B O.' ,¥""g tJI<>d< 5 IJIt 
9 s ... ~.,.. 
' 0 iI.· .... "'<l 
/1 O"~ •• 01 ,~ . S-,' 
r 1 Sl~" 5 "If 11 . ~~ 
13 a"" luI 
/ 4 D •• r 
15 A40".'''''9 t>dI :; off 
/6 1;", - 5 gil 

" $-., 
/8 {oct ..... , - 2 oft 
'9 R'gN ./wrJfI ~" ... _st., 
20 , .. ~Jt"tI_ 
2/ Spill,.... 4 .IC 
22 Spmclltt' _ ''''9 11<10-
23 $'1141 - $ 011 11 .$. 
24 a_ I" , _".,.., 
15 FIfNII' drtW#l S{l'Ud., 
" Nu' - 5 qff 
11 S","U, 
III WM f'I sV<o.o. 
29 hi' " .... d c/o,.." 'd"" ,,. 

• 

--

Chapter Ii Wh.al •. br.kes and lyras '" 

, , 3 ~~~ .......... , "" ...... di--'..:oo 8djw ... , and _0 :1 
filion, 

I 0i1Ql_ ItIot ... 00.11 _ ...... IM......, bot ~ II ".. of 
\he e ..... .".... rubbe<. in ,he hub. Nil'll tIIa. belCh .... '~Tcw;to" 
am.. ..... b .nd ,lie ........ , "lib futuf1l • dwu"lt<l ~ttlntr. 
aimh< to thef fill..:! to m. fronl hub 1_ SKtIoll 101. 1. ,.,.,,,, 
tNll ___ PI'IiI .....,.. ... an.,._nI will be I.qul 71 ur' " 
ItIot _ • ..:;t ~ .... 1'bl • • TM Hor ~. C*I _. ' ,1rDt!he 
lilli' .,. 07110-0010400 1"111"1' _Inell tollyl 
On '~IOIOO ,,.,,iowr wlWndll,M 07110-0010300 f_ 
I,ln.< "", .. IChI. Tht KC~ pholOfllllflh- "- 1M 
m.1hodI UMd lot ....... 1_101 .. ldOOUl 1M ~"",l.,. ,-
2 U. a. 1M IwO Nt ...... to I'~" IIw ba "S ' to be 
dol,iIO'l 00II III ...... ~ ........... , 10 .... ' dnc:ribed ... 5. II ...... 10. 
h~1on tonod ,..L£I",bI\I dtll;!s .re .110 II ..... 10 N' 
g,i,,1l tor the Iron, ....... _"pon."'''' 

, On .11' ilium brab IT>OIJN. «c ... ~ 1M .. ,. bo.,q 
gompurlef\lS '-~ "1 .. ',mo""" tM ,.ar .. hul .. Itt
ocribed in s.eIIooo 11. Wid! IN ,."". _/.d. IIw tnb 
b, e~pI •• _ro'IbI¥ can be lift.., dour 01, ... drum. 
2 Not, ''''I the br"'ft ope'.lmg '-- ill matt<ed wi ... pundt 
ml,k, " a IjIUide III '''SMmt>l,.. Chick"'" posiIiIIn 01 ~ 
IIrior to .. _.1. If !hIIo orll .... ..ee ........ ' 1'+11,. tNl k iI 
a&iI bitt ~ dI ....... n.. dean ....:I iubf1u1l rill' br .... _ ueh 
l i_ !hot bnke II; _h,u!ad 
3 h,mirll Ih. br .... lining, tor oil. dir1 or 9' .... S ..... dirt 
tin boo •• "......0 .. 1\11, " i ff biuah bu1 oil 5OlI.&d 11nl"IP ~Id 
ba .. n ... ed. Hlgtl lpon ca" 1M car.1ullV .. ltd do'olllft wI,1I 
eme.y d ""' , 
.. hami .. 1"- condition 01'111 bril<. ,;,""a- end if....,. ""'" 
'100m 10 ~ INn 2 ,0 mm 10 .08 InI In !hIc;Io._m.v Ihg ' M boo 
........ Itd, rile br .... 11""9 ... bondItd 10 rill' br .... -'-..-d 
m..,. "pa.a,a ~ninll' _ r.ot .... y.DII. 
5 10 .emo.', !hot &hoi. di .... ..::. ,lie IPIII pin from Hod> 
lulc:tum POI' and lift IIIf 1M """ pl.,., Ae_ ,lie pinch belli 
""'" the ~ am and pull k 011 ..... ",,'ii', t .... ft,IoIIoo •• d 
by 11M _ indCator pI.toI. Nroll , .... IJUf'dIIMIt. "" the ..... 
and WIt and 10 ~COOfKt ~'ionlng on nifl •• rbtr. "" .. ,lie 
cam.h.II IIlrough from ,lie ou~ while! ~ Ifting 
the brake Ihoe M'Idt off the fulcrum pOtIl ...... OAO""II osIdI 
at .... br1rU b«l .... " . ..t.tt.t ............. c" : I ' CW .... ~ "om borI" .. " the ......... 1ftII II, .. ". the ..... " from ItM 
'PI ~ """' 
II Th, boake drum 5hou1d boo dMrcbd kif :coo ~IO, Thll; 

lIi_". ,I '''' !,Ita .. , _ l"""vs ha .... bIHtn .Ik:".d IO~' 10<> 
,II .. , f+.« ...... m. _'" 1M Q1.II '1 """,,lit. Rto_ .u ,._ 01 
",,""" d .. al anol ... oQtI ...... n • c ...... .; ...... 11<1 in p,nR)l,o "'710.' 
.~ irK" III \Y ...... an d "" 
1 "eu ..... obIoI' ... b<.~. b.d "'aM .IM"""'" by .. "...;,.;_ 

"'vnJ""'''\I ""oc.du'. Chid m. 1'1'''''' IIPrinII !cor _ .. .. 
.nlle, (I ..... &I I'"~ nook III<fs ... <1 IOf . , .. 'dling,. II ........ ..... 
",, 'ogs ,I ;~c.u .... ¥. G"'H IIIe _,.IIn; am .... ,. lind 
luIc', um _It .... 11 • 1109" "'tIlling poinl III .... before "liIring 
'''e .-.0. .. No,. I ... a ·rlng IItIlhi <t ....n.tt. wnM:h "" ..... t: the 
.~ 01 VUH WIlen /'Ifiltino Ih& ell ...... " end ...... '1,1\;1' 
I'" m .. ", 10 , •• 10 .. lIMo OtllJlr'aI poaItlcon. 

II Adju.,,,,, tIM ._ ...... br .... 

t . <Ii .. ""","1 lit til, .. " bt"" ;' _lid ....... """ .. II; 20 -
30 ,",n II" _ " 'p!><o. ) up -.Id <10 .. 11 mo .... ..,.n t m ...... OId &I 

''''' ,e .. t. ... IItdII 100, CJiIcI. bet'_.n ItI4I fu...,. lilt .reI on 
tKOS<loOn. """,,1"''''' ~ c.rried "'" br toH'';' 1 'hi .... , on .... 
!,It .. ~t rod. 

2 Th. """"', 01 "'" 11< .... ~ 001_ &I •• " .... , be ~Jlltd 
by MU'" 01 .... 110(> bull ","1erI PS""" III,,,,, ... pI.l. ".'~td 
'v II •• """"I "" . .... , tool '" 1M kM:I<.nul tHliDrt ma~mg u.. 
/OOtUSI"""1 . " d ''11'''-' i ' .. heft 111/<1.1_1 'I _'tpll~ 
1 E,,,... &d;\u.lmenl m." ,.qu;,. the t.iI<. PIIIYI OPWI" 
1:1011 .... "9 _Itch ' 0 be ... ~ 
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,,. Chept., 6 Wheel., brakes and tvt., 

1 In u.. e_ 01 ..... dote b<1:Itt: n:ode:" o,.,~,<lI 8tId 
",,""",tan..,.;:, follOw. , sImII .. lII"ocadu .. 10 m" ~ 
.M .... for tI'iIlL'OrIt bAok ~'I. II ro-c: ......... I 8l"' ·I. 
pr<tC'u'lo~ ""'II tILl "k." 10 .. eoid _ ir:gr ... 01 dirt. moIIn..-. 
01 .0, into th ........... T .... _If cy\OndI< ia ~Md I",,".~I'I.· 
I't' w hind doe .... ' tnkt ptdtI tn::Iia '"Ow. ", ... by • -.on low· 
pt'''''''"' hrdr ... 1Ic "- to 1I':e _ .... i"\LOI, lOiIIind .... 
righl-fotnd'"" ......... A higt, P'_" h)d: ... 1ic "- """"from 
, ......... ., C'TN!ldI:, 10 IIOi _ br .... Gar;n. 
2 Chtdt _ uNr>r::. IO'Ld hoM _ellol'111 for tiQIII 01 
'iII_ • . I'IOIinv !hat piGm9t acllon ""* tILl !.Man If ..., IoUdI 
119l'1li __ .d. &0 .. in mind INI ~:_gh .... holt tILIrw..., 
:toe , ... ",," ..-:d ......... c;t1"~ .. ia nor ....... ' P .. "' .... 
....,. leiUg. coukI lMow lluld t:piII. or ..... _ ..... 10 tILl 
...... 11 ... InIO ,"- Wilt<:Lm. 
3 LAo ..... ,","I brIb ptdI. .... __ pI!di; """ • tid 11M 
.fOuI'Id ..... I:l::lion ""rf .... to ""nota t .......... 1 01 .ucwlblt 
_ ... no.. .... :I'tll IIvough:toe ....... 1r>tpec:1iotl ~ OL'I 

!hi "'"* I .... 01 ,101 GI~_. To lII'i" IKC .. 10 .... paoct., fer 
' ........ I: .... b:I _ ... ,., 10 ... .no .. ,he callpt . ..... 1"" IN: 
e, Jlpt' b:: adl~ .. ' a". tnd pI!di; in pi c • . II " noc I: :: • ." 
10 !hlllrb 11>:1 hydraulic -"l'1""'. 
4 Sh .1:.., .... TWO ....... ~ .. 1M bot:. wN::;:t. ,",h ,lItc.l'p 
10 .... e.eIlptt tlfac:kel . ..... IifI the ca lilM dur. 5, I I . I Ihe 
cillpt' 10 .. old pIaeIng ..... ·dut 1tr.1n lin .... "- or..-h ' .. "The 
pad:&. tn::I It>tir .ntI ........ !IIWm ::en new bI: , .. no I~ In .... 
...... _ .......... Imnt Cliliptr componetIUI. 

5 Whtn lilll:. _ pe:d:a It I!hou'd b:IlW)!'" ThIc ...... ,OW ... 
the IhIm _ '- In ..... dIoKtien 01 ,'1,,,, .. iOI rt I :' tr=.iOI 
IIO .. a~ ~ front 01 ~ mKhlne). II will III! rapPP"\I 10 
d.p II ~ ,I t ):Hngt':1tt whtn Rtdr:g "" caj"~Ii _lhe_ 
pwI:a Thl? will .lIow IIIfftcltrII deI!' • ...-. 
, Holl Iht1 the .... ,.,..,.. lew:! ttIo,+, III! cfwl .d ...... IkoId 

6 P'I* IroL'I'I ..... CliNw .... v r.- It at: ..... ':0:"'" 
mulnwnIltwi. o.td:. tto.: the &:mil b.Ro' ..... ·typI: ... Itlll 
_ In -.nd _41t1uo •• wa,1I roa:I dirt"'" _ .... wII c ...... 
rapid CO!,u' lf\ It It IIndt it:a _r In. ThIa ,,'t:MII .,,' S, Ie .... 
main I ! '01. beol. II "e.". 1Igh1.., ..... TWO Allen bot .. 10 1.5 
- ~ .O kg! '" III - 141bt ftl. 

I The proUdurl 10. ~Iing II" .... I><aIte ~lipe< ,,.. 
"'.flllally 1M .. _ .. mil ~CI ..... l he Ifant ""q in 

SKlion 6 aI ThI. ChaIl''', 11 should be noll<! the!. III w. ... of ill 
IoI;llion. lhe ..... ur,. II "'fly 10 to. m .... h ......... ,1I'tled 
by , he IICCOJmul"ion of toed IIir1 1M .. tile !1Orl! uni . ... ~ 
PI_Nille ,,_ should till , ...... 10 "' ...... 1 In. "'9 .... 01 din 
into 1he c.~PI" du;mg .. mo .... 
Z SIad. ....... IWO Allen boItIIloI'Id lilt 1M celiQorf du. 01 1'" 
c.4 ..... bUKl" . but ......... hopdf'" IIOW "1Io:t d I I ,III. 
.~. fI ' '''''''' !he blZld ~ .. eap. then Sid_ 1M blud 
....... h.ltd' IV ,.,.. , Ie I' Irl ... ~ _ ...... tr ..... Ope,." \l'>e 
br.~. I*Iel ,.,. • ...., 10 .. pel ,he " '1 .... ,,1;': fIooOd, nut ..... ,,,. 
bl u d ....... 1M'Id 1', C],n<1'~11M hyGreulie"'-. F ........ dIVn.II'.-
in9 01 , ... ~ 1oIIu .... tN dltm_~ng lI~w'Ola giv." ;.. 
s..;11oo • . 
:3 The (J .. ;- brildoet .~.u .. 'he .... ;p. . .... !he .... CIiac, 
,nOMrog , conul ,d tlidifloy .............. 10 eq " 'iM prnsur. 
boI' ''.II ,he ~ .......... me br.~.1f; ~tlted, 11 1111 c1e.,,111 10 
.. " .. ... !hio boKk, t!tom ,he ...... 10;, ... , , "00.' .... lorqul I .... 
bolt IoI'Id di~c. me .. heol opirod"lII;hlly 10'!!ow , ... !>tIC_. ' 
10 bII IlUIIed clio .... 
.. R.mo~..... c."~" 1M'... p;,.. MId d1«t< lor _at II' oortO"'" II k imPl"., .... INI thne mo •• amoolhly in the 
bl'l "PI II fuI br~ .. T.GiI Ia 10 tal 11(pK'1iII. Noc. INI ...... 
will IIIOw N ~,_ to cfwIt1., during bfeUns. ~6t>g 
.. ... , .1 _ .... pIM .. 4'uo tnc".,. II 10110,,'. ~ the ..... " 
~I.e ....... mu.t turM;tIorIlIf ... IiUlI, If ...... _ , .. to 0.-
• ... ..Lhed II If, .... ilh , ... wlo", ...... c:otnpqonfL'IUI ct:.:rfng _ . 
haul . ... pi: :..,t\cJ:I'oaIV m.n,m. WhIft ,,"aLiItiIl .. N 
Iwldtfi. 1\>tM1c..:, ... p;r. with , ....o:....a wai.ht hlgll-ttm

.......... I"'U"~. 

I JI,"'~\ ..... ri(IhI hII>d :aIdt ,.ntI 10 Olin _ .. 10 :t>. 
"ydrMIIIc fluid " 0010. 81 I :1.-. tilt '- dip w .... " ret.IN !tot 
:o..~11 , hydrMill:: Ittd pIpt to ... mil'" erik 'Ii. Col, .. 
the 7' : rtlirlg _ with .. 10 ptOi_ the p.t/rdwo"". ih«I 

• • 

fit, I .' ..... bnII. t,. _ ,." Cl710k LTO, CI110F eM Cl.oof 
~:UIU' . H • ..,4"1 Uf ryl,J.J~k1 

14 

,~! 

I 8, ••• JNt/ . 1"" 
~ SIifW <ad 
3 DuM .. " • 2 oil 
., Sf, .... · rod 
6 $pnn, pUt. 
6 PMlq~tH" 
1 O·mog . . -
J PhIDfi 
10 P;IIDfi ftIJ 

, I IlUi ntion .IL.".' •. wo' 
12 C~, unIr 

• 

13 SINd 'IIpfM tIP 
14S_, ' 1 
IS801t - z'';''' , ... ?, 

• 

16 s.:.- .... ___ 101f 
" CtIhr _ 2 oIf 'h~ I. 0Ju c_ 
19 C,If,u- 4a:~w ••• ~. 
20 r.".,....,,,. 
218.-2"" 
22 Spac". - 2 t1Ir 
~3 W.,heI' - 2 01( 
24 NIII - 2 all 
25 Split pin - 2." 1 .,. 

• 

, R~_w 
:} O;.phrtgm 
3 OMphrlrgm phf. 
4 FIIIM CIP 
5 8t11f I,.q 
, H_ 
1 Ju~ dip - 2 off 
B C",.,;, pM 
!I W ... 
10 Spill piiI 1,1'" If" 
" C".n. fori, 
11 SOD/ 
13 Nul 

'4 PwIt rod 
'5~ 
" PisIDfi 
11 Bolt 

• 

IS PrIm«r "'" 

" ""'" 10 M"I~ C,L1hM' tIod\' 
2 ' O-rlntJ 
22 Union 
23 ~ IItd w" ...... _ 

:} oIt ~.,.t 

U 8DIT f~-l8 

IS R_ dIIC bo:1 a: 'I. *. 'IIw....... I I - 'iI ... 

'29 

20 PI .... ap.eck~ 
..pIP ~"""'" 

Ilaabl, : .... ~ ._ .. .uon.n::! 

1 n.. _ wt all :ap::0L(llM ;' htId 10 the whoa " bot lou< "",-'gld 
nut .. "The _oct. ... nil:!.'" toe _ .. ad onar If the _tto_ 
worn. II.ooktd or ~. II .. tIw. iOOd POIIcv 10 dW\gt 
bol" qwod.tu M tht ....... 11m. • .tFo .... ch7I<o, 011 ............... 
"pi(! _If will ~Iop. 
~ 1, is I'IOf _ 's ... I. 10 .It .. the .... whit: aprec:kltl Ii .. Oi" 

rht e-abo. lEPoct.ltI liU, n.. '1tI~ .al, en' tit tilt ...-..1_ 
IU~" . ....... __ th .. 9 ..... OPiI ..... m .... for"'_ wlTII the 
~ . ... ''''' ...... 1JOl .. 1L OU\QuI . 

I Th. outh ........... nlbly II toiH.",.d In the lIft'hnd MIl: 
~ ,lit whllr .... 0. III ..... tilt form 01 ... __ gJLiilL''' ~~ I' ~ 
~.tlr:g ""'P. n.. ... .,g.g. willi ~_ .... till: CO<lpli"" 
wII lch" boII.d 10 thoa: __ ..,h'idM. """"H ....... Ig: with 
'~ on tilt hub and ..... :wI:oit a ,,:til, lor ...... Iood tbIo'bI, 
.Ii h W"iIb ..... &:poi: clll 1(1 m~ •• willlln ctn.1n 11m;, .. ".. 
ou""'" ..., .. Vt' Otr chgllo". In .... U~ will::!: 
would o" ... w" COIW", In "'..,. ... Ion of ~ 
~ tIIt ........... :tII,. ",' lta)lt I P nobbtr, .... _ .. 
_ .... mOllm'n! In lhe IiPlllOch,. Oi" llI~hI .... 1 awn 1:", 
In 11th ........... ""Ii: heT ..-cI hcA "The rut ~ I/'IOUId ttlan 0.-
Ii"'an 0Ii1 and '",,"a~. 

22 FIMI ... 10. lit d I: -P .. I: .. r: I ..... I:: I ' e ltil 

1_~ thoa: ""PI dfiw: chain .. fiully '1<l1I~ lin til "'Od $ It 
, ....... '" '"~'k:trion and WIiu._, " N9U,-, In, ......... To 
tdI<olL lilt cna:n. JIb 0<11 Itt<:: ""I p;n Item .......... ""'"I 
a.pa:dht and ............ ."... nut. Undo ..... 101; J, _ bolt. 
...., Ie,.a 'III bolt In ;:o7I11on. "'t~an ,toe ch.In IdjuPIiI 
loc .... ulS and Ii, ... II-. .... _ .... IoM .... 10 1fvh1 .. 1he et I · il.. or 
O\Ilw",ds 10 "",::.en tilt ehtIrI. 
2 et:.in IWItion iFeonlCllf theft ia15 _ n mm I' _ 1 iIIctIl 
-- ...... "". eT Iht C1If!" of tilt bo ltom "'" 01 itI:a eI\tIft bItT""." till: :wo a.proc:lo.ats. Hote lhat _ clMl,. "" ;:r4., 12 
indIISO m'" Oi" mot.) will al l II ttII o;N/n to '-lac! tilt ft_ 
cwair>g d7m~ '0 both. • 
3 00 nol ...... Tht d>HI \LeI) tight ::e fI't 10 ~I" N Iof 
_" . Oi" II: will "'&:"utI • IUtJlfI:ting _I d "'Y'lt C<I .... 
AlIo I: can dIm'91 the ga .. bee and .... whe,l tIq,lng::a. 
4 All _~F11 _ 1QO"lad wW: .... , dIaint . ..... "'" 0-
rIngt; II the IiId 01 IICfI pin lO nttIin ltoe 11"1_ IOMd d: ing 

"":nbIt. it IJ i'IOI Ie "Ibll 10 ".<1,' IhI I:hIIn Iof full 
Iubrl:a:IIen In I.JntJyfoa Oi" C11I' ''OU_ .. with ADnNLI ~ 
L .. btluliOl"l • """fora i'MI,ict<:Ld Ie "-""I c:.,.w.; .nd 
kobriCllion "'"'" .. la Mlll i chain lubric I II 01 It.. .".,. IftIIiLtd .. 
iIlLIt .... for .... with Orflng GhlinlL 
Ii 0!.1ro _, 0:«> lit a I ••• a~ bv .~ 11>:1 chtIn _ bot 
....- 01 !toe cMln adjuItwI, _ m .aa ortr:g I 20 IInIt NClk ... 
n:. 1TII .... ' ...... 1'I1 ¥IouId bI: ....... bar¥ ••• n ~ 1 pin t;enn-. Thi:a *""' . .....,.,Id 'OM"" " 311.5 ...... 1\2..1"". If _ 10 3~3 
mm 112,12 io\I or _ . the chtIrI_ 0. ,a""d. 
e 1t .......... 1 01 :toe raw dllIA fer ...... 'A.I L'lICI"IIiI_ 1M 
...... 0 .. 11 uf ttII ,. .. whIZ' .n::! ............... " a",bl, . .. 
dnalbtd In O!apw 4. S acllo:'i t. 0n0I tilt -'"vi"" _ .... 
bn:f?:...-.II till d:aln rrwy b:Il1ft8d off !toe g' I tIo:IlO'~ 
WIMn lila;. .......... dYin. '-1 .. "* !toe ... bee ........ 
....... • ~ cO..:. If';" 000d _d:lh 

_. 

• 



-

... 

.--- - -- . 
A -- --

2.S WI ,t' MIMe ... 

-- -- --

-- - -

-

-

1 II '- CUllom.,., 011 all Ioogh 1>tI<l000"' Pngo "'tt",,,.,, fI' 
hi'. Q _ ...... eII ~Q~'. will> tyl2 _ h,to.. The "'" 0 1 

bI ' I"CI for_ whicto . dll ... eItm .... l.a Ind ,1'4 ,.. .. It\<"11 01 
tIM mtch"'- ~ imptOVItd ~ conNlQ .... " ce A ""t>M1 ... 11 ", ,, 'n 
bIodfot _ of baI_ p"oduo .. Itw"""" '''n ".'''''11 • ',,,,al 
~7~' 'Un' ".,., . .... Ing tII":l PI l'HgtI np. __ 

2 SOON""', tw.. • bNncn tn . .... 011 lhe ~w" 1. u ..... !ly In 
tilt form of. ~oIour.d 1pDI . Thle "" "II, muslDs I" ~". w, ' ~ ty.~ 
nlw . .. I ... , 1M \yf1I '- fin...t 10 tIM ~ l ube Eve" ' 'IOn trw 
....... ....,. Nqorh .... lIddh ion 01 b".~ " .i9!nn. 10 "IIMt u.. 
~ .. I"'1t of tIM t\'f* It ..... 1ueII. 
3 If 1M ....... '- .~Md clio ... of ,,,- ground 2nd " _ II. iI wifl 
",d nlJly com. 10 .... with In. t'(N ........ Of' tIM h,!I""" r>e<1 
de .. "w(tfd and will . ..... VIi 00_ 10 ' .. , In ,he same _ 'tion . 
.lian.:. -'01'11. mllil to. edc»<I ." • POi". <;tI.m ~mully 
•• ;;OIM",Ie """"" tpOt until _ w"",, ... ;U _ to l uI In 
ANY lIOI'hion . fW " ill apuft. 
.. ' ''.net .. nigh" "P ..... hble In 2 0 11m 10 .0. Ibls"ll 30 0 '" 
[0.07 fbI "1" . Wiler • • CQmSl .. wl> .. , Is fin e<! 1"- "' .\o;IM I. 
,nsd ,d 10 the w "",, rim. _ In ,he a M 0' • WIre opokell 
"':-'11 .... balanc:n .... tom is nn . d PIQU!'Id lhe apoIo,n "'PC''' 
IS Ho,e thaI bK ..... of lhe' ctr"ll 01 rhe r",.1 tltiv~ ~.I" rI'I .. 
_, trw m"., ~ blllanc:ecl with ct.. w .... , ... movlld hg.m rhe 
1ft8Chi .... . nd ."ppgt1«1 on • "';I'~ ~ • . 

, 
22. I s."." .. on CNlln .<Ij ....... aid w l>Ml align"""" 

2. Tub ' , ""'." "mo".t .nc! ' 1tPIu . .. ,.", _ M •• spoIo,ed 
_ullftClod ... 

I ... , _ ,,_ Of "'h., 111ft -.1 ... ~I ...... U) .. ",.,.,. _ 

IS; I' - . "'" 1Yf", ,.,,11., ..... fUll uI • Pltnel"'. 01 00<,,, •• 
r..,l.e ..... ml ' " ....,n~'" II, " HH' _ .. To ''''' incI "N .i. 
_ad. 'yr. c~'''$'''11 "'II'Ut"' " • Jor"""ebltt , ... ~., if • r .... 
,;n1tjllto ,,,Ie, _ OCI •• """d I<'d III, l.cnniQue 1 . ...... 0 . 'he wftole 
OPItI'*.Ion ill .... ~tv ~ 
2 To ......... 'N! Iy,e fr om . 111"" ~I. II ... Ut!lIC~ It>co ... h .. 1 
lrom lhe ......,"1 .... o.tftlle II>e tv,. bv t.movJnu , ... ~II ..... axe, 
....t whe ....... I.,... ~ MIv delll'"" P<nh .... to.~ 'tUr\ rt.~ I.". 
_.v hono , .... wheel ",., un 1>01" "_ ... I,.., IN be.., ... ," ',. 
Iha ". .. , .. Wflil ol ttoe tim, It,,_ ' .... lQc kl"V '''IQ '''Il,,<liIh ,h, 
'Y' . v ...... in,o IIItt tv •• UMIt 
J h_, a ""'. It_ crow 10 , ...... !yof " ..... , 'h' aow- ot 
1M ty'. _, t ... "",.de III ,"~ "m. Very t:,,1e fore. should boo 
"""' .. &I .... : if '.""~ntl is; ."c"""'teu,oj " " llfolNbly Uu. 10 the 
I.." ,,,., , ... I.". bu ds nave "0 ' ~" '''''''I 1I",......u (11 ,,,_ rim .N 
tn. w., 1OIHId. 

4 0"". In.. 'yr .. has boIM rt<fQ.d ""'" IhM .... Ile'" ' ''''. i', ~ 'UY 
.., _ . ,0wnIJ ,,,- "'1 ..... 1 ',on .., " '0 ' 'he ",r i~ f''O''' ...... , ~I , I, ... 
h ..... ""It ...", 4, INs ~I~~ ",,, ;,.,.~, ,,,'''' La" 00 .~""" 

--

• 

, How -'JrIg !\'om the ott .... til ...... 1\ _ ..... 
...... tdge 0I1hI rvr- ..... r ,he ou~ of ..... Will rim ThM It 
futtMat _a~. ~ '0 w ..... around IN rim un1iItI'III rvr- .. 
......".,!tIy ..... Iron> rtr. rim. 
o III ~ ...... ·lllkI'ed the "'1,(".1 til ........... 
,","-It ~ Inntt, titbit 8I1d 1m ....... It III • bowl of w_ 10 
11_ lhe 101. _ 01'1'11 r.1k. M .... r;t. ~don of ""'Ita. ItO'Id 
..,.. .. the MM. DI'y 1M 1ubI. and d .. " the _ ~ "" 
punct .... with • petrol _kid "'II. WI_ tIMr sure- ..... cIt'-d,. 
IIIlQIy rubber IOIurkm "",.nOW !hit! to 6t'i blttor. .. mo~ I"II .... 
bIIdInQr !\'om ,he Pltd\. ..... ~Wlg the PItch '0 .... ~_. 
1 tt .. .,... to .... a petch 01 ... ......anwn.; 'YPIO. MW<;h wII 
form .... .., _ ..... u ralW'lr, N .... !tat It ....... bit .... 11'It't' \0 

,.......,... protective f;O\/lrinQ hom the top aurf_ of .... pit"" 
• ft., II Joys _lid Into poe/Ilon.l"".,.1IIbtIt mtdlt hom. -.: I c'.' 
IY"tnl'lie f!~" ...... 'WII";'" I IPIC'I.r fo(pI of PI!do "'" 
idheliw. It I U!IsIKI""" bQnd Is 10 be acto;', I , 
II 8.'OI'I"~ It iII9 !hi tvr-. c:hadc .... b ' k 10 mall ..... 
rhlt !hi et1k1tt rt. .. ,,-uoed .... ~ ill ItJI ~ trapped 
.,,' dl !hi ..,.. . 0IId\ !hi 0t.ttIIcIt of IN tynr. ~ rtII 
... ad It .. to ml k ....... nothlr!u It InPPId thll ....., ....... I 
I\>nh .. pwr.ctut., 
9 II ,Nt ir __ tut. hltl t.wI poetdllrt on I __ aI paat 

0« . ........ or II thl" .. a tN' 01 large hole. It iI pr .... obk to 
d ,",I ' d It and lit • rItII.c ....... l. SucIdIrr den.tIon ,.,ey ell .... an 
aecldenc. pet11cut ..... it " 0CCUtt witt! .... front ......... 
10 To .. _ th. 1yfI. In,.... ............ IubI lor It Iuet 10 ........... cl_", thlPlDut onIfV to Iklt.1TII>Unl. and ..... ..."..n 
.... !We Into ,.,. tynr 10 ~ It ....... lid q>mpIIteIy, lay It. 
..".01'1 ........... t .... Ingll • ...., h 'I ........... ttwotJOll .... 
rim ,.- IIId t .... hole Ito ,lilt ...... rim. AttKh .... Iocllng ring 
.... 11'11 flrac t.w 1htIId,. t<llfIdent 10 hI>Id lhe wIYI c.ltllti .. III '" 
0I>t'tKI IoCIItIon, 
I I S..mne ...... poW,l ~'-' """" t ........... puetI .... ..". 
",ad _ !hi edge 01 thI whe.1 rim unlH It II I ~CII" h .... 
_ttaI -"- Continua 10 'oO'Otk ..ound no. ..,.. In trW 'uHowl 
IOMI tIMr .1 u I. of _ ... 01 me ..... It on "'" rim, h ""'" ... 
_ ... ry "" _ I ty .. '"'" <I' "019 "'''''''wI $11 
12 M .... _ IhIrI Ia no pull 01'1 tIM! ..,.. vlIw end "II"'" 
000'AI"IncIrt; with .... _ ..... 4 111 loom IhI ........ _ rtra 
"' .... bNd of the ..,... _ 1M .... 01 .. tiro\, FinIIh wIIn !hi 
.... cln. 10 , .... VIM. pulllll'lO the VItIw up in10 the..,.. unll 
hloclUn; tint tovehw u. rim, nw. wiN .-"'"' .... t 1M Inner 
h,IbI it nol tr",,,"rW """''''!hi .... _""" 01 bud It i'<!u'd_ 
the , j,." wfth a tyN 1Iwf. 
\ 3 C/IIdf; thet \tI ....... , tubIt It ""I "",.pad 1M ...., perOni. 
~."""" the ....... IU~ • ...cI c:t>Kt \hi, the t'tN .. _""" 
conIC.., .,;, od 11M ...... 1 rim, TlIIf. -'tI bit • min rib 
""",kIId t.-.d , ... w.ri 01 .... ""'I on both . h I • .',IeI,.m old 
bI an.co .... dlt.llt'ICI from 1M """ .. I rim II lit POIntL" the ..,.. 
it _ '''I..:y ~qd 01'1 .... rim. 1IY bOuI\Clng IN wot 1'1 ......... the 
rvra li ll dw ~ pre_ It ;. proOtblt NI _ of 
thIr blMIs .... "'" pulled doW' 0I 1hI e.nn ...... 
,. Alwu'" ..... Ii'll ""' .... the ._,..., PI .... "'" 
_ • ......,., 01 _ Inn .... n.. c.otT'IC1 poI IIW.' for I0Io ... 
... !li ....... thoI SpKIllce ' ionI S.clkrfi of !hie O\ep .... 
15 T"", owpa.cam.nl j, .ldId by rtrndng the tIdI w .... 
Pl<lieuh 1_ in l1'li vielNty of the ........ with llIbIr .. ooatln; 01 
~_n dll' W ...... up tiqo,rlrl ~ ... be.....:llOfOOd ."""1. 
but this ,,"!hi dl51dv1.1l.". of ~ the ....... , he. of Iha 
....... , rim 10 fUll . 

10 ~ r1IQI_ h i ...... lube ind t'tN .'dlOUllhIt rim ~ 
... po.,,1on. " u.;. preClY tion II o." h'ohd thI .. It I fOOd 
cl\il'lGl <11 1M .tWfl of I .... f;pOb I'IippIn cIwfinSI !lilt innItf tItbI 
II'td ceutOng I ClOP 01 pul'lCtUlft. 
17 N_ fit • t'tN ""t I'IN a ,'I--...J4d trNd 1>1' -.sawallt, 
Ape" from IIgII '1Il 1 - II, rn-. II I \'If\' II'UI"* of . I ... out. 
Wlltn Clf! "- VItfV wrlo", con~ 011 • TWO ..... 1Id -... 
18 T"", .... w,..-Iy "'" ltOl'bII. bu, lt 1I ....... lIiwiublt 10 
oI>ich whelM' thl V . ..... i_" iI ItMll"ll t..fote ,."uoing the 
!ti .. , Do nc>t fore-I ICI fi' t~ dWI ClIP . wl'llcl'l foftn. ' " 1ffIct1 ... 
.. " . w al • 

......-- - --

I.' 
21 Yah .. """ .... ro.. 0III'I : .. + ... '" 

I )r'l"'''' Vlhll in the ...... t""'" from IirM 10 time 
m'*"'ct ........ the .... IfId ~ ........ 1Ung ......... '1 .. 
.all. n... .. I IVrI V""I touIe .... ~1bIt lot cltlring dtonfgIod 
Ilwaldt In tnl ....... body. fnd il'l<:Ofpottt!ng Itvlld c:turIng lot 
lilt OItllidot tfto lid of \tI.zr body, ... Uy II .110 Ir.corputlu,d fOt 
tigMer>ht the v.tI ... CDr1I. 

2 n. ..... "'" caps pi"""'l dfn lind fOt.ID" mlllif fI'I')II'I 
.....ma the "live. It'd .!at:> 10tm .. etfKl"'- II one! .... 10 
IhIt In dol _I of "" 1yI" VI .... $tic ' w,g, ..... w;JI '- be loll. 
J Nottr lhat ~ I dull ClIP Ie lined foo 1"- firer tImI 10 I 
tNoIInCId wohHI. ,he wI-.! IJiI¥ "- 10 bot . lbel.l'ICed . 

2f T ....... I"W: ... "OO_....cI .. 'IICI ..... " - e~ .... 
wtollh 

I I, llltiutt\h ' ............ "J thai aI\oQJd a <t~ lit 10 I tubalttw 
Irte bot r.c .... 'Y. !hi wh 5 51 it _, ltd from thzr "'I chl"l lAd 
...... to. lwa filtirtg 'PICIa1'-1 who II willing to do !hi job 01 
uQn to .. oIfIc'd HondI dill", Thill II bKI .... " tote. 
requWlJd to brnIr. " .. _ I blt'''' 2'' IhI wIIIll """ and ..,.. bod 
II c'lld .... 1bko II'Irt COi'5iIMI'IiJ 10 be beyol'ld .... c5lPlblll1l.- of 
til 1rrd1~ l l "I -"'g with ...... ,,111 """ ,.mu""", 100II. ..... , 
.b: lit. Inlmp! to tw I" l1'li rim ... bod wal ........ .no CIU .. 
clemIV' to , .... _111 rim. , .... Iriny In .,. ..... " ."'" wl'lll i 
'.=1100: • .....,1. It. """_1 • • ",hflolt bhd '''''1IlI'I; tool ;. 
hi I"" . .no:! "'~I -"I'ICI kI ...... ",. bIIf\ plrlld Ito r .. UN . 
tyrIt _0"11 and ",1'1111 .. " can bIt_~rlhd ..... e .... , 
t To f'lrno", tMlyfllrorn . Ithe, wto21 \. flrel dI~ the wtr,,1 
from thi onadIInI tov fuMowir rt the pi" c I JJ .. In Sectlorrl4 Of 
'I 1 ~ I tdi;og on ........ "'" the Iront 01 zIII . .... wN., II 
""""" 51 0tI\i, ..... rvr- br •• mo •• "" tftI ....... ~ II , and_. 
" Ia fulf¥ dltllted. puah ilia bHd of tilt ,.". ..... , ItOm IhI 
.... heal rim on trcrtto tOdti 10 """ thI bNd 111'''' the CInlf'I_. 
of 1hI ....... AI_I'" tNrI ....... tion "'Itt ..... "" _1oWr l«4ui", 
the _ of I ..... ""ut rg toOl 
3 Inhll I trw ~ , .. J 10 the ....... Ind """ !hi Idee 01 
IhI ~ _ .... ou, W I of ... wi I rim . .... ..., RnJi IarcI 
atJgouIj be r 5.111,.'(: . ' II I , ,H It ... c _t"" It Ia prgbebty 
MIO the fact thIt the "'I ~udllllYl 1101111"'" the ..... of 
thi .bpl rim .. the WIV ~ !hi Iynt. $.t<Q' o'd tI'IoI 1n"1It 
pioblt'" PI' I to tu~, icllion of 11'11 "'" bod ItId thi 1rl1' !M """" 
...cI lip 01 the "'" .... flcllili. ""no.'" Uw ••• ;~ m'nltnClld 
~. a dII"tIt ....... tIon of w • .nIng ... " liqui(l Of 1.1I'!Ch _ .... 
lubriClltlon Is; U.,"t¥ .5comn ... -.t ..... aid 10 IV" liftjng bul 
Ita Ira " *" I ., ... DIt •• ~ ... ,_al. Th. n.t of ...... 
dImIgI 10 whe.1 rima CI<1 bt mlnilT'OiSld by tI'IoI ... 01 
po ov itt ...... pt ... k: rim prol ... OO .. pieced ....... 1'1\. , I", n,. II 
'hi ""'"" ",,- the ..,... " .. , . ... IrllE rtacL Suit.bIt tim 
pHjICIOll ... .., bt ,lbric.I«f ""'l' .... 1V from rthot1 l1ngfhl l4 -
o inchI.1 01 thkJr,·w.llad royIon PllroI"lpi ........ ich I>e •• bHn fC)Iit 
tIC"" ""' IkIe !leOne • eh. rp knitl , n.. .... 01 ..... pt'O' lClOrcI 
tohtoM be IdupIId w ........ 1O' II ....... wad and. '......,01 • • 
.he" IIIIt r jak aI de .... " likely. 
.. ()n.ca rIMr IyrII'Iu tonn Idgld ova. ,III wIT .. 1 rim. It" .. S~ 
10 'oO'Otk..-.d IN ""251 rim IIIlI'rIt till tytI It ~P£IY"" 
on .... 1Iidoo, 
, World"", from the othtt tide of 1"- wro.,'. _ , .... om.. 
idOl IJI .... tyrI _ '''' oul3ldr& of lhe will" rI ... whId! .. 
II,wthasl _IW, Conmu. to """"".~, 'to the nm un '~ 11'11 1Yl. ;. 
"-d cumpltrllly from ,,,- . ;"" 
e fI.l., 10 rIMr 1otto"'1n9 SKI",," lor d".II ..... l iI'Ig '0 
PI/"""''' 'fI:'" and !tit ..... "' .. 01 ""' .. St_ el.o I" . ........ k. 
,"'ring to the..". 0 •• " in Section 21. 
1 A_nnh", of " .. t'tN it ~ • , ....... 1 of , ..... ".,., .. I 
~ II m. "" II .. I aline_ .... , It I """II~ I ~I 01 
coIcu Id pelnu . .. 01'1 the I'f'tH finld II originai lC/lliQml" l. \tIi, 
.... "., be posiliol'lld 11<., ; , ' ,. the ......... SIm~""'. ItIIy ... 0 . 

Illda.l"" cfi .. elion of .o1l'1or\ ""'" llU 1'1\ , 'fgI!l .IV . 
a StlttJ",,~, ,,,. pOiol "'<11'1111 hom tht ... tv.. PII-" I'" ' .... 

.. 

, 

, 

-

-, 

-
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132 Chapter 5 Wheels, brak .. and tv •• , 

bud OWet .... ed~ ot 11M .. he.1 tim ""till '- ~Ied In tM 
I*>lral well. Coni ...... 10 ... .,.... .fOUnd Ihe r.,... in .... , .. Ilion 
u"r~ II", wI>ola <If _ tide 01 ,"" '''-'' ~ on '1M rim . II .... v boo 
r>KI$Nf\' 10 ..... IY .......... du<;"g tIM r ..... t I'.: L ...... 111. 

. til ..... 01. ~I wI •• 1d fining. II Is ,_"mendlOd ... ongI'f 
,,,-, .... 1'1 .... tlli1lill!l .... tv,. ~ • ,~ lub<icarll Is 
uMd *auM suclt I\Ibric.n~ .110 h,,,,, ~ ~ Do 
not 1M DYe< III .. , """ in the appIi<:tlion oIlubr;c.,t 01 "ftW c •• "" 
m.y OCcu r 
9 Fhling .... UP1M' beed Is .. ..,;!a< 10 fillif>e tho! 10 .. ., b .. ll 
Sill! by pU.tIl"{l , ... Ned O¥t' tIM ..... Nllnlo !he -" " • 
~I diamell'iaolly C)-Moeltl .... l'o/" ........ ContintM -nlng 
fOUnd lhe ..,.... led'! ... 01 !hi ..... rIntI POiM . ..-7' iooe tllil tIw 
head Q9PO<IM IN WOfIIIn; _ '" at:. • .,.. ill 'II>e -a. Apply 
lubtleanl II ,oK ........ A'<OId IIIinO ' ...... leIo., ..... 1eN .t.eoIu ...... 
nMt\t1.1. 10 hifId _ dllmao- II> .... toIt ""'.71 rim. n.. ... 
01 ........... Ah;tuIcI 1M '.q~ ;'od ooYy ............ liN! ponbn 01 
bNd .. 10 1M P\I ... d _ tIM rim. 
10 lubrk:IM , ... tV" be.d. eo-in pt\or 10 1nft,1",''''' tyr •• and 
d'IKIt 1"-1 .... IN ...... rim Is .......... posil;or.d In ,elallon 101M 
lyra bId • . InII"ion 01 .... ~ ... .., ..... POL • IlfIPOalbIa 
withowl lile ..... of. nigh Pla_" k 71 The """ .... ,.uain 
.11 CC/IfII)""'" only wt.tn ,"" be ...... firmty .,.;j.1naI ..... tim 
109 •• It ali po<nll ... d it ....., be found wMn '''' '''II. toot pownp 
.... , .. nct9n ,I !til .. -. .all at it II p',mpd Ill. n. 
... ,4',/n .... V _to boo ~Itd ...... ,' Z', ... .w "-. on 
...... h'" wtolch 1'0_ bI<tn c:ompI •• Md in _ .... IFNI by virtue 
01 "'" pn>f!t. "'old 1t>e be..,. • ....., !rom !he rim tdaz", TCI 
"'/".....- lhis dll'ficully . • IOO' ; ~'AI IO\I'Y be plz ,.'" twiN 
dtcvm .... _ 011111 ftq. _ 1t>e c.n ..... _ 0I1t>e n"d The 
(lOtI'oPOI nfc<' 01 !he ... f(! in IhiI 'fl ..... e'lIM 1t>e bo. •• 10 be 
pulli'led ourw • ..,. In the .... fiI clirK$iI;In. The tnIe 0I1Om1ctut1 
_I "Idl" UIId COO b .. 01 , """III of '- ,k Ed et bott'I 
.ndii with • 8Ultable c'17;' IlIted l1li ... tbII IIoth ... 10 t. 
_td. All ordiNlY"'" val-.. '- "'"'" __ IFNI 01 ..... !UbI 
.0 "I 'fMr 11'11 "- 11M bNn _....t _OUnd ..... ~ " m,y 
lilt ,"",wd. lINk", I _ictiftC! .ffw(;l. Mot ..... Ii( I~ 
ffIIthod 01 -tine IIItI<M 10 001 .... Inllie! inIIM ..... II 3Q III'. me 
n.... 1n10 rhI ........ t-t .... "'. wfl' .tId the 1'IDor. WIttl l1'li IIIrIIni 
I"ItI<:hId 10 ...... live 1ddIt~ "" ....... II thin 'PPII1d 10 1111 
tvrI Or till "-"d"" 1IiWn. IS "WII in !hi ... I"~nrl .. 
iIuII.ltil;ln. The "i. Fenlon 01 "' .................. 1rOUnd 11M 
..,. • .• ck ... mf..,anc. .. hilM oImuIF~ IPjItyIng Ihe llmu 
will oil." .fleel In initial Nfl biIw"" l1'li tyfI bll' lInd .... h ... 
rim. m..s .1Iow'!", lnIIa.ion 10 017'\1'. 
11 H,vInG "I(CII f..., KOOfI'IPIiolihed Inlle ............ 1hI 
111'_' 10 40 p.;..,.;f ehec* tn.. !hi..,.. it.......,. ·; V ... 1 on , 
1111 wM.I rim. ""il m.y boo judged by cIIIeklnu thll !hi tIlIn 
~ II ' ': ,k-e "'" 10und on ............. __ ;. liQii(fll''I1 from 1111 
rim __ 1hl1OI" dtc .. "nf .. ....,. 01 _ ..,... If "'" • nol Ihi 
ClII, dIfI.1I "" .,...". tppIy tddilioNll..tlriclrion Ind ,otlnll .... 
Minor 1IIj .... I ..... n .. 10 !hi Iyfto pooIIlon nwy III "*'- bV 
bou,'Ci'i(j the whe.) on v.. lI' .... nd. 

fig. 5.11 Matt I ~ of ",t It tyn k ••• 1Ion 

AppIo, ,.,._ It /J>I ~ ..-.ftI poinu 10 {«lit.,. Inhflf/ 
ftoIIllkNo 

12 Alwoy. tun .hI ..,. •• 1 IhI f lCOfl>lTlendtd p,..-.I ,...:I 
_".. u ....... '" ....... · !nlle ... The _ 'K! po .......... lor soIo_ 
•• e iii' .n In l1'li 5p&c1H"o:ion SectOoto of this 0..1>1 .... ". pi""'" 
""...,... is eom.:l. In",,_ Ihilt " .... V"~ pt ..... " on'Y as 
, ...... "~wnded . • 

I TN primlwy _If"~ 01 IhII , .. belli. I." I. iu ..,;1;1, to 
KctpI pan.m.tion b'( """P atl.ol • ....::h lOS naoito -', withou' 
lou gil'" e •• n il lou 01 ok Ito _-","ncad. IlKI .. N ,II.,. iii no 
......... 'ubf ID rup ...... in _ ..... condi.lonl. IUdden bIo"'-OOII. 

2 fli I)IIfIC:IUII of tII.e tyf"e oceuos. rht ,.,.. ",-Id bI! ...... 0 • • d 
for inOlPK11on lor ~"'ove bIIQr. tony .U......" is ....... " 
..~ Klion. TN leor.pooao, ,"poi< 01. ~u~ ' ..... bot 
.... Iing , '*'V "OM .,.,. ou~ r" .. jd f'iD1 III '".-..pIed. 
,t,Ith.,..gh Ihie IyQI! 01 IImpDflfY ... '* is u.-d widely lin --.. 

"" mll'Uf_ ..... RlOOq. , __ lid "',. no IUC'" ,ep" Is 
C¥ritd OUI on • moIOf'Iclt trre. Nol onl, dou 11>1 tv" h_ • 
1IWio ... , _ wllid, doh "'" ..... ..,ffi<:"'n, ............ ' to ... 
pIua. but tII.e __ !e!"""'" 01 •• ud"~, ... 1111;0.. II. on.n 
wffidenll, .. rIou. ", .. !hi ..... olouc:h ... oa:"ff.n, . ahouIcI be 
.. llik'-<I II all ODIh. 
1 Th. IV'" .~ouId 1M IftIpI<:led bo'" In ..... ,tid OUI "" 
dlm'II' to _ ~ Unforl_~ lllllnnl1" 1in"'9 01 tIM "'" 
_ .,.-h'd' I ...... tM pIIee eI !he Ino.- lutM - mrt "Illy ........ 
InV ,*"Iogoe If\d __ ilnce Is teQuh.o In .... klng • 
CDi'NCl M.MP .. 'I oflhe trre <OI'dItion. 
4 n..r. ,o. 1_ mtln typal 01 tvrI ..... If _ido ... __ 
~ .. Ie lor tdoplion In ..... """" 'ubI .... ,.."hhC,dt "'"' 
The fif .. lVJIII of '1PIIr 00II1/ ... of .... nlnQ. mllltlloom·h.1dIod 
pilla into v.. hole ".,.., FIle .... lfz 01 11'11 ..,.... Till ""* • 
P'IICI-INd lor w--tioro 01 .......... by o., ,'''''' Iond "'_ 8p~'c,-
lion 01 ... ~-"'-. T1Ioz sa :Olod..-". etO llwd .... 1 by b<II'IIr>g 
!hi '""'" linin!! In "" dlmlQld ..... trod 'POI,Ir'1I • cakI '" 
wkl"ha~ PlICI'i. a..- bod't It.ep<<don and "1)111 . it IhIV 
_ til bJ .... , . ~ 0..1 .... 'Y. ""1' I • .....,.n_ In tIIis I 't'PI of 
........ . II ic , __ "<lid lhal d'tt,.,.. 1M pi..," In d'ht ....... 01 
• ~If ...... 111'0 Iht _ .......... 11Is. .. ltl .... Itt." "PIIlted In till 
~~. 
5 In ,'" _I 01 In ''-,.'''y. !he on,., _.not.d '..,.1-
you.toom.' ,cpA- is IG iiI • III1'C11<"d InnIr tuba 01 t'" eorrKl 
••• 1I1ttII coOuIM Of II:I<0n is edopltd. ".e.....,.,1d boo Ilk.., 10 
... ...... Ihll!hl~" 011'" punctu .. "'. bHn "mo .... d bIION 
It. Inntr wbt to fit, .... It wit be founcI "''' rIM! ..... hole In IN 
rim It conlittotoably !liltfill' ttlln !hi "'mll" of _ ............ 
v.l ...... m. To pot ... ","" the logre ... of 'ote! <tin . ..,., 10 htIP 
_I thI v ..... . op.oCIt IhouId 1M ""fill <MI' I,", ~ ...... ,. 
coo" ...... ' _ lor _ Hon<M ....wI .. ICIIAI.- with 
eo ....... """,illS II _iIIobte I,.".. Hond. 0. ....... 
I In I'" _I of rhIIlWllYiltI1IbIIity of lubeles' Iyrn. ",dinIr\' 
lubad!yrM fitll(! -"'1'0 ......... tut-s 01 ,he corrlCl lin"....,. be 
filt .... ~. to I'" """"'11;\...,... Of , tyf, lilting ~I to ...... 
_. tNt only • fyfl ..-.d tube 01 equIv.liltnl ~ NO ,uiUobIlIty 
II lilted...,.;f ,110 10 IdvIse on the filting of. vii .... ~ 
10 the rim hole. 

21 T ........ ",..: clMc:t\plkln .,d , ....... 1 - Com"" .. I a i 

1 It .oil! III """' ..... 11d boon !hi POa<::¥lina SlCtiooIlhel dwl 
IdopI:lo .. '" rut.' .. ,.,. .. "" ....... II I ..... a.a"f 10 mcodi",. tII.e ......... .....,.....,,1. .. m... II no !oneI' ., Jnn,o, lubi willet! 
can ""'" tht v ..... COi"L The p,,~ Iiltrn hi, btln <MIrco_ bI' 
u-,",,' moookhd n ...... ~I .... bo(Iy wltid> 10<: .... In lila ..t\." 
rim ... n.. 'I'''' body II _-.hopaod.. .1Id ... ~ • .,<)JJ' I 
I<OI!nd In wideIIlhlinl which """"" u a .... ith Ihi rim forming If' 
.lnighl ..... 
2 The~"'" II lilttod 100M Ihi rim ...,;t II M 
c.lodf be ._ ... d wftI ... 
.... .....,. o..c. d'ht ........ hal 
.. _II ..... """. d.omge. 

• 

Tyre changing Mque'H:e - lubeJess lyres 

• 

Deflaln lytEi. 
weft of rom al 
10 valvEi a,K! 

. -

beads. "" $h Iy,e 
v.ll lle Inse ' i lever 

over Itdge Of nm. 

When firsl bead is eitel', I1Im.ovlI Iyte lI$ shown. 

...~ over the rim fIolnge~. -------- Use • tyre levttl' TO ,.~, ...... 

-, 

..... 
• 

over rim 
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, .. eN ' ..... a Wh ll'r, brek .. end ttl 

Ii ... 'It ., ... jlCP, ................ Tbt _tao •• of .... old T ... _.Wl iypI tor.- In .... Cll , _ ... 15 , 50 P.*h. 

vel" -- ..... be ...... ", ' . ~ ~ end CIf !he 
413. 8"';4Do' l1t3M.. l oF., .... 

3 n...w .:01 •• ;. III.' ~ by ,... "''If 1I.":t.- 5 11M ..... _II: CIf 11'11 ...... ffPI_ """ \..t whh I"III:I.a v"., bod'\' itwJ iI . ..... rift! _ . ...:I ""Ding IIIhrough umll tt. _ and ...... $_!he ...... body. n. CON __ be ....... ac! 
yox, .... ; •• In .... rirn.I .. P •• - ... - ' P -.bIoi_ ..... ,CIf with • a •• , Ik<a • I0OI .!' h Ie "0"'."" Ioicoo ....... , ' in 
p •• " ... ;. ,eq" .d 10 PI'I1he v .... ""0 potI/tion....., ....... tyre 
1111 ... _ • Hj • t I0OI "It ' eh. • ... _ no. vaNe ...., 10 

v+ .. purd>8 ... '" be ~ " II: todooo ... ,...- 10 ~. 
PIft\e ...... ba,d I .. btlunt 10 thtI v:oIw 10 _ ItIo ~ • ,loA. Chec:I! 

pi........ ..",. po ... "'" U I So"'. w.... MI: c..- in
C(WJ>OrIse , Pl1jzo:tion lot .... zI1l4""O ...... ag Ald'oou!tI 
.if It. ~ va'- .. kbh ghoe tI'Oub6e. II II: p ' .N.1or ,1Nt. 
10 d ... "" iI,.,...,. I*!c.t. of om toor'<tj'1 011 .......... /roo I-. 

1M! ..... .....,.... II _14K! ...... !~ Mod """~ ....... .., Oox"·r>lflfy ........ ' .. slow pu .. eI" .. QII be I>ac»d 10 • 
A 11M inc:ic»ra (11 ........ IIoctv f.iPunt 15 rel.tt. ,1y small. end ~ ........ CON, end itM .,,'" "d los c:htid:.d WIor •• """"""' 
"Mage only OCQ'" ...nv ....................... Q.A ~ ...., P .. "";I.... .. Ii I "?II'CteCl 
~. 10 per~ . .... I ~ "'.,. n. Ii .. ItdvINbIe 10 e n. ...... duel "- ..... eignific:ertl ~ of the Pyla valve 
"' ....................... , ... lyr •• lined. ThiI: wil' ~..." 
riJoI< of th& ~11ve I.w..a'" "Me. WI_IMHd'1 . .......... 101 ... . 

"'.~. Hot 0II1y do ..... ~~. !1wI":...,. ... of m...s <In Into 
I'" ....... b<,ol alao SCI as I MeOIId..., ...... hieh ..,;jI ~ the 

II should be .. oud !hal' "",mber 01 di"-'_ I~gn .. n'yail~ .iM of , .... ,.., ~n.t1on iI , ...... COt. ___ lei fail . 

:n Feultdl.,. I., , ,,, I ........... t • •• 

" ... "to", e&l""'" 

Iot,dlln, lido;, c:o_ .-.d ry lee .... 
poooly 

II ..... " liJl"ab or luddel ..... n -'led .... 

a' .... iqlJ"t'e1 
I'ronl end .. , , <PI..: : 

Ru. dollm, 

C .... 

8uc:k1e Of IlaI III wh .. , ri .... _ 

pentMNy trOll\ ""'u' 
Tyr. pe.li,"" InCOffKl 
Tyr. not Itr''l/ht on rim 

Worn ........ or ....... Ing helod beetitog. 

RN' df\II'II tor.~" In<k alllnIngI 
nol d>emf.red 
R ... ..., b .... " caIIptt bfac ... 
......... or ~, . ; die!: ... rpeod 
BrKs dr\oft! JCONd or .... ..-pac! 
F.onl taw; pods bacI¥ _ or ac;orId. 

Wrong type QI I*i !iliad W __ 

G!'>Id I*iL P.." -.. 10 b. "I ... _ .. 
c.1ipar end ped& poIllI'lod ..... Ih brKI 
dull or fD<e;gn ..... n .. 

Aco.I ..... ~led ta ,lte dull In ." ... 
GlliHi !''';'"'Iil' 

v..., badly _ padl II. poIIllled "";PI. 

• 

•• I t • 
Chad rim b d' .... '" tor """'''''''' whul . 
R_"" "",-P if not " .... 
ChedI. end If nec_.., .tfom 
Check lyre fining. If O'CCIiII<Y. deft". tyfS 
end ,..,,, .111on 

. Chad end _w or 11.11>* 

CIIed< end ... 1"11(,,,,,,,, ~,", If II.<1II, ... 
dMc:. lor puroctu,. 
Chad ICtion of fI'orJt ..... end .... 
.... - zl1ft ....... Ctoed. ,rr lnOlL".'" for -. 
HcK dec- or calipoet IndIce-. birdo .... 
o-t.. ... ca&~ .r(.I ""'m ""'.·'",1It 
__ .... I Qui", .. ctoedI 1 '·!Ior iCGE~'111 

::ot"';,.,,:,,;~ ••• , .............. ~ .... DIImeo.n: 
tor ... 0. ... end IwbrIuIi pivot.. 0 .... 
..... hogz.. Chad ........ lor 1CO<lro" or -1J*iI44 

FlIe dI .... let 011 IHdlng edge oIlinlng 

D?mentll. cIeen end ......... _ .... 
",""u .. ","lI l Stlm ....... or .... _ 
RI ....... PIIh end doeck dIi:c Mod uIlpet 

R ....... 

SIP'll! pad ~ III ""Ci.a fiN-. ......... .... 
"" lit. ge"lly lor _ 100 ,,~":e. 10 ",hi'" • 
~Il' P"lI1to. "_ 10 ~.ctlng cto«:Ir. tIwIt 
dOse Ie not dlmeQId end .. _ .. 
flIClli'fY 

Dilmlntle end "" .... 0...01'01\II carps' 
.....~" 

D ....... U. "'" dUll 
II ... ore IS dtlk.bed lor gI.rtd PIIh 

FInd e •• M of ..... PfW _ . II due to leeli.. 
IICtlr,. "*' blil~ .... ~. 
""' .... ,nc! '" .to .... __ ...... --0iIrntnf1t ...., dun 

s- ib-j" 

'Chapter 6 Electrical system 
modific.tkms. and inftymation ,./ating to '.t., models. .IN Chaptar 1 

• 

at ..... 1 ,". tip kat ~ _________ ~ I 

{"ling the ... :'"""" I'V'I_: ""' .... - ~ 
CflIIgIng __ ...... : d. cting'" 0UIpU\ 
flegu!.lorillCtitlel'!riC •• IL •• ...., II rlllg 4 
a .... .." .......... 1IIIn n ~ ._. 5 
hll..., . cn..rginQ po;.cedure _ _n_ _ 6 
f Ul' ~.rioro erod ... ;'. ce...m .... - - ., 
Sian" moIor: .. ..-.! . ......... tion end rapitao"",,,, __ e 
SPIne • ..:oI""OOId 1Wi1ch: II.>ncdD<o erod IIIc.IoIion '_~_" __ "'. 9 
Hudlaln9: ,,,,aM_ d bvlb5 _ .. __ ~ .. __ . __ .~. 10 
Hndla"'P: ....... tInrpj tllm ~ . ! .. ,III _H~ __ • __ ' ___ '_H II 
SUlP ,tid II~ lamp: rapllc:!rog wR. - Pll modeI .............. ~·· 12 
Ali' rwmbe< ...... lamp: .~II .k,... bulb .... JI.2 noodol. ...•..•. 13 
Rn, Ie ... p .... ,,10l:I0,: ~ n ... mlllelloro -

1$. ,lacniiN 

a.nary 

~ ... :.;-==-------.--,_.... ---"' ~---
Pot..-Ity • ___ .~_u_,. 

--

_.-
~---~-.~-.-

12.0 _ 13.0 ... ", [0.." - 0.51 In! 
" .S """ (0 .30 InI 

B\l,b _ na., ,., 12 \/0111 
Hndl.rnp: 

U K .• __ ••• ___ •• 

AegislQllon pPllS '-"'P 
(UK only! _. _ 

Oireo:tPon hdIIcoolOi" , .... 
UI( __ ._-

US ,""';o.¥" ........ (US oroIyl ~. 
Indlcalor .... n .... limp 
Oil P" ....... weming 11"", _ 
N4I\Iull ~IOI limp •. ~ .... _. 

C • .,IOII[ZI 

$MSW H4 Ouertt 

"-........ M ....... J boN'" 

""" .w 
5121W ... 2 
812M. 2 

, .. 
21W.4 
23W , ...... 2! 
8/23W (fI'wo1 • 21 
3.4W ... 2 
3 .4W 
3.IW 

C .. OOF 

ISM!>W H4 0<.IIfU H.......,.., 
-

• W 

MltW.2 

21W.I 

- --

CBlSOF 

eoIS!iW Quartz 

H"k "tn 
eliMON _lied bel"l"l ... ... 
5121W..2 
112M ... 2 

-
21W .... 
23W.21,_ 1 
8n.3W. 2 lIroml 
3.IW.2 
3.IW 
3 .4W 

" .,.., 

CU.,IICK LTD 

-
65150W .. ,led te .... 
"'," 
.W 

-.mw 

-
2JW ... 2 ' .... 1 
8I'l3W ... 2 "",,"II 
3 .IW", 2 
3 .• W 
3.4W 

• 

.. 

re" 
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'36 C~ptBr 6 ElecuiclFl system 

l ,· ..... :) ,4W :) ,4"'" HW 
HogI'> bum indic:.""I&mp _~ 
l..stnt"",nl IIh,ominwlion 
...... II~ '" , ....... ,. -,._ •.... " .. ..... . _ ... .. ] ,4"'" • S 3 ,4W • 4 3 ,4W " • 3 ,'W 

FUN. 
MoO 
1 INeulf" . 0;1) __ •. __ ...•.•.•.•. _ 

2 IHeadl.lTlpl .•.... _ .... __ ._.M ..... 
3 Unciic.IOf', bf.k., N>tnl ...• ~ 
4 fTali . 1n5lfUmetll, I'JOfittiot-l 
~) .-, •.. _---------

1 0." ... d'h.it!1Ion 

,... "'" , ... , ... , .. , ... ,,. >SA 

,,. , ... 

..... ~I .... ~ulppoild wilh. 1"".1 .. >'011 -'ltOt~ "file'" 
pow,,1td bv. CI' ..... .n.ft·lftOUfIltd "I"~IOI , Of K ;.net.,OI, 
M tIfl:_~Ik: fOIo< lie .. ,w..-I .. the lIgtn .... nd 

C . ...... "'-" end bv "'._ <If • ...,. •• nd 0:.""" ........ ball. 
n" JI"or and bru~ _ " di ..... ... aiNd In"" ... 000'" ...... 

n.. ,""Illng ail_tin\! .;un.." I.e) II; ,.. to • _,iMld 
'l'9u!.lOf/..." ,!ie< unit mo\>fIl" behind 1M '-"./\and lid. !*WI. 
lh!' _..tee <lOf> .. rtA IN """",I 10 dio_ cun ... Ide) .-wi 
conlrOlt ......... '.m voI1"11'1'. The 1'WIiI"~t.d 1ft! tKdfild tupply 
'- then fwd 10 In. t..nlol'y _ e4KttIceI !rVS'MII. 

1 QlGir19 u.. ~~ ~ _ 1M .,...rom...- eM IN 
.... iouI cc-ptWw"m orit/IiII '!he cn.gIng .,111-' 4 i .. IN 
.... d , .. , ~nI at _ multi· ...... ..,.,. ....:I "100 ... 
MOI_.' of O· 0 atn!* • •• D' WI .... c.T\'1ng .... , cJ 2L". '*-
"'''''' be laken 10 '0 .... ' .... procedurw laid """" and 10 
.,... •• m InItd>oe'1en' .......... , OOf'l.,;.ctlolw or ~ ~ .. 
l~ • ..,.. .s.~ to h:IMdJII _IV _. Iftrj' ~1 • 
.... " .. at turt .." Of ... 000/tIIIe neon. II III ad,': 1 hI """. 
_' .. "".il1' ' -r ' ,.oe. 11M ...... goa' 7' In .no .la,1 ~ 
I .. """ lhe mKtWn. be .....,.,... 50. Ho' Ie 5 7";01 "';I II or 
• ulo".lec1t1den. willi will be _1iI1ed IO .... O'Y outttoc -'" Iftd 
"'''' 1M n~ .. ....., tHf ~1!~T07n L 
2 II II-. ~rfot __ 0I1h'Io do .. """ -"f'Attn. a/a~lo:I the 
l~l$m ... wha ll tho\IId be Ghedltd fQt.1oItc • Id by lHUne 
01 1M ind!, 'd'JeI 'CWiIpGi"'" 10 lor' IOi 1M f.ult. ThI ..... meIn 
CO<npOIW .... __ ..... ".IOf. the rKliIiII' .,., the <egUlelOi'. 
Belot, ~ .... the 101 ....... 1_ o..t Ihoe ~"*"I is fully 
che,ged . .. d' .. et1blod'in s.clion 6. 

I '" QUIck ,1>$CIt of 7he d\e,g;ng rvst.noo _>dillon ....., be 
medto utinG 1he 1itIoII.-....... .".,.d .... molit end 'IOi1 ..... ., 
,,,eng.m.nl. R._ ..... 101M "...... 10 ~ ot_ '" It.. 
,1ec1ric:.r ~t .. Oillco<"""n .he red bi"'", PO'lINe I .. ' 
'Old. attKhing jj 10 lhe POOIllYe 1.1 I"""" of me ..,.,.,., ... 
R.., • !wed frOf" the ~ H ......... 101 .. ,.,.. 10 7fte 
POtiIive I. ' IMII.,., ~mIneI. 5771 the ndliofteM' 10 U. 0 · 20 
¥OIII de _,.Ior highet) end oom«:l the """ ..... p .. )be 1+1 
poobe: I ... m. ~11w.1. l IMite,., tlI<mi ..... The ne1J$lw. H ",. 
-.outd be ."II\e(I, 
2 Start tt>. """"' end _loW It [0 !'led! normel rufWlIng 
l$~'IU". then """' en the I'IIIIn lights .... on ""in beam. '" 
1100 ....... the dlsdI_ 'fldi" IouNf .1 .... ~ I ad Iho\OId be 
QfICOhd OOrtL II " ... I!fIgine IllIFid • _ inco ...... 10 5000 
rpm. _ ........ tor tI>OuId IIhow • .. .... e.adIr.... .. • oIighl 
ch .. ~. wf\h 14 ..... 1. itldie.I.cI on the \IOIUI'>.M, .. muhlmtolel. 
1 .f 1M OOrttpul iFo ","1e .. nollc .. 1*f below I'" 1jIICiI .... 
• mounl. ell_ IhtI .l7emelO< 0< 1M rectif;., m,V be.1 IIlM, The Net"" may be 1.51..:1 IS ductIbod In See .... 4 . no. _,_,or 
I .. ICO .r-Hd be tweed ... 1oI~ • (me ..... lIi-.... __ I to 
_ .. . ' __ honclion, Dieco..n.cllhe _ ........ _ ... wtlich 

" 

<lOA 3<>A , .. , ... , ... ,,. , .. ,,. 
, .. , .. 

_~""Ia 1M."'" ''-'''"-1Of output .... pIw u... lit ..... 
,.....10 tM '19Ih' ""ee.iIIer unit- The c«lI'."", Ioe IoceFtd 11;1 

the . ... 01 tI>e NtlO'Y. bot":nd tto. riogI'It-1Iand ... peneI. UMIog 
the "...Itl-nwler d>edt "'" rotul"ullV .-1oI1e bet_,,, ,. ,h,.. 
wires w'-'> , ... td ,.. "",I. Ch.de 1110 tIwtI no Iud hal 
conllnu;ty with ...,h, If m. ...... uo of the d\ecIr; <ItI hOt 

COI'f"f'<II'd ""'-' 110211 ~. 1M" t. " I. '" 01' ..... "'::': 
ci ... : ....... ~" 1ft t .... qlO< uio.~i"lle" m." • .-
127 i ..................... 0.4 1 - 0,15 1 <Ii'IfN. I""""'" It will be 
~":O<:~I I"'1 I ... NIle wh.t,"" It ...... an opM'I" eho<l o<euil . 

, Low QU,,,,,,I .... ~ llSO bo UU'" tJy IlodUng (>f w .... n 
.r.;.neIOl b<~ T"- It, IDt.aIlIl in I ~IC i>OkMt ...... the 
iv(l. oIlhe ,11OmI'" ' ....... A,,,.w both bru.n." .. I .... II 
_,,~'O .. be , .. rd lhelCllbtd _ 1 ..... '-. The ~ 
_ retainMI by IWO sc .... .... 11'11 und l l '~ of lhe fIOIdlI<. 
....... h Can be , • • oe, Id __ IfIe _,. .,., bt"'" hokMor 
eeo;uri"9 $C'_ ..... bIotn ...no..... .nd .... • ... mblV 

wilhclt,wn "om lhe til ... . 

" 

1 If petf .... m.~ 01 the che~ aysl..., it IIYopeocI . bul m. 
,17...,.10< it found ' 0 be In goood condition. II • prwtable lhal M 
_Iide of lhe _ ,blul d' ~ ....... "..:tif' ... unit 'I ~ 11 
lng, £QC11y WI!Ich.m. • maIfo.onclloni .. Ie of ottdemtc in ... HI 
oNv beelllM lhe ... 11<1 unit ceOlf'lOC bi "~I I~. bul 'fI'Ifl. be 
,,'_',d'. 
2 Voll ..... 'Igulelor petf .. mlnc, ",.y be I:heckFid ... ;~ • 
....", .... te. COO."Cle<! ICfOM lhe ballery. ~ 1hI po .. II", 
¥OIlf¥I'll' "'" to Ihe potItw. I· t IMttwy , .. """" ..., 1M 
nrJ9Illw vohm' .... lead to t ... nev-ri14 t-) betlety wmon'" 
Stllrt IlMo ......... and Ina ....... 1I0101I..,tiI, 14 voll ou tput 
• "gi5leoottl. I~'H I"''''''';'''' spctd 10 .p(ItOlrimlle!y !!'j ,000 
rpm, II Ih 'eQul.IO<" funetIoninQ Coneclly.!hI..oItlV' _ ,Il0l 
riM l(I abo ... 15 ...... , 1I111i. YOItegt .··c aoad.. the .... ,,, 
~rioooio"", 
J '" bm., 1111 of !hoe ...,;t', COIOlicJn "'" be onede "" 
............. !hoe ~ancI 0I1tw ,eczilleo clrQoIl. 10 a-to tMIrO 
WI"" _",-"" .... Ie . ...... 1 ... t$lPlbll of "edlng In ohme 
and kilo oIIme will be '*'l#tld, Fdr.g 11111 • ..- ...... ltime l..n 
will be ,I)I'IO~" rel'-b!ilndiceliof> dtePIW 'eedinr;/ .clair "" 
thoIlllteo KIIe. II lao _,-'tv ..,tflo t I ,110 .. dngo.alsh bolA .. .. 
, -v high ,w4Rtn<:e &'Id • -v low , II' II r p ..... " ct .. .... 
..... .. """"'lion, , 

- - -

, " 

I ("g;'" t.s"" 
7 G •••• , 

, 

5 Brwh A 
IS B",'" B 

,/)." 
" 

8 BIWIt .. 1"'- II W ...... , _ J"" 
17 C .. ,. clip 
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3 ltflftl' 

", Stettl' 
, Sc _ _ d wu~ - 7 tilt '.II, 9 'Illr . 3 oI'f ' .. 10 

10 Bcoir ("'40 13 Sc .... - 3"", h~' 

4 S., ..... thoI,", .. I .. "ed. II I. ~Iplul 10 und ... I...ci ..... 1 
the ..clifl .. Ito ~ul.Fid \10 do, W, h ... Ul.tJIi!lhed IIItt It 
_ •• e 10 (Ie 'or ctI.olno; pu' pJ .. s. and 11 d'r):e tt.- by. 
~rio, 01 c<riocha. 0I0dt •. ,_ ..... 14<1 by • ' ... no ....... "oboI 
whh • b« ec:ro .. _ end' In the eeCOt>I1p • ...,... II.,.. • ..,. can be 
......",'11<1 tco eel .. _ wtv ~ ....... IMMing CIOtf_ 1ft _ 
d'lteelkln only, n..". In our ca.g..nt thl o:utrotnl ehoroold flow in 
1M dl..clion ~,td by , ... POInl of 'hi dIcxtto ""'bol, but 
_ nol flow bed< pUt !hi ber . ... lhe _ , 01 'Klillet I.""". 
_ Of mo .. 01 lhe diode. w;ft IIew Ideft 'eo ape . ... =1 "welty 
. Ad thu. will ~ """ a""nl In ben" cIioecliune .. 'Will M1 UCO 
, "'tIh , ...... nc. In _I> d lre<;1ionl , The IIU'"," 01 n.. , .. , II 
lhus .co ch,eII thll "" diQd'e. er. lunttionio~ (Of,":'1y 
5 T,_ tlot Itldl "om I ~' frnMd rev"'"ClfIt.IC' If." unil 
behind the refl-h.rKI-'<I. PI""I, Th, .. , .. ..,111", In • 6 ·pin and 
• ' -pif! COMac:I()r block. 'K~ al ..... It;fo Ihould hi MPIf.,1Id. 
UIIin9 an 0/1",,,,,",, Cif. "",alm.l .. H. on ,1rtkI_ . dleCl!!hI 
ff!-'s.anCl be_A the g ... n I",d , • . pi .. CCh ee, .. l &'Id """ 

01 ,h. VlllcowleIodI on " " " (S'PIn ,onneeIOf), R ...... the ~ 
~obeI .1Id ched; , ... IMItlli'IC' betwHn lhe "'...., teed end' 
taC h 01 lhe, yaIIow Ie_ ,n , ... ~, .. (I"..:700A, II IheM 
dtO<!e!o .. ,e in good cond ll'on t""'e ~hl be V6<y 1.11'" 
.... tunc.e (aw<o. 5 ~ 40 ohmo.) ,n the iIOf ..... dltcc:lion 01 
' ...... 101 flow end ... ..., hogh tell" ...... (at least 2000 01.,.) In 
the " ..... d....: I,<'ItI. 
6 T.I Itw ...... ining diodes by connect"'111 1M...., .. ~ 11'" , 
the I'Idfwliil' lead C. ·pm connector) . nd OIICh of the ~.11000 
Inrk (6 · pln COMeCIOf) ifllum, IlQlin; lhe '''''''aile. rNdjr,g 
Obulned ~"d IhIfI_. ing , ... ""I., prol"n to ... btI:rn tIIdlngI 
in . 111 oppmift dioeclion. If thfte d .oc!ft ow. 'n good conclilion 
_urla fhouIcI be ' M $I no II IIIOM "" ..... bow, (7 f<oIL; A.I"" 
,( in .... v of !he ... I'" met .. PIorM • -r ~ (lit ..." Iooow 
'"~roc .... both difeel ........ IlIOI'Ilhat diode 10 fIUIlY &'Id 1M 
oo...pI.1i rellul'''''{reclili. unrF musl be .. , ...... ;1, 

I ". mor' It. ... '", .... with • 12 ¥Cih ba lte" <11 1<4 ... """. 
""'" ClpKilv. 
2 no. If'"",,'*'11 pt .. 1fc ~III of Ih. bltMfV perm! .. the 
ulIjloe' ...., !ow., lev'" oIlhe el&ctrolVt. '0 be,~ 10'\ ad W;1hou1 
(I;.luJb;ng lhe ball.,., by ,._ing the '-'t.fr.eM .... 4 ,_ , 
M.inll......:. it normally limited '0 h8&!it19 the '*'''Il"0l .... ,.... 

bet", .. " the ",Iec.i!led UCOI*' end 10'1" limite ,nd making a/" 
11111 the \/ItI1 1<Ibe II nill Woo''!d. no. lee<! pj" .. IOnd their l1li.'.'" .... Ieo vI.1M II. h.gl> the I.tn..,.._ elM • • 

M Il _ '" Ide '0 lhe gl-.'''' oconditIon 01 _lNon." . 
3 Un ... MIId ...... I. ... iNY _II' the meehl ......... _ • 
lhe 111"14, .... ~a'" ",w.,. be to , I ed liP wilt! "liIled_ .. 
10 , _ .. !hi alfl'K1 ...... If ttcid II ;piIt OtIfCO any _ of .... 
macIIIn • • h "wo 1M -.m"'leIId with en alkell llldl .. wllhlng 
eod.o< bal<ing pe"d,r end _Iihed ._~ willi plenly of_. 
Ofherw·,. Hrio\fe _iOdin wII ... " . Top IoIjI with ~ 
ICier of l1'li corr..:t oo»:llic QlI¥Ity «l.2i11O 10 1.2801 ... Iy ...... n 
1pil!egoF ... _m"" 0aectI: the7 lhe ..... 1 "'III Ie WII duo' 01 
01,. 'I" .... Cif ..., of .... 01"" cycIt pa .... 
• I, II _'elem prKli<:ebie to "pair, CtK.td b,II'IY ce .. 
"""'- tht Idd pr.,,", in the )oInl w!I pr .... ,.. thto Ioimallon 
o f an orIfectlw ..... II .... Iw.~ beet to ' .... ". Ct'lCJ<ed btf*T. 
'~.v In ...-... of the ..... . 0.; ... uloid, will bra c..,1ftd If !hoe 
Kid _ uln.- to I ..... 
:; If I", machlne i; not UMd 10. , pe,iod. h II _t 101+ 10 
" ,no .. !he biEn.,., IM>d 11_ II • ,." ....... chargt .... ., .... 
WH U <'If .a frem I chi'"," If The bI!Ilery .. roermltted 10 
d:lCh"~ ~1'1y. I"" ""I" _ 1II1p1\11' ....... """ II>e 
IMIII,., ~1eM. 
e 0ccesI0ne1y. chedt!hl cwdii!iot, 01 lhe baillty ....... , 10 
........ \till COl" Ibn" not laking pi :. i'If1iIl"'1 'M otI«:Ifk., 
<;OnflfCtiont ... ''''''I, II coo'" i' W" "" _ . it ... 1I ...... be 
CIH""d _IV by _"""" ..tth • W. oand thin ...... .......-v 
cIo1h It> t'1fII>lWt Ihlll",,' It..:.a. A.mal •• M .IeClncel eg .. "",-
110M wtlHII ..... )oInt II ,till de .... men """'lfl'" _mbIy wk/I 
pe\JOlloum jelly «NOT g ..... ) 10 "' .... nl tlCu"..nar of !hi 
oo"oa' "", IIIdIy _,odood ..... .... HIba cen ........ nigh eIec-
l rice! , .. min." If>d ....., giott the ifrcw.a 7 0, of I """ .. 111' 
b.ne,., I.""' • . 

I 'The """ ..... cn.ovi .. " ' 1 for .,.111' .... of UCO 10 , • ...., how 
Upaeiry iFo If at,."., , . ~ "" ..... itQ '0 eN.", '". n"". '*CIId 
' 8 101 In In _''''''V but ,hi, l hor!.ns m. Ill. 01 lhe ben..., . 
,nd """'Id he .. aided. Alwl~ .. " ..... !hoe venl cagl ..... 01 
' ech .. ~"" • IMncry, 0,,,,,, ..... 1 .. I'" II" crOlted w;rhIn ... 
baltery , .. 1_ die," llUe pi_ ..... I~ .,., bu<M ... 
go .. with dl&afl_ 00'':11' 1'-' • 



• 

•• Ctwptw 8 EI.,blcel .... btm 

, 

, , , , , , , , , , , 

fig . • . 3 ,. ..... Df{...:tifi_ IHI _ ...... tm.t _ _ .. I :cIa,.. 

'''~r ' .. nTH"NUI"~w.u,", •• - ",",,,CleM. 
"'e{7~"'''1t*. 

1 The Monti. _ ' ''''' qol,,,,,., m_', •.• _;~ ...... ,h • 
Ioq,/ 01 fI .... ,,, ... no. ....... t u .... """oed In ......... ; ... d I",.. 
ho)bjo .... ~.odoo '" IN II., .. IIOlenood II If; oJ lhe ,ibbon IV"" 
and .. ,,'.-:1.1 30.....,... A 'PI ........ " ....... ';s c."""" In ,he 
IUN 1IOId, •• The ...... W.in(j' .. 1IIt1 I •• """_MI In • "'- hold., 
Immeodllf~Y hel(tw !h.o "'~In "'11>","",,1 ~ .......... ".,. to. .. .c'"" 8ft .. 'eIe""'9 I~ cove, Inia t.e"9 1C ..... .:!1n 01_. 
'M .... IH. II,M! If 1 0 _~ 11 S .""'. In 11'>e use of ,he 
C8900FJ """~ .... w.',,_ . Clrica! OIQ,,'" thlW '-'"II 
malb<! ~ilC"" l lo IKl'I I\t" ,. te ... I .. M .. ,..,. 771 In lhe ..... - . 
1 n.. "'1ft ... 1ncotpo<.'OK! ,,, '1M • .",llrn 10 gr..e ptOt..:l iot! 
from. AUdden _load II _1</ ~:tpQe" w ith • ~ dfcuiL If 
• fu" l;tIo .. s , I ....... "'...." "" .~..., .. e1 .. n.~ !fie cau .. III lhe 
...,.,;a ruund. ThI1. wi~ Invutv. o;neUlfllJ , ,, •• C!riaI ,,,cuff 10 
_ CI the laul •. 1I1~ "' ''' I. """ (J' 7 ...... .,;I. ,,.., fu ...... ~I alfnOR 
ClII"aln/v blo .... ~;, .... 
3 "",-n. lu .. blows 11'01 tIO spa, .. I. lull,lloIl . • !le1·YOU-
1_ ...... dy 1$ 10 _-s> ,he/U_ on ." ~.r P'~ ... Io<t ,.pacing 
it In "'" , .... _ . The 51 ...... _ will ,",Of8 .lec:tnc.l 
c:<IfIl;"" ily bot boodgonv thtt *,,"0 . , .. _'I WI","" "" fustt R, pI_ 
m. doc'Oted r", .. It Ih~ ~~", .. It OVI><>Ilun;l~ 10 .... t(ll, ru" 
cln:uIl PI"'!I'~'ion . M.~e Sur, In" ~"." , ei.~ull Is .~mIn •• ed fi."l. 
.. A/wl", C"fY "*" I"",,~ " I , .... "",,.,:1 .,t'''Iil' 

......... -
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• 

• 

• 

1 All ."'<:1<1,: .,'"" onotOl, _"1<1 hom • ..,.... puol'tbullOtl 
on th. rigIfI ·",nd""" '" IIIe ,,~ .. , plO'Iid"llI4 IWCCftlt"f 
morivIlorc. '01" IlIrtlnO '114 envln\. No kic;bl .. , r_1a IittlMl. 
Tlw .~_ "'I>IOf II houNd In. ~"";""11O ,114 .U' 011"," 
CjIi'lMt bIoct. bene.1t! • Ii9'>t ....... COWf. 
" Whtn,'" " ... , •• butt .... , _,"Itd, • hN¥y dutylOla...,;,t 
" 'IV I. ac:tNlltd. 'wileh,"'9 I"," _ .. _V........, _ .• m <litlCd • 
from .". MII.ry 10 11'1. /t1O."" Till mol!)! l<I<nl d.1¥inu lI .. ougn 
",!diet .... 10 ItIIt Cf ... hh.ft m~11MI roIII. d"'cft IocIoted on 
.". '-ft ..... tlCllidtI 01 ,"'" ..... it. Tho du,dI-", ... ,,,,".~ "'" 
toilet pk -'tw, .,.IiI'!n; !tiel .. IIODn .. ItIt • .-ginIIR_ en. 
._. nIOTOt Or ... It dio.o;"".-..ettd ItnOmlliultv , 

3 "lor. r.mo .... I"," molOf, d'ICO<1"'~ !hi pPOIIl .... !.! 
ban.ry "'Id 10 iloilo .. tI" eiKlrbl 'VI .. m. R"IU ,'" It."*' 
moIOt COWIr bV un ....... ~ I'" fIT,....., bolt ... TtK4 1M '-""" 
du" ~, .. tta(J1!)! uerII bid '0 '",",!IOIInoId and d*on<'tK' It .tM. ~ bKk 1M pre!K"" bOol, ANISI t'M 11 .. , .. """'" 
maml""l! boll • . Ih." f,mo ... 11\11 moIOt by lft.oo4nO it 10 """' 
'~1 It>d tMn ~h""l! :1 el ... 01 :rJ 'K.M. n.. cabI. -"oulrl t.. 
" .... ...- de .. of .1\11 " ._ 
4 T"," PltIl 01 .". $I"" .. mot .... mosl 1iII.,v 10 fllCl\!lrl 
,""'IIon ... t"," b .... ~. ''''' ~nd U1> .. ;' .. I .. ned .... ''''"' , ..... 
long ITC' ..... _len " '" tho"""" '1\11 lug. ":II on bolt. ....., 
lIi,o~a. If"~ ITC' ..... ' '" ... i"." ..... ". It"..-.d c"" .. ~n 1M ~t"'d 
• ... ., .nd III. boo'" ""'f ,-.pose!! 

" .. 
Ii Utt up ' '''"' .,.it>u clil:ls which bea f on tIM end '" eec:h brush 
MCI , ......... !hI btI.In. from theIf hold'n. "Tho .lIndIrd Iotne'" 
..,., _ Wmil 01 ' .... bru_ Is eN1" It! 1ft. 59Klflutiona . t 
tIM blgitw';'. 01 I ... C"",, .. _ If ...... IIntIh if; _ 10. ",.1" 
... IftIn IM I 01 Ihi _It limit, ...... ,''' btu ...... IS a plir. 
S 8.to..!hI \>f..."..,. It ... piKed, make ...... tM e(>ft>-

..... IIIOf on ", · · ;to t.lMy bUf 1& elotan. 11 ne~$UI'(. lhe <;OfT\' 

",,,UI(M MO ....... I. lNIy be bun " hid """" C ...... ".~. Th;''' 
• Ii ..... .,..... ~ p<oducld lor tho. _ . IN! un 1M 
oottt.inId IrOM ... to'lIe~rkaI "F I ;' ,1',." .. On no accounl _ 
emery l1li'*< It; it w Hl ". .... t'M ",.n"'U'IITOf_ Afl .. de",1ng. 
wI"", ,1\11 .;urnrnu'-IOt wil II • "Iil ~Id in .... 111vr .. ed lpirill or 
(\1..<>1,,,,1<1 .!coho! to 'e<1'O\I8 .... donI .... 'lI'_'. 
1 Hund. do no' suwIY undI«:v, .".. ... lor It>e rNc. In_ sui.,.,.. . hid.!ie ", ..... ".ao;:ft co ' •• IUU" ..... U ........ _!hu. 
imply , .... , .... ..... "If •... ......., ....... 1M ...... .. 1oCI w_ th • 
~"'III"Ot bec<>ml. wo ..... All ,hi ...... ,"-' 1 ___ ""'1 
..,J"liotI, " m.,. 1M ,,'''Ofl11 .......... !he _ lee of an 11110 _ 
,-Iec:tr\I:iIIr> wt>u mlV hi ~ 10 ,IC<JO'Od'I"" !hi -" 'SMmbly 

'" • Iwuuo,~h pric. 
a Rt"~h~. ,,- bf"u- in tftIIt .~ I ' It. IN! ct.ecl .... , I I'tIy 
..... (tIIh. tfccto,r, Mi ke "-'f' It>e brv ....... If. ,.placld '" 111 ... 
oriQiMlllOllllons bI<,uII tilly wWI ...... A'Ot" '" ''''' pto/iII o. 
,hi """,,",Ulilor, fI.. pI»e. -..d IiQfItin l1'li otnd _ .. _ Ut." 
• ..,. 00 "" ._ molO< _ cIII60I in "" hovf;inQ. tlQhte" 110_ 
iIf'd ,..ml\l tIM IIKlric .. COOWII ~'Iion 10 _ MIt , ;Od ,....;1Ch . 

- • 
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et..p1er 6 Electrical system ,4> 

STARTfR MOTOR 

STARTER 
RELAY 
SWITCH 

"'A 

FIELD COIL 

MAIN SWITCH 

INDICATOR 

, 
·..,. ....... ,'at .. 

f l, . ' .5 S .. " .. m,,,Ot circuit 

• '. 

I , 
IS,.". H/H, geM 
2 S"", ... 3 S,.,,_ dJ i .. " ~.,. 

• Clutch 10utI 
I S",,", - 3 oIf 
6 PIv<t,. -3 oJt 

-_. 
AI. ' .' S ... ~ 

7 eu..... Lfi1iJOi:> 8 S,.,.,.,. mollJl ... ~ 
5l 8/ur./I _ 1 oH 
10 Spring _ 2 oIf 
/ 1 Soh- 2oJt 

, n.. .t_ motor ,wlldo 10 '-'Iv"od TO worlr; Of\ tho """"1"0-
mognelk; princlpIo. Whotl lh ... ,t. motor buttoro l. ct.po ... od, 
QIto'Irnl "om ..... ","Itloy pe_ '"'-IIh wiIld ...... in 1hI.-Mtdt 
..-'moId .1Id ","",II '" .... locuo· lNgne'ic Ion:e wIIidI ~, I , I 
• ott of 00I'I1_ peirllI TO cloH • • "'mtdi. " ly ..... pointa doM. 
!he ""fl. matOf 10 ..... ,gi ... end I WIly '-"'" o;:uoo_1o dr ...... 
In)m Ihl 1Ni"..,.. 
2 This 1..ang.o"""1 io u_ for t ...... ,noons. FIr.tty. "", at._ 
motOI eutrlttll II drlwn only w"*,, II'>e but""'" II doQo.,led .nd 
.. CUI oI'f 19.L; w1w, .,... ...... . on .... bullon " .tI .. " J TNIo 
lfllII<U minimum .hl,.. Of\ !hoi t..1t1fY. 5.-...,,11.'1' . ...... 
b.ltary .. In a low 1111, of c:n.,~ , , hate will not bI ...rficloftt 
(U" ..,1 10 c.u ... m. IOIllMlld "",,"CillO doN. In C>'-I . Q_ 
it It noc " 'No 10 "'tee .. nc".~" .... ir! WI .". ben ..... 
Which In _ droo.o msl .. cn..:an u .......... pIrI_lO _moM 
• rod -""'! 1h<tIr COIl • • It tho aI .. I ... will nat ~MI. fim 
.. opoet I Iii , ... god bit...,. ThII CIi'i til cNc\..t by Q1ing m. 
hom Of ."';Iehing on tho ' Ighl:s. It "" chK. er-. tho btrwy 
'a til In goad orh'lN. "'yet tM ...... "'""eft wtolct, ~~Id 
_ ltlto oetlOfl with • J)oonounc:td did<. 1110 toe.loId ............. 
... ? on ekE· 10 1M INltorv. """ au' "'" kMntffild by 1M '-"" 

• 

17 (Jolt _ 3 off I • ,& I. RQ/IM - 301f I$.~J 

" O.,;"g 1" ~ I ,. 
20 10".,"'" - 2 oIf 

(_,1 21 8'''' - 201f (.'0 

d uty 'UI"tt clbllo conn.C11'd ,a II. II .. no. po:Illlibil la ,tI~1 • 
.. 11.f.aary 'ep, lt I lho lWi.dI ..... 1f\ff\f;liof'.: It "'ull be 
"""',.11l. 
3 Sllot. c", .. dIomnin; the Mao1« IIJlncld. dI.c .... 1 !hi 
......... r><;IiQr! ~ nco: r:.uM<i by. "'"cliv. d .. teh Im,rlod; .wi'er. 
lit 111\11," inll rtodo ..... ldI. UnioN IithI< Of bom 01 tt- at. 
-,<;".g. ;, ...... ,... his been MIIoc;fod ..-.d/Of !hi dutch .. 
diMf'ItiI.g . d. lho IW. ... ~, 1101 <!PI'otl. O\eet 11to_,tlO" of 
both twilchel ods dbod 10 •• in lhIIi ~,., 

1 D? _'iCIIng Of\ 1M <nO<ItI. 1M ".~ 0UIb 10 tin- hokl 
In I "'Plfilfto bulb hokIow. whi ch "" Into tho ... , of thI ...... . 
01' .. in intiit'll pert tIl tho """",ar and 1",,,1001 a ... 11<1 
bt .... uM. 
2 In both use. IftItW -, I' .. ,.1I'Iod by .tmoYlncI ..... 
hoadt.mp rim, _",III. wIrto gil .. lAd .,tICIiOJ. which II 
..... """ by ...... rIorougt\ the •• , clamp orhoIl Tt.toekat" 
m. .... of tho ,doc ... ",,1 III pu/IoId GIft' the ,."' .... pint. 

• I i 



, , 
3 
• 
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:I o..'SUJ&l2fttil~"""" $ T"'~II ~ ... IMb. pril.df 
ttw I'\IlIbet boot which pnn_ .to. bulb / •• ,.. no. bulb 110 
_fWd "'" _ ......... ,,.... WI'lIc:h .... "'" from (InI: eIOe oIlht 
""1 . I'\tIctI ... _lUjjOith", 10"" "*" and tt....1iI'I the 
buill out. no. .... IlI .. (II,'" 1 ..... ,erH\Io~gln "" MdI. qu.era 
..... $~. '1 Is io'npoftant chef !he __ It _ to\Id\ed ...." 
In. ,""'""'- lMaIu .. ....., !i<"'" Of acidic: ~ &ltv ...... etdo IN 
qo.t. Q ........ 10 !he ..,., , ..... rtf Iht bIIh H the ."17 ,." 
IOl,H;lwd In. dw nanutr, ;. should l1li ,,"!Ied wilt! • 7''0. It MICtI 
" ~11Id ..,wI! .. The pilor bulb ~' 110 I '"" fir In ... 
... IIe.:"::: ItMo bulb bill"" of IN '-,._",: ":Ilt",,~. To .. ".., •• 
.... ......... .,.... Ir "'_, ... ...cI tum Ir •• Ik':; ......... oro that 1M 
b~1 pIM cl2I~" .. 'f. MtIN bum hez:l.mp blleome ...... e' .... 11 '* "«, ... 
.., 10 ..... w !hit _' .. Ie.1 gI".II«:l .......... It. bIIIb 
eIIotnenI II nor ok'act ~. Tho! ""'" II: I\H;I by 10:_ or ' 
~h t..o. on the t IlJI.mp lim. II .... Ito be r.... nary : 
di~.el m. be."" ~I/SI~ 10 ... ..-d ",,.;0,, iii' 'he 
owoItJ. _ ,,"0 . ca,pe;.. nu l. M .................. :. note of !he 
1<,... pOIhlotl ID ...... 16 .. 8 the l1li .... «Ijus~. No pIkM 
bulb .. IIIt1d $0 IN .. ahId bNm unit. 

11 HII ..... 1': aoIjooQ", .... In ",i,M 

n 
'I( 12 

1 " 

f l" . I .' H'.~:Z • ,. .... or.". IIf 
; . , 

R~~ ""!T 
H'flII_ """ 
M O<;ttrlllf} br~d." 
Scre"" .' • ~ N", 

~ W., ...... 
9 Sprin, 

10 8"m '~/I'I""$_ 
1/ S~ - 2of( 

12 CQ/l~ - 2 ott 
'3 1m .. , - '2 oN 
I. HelUHMnp JItMI 

.. '... . .' ....... 

• 

Chapter I ElF bic:al .,..tem ... 

I h oo ....... lilll~nt .roph .. ~ '-"'P buItK .,. u-. _.h tI' 
wl>ich I. luted ' 0 • M'Q.,.f. IMlfCN,bIoo hoIdwt. To (lein Ken. 
.0 'h' hol\U: .... th. du. I .... ' mYI' be ,'~O(l ," D. &a lh hOlde •• 
PiIU ''''''UGh ,h. ,_ .... Q 01 .n. Mil fwinQ. 
2 To "rno'o>l! , "'Ide< 1t .".,..11;1 be , ..... ,ed slOgIItIy so mil 'hI 
100;.""11 "'VI dit.ar>{l~ tf1>m ,"'" .."., ..... iII'ld Ih'" wkl,a,._ 
6 0 .h bulb!! .t. ullhe ~'o'O'Wl 1'fIII. w " h ott.1 Pin. III 1>fI~'" 
Incor ,.a posil ..... "'11 

r Ru . ... ,,,"IM. ~'e III"mmlliun il pr .... i<)e<lDy I MIllO'''''' 10 
.. 1111 Dulb whic:h 'us if>to a "..;.. dln!ClI!r be,_ " Ind bot"'''' 
,he ''''''' Sl"""'.~ I.mp Dulll """"' .. Tlot _, .. . pu~" 10: in 
tI" sell 1&,,;"'11 w~H .nrJ .. "...;, .. "" 1>1 .. " ' IP '" m.'~ he lll ~~ 
• ""{/Ie 'left ... 

'4 A .. , ""'" .... m...." t .......... , iItKI .... ..-IIi(Ift ~ III 
m ..... 

, TM ... . III"", uni1 IS ..,.nu,I,w '"t;ot ....:I comc>'OClled Oft 

' kese lnIdIirII .. ....:I Iorm. III" oIlh, " ..... 1 II;IOng . )" ' h, 
......" of CIatnIrQI. I corrsodertbill/OlOUlll of dItrna"tlinv \IOIQtk"-
.... 1Ied 10 '1_ ttw .... , loom 'M _ of lhI "'IChinl. 
2 S~ ' ..... ' 1CI lhI .... "'~ "->die. followld II, ....... ~ 
lai,i"ll 'I5OImbIy. !hI '-!tel bli"'ll " I~ by CtO .. 1><11<1..,. .... , 
' t. ,_ Limo bolChl is _____ a. II ... me ,'''" bot" 
... n;cn PI" , hrougto ,I 10 tel .... ..... -.ii' '."'C) UMmbt>/ AlleiI .. 
, ... bolts II"" "It Ih. un., ..... y. ""_"'II ,tfTlO\lt<! tIM Ih ... 
twtiloldt<. U ".",,1l1l<:I 1 ... s..a~1 12 .rod 13 
l Tne I~ 11M c ..... _ 01 ,amoved by .... tct."""'11 ,he 10", 
1111'""", .......... hlel, will ....... beef! .'POMd when , '" """ 
... &5 """""ed from 1'5 mou",'i1'>9 brllch , It ""~, ~ not~ ,hll' II 
do" bIe 1,_1 Itn. cliff ....... '" fi tl t<lbor' ....,. " ,'" .ed OU , ......... 
_ tIM boor ..... llIio roc ..... tt.. Io0h. h om ,,,. I"' ''' Dulbl • ...., 
"'''Sf be .., "'IIC. II 'he 1 .... ,. n •• mb lv ... ,0 wor~ O<OPe.I • . Tt.. 
11m" "" II ,e'~;i1Id IN ,Io.n o.c'~w~, 

• 

\ 

, 

1 

-_ . 
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• 14.3b ... 10 ........ M.-. ...c\ .. po .. cIIffu .... 

, 15 A_ IIImp: boUtI ........... ,Iond •• ,1., ___ fZ we ':s 

, Th ..... ~ ...... 01 1ft. lSO_ .00 FIZl "'11":"""'" 
;" tha i " is I mot. _..,11"" ...... iI _:td ...... t1h me tell 
01 the Mil to,ring. e .. 1b ece.". it by ""hOC."'9 me Ietll. It!'
b.,"O .. ttln&d by lou. 1C' fWS, The ..-.II tIo se, _ """"'" 

r~ .... _ bwltN. t ..... ~ no Itpitlt ..... mbe< (~J I!IHI 
II....,. 

, F" 1Ihin\I indic:ItOf to"",. Iff lin'" 10 II>e from .... _ 04 
the t"I\Khine. They ... _ltd "" _I Illb ~ ..tIld, 
me . 10 .. PfIl" Acce .. 10 HdI bulb .. pined tor .. """','n .... 
two ICI._ holding me plude ..... (t", . IU ..... rilllll lit I ; 
.... of the ..... s ..... .." IWIt ..... !he front bulle « UII. 
modtIa M~ Mlpplied 10 Ih. USA .re IIaItd with <Ie tI: S 

fiIa""",1 buIbt willi offHl pintID _'''11neoo,~1 ' .W'!dornIroo 
on .. ~~nt. The MCond "'.menl II .. """,elf I IIet 71 10 
allow lhl; !tonI Indict!!: ... to .. ,~. H dtVllt!'t n:ming ,*, I 
2 T., ',"",ace • bulb, .. rnQ .. lhe ~ic Itnt eo .... by 
wlthdI.wIr'I the ~ .".inIng _. lINd .......... ,.",tII the 
bwIb It: . tum I. To lhe It" and withdr ..... , Hole II II ~,_ ICI 
..... _, .. tly rettd bull) ~ .... fta:hi"'i .. IIt .. be 
IItwo 1 

..-

'1 
146 

I 

, ' 
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17 f' ... , urm : Ioutiof> • ..o rlpl.c.II,,,1( 
, 

1 TM II,.,.,.,. ,. lay unit ~ luGel"" b&tHnd lh' Ieft-h.od HIe 
pe ... 8IId II supporTIId on .... nllo lllbf.lian ....,.."lIng m_ 01 
"'~,. 
2 If the lI.aher ""'" II fvnc.lionong <:00'«11)0. ' .. ,Ies ot""dible 
cli64 .. III.,. "'-I'd wi .. " , ... ~tOf Ie~ .... In -Clio<>. If m. 
" nil m'''_llons tnd ," thIo burt.. , r, In worklI\g Older. tN 
....... "" ... .0'" it _initial 11M" bt to<. lhe unl, 110" d .. d : II 
will be Mea ' ,."V 10 , ..... the U";I CCI~,. Ifn..f""l carnal 
be .ttr ..... tlOd 10 ally ud.o !:MIN 
3 C- .. COM 1M , ..... _, llendIinQ ''''' ""'" 10 _ .. ,,.., 
It II not do I;; 2~ Of oll ... ill aubjeocltod to v: c· ... The ;""",it! 
WII\IM! '\tnq ....... to. IntpMtb/y ,..-zg.:i by.udl nM'"-"t. 

1 • ."."""' .. " ......... tIo ...... _ ...... Pin" ........ : ... 
II', ' ..... btl'" 
1 fo ttMo ~ to,.,. ... " ........ "' ~ .... ~ p,"" bulbi. 
It wII be 1U 7 '7--, Ia dlsm.nl le ,"- ...... """"11 _ , .. 
d! I It 2 I In O>tosIMr • Sect_ .. , 2 n". will .. low K en. 1o 
1M '0.', .. mlt_' i/Iu"' ................ _""'$ .. "'" l)u rta.-
CIIedI ........... ,,_,~ w"'~ ,..;, ~ , .... So.cofiulq, SK' 
l Oon priaot 10 .. _ ... . 

" H ..... ' location _ • .-m .......... 

.... 10." IUlli",,~. bef>1nd ........ ~.<t1j).t>f'OWI.I. 
2 A _IR I(: ... ....cI lod ..... ' ."..-ge ..... ,,\ poo""', I<I/ull-
.... "1. II. !he •• .... n , .... , the hom', ~m·1""IUI 0.1 .. ;0,,,,, 
1IignitIc:entIy. I.PI'flmtI",,1'iot> wI.h , .... senw Ulninl! wIlIusv.Hv 

,,' ~"Of' II to _,.,.., _.I!oft. 

20 'anlllon ~tcIo : ._.'11101\4 ..,110;_1'11' 

1 The comb;"'d io;Jn1t*! .nd fighlinG ", .. I., IwilCtl is boU~d 
10 tI\e uppe< yoU. -.d .... y be '1NT'I(lved .fl •• In. inl.lfUITIdnl 
~ "" ~ dotIK ... .cI. Oi~' ltIe bIoc~ CQMII'ClO< jlI~1I 
Itom tn. b". '" the ignition Iwlk .... Th • • wl'tch ..... 111 in ~ec, 
by two tQ.~ . • U .. ,he .,~ .. 01 wtlic;h tr.. ~ch tin t.. 
~1IOId doJ ,,_"tdl. 
2 ft._ 01 ..... U~nctionlng ..... tdo .. no! PfI<O/icltJll, II 1111 
N" _'" '- .... 1Id ",, ;1; "''Iew.! ;. lhe only """lion. 
3 The iwitcll "'11\' boo .e~IHld by '-..... rhe IhtMnrting 
JeQIJ<IIfICe R . ..... mf>ef ,twli ' ''''W sw,tch ... M 1110 ~ •• '""w 
WI 01 klVl 

1 .... """oJ' ....... a1o. limp 1Witd! JlUId ... "'*" .... 
OClIIjuncdon IJI/I1tI Uw ,. ... br .... p. w , n. """"" • IF J 
....... #1 tottt' Ibc '" .... I Mog'ne anti on .... 11ft "'-tIcI tic» 01 
!hi ,......Sn.. It .... Itlll51d booty a""'" • '''-al of 5" !tzI--2 If ............. II_ In gpetall ... hold tt. ItoocfoI' IIIiII .1Id 

. ft)lItI 1M ~ Idj .. t'-.w ....... nllng "'" In .. anti-
t;IcIc:tI"" dirK_ 10 1"-' ... body lie. W ~ PJont .,. 
bt .... r 11,. 1Nft. " ......... 1d'I OP<IO' .... 100 ...... CIf' 11M • 
" J:ncy 10 ItlcItt on, 101.1. lhe I>UIIn .dod.wIw ..... :b'L .... 
•• ' GI. tht ligl'al II'>OooId OP<IO"" -'tit"" br.M,,1 IIM-'" 
."" """ by lItIout 2 om If indoJ. A .. op limp ... llth '-.Ito 
InoDipc)l .... In 1hI fronl ........ MI."" Tht PNct. 1 pi MIdi 
;. • jIUItt fit In m. hI' _.,.. ...., .1Ud!. If .... .....ttctt 
~ ' .... I, Impr.cIkIbItI. The .. ,lid. "'1 t.tld be 
" .... "Ed 

1 a. .. ,III"" .,.1'" 'II , .,. .met. gfw Ihu. troublt: bul II 
n~ ........ ...,. CIn I» dltm ... ,11d by MII'rlllng th4t hel" .. 
w!lICh fofm , lpIiI ~mp _nd lhe hlNlebiti. NoffIIttIT .... 
"'lchInI CIfII>OI be II.lled " .. "ll I'" Ignition et.II-OV1 on Ch, 
~·hInd ..".. '" 1M "-.... IIIb .... \\I.fted I<) !hi -..r.t 'ON' ".,,""" 2 NwlY'''' -TlICI .... bltlttfy brtotvt, rtrnIO'IIno.., of .... 
...-!ten. .. to .... ,_ lhe powbility d • IhorI clfcvlt MoM 
\rCkiIlln ... c",ud .".. cll'ly eontlC1lo, bul In lhe ".1It '" 1M 
MaI"g: d _Inllfl'\ll PItt. h will bit PICIPltV 10 i ........ -'-3 8",_" 1111 "1~.~.·.rIII. CICIfIII)ONrrIIS of lid'! ...... dI ... ..., 
a'MII._ EhImorI cIIfic,," 10 dianInIlt ancI" , ........ ,," 
.. lalm J • iii I Cia! 1IIC1ric11 toni"" r:t .. ,., lite IIWCI 10 h In 
",c_ItJ OCYIKIS. Th'- CIn tie ""..,. Into IKto .Ith. 
wlJ "a.MalIDr~ 

UN •• '5110:51 :11 

1 A IT :. rMIc:h find 10 "" Itft"'-iLd IIdI 01 .... O. !cP5 
___ I". ".1'flIng lImP In \til .... ",,,",,M III ... 10 iftd;ca~ thII '*II'" "... bun .. I.mll. Mo .... Inr>· .... ~, II " h.· 
_, ,J wlih !hi MIn .. LlGI,ilOId and wII onty ,Ibw ... 
,-.IM 10 be I Ii J If iI'LrI gllotloa '- h """"'" ,,'1'" .... 
dutch;.. $ a J, 11 CI" bit d. '*. J b'f'''!tins''' . tI!iYILII_ 
Oft 1tII ..... '-_. Ii'IIII < : ~"CI~ ", _ "'It. to d'II-"eII 
,., ....... Ii'IIII .... 011 ... 10 wrm. The ",.,., tI'.o tid IoiLdkIIi 
cumlnuity ............ "" II .. lIcled W"Id Inflni ....... IInc1 ""'*" 
.... . ..., 9Nf • 

1 A IIMI '*"'D:"rr,pe WIItCh IIIncorpor.tId Irt ... CI'*'" 
:.v.r. 72 ...... to pr •• lnl ClPlrllIot'I III ItII ttI\f1If clfcvh "" .. " 
IllY 0Nr hu bllfllIllCIi J , unlaw IhIt dt,oech "-" II4IId IrI. If 
Cit! be cttrldld b'f' IhIt ' .... plOd d51 "ibid ... lor IhI MUttll 
~.JIdL II dozlle!! .... III ....,.1 be ,,,,,,.'I!. IS 11' .. ,. '- na 
llliilf.,1Ofy ........ '" "'P'I!t, ThllWltdt CIn bltl."e.5~ If't8f 
",II .... till dufcI< tIbItt ,nd IIYotr ltlliIII, 

2,a.ltd._IInIP'K,Jew. 

1 I" till _tit d • IUJC)ItM<! ..... lIvncdo r !hi ~ .. 1wI .' IId'l 
0DI'L11Ct1 CUI be ct ... ~ 100' cgnllnulty h .... a .. "' ...... to 
INti du , .1twtd In 1I'Ie t\IoO .... eclding Sntlons, Dw,,'" of 1M 
.witCh COl _ "ions MId .... 1IlP00000littl ..... wog will be III unci in 
.he coIa .... .....;,;"g dllg<.tnI INtI loHow. No ...... 1 fI>tt lIecrilClJ 
....... m should be Iaoilled by dlL7COl'LAKlIng IN bill..., lor .. 10 
.,Qi:S IIIOr! tlrculn.. 

o 

" • 

o 

-- , o oJ 
19.2 Hewn II-. wtj .. t"wnt KP'W.,......, phdo 

o 

o 
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,..rkIng light. dim ,~ 

nil lamp falls 

, .. ..,lntoIllldlcJtcn do not 0\*111. 

Of lIuh felt or IlIow 

Chapter e Electrical system 

Blown 1>IH4s1 

B.IUI", wi. noc hc)1d c"-~ 

Blown bulb Of fu .. 

BIoMl boIltI 
Dame;" II.ashet ",,11 

F8II1ty twllCh 
'''00",1:1 .~",..., 
faulty -"..nac0l' 
FIWI'Y ...cI1f\er 
F, .. ty ~atot 
W.rInCI ftuh 

MIIChIN .... IIHI' 
EIT¥",ney -'1c1'1 In OfF potilioll 
F .... IV _11~ or .. 1.*'11 
IJinary flit 
I..d<1I1 bttw.., t......m.l ~ 

• 
ChecII wiring ..-d ,laebicol COi,..-.-n .. !of 

IIhon circuit beloft fitting """" fuM 
0Wdt blltlltfY CDnI'lKtioN. -"'0 whether ~OI'I ' 
...c1Dl1 et>ow -'11M 01 """h ....... 

R .. ,,,,.. billie", and chM~ wilt! b.nOf'V 
Clllaro-', Chedt ... "".,tot QUlpUt and ~ta9' 
,.g<htor rKtlIIe< ooodIIkIn 

CMct. MQlrIty of bulb ~ 
CMd. urth ... lUrn cor;. ... cIIl .. 

-. 

Remwe ltart ... motor IIIId .... " bnrItMl 

"'~ 
DiN~ dutch 
Tu," on 
ChecII a>nlirMlity ....... 
or.clI ...s tIOh'-<l If ~"II'\1' 

• 

Th. UK CB90Q 1'2· 0 modlll 

• 

E"91n.I~.rbolC unit -
• 
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Chapter 7 The 1981 to 1984 models 
COOl1l."1Io 

In\,oducrion ~~ .. _ .. _.~.~~_ .. . ____ .. _~.~.~.~ __ ~ ____ • 1 
Engitla: mod~ion. ........ .. ___ ... ~.~~ ....... _ .. _ ..... __ ... _ .... __ 2 
Fuaj line di~l9'" unit : ........... tion end '1_I!!on _.. 3 
ItaN 'ion lfTipII'" (~un/I): \i2l~'II" CIII900 
191111 on IT Id. I . ... _.~. __ ._. __ ... _n___ _ 4 
Fori;. .o, _ ....... Idjolf,m _ _ ._. _ 5 
F"",. 1c:wU: 11"" ..... du:ription .... ______ .. ____ ~___ 8 

F,onl /orIo.t: dil.manl'lltlQ. ._llIon 8IId , ..... ".,.,. •. _. 7 
........ di¥e unI\: .....,inllioo'l end _~11lon ___ .. ____ .. __ . a 
A_'I " .. ",'010 ... , "'1j)r1.tt> unlu: g.....aI ______ . • 
F", io 09 ' .e,"""," .ocI ,.riltltlg - f mAei . ... _ . ___ ._. 10 
fto;Im ... ~ ... : "nIOYai end 'oofItt~ .. ___ . _______ . t I 

I,'~iftnlll" 

-
Twin piRon CllIipef: g. __ M d .. c:rfJoIion _. ____ ._ 12 
Twin pill,.. YMp.: pi(! ._011" _. __ . _______ .. __ 13 

Twin p1s!on c:.ljper : lIJOaO'I'\i .... ion 111(:! -"0 ..... ""_._ 
"_" IOr/_li,* .... 11: Ifl;tine " " ,I' ... '0 1181 " 
~ 1983 ..... _ •.• _._ ....... _._ 

____________ I Ii 

Igriliot> eoM!C": .....,cwaI _ ..tinint 18 
H.IdI.mp bulb , ... , .. aI - US h«:lel' 17 
.... edllmp: .. moval.nd bulb _ .... _ .. F mlde1. willi '''"''II ........................ _ .. _ ... _ .. _.____ . __ ._ 1111 
""..,.,mp:·ell;o-mm - ell F modela with ,.,1"9 ---- ,. 
AccKaor/ imlm.omema: ell F medII, with t.Irino __ 20 
Fuel .. uo- 8VM ..... ' '.1""__ __ 2' 

rhtt ~~I/QM Met ..... balD .. IIMM'. ",. I'T~~'''' COtllcf'fd Itt rllll updert C,..,., and ¥"." In '''' 'fqu.x. III the fllKldIto(J 
C,.." .... , 

0.-..,11 .... igI'll: 
CIII1 SO F .11 . ' ·0 ... _______ ...... __ == __ ... _ ...... .. 
C1700 f2·C "_ .. _m ______ M'_'" ___ ~._. 

Whaelt..w __ ._ .. ______ . ________ .......... __ .. _._._ ............... .. 

=::'.;;;;=---~ -:-=-=--:-=-:-:.:.==-~-.--:::: 
0.., .... ~I: 

C8 750 ' ·8 . ' .0 . ____ ._.-::==_=== __ .. _. __ 
CI 750 F:-C ... __ .. _._ ..... ___ _~_M_ ......... _ ... 

illS,."" 
Il55 mm 
1520 '"'" 
115mm C 
140 mm ... " 

232 kg ill' 1 Ibl 
1'3 kg 1!1 llS III 

Moctal dlfMn&kN\s af\d _Cghts - UK CllOO ' ·1_ F2-I, '-C, F2-C. F·D ,net F2· D 
0-111 .. ,..th: 

C8900 ' ·8 . F2·8 .. _ .... _ ....... __ " .. _:===_= __ ::._-_.~= 
C8900f .C. f2 ·C. F·O. f2 ·D ______ _ 

OYer . . ... id.h: 
CB900F. 8. , .C. f·O __ . ____ . ___ ."._ 

""'.~C~B900 f2-1I. F2·C. F2-D .. _ ... _ .. __ ._ .... ___ ._._"" __ . 

.... .. 
... . ... 

_. -----
.--,-.~- - ._--- _.-

C8900 F-8. F2-1 __ ...... _ ....................... _ ........................ . 
C8SOO F-C. F2·C, F..fl. fl _D ._ ...... _._ ...... _ .. . _ .... ......... _ .. . 

-- --... ..... 

2240 mm 4111 .2 kol 
2230 '"'" tll1.8 Inl 

80S mm 4l1.7 Inj 
800 "VII 43' .5 inl 

11 25 mm I ... .llnl 
1355""" 163.3 inl 
",5 "'m ('3.g Inl 
1345 mm IU.o In) 
515 ,."" 459.& in) 
815 """ 130.1 1n1 

160 mm 15.8 Inl 
'45 mrn 15.7 in) 

232 kg 1511 Ib) 
245 kg 1540 III 
142 ~g CS34 .. ) 
263 kg 1558 in ) 

CtI.pur 7 TlM 11111 to '" mO$ [I. 

Mev'"." id a,_ end walgl ... - UI CI710 It. F. C ,net IC '.'10 8S 

C8750 F ' 81 ·82 . __ "" _________ .. ____ .. _. 

CI 750 SC '112 '83 .•• _ ----_. 0-.' width: 

C87SOI( '" .82 i~~~~-~-~~~~~ C8750F ·81 ·82 ._ _ __ 
CII750C '" '92 ___ __ _. ___ _ 
C8750SC '92 ' 113 _ _ ___ .. _ 

Oy.uH h,iyl\t : 

C8150f '81 .82 .... _::_:: __ ::_::_::_::::::_:=._::_::_: C8750 C ·81 ·1I2 _ .• 
C8150SC '82 '93 _ __ _ __ 

tN! ,ulll, .. : 

, C1I7501( '11 .82 ~====~_~-=.~_~--~-~._~.~-~ .• --_ CB7SO F 'III '82 ." _ ..... 
C8 7SOC " 1 -12 .. _ ..... __ ~. __ ._ ... _ ... _ 
C8760$C 'IZ ·83 ... _ ... ______ . __ ._ 

Su, h4f;ghJ: 

C8]5O" '81 .82 _~=~~~~~~~._~.-~-~.-~-C8150 F '" '82 ___ . ______ _ 

CIJ150 C ." '82 . ___ " 
C8150SC '112 ·.3 ___ . ____ . 

Fooc,,,, he'O"'! 
C8750" ." '82 .__ _. __ ._"~_ .. "._ ........ . 
C8750F '81 ·.2 _. _____ ._ .. _ ..... =:::::::::: 
CII150C '81 '1I2 _ ...:... __ :.. 
C1I750 5C '.2 '83 ... _._____ _ __ 

G.a , Old cl_e_ 
C875O" '" '112 ~---C1I150 F '" '12 ____ _ -C1I750 C '111 '12 _. ______ ... _ --C1II750 SC '112 '13 ___ ..... _ .. ___ _ 

0,., ... ·gll\: 
C87501( '1111 '112 -----.. ~ CI750F '8\ ·112 _____ .. _ .... _ 
CI7I5O C '11 '12 • __ 
C,750SC '82 '83 

Mad'll dIm.llalOlllIftd ' ..... hlll - UI C8toO' , .. ,/1.2 OYerall ~th ____ • • _____ .. ____ _ ----0--" width _____ ._ . ___ ._ -----0. ....... toeigll\ __ .. __ .. ___ _ .. -
wt1 ''*M , --... -.- --- -- ---.-. --. 0,., , elghl . __ ...... ___ . __ • ___ _ ._._---

III e Lift : nlo, .... ""'" 10 Ch" I. , 2 

f ....... 
TIJIM ngl C',Y _ .. _ ..... : ... : .• :._:_~:= .. ==::== __ . __ ._ 
fI .. e.w ~ _ ._. __ . __ . __ ~_" ....... 

c.~:~~'1Oi~. __ . __ .... _. ____ . ________ . 
'$ .:lftxlkl If .... ""s 10 OT;' - 31 
• 

2295 rnm t90.' Inl 
2 195 mm 1811.' In) 
2300 ,."" 110,8 Inl 
2290 mm U~O.2 Inl 

S90 ...... 13S.0 inl 
865 """ 134.1 In) 
920 ...... 438.2 II'I 
850 rnm 133.5 In) 

"55 mm 1.5.1I1n1 
'150 mm ,.&.311\1 
"115 mm 14S.91r11 
Ill!! mm1411.71n1 

t 520 mm CSSI.' Inl 
1525 mm C60.o Inl 
153& mm (80.' Inl 
, 545 mm 160.8 Inl 

790 mm (31 .1 In! 
11110""" lal .BInI 
160 ...... 12 • •• inl 
111.!! mm 130 .• inI 

340 ...... 113.41nl 
no mm til.' In! 
320 mm IIZ.8 l1l.I 
320 mm CI2.81nl 

1415 _ 11.7 Inl 
140 """ 11.15 In) 
, 30 mm 15. 1 Inl 
Mot .... NlbI. 

219& mm (811 .' !rI.I 
B!50 mm (ll.1I1nI 
114& mm 445. 1 IrW 
1515 """ "'.8 In) 
.16 "'"' Ill. I In.! 
3SO """ 113.' IrV 
ISO mm III .' Inl 
242 kG (532 1111 

20 Ittr .. 1 .... ' &.3 I""",,",S ".., 
2.5 ' ''II to.56,'O.1!I1 ItIIjl!US gell 

NGI( DR8eS or NO X21fSJlt-U 
HGI( DRBES· l or NO lQ4eSR.U 

• 

• 

--------



, 

I 

I 
, , ,. , 

152 

Front forks 
T ...... • .•• __ ~ __ ..• _~ _0 .... ~ ••• _~_ .. ,~.~._~ _~ H~ ,,_ •• ~. __ 

O~ U!)loClly (1M" IefI I dry ••••.• _ •.•....• ___ • __ • ______ ._ 

O~ ~.~'Y ilM" leg) . 1 oil ct\¥I~ .. _ .. _ ... __ ...... _ ._._ .•. 

A • ., suspension 
S.w.oi"9 arm be.nne 1\'1)01 . __ ,. _ •.•...• _ •• _. __ ._ •.• ~ ________ ~,_"._ 

TOO"~ •• nin9' 
COntpon .... 

S 
. . w.ng.n; ¥m poWIl 1'1111 _____ ... .... ........ " ••• _, ••••• _" ......... * .. . 

Ru. !)f .... 1~ I'm __ .... __ . __ ._ .. _._ .. _ ... _ ......... _._ ... . 
fI, ... ~ unit _._ •.•.• ·._"_ ... M •••• * * * .. ·_w_._. ____ ····_· 
StHrinu t..ad MIl",'''' ""I __ . ___ ._ .. _ __ ~~~ ___ ~ __ _ 

B •• k .. 
f 'Gn' 

ea7SO f · 8 . __ ............ _ ., ....... . ,. , .. ~ ..... " ...... _ .... , ... , .. ,.,.,_ ........ . 
CB7!1O F2"C. F·O H_ •• • •• _ ••• • • ___ ~"_ .. ... . "h •• "' .... . ~ • • • ••• * .• ,._, 

R .... 

CB 750 f 2 -C, ' -0 . __ ~ ____ . ___ ........ _._ .. _* •. __ .......•..• 

TYN " .... u," (coktl 
~""" - "~---'-'-""" ..•. _ ......• -....... " ... _ ........ _-_ ..•. _" -._._ .... . 
R ... _. ___ •• ___ •....• ___ .... _¥ . .......... _ • • •• _ _ __ •. _~ ... __ •• _ •• _ 

M iIIn . __ •.. . ,._ , .. _. _ .•. _ ..... ~ ...... 'M .......... __ ........ __ , _______ •• __ _ 

._- --T"", 1IiCJt'eI. br.a.a , hom • __ ._. _____ .• ____ ...... _ _ __ 
T a~. "'""m..,l. poeItiotVp.Mll:1nfI _ .. ____ . __ ._ ..... _ •. ___ . 

1&0 mm '8.3 In) 
110 CC 

155 CC 

... m 
8,0 - 10.0 
7.0 - 8.0 
1.8 - 2.5 
3.0 - 4.0 
19 - 2. 1 

.... 
58 - 72 
51 - 58 
13 - 18 
22 _ 29 
14 - 15 

Tvrin hydr..,k dllC. ... · glllNlOI'I calipl. 
Twill ......... ulle: ditM:. !WIn pilton ul~, 

Single hydr..,1i(; diIe. .'aIe pislon ut<sN< 
Single' hydr...tlc cIiIIC. twin pioI1ton 0;""" 

'OA 
'OA , .. 
'SA , ... 

...... Inc! ~ .... ,'" 
32 psi 12.25 ~ 0;"'" 
40 1)11 12.80 I.g em', 

Specifk:.tJofl. UK CB900 F·B. F2-B. F-C. F2-C. F-O lind F2-0 mod.'. 

Spec:iftct"- reI.LIIo,. .. ~ 1 

Torque IUtings - F· B. F2-8 
Coi'iiKH"'ll Ct,,.. on. botta 1 1 0 ~ __________ . ___ ._ 

Torque I.ulngs - F-C. F2·C. F·O. F2-0 

C .... ca .. bell" ( 1 0 mml _ ... , ..... _ .... _ •. _ •.•. _ ..... _ ....... · .. .. 
Au_tic IImIroiG unit bolt ... _ •• _____________ _ 

Eng;.. mounlIng baits: 
Enl;'" mounl 10 " ..... (10 mn'Il . ____ •.•. _____ _ 
~ 10 front link 110 mml ____ ._ ......................... . 
.... ~ 8 mm boltl ___ . ___ ...................... __ .......... <0" . . ..... __ •• 

R~I-ftand ITam • ...:tlon bo/u. __ ............... ___ _ 

Sp z dlicnll FIll nil Ii ... ItO C" · C two 2 

Fuel .. - , II rnodl ls 
Totti c~;ty _._~. _______ .............. _ .. ______ ... ___ .. __ _ 

... _--_._--_._------_ .. 

II inc.lio,. II' linl to Ch 5 ... I 

TOi qA AI Inch aC 1t!nt'- F-C. F2-C. F-O. F2·0 
ComPOrtZIft 

Automatic 1imin9 "nh bolt ..... _ .... ........ _ .. _ ...... _,_ ...... ___ _ 

..,m 
5'_5 - 11.0 

... m 
5.5 - 6.0 
3.3 - 3.7 

3.5 - 4.5 
4.0 - 5.0 
2.4 - 3.0 
2.8 - 3.1 

• - ... 
40 - 43 

"' . 40 - 43 
24 _ 27 

25 - 33 
29 _ 36 
17 - 22 
18 - 26 

20 lib .. '4,415.3 I~S pIl 
2.5 1Itfe110.55/[l.86 I~S a-I) 

'j 

""'m 3.3 - 3.7 
... 
24 _ 27 

• 

• 

.~~-,,---, 
Front took, 

• 

, 110.10 Ch Shi 4 

t,p., .. .._ .. ____ .. _ ... _________ .. _ .... __ .... _ 
"...,. --.e "... ... ..,~ , : 

C9900 1'-8. Fl ·8 _____ ....... _. _ _ ._ .. _ .. ____ • __ 
CB900 F-C. F2-C. 1'·0 . 1'2·0 .. _._ .. ______ " ,_ .• ,._ 

s..-.ke Rmlt : 

Foot. "" .. , "'" 10 : CR9OC) F-A ....... ,_ ..... ___ ._ ..• __ • ______ .• _. ___ _ 
CB900 f..8. n·B ....... _ ... _ ...•. ___ _ 
C8900 f.C. F2·C. 1'·0 . 1'2· 0 _ ......... __ ...... __ .......... _ ... _. 

------:_-==------_.== F2·8 .• _._. ____ .. _._ .. ____ __ 
. 1'..0 , 1'2-0 _ ....... __ ._._._ 

CII900 F-A .H·_·· .. ·· ___ .. _· __ ._' ••. M· ... · .... H· ...... · .. _··· .. ... , ... , ..... 
(8900 1' .8. 1'2. ' H .... __ .' _____ H •••• _. ____ • ___ •• • _ 

CB900 F-C. F2·C. !'.D. 1'2· 0 ............ _ ••. _ ......... _ ... _ •. _ 
l ono", ~ butt> 00: CB\IOCI F-A _ _________ • ___ _ 

(11Il00 1'_1 . F2 ·8 ._ ••. _ •... _____ ._. ___ _ 
CII900 ' ·C. F2-C. F· O. 1'2·0._ .... _ .......... __ .................. _ .. 

Serrice limit: 

(8900 F_I . n-l -;-"'". ;-;; ________ _ 
C8900'-c. F2-C. f;D. 1'2·0 . _____________ _ 

Top ""l1l'i 10: 
C B 900 F .... . ___ . ___ .••• _._._H._ .. _ .. __ ... _ .............. H .... _ 
CB900 F .... F2-8 ___ __ •. __ 
C8900 F.(" F2-C. ' ·0 . 1'2·0 ._. _____ _ 

. 1'2·8 _ .. __ ._ _._._ .. ___ ... _ .•.••.•• 
F2-C. ' ·0 . f2 ·P ._ ---------------• 

CB900 " . ... .. .. H ••••• • • • • _ •• __ ..... . ... _ •• • • ___ ... _ ... ______ • • __ 

C8900 F.e. 1'2-8 _ _ ___ '". ___ . __ • ____ ,, ____ _ 
C8900 F-C. f2-C. F·O. F2·P _ _ ___ _ 

AITd-div.- c omP'l'nlllfil - F-C. F2-C. F·O, n -D 
Piston 00 . __ .. ___ • _ _ .. _ .... __ .... __ ......... , ...... ................. .. , ...... . 

~~ IT:" .... -~ .. ~-~, ==.::::-:_=.:~:.~:.::::: __ ::= ... : .. =:::::::..:_:._::_ .. :.-.. =:_:::~ .. :_ .. .: St,.q 1ItrWt _ _ _ 

R_ tutpl .. 1ion - aM mo~" 
SwhLgl"" ..... INoIrIng type __ •. __ .H._ .... ____ ._ .... _~ 

Tcwq .... tc (tin!:.- - •• mochle u",c" ahgVr I'l CAl I W' I 
Co-~ I" I 'It 

1'.0l"Il btr. __ .. "" _H ___ ' ___ " ___ ._. __ •• __ 

f.ont btr. c.p bolt _______ •• • .•. __ •.• __ 
0_"- foci Alii, boI1 •. _. __ ... __ .. _ . __ ._. ____ _ 

--------

581 .0 mm 
5117.2 mm 

• 

inl ., 
5151 .0 mm IlI .B91n) 
556.0 mm 12' .89 It\) 

36,042 - 311.084 mm (1 .4'80 - 1.4'8 inl 
3".040 - 38.080 mrn (I .• i8 - 1 •• 99 In) 
40.040 - 40.0&0 mm 41.571 _ UI781n1 

36_2 mm 11.425 In) 
38.2 mm 1' .&04 In} 
40.2 mm 11.510 in, 

3. i1l5 - 34.150 mm (1.3715- 1.3711 InI 
36 9SO - 38.875 mm 11 .05 _ 1 . .s8 In! 
38.900 - 38.180 mm 11 .63' - 1.535 ill' 
34.15 mm 11 ,372 lnJ 
38,90 mm 11 .531 In} 
n.8~ mm /1 ,530 In) 

35.84 - 38.00 mrn (1 .4\3 - 1.417 in! 
3782 - 31.0. mm IUl3 - ,,,. In) 
Nol ... .,ullble 

35.'5 mm (1 .411"') 
37.87 mm'II .131 In! 
Hot l'o'IKIttr. 

35.07 -35.13I1'1III11.381 - 1,3a31t11 
38.87 - 31.04 mm (1.Ill" - 1.537 In) 
No!; .. .,;' "", 

35.2& mm 11.3n In) 
38.Oi mm 41 .538 In) 
No1 .... I'1bIto 

0,", 
I' _ ' 4 II-' /0,8 - ,.0 ~'J 
s.. SIC''''\ 5 

,&/) 1 2.5 cc ' 8.110.08 It 0lI 
320 c:c 111.21 II od 
395 :t: 2.5 tIC 113.9 1: 0.01 II 011 

170 t 2 ,5 c:c 11.8 t 0.08 II 0lI 
300 c:c (10.5811 011 
37& :t: 2.5 c:c 113.2 t o.oe II 0lI 

17.947 - t7.'90 mm (0.7088 - 0.707. in! 
17.13 mm 10.718 Inl 
28.80 mm l1.1l"ln1 
21.2 mm (1 .11 In) 

Nz"''' roIIIf 

..,m 
0.4 _ 0.7 
1.5_ 3.0 
1.!i _ 2.5 

1.5 - 2.0 
0.4 - 0.7 
8.0 - 10.0 

• 

... , -, 
11 - 22 
11 _ 18 

If -1' .*.~ 
3 - I .:... "'l' 
N _,72._ x.;:;: .. , 

, 
'03 









• 
• 

'50 

UI( 750 ",<><hI'. 
Mochl En;h .. No. ,.,. 11(;01£· 2000640 

102020308 
,~. RCO<u· 2,,6851 

IQ 21232-« ,., IIC~~·2204207 

to 22 I 15112 
~2 ·C "COoIIE·nOS 110 

~ ,., IlC04E·24000,8 
~ 

UI( 100 marf, .. 

Mo6tI E ....... No. 

' ·2' SeOI E· 20000ti2 
10 2015810 

f. . .., 5C0 1£-2100001 
102113813 

' ·8 SC01E-2200046 
10 2l0JZY 

F2-8 $C01(·2206870 
102225,54 

F-e SCOIE ·UOla!iJ 
~ 

'Z.e SCOIE-2301508 
'0 

' ·0 5C0 1£-24oooo1 
~ 

F2-0 SCOIE·Z"O.S13 
'0 

ua 710 "'I"" 
M", I",IM No. 

C87501l. : 
111.. 1'1(;01£-2000001 

to 202544' 
11180" AC01E .2'~~~:xl'(J" 

\021339!M 
1981 ftCOIf:·2200020 

102242484 

1182 AC01E·230000J 
~ 

C1I750 II. ILTOI: 
'"79' RCOI( ·3000001 

to 30081140 

C81SO' (5...,., ... 11: 
1179" flC04£-2000023 

10 201071' 
'lao- AC04E-21.~OOXOo.D3 

10 2117318 
1881 "COolE.22~O~"OOXCMi 

102216105 

1982 11(:04£·2300001 
~ 

CI750 C ("'.torn!: 
19to" RC01£-l\08<MO 

10 2138128 
• 1911 IICOIE_2200008 

10 2242531 

1M2 IICOIE-2300001 
~ 

C8760 SC (Nighthawk): 
1.8Z ACOIE·230"'" 

to 2323011 

en.pl •• 7 The '98110 1984 mO<kls 

f ...... No. 

~ 

I'IC04-2400001 
~ 

, ...... No. 

SCOI·2000042 
~ 20155911 
SCOl -21ooool 
102113931 
SCOl-2lOOOO28 
102203237 
SCQ I 4(00)<12 
to 4011049 
SC()9.2000017 
~ 

SC~()(l()41. 

SCOSl-.'OOOOI 
M 

~4100811 
~ 

, ...... No, 

ACOI _2000001 
to 102&2321 
ACOI-21~ 

10 l' 115480 
ACOIO" 
1"100001 10 
IIM20ge ' . 
ACOIO" 
CM300003 on 

A CO I -lOO()()(lfI 
10 3008810 

AC04-2000023 

CM300003 on 

ACOI -2200004 
10 l220040 
ACOII' 
8M10(·)01 '0 
8Mll152215 
ACOII' 
t'M200003 un 

Aeoll' 
CMOOOOIIIO 
CMOl2103 

,.-
Oct '18 10 

. " 
Fob 'flO 10 
u., -al 
u .. '81 10 ." 
hb -Ill 110 

. " 
F.t. '13 IC> ... 
,-
J ... . " 10 
Feb '80 
Feb '80 10 
Feb '81 
Feb 'SIIO 
Fib 'S2 
u .. '81 II> 

Fob '82 
Feb ' Ill 10 
'eb 'U 
F. -82 10 
Mar '83 
Feb '83 to ... 
M ... ·1ll to 
.... '13 

• .... _IuLl. 

'-' .,. 
~ '79 

'" ... 

.... ·71 

J .., '79 

Oct '71 

Ck< 'eo 

s..,·I' 

Sop! ." 

J ... . 1l 

1983 
~ 

OS 900 nwKII'. 

MocMI 1";l'1li No. 

C8900 f ; 
191 I SCOI£·2200i62 

10 22198911 

1982 SCO'E.2300001 
~ 

UK mocMI d'·~'D9m.nt 

OMlooool on 

SCOIO' 
9MOOOO21 '0 
8MOD70110 
SCOIO" 
CM I 00000 0\'1 

()(:1 '82 

• 

Dcl '80 

s.p '8 I 

TIM _~k" .:old In the UK .... IdendfIocI ""'''' • model 
auffl. I •. g.. F ..... f .8 ) d,h"I"9 fhe I'nCdII ''t'POI and ,.. ... ,_ 
II><MII .nd Ihll ahc1.tId IMl5UC>led ~,.,... wI,II INt angl .... nd 
fr_ ........ h .. when oodotnlnv IIJWIfi PiOna. To.1SiR tur1ht, wI,,, 
... 101 IItMtiflcMion. "" .... ;" diatlngu'""""V Ipt ...... _ lisled 
below. NOI. IIsQ rhII. the poo,,,,,_1o. e~. _ eMUI d • ...,.. 
eP>~ wl.h .ech ~ 1'nCdII. 

C87I1O,·a 
.n"....... __ In M .. d> 1181. In. F-S ,.pIC',", """ Ca7MH'-

A MU6w1. Th. "'lin ch • ...,.. ~ 1M p<lICf!dInv modIl ... " In. 
• ddI,k)n 01 • ~..:u .. m._.11<I ""0"1111( tu~ v ........ o .. m .... 
II" _ ., !hi rignI~ CItbu<.1IOf and """'""""ring In. ,"n
IMtd .......... !wi Up. A _ '""" bo-.... """'" q'i ...... H 
lintd. Iftis h.~I", • tK''''9''I1tt lid he-Id by t...o Ie".,. l ... 
ub.1o<4 d>angn l!>cIudt \lie IItth iO 01 lin .nll·Yibr.tion Ihoirn 
IM"' .. n "from tit .... d'tKa lind whI,1 hub.. 

ClnOF2..c 
The F2-C ..... 1qL'1c0;J+~ wIth.~.!.wIng. "'" !h!, is "

.-. (hlc". dllcIo"ul" .. ..., ..... Alone with the f ...... 
e_ MIdI ........ lIWtl'\lll'lMlmion !wi_I .. lind .. , tl <:tadl 
"'" ..... 1 I 1 hnd~ fMw fronl tw .. U llp ......... ",,1(1. 
me .. bII<Iv til' 'hi fWln.lNlon ~. 

CUIO F..o 
n.. F-O ;. "" .... 1Iy lllmillt '0 "" Fl ..c. bu ... 111_, Ihi 

I'-ina ,nd -.tdltloNllrMlrvm ....... 

CllOO ,""" 
e .. ;;I" lima .. 10 "" """ f ·Z ,,_. tht f.A '--' .. ., 

_ 1rDn1 to.U. TbtM IIU1 timiI ..... 'PIM_ 10 '''' ...... 
dHioJIn. !wI _ bu ...... Inllfn.ny end .... _Ipped whll "nlltd 
.... '71"1 Other dIulIs Inc,.. ...... 1'Ied lAd hl;hllvhlod eo...
whuta. 

CI900 F-I 0IId '2· 8 
n.. fB trod F2 -8 ntodtl. ""n be diallng.uilho<! from Ihe F, 

A by I .... ""111 ~hFOi'l brIb e.lipInr; and VOC:U .... :OPf' "Mt 
",._Iie I.,. v ..... u!hlld 10 the CS750 f·B . "" F2-9 is '''' 
I"rod .. "I !Wi. lind .110 I .. ' ....... "ri'nd hudlamp • • 
¥Oitn'\!E1« .Ad • QUI<I. do(:Ic loth modoolo ...... " ",Iocf tit ..... 
disc. W"ith ... 1Inzi..d>rllion liIirA lilttd bot"" 7 I , "" 0iK lind 
will" hub. LHI otwI<IuI "'"",Iiont indIm. ~"" dIwlg7110 
the 1It'~ mechlniw>. 

CllOO F-C lind n..c 
I~ ,Imillr 10 !he f-B...., 1'2-11 ",.·.hI ... IN C 11'_11 

h_ ._$Igned fron, tw .... ....., .. c:'tlint!fl' .. ~. m ... nl;,.g 
brl-ek.ts. dilClInd ............ ,.". ~1I'III_tinfl ..,qemlln' 
is .wiNd with Nbbor--bulhld .... mOunD e ... hobd by 
p/vollng ...... .c tho fnIonl.. to reclwo. Iht ..... 01 ...... don 
Ir.....mtIMt '(0 .hI hmo. n. ..... I,onl fotio. _ /llItd wilh", 
",11-41\00 oytIlIm. whllM INt FVQ ._ .. IINhlion w-nlr. haw 
.. mot. N's-oIOiIa. otto« c:I'>io'Gill k.oI Ht ....... ~ ,.""'" ..,_n ....,., • hll'lOlpipt. lind ntp-",*,~_ 

catoO F-D .noI f2·0 
ApirlImm .... n.tIc do • ...,... 1"- .....-411,. ... YI1'I' ...... ilIr 

to In. -c- • .,1'0 ... o...N dIow"" h+', It .... 101 litttllioni to 
_ oIIhto.ubcl< CI ';1_"'"', 

us model d ...... opm..-t 

The ., ...... .-- ""ffi> 11'1 m. 01( ... ..,. is"", ~Id In 
m. u .. 01 lhe US mle""'ItI. !fl ... IMIng """',ifIId by ... <:;111 
."If .... ~he ~I ....... "d In 10m. 'n".""",. moa.a ". ..... In 
,n. SIt"""'.,.., l1<li_ .tcto mode' ..",. II 1.1 ,1tNKI. togIlI .. wilt> 
,... m.lt, ICMntityinv " ....... for . 1Cl'I _ . 

CB71lO I( 'HI _ 12 
TNt I( modooI_ Int'oductd In 197B . ..... thI bt .. rnoCMl m 

,... • ..,.,e. Given "" -... ... ..,. of c'" C8150 C Cu.om .. oodorI. 
thI ror. oIlhe It e ... ...,.., ..." .......... lind It bI<:aItIt..-. 01 ... 
KOnOmy _1iDn. The lollowin; "1t"'H dis.l...,....., tho 1.1 .. 
modIll from the 1978 - 80 m.en;"u COI.,1d in tnt ....... 

-~ l'" 198' Ind 1912 _II ... _1ppId with. _ ..... _ 
_flll<I ... ,_de ftJ .. "'I~. mounltd ttooo. m. Iight-hlnd _.Of and .. GRing in CC"''''''''~ "..;an rhI ... 1nUII I,,~ 
'11). n .. loon! b."' ..... '1. ~, d.lIl"" "'IS cl\ao" 90'\ m. lid 
bt1nV ".~""" by _ , ,""" III.., ,.,..,. "' ............ _ 

The konl fI:wU wer. modillld 11. I ........ 100 _ bonom 
buJloos ~o gi'I'I ;',..".o"d "1pO<l"" ....... the ttll1"lllt- INIn IY9I 
..... tinIotd .It "'PI-"'- fi".d.. ,.". FVO _ "'I~ .rt·1"\ units 
_II "oEKtd bo Show. VHD t~_!S. 0 ..... ehIngon 
1nc1udt<l • modifi .. "'I<It."", lintd .. Ith • , ...... _ q ...... . 
h.rGgln bulb Ind '~Md pllnl_'Ad gt..,nICI. 1982 .... .... 
inU'(I4uCI ..... 0/. !win pilUlti IN ... e .. · ..... aIonO ..... ". "nW'!td 
bo-M. dlie ....-ith 1Iot • ..-ouAd I'" ........ 1dgI, 

Cal50F tI~ lN1 _ 82 
no. F. 01 s..p...pon noodool ... " aubjlct: ... tlml .. ch ....... 

co Iholl o. .... it: I~ ,-.. lot the I( modi/. 'n ... ""' of In. f 
med,I • . IhI _ 'ottr.l _"~ 01 "'IJI' ,,*".MI,37 """ .... ,Md 
of 315 ...... ) gI.inQ ~" ... o'.cI riVldity. ThI c:c.m- oWl ...... ... 
of • tligmlV dII'f ...... 1, p',,, lind alto """"1<1 I!IInoo dllr'gu In 
,... IM.rIoIQ lind .......... ' .. og ..... nt. 

Clll!iO C C.-tom tN' -Ill 
Tht .. y.... "9&01 Cus'OIII ••• __ co. .... In In. mIIn ' .. 1 

of thI, 11'1_.1 w" I1nIe ..-. 1M", __ M", ""d'ltd It 
",00 .. 1. Such .... III POQUCI,i1y bl IhI US. hcr ... _ . INI Honda 
.....0. .n .ubtequent _5lon. ,,"". morw toPI'O'IIcIMd. the K 
IoIIng ... 11d 10." _my modi! roll. Amoo'lltl thI..-. 
noIIt.1bII diff ... 8ftCH from 1 gill onwardl _. "'" _ 
Iwldlrl;· •• front fo ..... eornPolt. with ' ...... Id lit ""pa. R-...d 
Com'I. r .......... _. fhltd . • nd 1 .... ftonllN ........ of m.!WIn 
disc I¥JM, "lalni"9 tho tingI ..... on ell,,·, of ...... .,..,.. 
Tht ,06-O[)Itlll<l ..... dr" ... bo-.... WH .... Inod. S";"'JI .... "" 
botari...,.. II on ... mod,l, /roll> 1981 _lid . ...... 01 the 
P>H<!1w 1'01 .... ype. An' ,.,$I)O<iIIgro Lmlr. w,,, Show.IIHO In 
pi..,. 01 ..... 1)<,, ' ''''1 F\IO ''\111. Tht uriito- .. 1III'd:bNm 
Ioeadl_p ... repllCId by ....... IIniI orirh. _ .. tbII .. .....u. 
.... 1ogIfi H" bulb , T ............ ~ tu.1 'IP w .. 5!~~ I.nllnc.d by. 
vlCUUm-opetll.t</ 'ulOMIIIc: v ...... 

CR750SC Nigh.' ..... t911l - 83 
Anolhe, ....... Iion on tP>e lletory c .... om hh" "" Higtn, 
~ .ftp_ted I , .. mOrt Int.g,,,td $1y1ing .... cis!! thin 
.hI C ",odorl. The d~Ilnct"" bodr ..... k i&.n. ma;o. ic:Jenlif)ing 
lettu.e o l.he /nod". 17ong wit" c.tSl "lor '" 'WII17110 tho 
u"," Com.tI.) ....... " .. 37 mm lrom Iort<t _ fiuld, eonoc>Iwtt 
... I.~ linktd Iii' CICI .nd TFiAC Inll,,,,,,. ""'h four pr:*1 ..... 
" justmlnt. Alto 'tted ... twin lronl alit; br .... wiIto twin, 
pilton cIII ___ 01 .... dorllll cn.'J • from In 000101l1'I90'''' 
models _ r;onH."'" III 0'0tI1'I'Ific lI'oodillntlor> • ...t.Id, ... 
nllmlt .... bul 'fOhic" ~_ ~"Iw 11'1""''' .ffeet bl .... inl._ 
IfId ."",1, '''"" .. T .... " a.ft n(I lignific .... cliffor..-. be""nn 
till 1912 .nd 1983 1I'000II1l. 

CI900 f ',op ... ~a,' 1981 - 12-
AHillbil1n m. UI( from 1.71l. m. 900 F hby '" 1I'IId 

In "" US in 1981 . .... 0,.;11"9 lin .. _u.. to tIw CII900C 
tunOM .... " drMt ... ,,1 L fThI II'. -r,. o; ..... d In. 

'" 
HP""'~ H~YrH" OW<lCUS W", k.hot> M~"~al I><><>k """'be, 
7281. n .. 900 ,. ~OM"......:l ' iIi! I.',~ "'9"'" _I .~ th.in I)n. 1 
d .'"" .. I'" , ..... S_'WIOtl ctl.n .. ~ II' , .... 7W f Unl"~ rn. 750 
..... Ikon , .... 900 I .. lu'a", ",btW<-mOtonI.<I "'9"'" ' 0 .......... 1 ... 
Ihi ~ ... ot,.,Qine ~~.tion ".n"".nell '0 ' ''e h . ..... Eng,,,. 
rno.--e.......... "' .. ("""oiled by pWu''''II ,ods " .'" r""'l 
""",n'.1411 8 ",,,..,. ", .mlMl PotU w." ""1K1 lFou. no ""I. 
(1 • ...,1 IS .... .,.e ._, .. ,1WrYOIr .... -.1 __ ...,,1, ,1!\If!Ot5ttd 

Com$I" W,,""" • ,tylUd !>t.k. "'e .... ' cv"nao' I"";" ;o;.lon 
c.llpe01. ""o",.,ie Iw'" '.1> _ ... " .... , "'IOge" heiidlamp . 
Tn., • • '. no ..... d .tI ... ~. loI ... _ In. 1981 _ '982 
_is. MI,,' lrom "" .... 4."'~ .... 01 .. I-pOtIl I.;""g ....... on. 
fI< ... mlh/v ... ui~"'''1 10 11>1 UI( ', C89QOfl ·C 

1II ...... w ••• nd in.IIII.,ion _ CII900 _d.l, 

I n.. ."""' ............ 1 ;>rOC1(I" .. en ' ''I .... , 900 moo~1I is 
tlogP>llv <:h.no"" dUI 10 IP>tt tdoplion Ql ...... -vi/;ltllion "'11'''' 
"'ounl"'ll' _ • 'lYIotd .oh..... _ rhl...... eng ..... 
11'10\'''''''11' CO,",",," ",bb\tf ~ .H' ..-"Iing points I" 
conj ~nc.1nn ...... h .., .... 1 pi:,-o."'II I .... ' .... lhe hont moun""u 
..... ,. il>.s .IIOW$ 'hi ""'II"IIe 10 .......... rJ;gh"v ,n 'I>e 'urn, 
e,"'" ' ''a I ..... ' _"011"", 'he _, o ......... " ... ,,' tAd 
01_"''''11 '''' .<1\1"'" "om ,w"""9 .... ,,, .. I,. ",. 
2 When .. rnovinv I~ ' .".,;owt. I.~' 011 I"" knb II ,he hon • 
"""". mounl."t!. .... 'kltog ."' ... SO 1M. I~.v Cln 1M ..,t;"wd 
cOI"e .1-,o lite 1rI •• Ioonl _ 'U' "' ...... ",,, .. 9$ Ii, .. ~ 
p11'" 10110<1_ "0<' I ... I)OIOItion 01 Ia-. _ be 'w" 10 , elil.P>Im 
In !I ..... m. ' ... , .... 1iQ1Ii,_ d~ t.nJ1.II.n l.... II lhi. 
pr.tt .. ,,.," ,, no. (Ib ...... I<I . .. c ....... vlbr"1011 <. 1ok1lV'0 ..... 11. 
ChICto "'" fUbbe.t mountiftgt. tot __ , 01 da .... ...., ._ 
tnt", iI _ .Nd. E • • ..,;". .... lIN. Pn.ot b.otP>U.nd ,_ .. "..... 

11 worn. Almoo" .,1 nit .. 01 ,1NId din and U"." rn. """' .. 
prior 10 if\S"lIl1ion. 

l To Irtl "'" exh'ut! ~ ..... tarnOY. till two IIOlIi which 
Me ............. _ .0 Ih<! .....,np. SII\::Ir. . ... I~ cllml>l wtoJc" 
'llIm ,lie m"" ~"ol pipII'!. 10 .n. CIIIH. _"on oI,n. .,.1111'1 • 
and I'" "nvle tl3mp 1III'1 ..... n Ihi blllne. I>i;>I " ...... 10 llot 
'U' '" ..... au""" Tn. ...-, pipe 111"9" """ 8nd •• tlnct, 
mount",!! """, ~'n ....,... IN ,,," a .. ~ ..... II ... oorM_ ~"td 
....... y , 
• When ,ttllllinrg .hI 1>dlIull """11'1 u",,_ It loCh" . 
"-I~ I"" 120 """ \'i inl bet.u" the "U"' -r..nc! .. ><1 l.h-h.Ad 
"""" .,. ... l1C'nv ,. t a. lJotI..- m. .... _ up _ III .n. ~., ..... 
I .. ""... finu'e< righl. f'lgto, ... ,he "lto.m dOwn .0 ,he 101" ... 
1I!lIngs lind 'n In. .... _. Ihown 0",,,.,1 

• 

I 

~'"' ...... ~;.".,., 
• 

Ii • 

I 

i 
i 
I 
I 



, 
1 

• "'2 Ch8pt11r 7 The ,.., to 1 .... mod I, 

C. ;: 2'2 ~m 
1 € :tn.. poo"I .............. • __ 

1 f+'M"~ "''' i''boIta ___ 5.1 
3 Up' I _lin!! bo/UI ~ __ " ____ . • • 0 
.. EJoh ..... pipe' o;/a.nc» 13 oHI ______ 2.2 

V.w.c.I_.no;:M - I911 on US mo~. 

... .. 
" " " 

5 The ",IQlTMhon glwn in the Aouu,.. M,.n..., ..... section 
01 tIttf; " ......... can be f .... oil.d wlEn EM •• ~ion 01 tht 
_"-" ~~n( ........ On ~ 1OI01I'1~ two _ ;bed IinM 
..;II be IooIIId '" the nghl · 1\-.nd ..., 011 .... ,d",ulII ~ 
.. Aou!. the crriWlt c!cri_ uM11 indn marl< 1 -.,nl 
.,..;m 2'" 110m ..,;Iion 01 the _11 fec.; lhe ul'laUSf w .... 
ctuwoce fell Cf~oo.S I and 3 o;MI _ be ~ .nd 
'KOided. Aogle t .... tt.~ Iurt1'let (loct""M u'"~ inIM. 
0'I\aIII; 2 .,J ig ... : .-( ,h .. pOi'" 2 .... ;.,1e! """,- C..,nc. for cylmdl I 
I and :I c.." be 1 .... 1'1. 
1 To chec~ .he elNfance for cylindtt. 2 ..-d ... ~. 1M 
cr .......... " in • cloet; ...... dilKrinn .nd -lit" inda. mati! 1 10 
ct..:!t 21M ,."- ........ clnnncn. 2nd lo.n rDUM the 
co ... ·...,. lun"-, I,OI'It~ the ...-,J,o ,.,.... 2: It _III", d III) "'** the 
.. Ie! '~ CiNr.1ICeS 

1 n.. .......... 11"'._"" ''* lap lin.., 20 mt .n.. mod", 
....... or.., lamanll!d '" an 1n.1i ... dlapIwagm unI1 mou"~.txn.. 
dw tighE . hand ~tfOO'. w..n the '''O/M Is , ..... oIrIg. the 
d;"-r r.1POI\d5 10 .ngi .. "KU ...... openino;J • v ..... and 
.1Io.irIV !vel 10 Iktw 10 ___ .nor 110-, U ...... When .... 
.. ,h .. Is 1I~'l'Id .net the ........ vacuum Clun. Ihe di..,,,,,,,, _ .. , bKl 10 IQ _ POtitiotl. The ....... 'k ' ... 
l>i<'<"lfte ,lie flow of fuel. The adcjj1lon a4 U,.,.,. .... dilll/nim 
unit c •• ~I" 1M nM<l to !urn 1"- 1.,.1 I.., 10 1M off plWllon 
HC:!II" II'Il! '"~ ... " INfkIId. Ind 11" .. 1'" • .-<Iuocn 1M .... of 
~ne 0< t.lk. if I~ r. Ior~OIl"'. 
2 II -..leI M nolMi TNI 1Iwf. ~ no poo-.ilron for bypl ,,119 
Ihi 6i ' .. ' ....... ,,~t. II'd IT IoIIowa lhal " u.._buten0t8 n;n dry 
II'oW eaN>Ot "1IiIV boll " ' ,we. In mls ..... 1I .. 1i". """ on .... 
",...... lull • .., ha"""ll .... 51,1 • .-<1 Il>101111_ II MlI~,,"1ue1 1n 

1M tanIo. LI ... ing "', ItwOIl'- ,,,, .. 1. " .. dw at.., ... lOet ......... 
.. "",w lor 2 _ 3 .. Wia t._ ......... to .1efIO lor. '-
...ornen,1, ",.n '1ll1.1 IN crlllklng _"tIon ....... ~"". 
Thl. ohwId _""" if, ~B;ng II,. /lQa1 bOwl. llId .... ~ 

.no..td """. If nK.uaIy . iliad.., _ of Il>1o "- bcrtooI '"'" 
""_ 10 cllid III., IhllIoIIl bowl. 11_ IIII,d, 
3 In ttw ....... , 01 • suIPIIC11d 1".\1 In tI>I (!IIPI"", llni! IT 
-"auld b. OIml,..,d lor 'HOng. St,tt, by ... mcMIIV me dWl HI1 
II'd ..... , ...... d;1 CII"',,*,!~'" me ..... pipe 111:ho tip .. 1M link 
is IifIId dI ... Ut_rnbIr 10 tum II oft IQIt.1 Oil.\)'",*" IN! 

....... "",,II . ..... Ing ...... t;Oflo'lald 10 thl6ili •• ~" UI!II.. 
Ali"' .. thI ~ I' , ..... nd Ilh """ unli ...., "am the -.-4 To .. "" ..... 1 plopeotv' ~ei" ...:u"m ""'"OII'~~ ..... 
10..... 0"\'. ThIs II conllKlld 10 II" ....... um p/pI.nd. ~~ 
ohouId bolo "*" to _ wt..The< "', .. aMI i'I 0PI<>Id II 10 - 20 
mm Ho 10,4 - 0.8 in HilI. FOi' mcm lI.ulk:lI J>U'_ !1II1es! 
e.n .,. 8OlOIO'Olmatld .. 1oI1ow" C()IInKI the floe! InItt p;p. 
(from IN h;etw< Itllb II tI>I «1010'1 of tho .. nil) to .... hal lac! 
-od II II tIM"'" outlel Jl'iIM In .... i!able ...... r-..r. Turn I'" 
fuel \tip 10 ttw MON" cw ~ III£S" _Ilion. thin ph " ............... 
"" In .... _1II1I'd audt, If luelliow. ~ 1111 outlet lii0>i1111 
unit c.. "",I't M .,..,,""".-<1 --nc:.,bk: n lhI flow 0' ""I . 
• ~_ ...... tile ueU! dItoctld by I 0..... or dllck bt 
.. "ad"rtinu ...... un it. 

Fig. 7,0 b"- c.llMh.ft .Ugnm.." mwU tOf ......... 
c:t.r_ died: -1~ on US mod"-

Noll: inthJl -* , '1iJ""'.", shQWfI 

,~ 

, ...... ... 

2.2b On I>IIIi arml M;IlIOl(l .... VI'" on 
eng ... moIInung bol1 

2.2c fil :mg.", mounting IronIlink 
.0Id I;glll", """,n!ing bolt. 

3,1 Filii d.epllravm unil ~ mounftod on 
101' of 'OVt:I"1Ia1ld Ca<bul'ltll(lo 

• 

c""~ 7 TtM 1."0 1t84 modll. , .. 
I 'dIn 1m -- . I,M' on 

VIP I . , kwoll): llltI u-CllOOllla,.I. 

1 ,." ... \0 0'I1IpI1< 3. SK'M)n 3. POlin; 1111 foIJowN"iI ehIr>g .. 
to lhe '"I llloeidute. 

, .... 
2: Tile. 1I'l0l put_ Ie ... boIICt \0 1hI.1td blot' COOWWctor lind 
..".. ... It, Turn"" iglnilion on IoIId _ IN II'S! "",1< 10 ,hi 0 
- 2 5 'o'OilI d(; OICMI. CCW'I n a.. ~ C I ft'v, {. \ ,,",I ... ,.....t.. 10 tt:I 
bIIOI ... !t. (wTWtt "'" •• , on~\Of '" II in "" KC~ 
W ... dI ... itog. 1M Tho ~IW. I- I PI'ObI 10 I -.nc! HIlt: 
(1IfOV<'d1 poitIt . Tht ",.,., ahouoId __ .,."'"V ..011. l.ooul 
12 ...altai. 

,- . 
3 Wilt: the ""'*' Nt IIId C~ ",,*=1..:1 II dMc:ribttd In lat .. 
~0tVWIC1 _ /lImper IIIId between lilt blue ..w.! ... hitl ........ ) on 
Tho mit. (11M'" ..nit! .;de of I ... ..t 00i'0 __ U'Id I ..... nd 
.... h poinl. ",. mel .. ...so" ....,.,Id drop \0 0 _ 2 ..0/11 de. 
4 MOOo" , ... potit;""!.1 ""'I" .. <I I 10 , ... I"''''.''''';'''' 01 
..... "ClOf I , A lUding of 12 WJIItI al$tld belndiclrld. 
5 Mov.!hI iu"- IucI "om tIw bh.oe iwhit, 11 ..... ' 1Nd 01 
IN .~ rooron"iOo' 10 till yellow (whit, '''"01\''..:1 of ttw rid 
CornKlor. Volt. IhouId dlOjl \0 0 _ 2 ¥OIl. de. 
6 II ,lit .. 1dIng1 obI,lnIod do POI C:OOlllpOOd to 11'00,," Iohon'n 
above. I'" ct.Iec:livI IJN'tio unil ahQuoId bolo .. ,,,,"ud. If In atW'f 
dOu~. II,,,, "" unll c:t..d<1td b\I • Won4it de .... , ...... 

_ ..... Id , . ) 

N~'W. .... , .. :.Itd (- ) 

Connector '" ConnI!;\Of 8 

. \ 

590ft unil oidIO 
of .Id C_CIOf 

FI~, 7.2 I,nitlori 8Q .... unh l .. tC ..... '.c'1IoonI: - C8900 , .. , 
on 10'1",' I, 

I F""'..... I I • s1I uo." 
I ThI Ie_ 7to II'd IlOO """,-Is .. , ILQUIPfliId ..,;t!'t .11'. 
..... '" fronl kirk .. till lit III I IIUrI be"", v,"iIbII \0 provide 
_ ""1-' of Ilptl!!~ ,...Idjt$mlnl. The 1_ bt.. II. 
..... by • "-_!blot hoM .nc! ........ eommon SchrHde'-type 
..t/W: on IIIe olQhl ~'II<td fori< top bolt, This .. mow, the common 
ptOb"m of JR ...... imttl.i1CII wI><o .. .."..,.\40 ........... Iined. 
2: The.if po ...... rtfcM be III -,,"ding to I 1-"" 
", ...... _ .. ithIn tho tItNa ga'ln in ""'" S~.c·' Ilion" Noll 
""" II is N' ~ 111M 10 ... .,..., ttw ",vd"'~m pllW .... 1igo I ; 
if I'" po ...... I;O" Is ....... Id. fort. ~~I' •• Ion ....... """'" 1M .. .t 
~ila.tr. To"''''''",,,u'''''''''''. I 1"" from ... '''Iino 10 .,..uu ......... 1orIt:" A,,, .. ,, ... , INi. ttw """ ............ 
Inoida ,II, forb illimllId lind It ... be i;'tPcuiHllO coni"" III 
.... .... willi Wf!icienl lCO.t'ky 10 ... cOd the rIIiI 01 (lotl<
prl'vr,d .. ,\on. 
3 MI"", molorCVC".III01 er'I,"W'~ .......... ,~ ~I "".Iit' 
~ tpeClfleelly al'; _tot_on 111 __ 0;" II· \ ............ 
Thnrt _ ~ "" .... iMd SIll Ind. ",,,,, ..... 11 """' ........ L ....,_tl .. I'. 1ft ... 111....., bie""", pump will ~ ...... b.1I not • 
ttwl It oMII '" ,_ ..... , to ...... SdI .. I ..... ~ -.-or, Tht. 
IypI 01 .. aMI is ~nd on CIr II'd _ ..... qog. " ... InCf ...., on 
hoiQh "dl"" bic,dtt IYfa ..... e.ro be p;ooet'lI I from moat 
bib or)'OQps. In .... 1I!thor., OIIPI'o.r-. .toouI 3 - 4 wor-. of 
lhI pump ..... bolo 1Utf"~, 10 bring 11II1ork • ...., 10.. .' .... 
" When che<:klng "" ""'litH'll"" but IG .... I pornd~typI 
" ..... fI ~. Thill ... UIUIlIIy quII. toe:aIfI" IIICf do not 
Ion • 101 of III'UU" during ..... ..,. ... ....,1. OIljloiCr: Ihit ' .11 
poIort, tt.Ir in mind "''' • Clnlin ... ':4," 01 pllll ......... iI 
uno> W""".hIn ct.M:II ..... !hi prlllU'" I, ~ 10 ....... ~ , ... .. 
10 find tho _I of ..... Ino;......t in ttis .... : till IorIt: 11111 .. ... 
CIf> ItwtI '" .. ID INI h II1II10 ,",.-1iNod "Iii"" Ifttr' .... 
fRIll "'."""'1 "- "-" PlIlIe. 
5 The _' ..... r~11 .. 1II1 " tot thrt Cltoo F4< fotb iI 
0 .. Ihhoough ..... , ... bI 'liMe! 10 bit .. ' In 7 - 11 ""10.1-
0 ,1 lWcm'l ... ,_1 •• 1 ......... f.,io ... is ftttlid. ~ mtl on no 
Io(:CI(Ir,Ntt ....... the ... 1 r, .. bo .llMdt I .Oind I .. pol (1 ,0 kGlcm") 
:theMI .. 'lfOUJ foot ~ .. nl dim.,. Ally oec .... LlI .. UK 
C8900 modtIIa h_ '11 ... 1 d .w«Wtfi1lllded .. 01'1 ...... of 
1 1 - 14 pol 10-8 - 1.0 krrcm',. Thoro ~_ goh II I 
"'. I ""'"' III 111"""" 01 42 ",,(3.0 l\tetfl

t
) but It .... uo.tId be 

not ... """ " !ttl, """1 ... I I iow da", ; I 10 tho kirk .".,...,... 
_ ....... ' • • IL'ld II ....... :;11 1d";lId INI ttw .. ""I_ 
II Up! w ilt,;" ttw ""co"hd ...... of 11 - '4 .... 10.' - 1,0 
~Wem'l, 

• 



.. , 

". 
crMIU,. .. 'detlor\. "o,,4no!he _ 10 ......... cI_...di1y 

, Ff'OM 19111 _,flb ...... iMC l'lpe 01 forte w" fill.o to .~ 
US rnodtls ..,.;II"" UK 900 modtola.l .. 111. tHe cI the UK 150 
.... cl'linH In. p' ... ·;oo, ,,~ IQfk wu " I.ined. The •• _ 
d,l. " dltler.,..;u 10.1"' ..... tho ' ...... lIued to the "arlouI modell 
I .. lIMo rtnQe. bul tI .. " "ltte m.lnly 10 In'I<n&! dimensigo.-... ti'>e 

I, ..".11 aurf.c. ~.ntIft. From the pOOnl of ........ of 
m.inll,""_. the _ of t>v.I'P' malt .. It jV,'i1H 10 • ..,.,ad • 
wo'" foI~ ....... ~n ... 011. the krw .. 1111 01' ~."ddo ... 
3 On rNCh"- IInllCl with lIlAC .nu.lIi,,", br.klng .ysMm" 
III. Iowo. lei! Ir\coo1IOtlIIH , .... ..,tl4MI ...... , In I'IHPOOH 10 
pt ........ from 1M QIiOt. link. thtt .."i-dIVII unit conlrol. 11'1. 
<J.rnplng ,'I' 011100 1M. Whoen tIM bt .... I, 0/'1. tile ... _.i,," 
mo~ .. _ .. !y, bul .. Ironl bnIk .. 1"'_" '- 1f....".,ln~ .... nge ...... , of baclt~ .... uh ••• bel .. " .. the 011 IM.I 8nd lap 

bu~. Ind to specific d ..... per rod .... , loll Iodt pilCl! ........ mecher>iuUy ml'OUliJh. ink....:l pO,ool boI ..... '0. control wsw. 
In 1M .ntI-dhoe _ . this On(:I'U_!he cu, .......... c.mpI"II _I'll*. n.... _ des-rib«! In " .. SpecMlnllclr-.....:I Iho .. " In 

1M ~nying 11M dr.wIn; • . eff.a. ...,Ing IN Ief-»"c, 01 the .... dIInoI 10 piler> 

de"" ... '''''' 1\ \tilt t.ont. Tho! de(Iio" of ..,,; d .... 4rffec1 ill 2 no. mo.!: signif"ocan1 cn-- from 1"- .. ~, mlll Is me 
IIdoptIon of lOP .nd b<lrtoroI butIMI" 1"hk ..-. !hal IIw 100\$ convolted .. an 1IdjoM ... 01'1 _ ... of In. unit. Nod poo¥i~ 

i, m~ 10 ,""mit normal loot. 1'1\0, ..... '" _Ittgot-'ICOI e.n be buill 10 fine,r la l" . "'I1 ...., ,_ ~'I' _ .... 'wl, 
In.n tho! unbvthed ........ no. ,educed b.'rin8 ...... ~ .... 1 ........... ' __ ... _u .. ..s. 

r--J / --, 
/ I 

I / I 
/ II 
/ /1 
I I 
I I 
/ I 
I I 
/ I 
J I / 
I I /1 
I I 
/ 

"- _ ___ 1 -.-
J L _____ ~ 

, '''-, 0 ..... J5;'hJl 
3 S .... , Sr_1W1n 

• lema bodII 

• OempMnId_1 
T O~nxI 

• .......... , Rfi10uItd n 619 i 
10 DlmH_ 

fie. 7.3 Fr_ fotb - US C87!1O It. F. C.IOO f ..... UK C8100 f . •• F2--8 ... ode. 
" Ci«Jtp 
'l'~twI· 
13011"M 
,,, , ... up ring 
16 T"" ""." 
16 t_,., O 
, 1 0,.", boll 
'8 S~-m.r 
19 A I"" boIr 
20 5n/Jr1i ... ., ...... 

21 Stud - 2 011 A 
22 Spindl# dMnp A 
23 W...,..., _ 2011 A 
U Spring ='w - 3 oIt A 
25 Nur _ 2 aN c.. 
:l6 Low"'''' II 
21 ~hboll 0 ,.S'. 
28 Nul 0 
29 Ounllip 
30 Air...,... 

31 O-Mt ~, " 1,' 
» ..... hoH 0 
33 O~ - 201f f, I'4,'J 
:u Uniolt 0 

• 

• 

• 

f"----------------------------------------------------------------- ,., 

, Top,., 
:1 0..,." 
3 SINK" 
4 Sprirtg ... 
Ii S~ ' 
6 SI_JoIon 
T L_hth 
• 0.....-'" 
$I ~1fNI"" 
/0 RIbo1nd •• , ••••• 
" Cirdiip _ 2 gil 

'2 WH .... 
13 S"",.. 
,,, I¥..-d ."" 

-

-

-

fit! . 1 .• f._ forb _ US C811Ml Ie nul 1 1 

/50Ml>l»'rfHiH.r 
16 O·ring 
1 7 Oint $~'" 
18 C~/;" 
1901 HM 
20 B«1:.-up riftg 
21 TapbuJlt 
22 lo_,., 
23 Dnm btllr 
245. " "' .......... 
25 A ..... /loll' 
26 SII$1 ...... . 
27 And-dNI , .... IIc ' ; ',,,, 

28 Sui 
29 PlJfPII 
30 Ooring 
3' PlrrPII JPritttJ 
32S" 
33 CiWiIJ _ 2.", 
34 800r - 2 011 
35 S ...... 
36 SMH:t~ 
37 0 ' ';''1 
38 SMc(~~ ...... , · '/. 
39 &_-2"" 
40 a,l.,,' boIr 

• 

" ..... "2 8M1 
4.1 A1*r fKIII - .. oR 
'" 0,,,,, ".." 
45 Soli"" w.JMr 
46DU4lUP 
47 AIr~ " 0.,.,. 
49 Top"'" 
600 .... 
5/ ,.,,_ 
62 0""" - 2 .", 
53 Union 

I , 
, 
I 



, 

• 

,. CN~" TM ' .... to' .... "'~17 1. 

, ,~- 15 OWl Nfil , 0 · .... /' Ckdi,I 
J ""', 1701lu" 

• Sr...cftk1,n III BK1I- lIr"Wog , t_lwsh ,g r 0ItI buV. 

• 0.,.,,.., IY>d 20L_~ , Pi.,on ring 11 S, .. d _2"" 
• Rd D nd q/'Iing 11 S .... uil'c ~ , Cird/p -1 0/1 23 W.iM< - 2 off 
10 Wull., 14 S"",. ..-" .... -1 fill 
" Spm, 15 NUI-lo1f 
12 H"rlfld~ 26 ,4.." HI! 
13 O .. ,~.,rod_ 27 S"~'",, ~ 
,. O-tlng 18 Anrf-4"W""'" 1tfN,." 

1 Front fcHb :~. '.OO . ,lIu and 117 7FT-h'V 

I "'-II*"M'" proced\n lot cI .. lifIQ ""'" moM lypeos of II:wtuI 
.. IIrofdy ......... , . MOd In ..- .. ~ .. !he o.UOif, Qi>en In 
CNpI. 4. S...,lion 8 e..-. lit 'U!r. ~ Hell. ho " • .., 'hetlhl 
", .. buetMlcl forti MQlilIi' ellghll"t' .. "illd epptOtd'lln Qtt1.1n 
.12; .... 1 •. and thill. cIIlC .. ued IMIeM . ThiI SKtion .... ,," III ,II 
US modI'> from 11181 _~ I ... "" eI" of till UK 'SO 
I'oocIIl5 ,hi oo:9n-' unbllIIIMd forb _. IIMd end thuI """ 
s.<:lion doH rool ~. The UK C8900 F .rId F2 m .............. 

• 

• 

• 

2' S .. 41 SMc'Of 
30 n.1OoI 4.1 0., __ 

" .... 44 SIJ'lnt 

" Pislon ., , 4., ..... ,,- 46 Ow/ UP 
34 CIWIp - 1 oil 47 Air.,.. 
35 bot-lo1f 411 0."... 
315 SIN ... 49 Top"" 
37 Dr ... boll 50 O~,., 
38 S'Er'", ... ,. ..... !UAk_ 
31 Scr.. - l off 52 0";'" - 2"" 
40 S"'Ulor __ "if pIMa 53 U,..", 
>I I O-ring 64 S ....... 

198 1 on ••• dI _ ca •• 1td tllo .... . 
2 BItforto'he!ott. Ie11I C8n lie ' ' '''0 .. 4 if ill M('M"i'f 10 
d O, - I'W' Ie ........ '- which _'ICII ..... __ phIQs. St.W4 

by' _ •• "' ..... (tuM c.tO from .......... IIwn dIIpt-. ............ 
toni 10 " ... H ....... M ..... Irom .... Io<b. I+oId !tie __ 
l'Ie'o.awo<' 10 ...... ,,' II: lurning. then U~ u.. ... hoM ....won. 
{The c:onnec.Ot 181oc11td QtI ..... tIght.hlnd or IIIft-hendcell bolt 
KCOOd\'11 to ,he modeI.1 o..c. eII_iw_rtd. ~.w the 
reml' "''9 """ of ..... hoM aM .Imo.,. II. 
J n.. kodhldulol b1< leO' c... _ IN ,_.,d 11'1 m. ...... 
...,.. "" •• ", firsl .. ,,,u1 trw '-" .. , .... .... dU ",1 -."d 1M 

brak. Clliperhl. 0 ... "'- m,-tol"n fitled -"h , l.irirIg it Is 
1IIII,1lI1. , though 1I011bIoI .. ,." _tiel. 10 . .... = .. ,""" lillilnQ 
befo, •• 1I1mpt11lg '0 .. move fhllDrIta- Wi '" ' .... llIring "mot .d 
.ee ... is much IrnproYN .nd , ...... illeu cht"'" 01 d ...... ~ 
It.. f.,11Ig surl.eet.. 
• CIt"", thI 10\\ .. leg In • .,;c, by III ClIlptt mou""ing lug,. 
"""9.oft i_ 10 IIfo<,m d",,~ S!tt<;kenand..mc .. !hI CIP 
boll Thill;. bnf don. using ..... 1Dckir>g pi;". - Vi"-ons- 00 • 
MOl. w.end'o lor .... mple - with Ihin aripl. of h;trUwood '0 
Pf'(l11Cf the 5UrflCtl Ii ....... 01 ,he ClIP boil. llft _.., I'" c;tp boll. 
, he l19iJ<:e1' h.h_ lilledl end , .... sprlnv. II" im~WI' 10 ""I' 
, ....... I.,Mo ~'Io ... 01 I"",, c~"'. to !hit lhey .. , 
"roned o;:or''''''y. Wt. ........ iIb!e ... ,. lIjlfing i, used 11'1, 
~ .... WOIU>II coli ....... 1 be fine<'! _ .. .,. I .... ' 09 of the ""k. 
..-hill! the iIP< ioogt; used 0'" ,he ClKlom IftOdeI ...... their laplrMl 
"""'ion IC !hi botlom. e .. I .... litO< l.tIM-\g lun"". ~ till look 
_ • dr-'n u", _ - pump" it III ... '''' ~ oil. 
5 It t. ...-tI't noting fI Ihill ... """ 140 .. » '..,o"' ..... od • 
.... ,"-o</.of r~ I .... for~ 011 ..... 1 wllilout _""ing I .... 
IIlonC:hlo .... nd ~. leo. Thit ' 11<;"';''' lhe """"" I 01 the .... 11 
.. ~. drdip MId bedl"ll pi,,,. end lhe li1t1rtg 01 • 'vbu~ drlf! 
I~' nurnt:t.r 07!JC'.32900001. The loft: Ipring 'rid_if .... 
thin .. moved II>d the .. ,,;,. fort< f~1td with lU!om~lIc "_. 
mlu.ton fI<rid IATFI. no. c"' boll "'-Ad """" be .efilled. !he tir 
hoM ,.... plugytd . • rod the _tnbt¥ Ii!;!MI .... yll in ... 
lIvdr,u'''' prno;. Neal. _ "II aIoould be wo....,w .........t Il'Ie 
Mil .re. arod Iht IQ ........... '" comprtUid. .... t .... 11'_' 
build, in I'" lurk. the .. ,I wifllM ""cld uf).nd OUI ~ lh' 10 .... .. . . 
6 WhIle' lh ...... \hod do.l'o"oid M9IfIIIng , ... ~.nchlon.rod 
to"" "'" ;1 cIOeI incu< • good 0taI !III 11'''''''''''''''' _k ItLd 
'., .. IPK~HMd IllUiPmerIC. for !hill ••• _ " is SUW'alld 
"'" 1fII, fIPI)I'OKI\ it u .. d ofIIy """'" lac~liM "'''UiL MOM 
0 ...... " wi. bt bel'" ItdYilid 10 Up ... 11 'he to .... IejJ. !his 
h.tvl"ll the IOt:itd Idvt"'~!111 "o"irIa. MI irIIPIttIon!lll!he 
Inll1n.1 ~(h I """''''''tI. 
, hlt;lno ,"'- II.nch!oo\ and Ie , .. ' III) ~ .... be .... ""td. the 
,1.1 .... Il0l1 oMIIeh _ .... '''' dt<nptr rod '" the to_ '-\I mUll 
lit 1InK"" ld 11 It.. d . fl.."rod rolllel WI ' ''' ItoI 10 .... 119. 
tampotlrily' r.fiI tho! tPri"'ll. tptcott' ..... "'" flO/( 10 '1IP'Ir 
prftlur. 10 lhe I'IIed of t"- dfool...,.. rod. 
, FI .. rooi,!he <knol M" ltOIYi the 11lP 01 ..... Ig"" leg by 
..... "Ing , _";Ie 111.0. 00 IimlJer lIel •• .., the lOP turf..::. of 'I'll 
tow.. I.g tnd ,he ou'" fl .fIWt 01 , ...... -'. Work 1'" bI~ tOUrod 
I ........ 1>"111 i, C'" he IIlcj IWay "om It, _ . 11 ....... i.lalo.tr>. 
lhe .... c ... 1M "rnoo.o.d wil~1 ~. bul be _..:I 10 
._ .. Ie ~ It becom .. Iwi~Itd eo tom. Utlrtg tirdIp pile" 

•• _. !he eircllp wnlc" " "'!IS "" oil ..... baoI<ing pili. 

Iwt>tr . nneo;l~.Ad "'" .... 'h in ,"" Iowlf lei) 
9 rile .11nC""'" CtnnOl be "';Ihdr_ from tht IowtllelJ unU 
Ihi lop bu ........ bH ... d,~. PuM , .... "."(1IIon OUIWIOfOI 
.... I~ II lIOPS, I"'" pu&h I! Inw.rrts by an Inch Of rwo tnd "ulll! 
'hiI,,", oul .. "dl 10 di aloOg • .". DU&h. A_" I~ _ed"" 
.... 'M I ......... h is I~ " 01 ot ,''' towlf 11\1. 1/1en slkIo It.. 
•• ....;:h_ '!lIImbiy OIJ' of Iht Iowot. leg. 

10 On I" .. row)!h l" 'hi cIItnpet rod "'1. 00 -oiIlodt p' ' . - 1. 
... led .,ound lIS tdIII by .... 0 ·......., tmd ... "m"n iro the 
bOnom 01 .". 10 "" leG ......... di.p .. rtd. II aIIould be ..... et'oMI 
.nd 'hi O·ring "<w'"td II "'V .>gn ot _ ... or 'uklV' II 
di'<:<Wlfed TQ to" Ih ' dim.,., ,OCII!om Ihi tI_l'Iion. "mo •• 
the , 1te1iQa. .......... ' 1 .... 11 lO"ing I ...... I,. 10" .. tnd . fIO,fng ,,""'fly 11>1 onte, In wt.>eft I"'y "01 fined. Do flO! ,IIem .. 1 10 
limo". 11'10 Iowt< bu .... I.om IhI ... -.;0.,; 'his mOl" 4'LOI 1M 
cllllwrbid """SO _ ..... , i, ._ired. 
11 hlm;"'l ion ot IhI Iork compon..->Cs is mIidI die n .... 11 
n .. btl ... 1111 ', ibtd ,.." , .... um.. ,.,... .. bu1 ~ific ." ... ,_ 
.ttouId be paid 10 1111 b u ....... II I"' .. , If' obvi~ o.ign!I 01 
dim",," .uCh .. KOftnQ ..,11 ...... ~iny .u,I.c". o f "Itlro I>u$lt. 
I~ sI"ooW<! be .en~wad. Wear of ,hoi sl1,ttlC;hion iurlKII 15 "$I 
litel¥ . bu1 II lI.mag. "Iou"". ' 10<> • ...,..k! 1>1 ......... 1<1. Wu. of 
Ih' .... . "" CIn be """'*td visually. " rod ~ It .. C«lI_-colouo.d 
btoI;it"'9 "" '1<>.1 shows " .. 0ugI> <Wet I or troOI l 01 'he wrfael. 

,., 
tht buI-hot. atoould be ._ .. &d. A. _n Of "-~ed loon"", 
bush Cln 1M .tmO .. 11 .ftt, lPt.tding lno lDngiludi"" ... m wilh 
• IIoCTI .... lIr;-", . When linl ... \! lhe ........ bonh 1," e ... no! tet 
'''''ch ;1 .nr tnOftI '1Ia ... i, .-. .... ry to '1M it ",,10 ,h, 
sl , nch""" . 

12 WIlt ..... nMmblino "'" lot~ I"IJ ,I .,.;II "'* "IU .... ..,. 10 IirId 
• " "IIl h 01 tubing ~"II "n intttn" dit"'."" ""IQhUy bigut< 
~ ", .. I 01 , ... I .. ...non. Tl>il , an , ...... bt UMd II • ,ubw\lr 
ctt1ft ' et .,,1 lhot 109 bu'" i ... lhe leI> ... It ll- The ok! buill c:trL "'* 
u~ 1<) bu. on 'hi ....... on. durif'lg ~1I;"g. lub<ie'" lhe oiI .. ,1 
"""h ;It, Tf . 1h .... .,.1" it in10 ....... !Ion U-"'llll'tt l ubulll droll. Nel, 
thl! Ih, mltkMl I"". 01 11\" ... 1..,11 upw..-dt. Flt/'I Ihe 
bt<;klng plall arod citclop lredWMd KIll' !lowI\W,.dtl . ,,,,", ",1,1 '''' du., .. t!. Wh.n .. flnin\! .". lor1r. .... inQ.no;! ap..-;t •. 1-..-• 
,n.1 ,hey If .. rolled ootfl<:'ly; ~ in 1IOubt ,otte. 10 lhe 
te~"II lint 0;I0- . ...... "IiI1. !lottil lhe look I'll- m~\lUlrd . 
....httI tnd bo .... c.~pers. "',io>y 1111"';"" to Ih, '_I 
..UingI 5hown '" Ihi St:a;:illullons Add '''' P._ibtd ,moun, 01 for' 001 111 '''''h I'll tfICI "' ..... MOI' '0 51' Ihl Ior~ .,.. 
pr ........ C""lClly hIYinou 1Its! puO't'lptd Ih, lorb "P.nd 1kI •• " • 
lew limH 10 ""Ie ,he 011 1tvtI. 
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C~pler 1 n..1981 (01984 model • '" 

1. IOr;! .* 1"- III~ ........... end uCD'ld c:irdip. O,,,Ot. rod ,.,. 
tl>en be lipped DUI <"II II.~ 

7.1Oc •. , m... ",no, •• I"'" (I~...,..... .. _ "",,"'\I 

1.121 TIP buM 'ully hcwM. ,,,.., '" oil ..... 11. ctlI"III'I'" ,,,,,*", fitted} Ind clr"clip 

1 n.. anti ...... uni, I •• " _ kit ... 01 • _""!1'hr ....... 
ct 1' .... baed 10 llIe loft; lower 1-'iI ancI _ ...... d by ......... 
torq ... \ioII. 10 me ....... u '"pe<. The o.riIit Riled W ()r>I or bOttI 
of IIw bk .. ICCOI"dio'O W t'" rroodtol. WM •• r,*, .. 1_ 
unitt filled, dtlol "'Ith """ .t • rime 10 ..... fnt",d'."IIitIe ,hoi 
inler .... pIOrtIL. AI.. i.Mfa . ..... ;\ it not ~ I<J dlaIuttI the 
....... M' "tbI\-' •• e.,,' •• pIOrt oil fort ""'.,,,. ... , ... _ In. ...... 
I11III s/'oouId be ,_ad lor ~Ion end I ', tning, If i!; pro ... 
~ 10 ................. unit., _ other lion • • _ m.t It .... 
11m M ...cnuty 1<1 II. " h,ut \tie (.,.,., I. tIM """' ....... 
.... _ fonr. air lJOun ... and 10 drJoin the Ior~ 1Iit. To fIdlII,,
fhh; • dr'" plug II "" .. Ided on the v ..... bocIy, NOlI 11'111 me 
d41iMf bott. ..... Ieto pm .. 1 LIP tmCl tIM unit "om I'" ...... ' C'o. 
IhouId not be diIIlurbud II IhII '11111· 
2: A_ •• Itte four Al\erI Il0l,. ",1>ieII r.loin , .... """ 10 \tie 
10"" t.g Ind 11ft i!; .... 'Y. R .... "no III 1'" "((",,..,,.,,, 
" .. togo _ ' ............... rt. del .... boh aM ... au "':'~ 1N ICri'oo 
end bua. pll) "' ....... In I _'1 ..... "" .. ,.. kI 2;"'9- Tho .... 
end ; I '"" ..,"'" wiIZ prd>etoJy "";;" r.r.~in ~~ In ::: 
Ill" ur "'" end Crt" III Ilhed oul for 1iPlC1_ c ... 

• 

i , 

• 
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,,. Ch_p'e, 7 The 1"" to'''' moMla 

I ! 'WI IIhoukI boo """hdI_ from Ih' ... ,Ift body. 11_ Ihto 
_ "" .... w hich <to ........ ....,"" retan.. !>I.'I and tift the 
, ;, 11<10' OUI 01 1M ~ ..... body. 
3 Chect. ,N a -ring _" on ,,,. H'let:1O< ~ ~atv. pilton. and 
.... plMon 10 DOdV H~ and.""" bocIy .... for wea, at OamJ9'l. 

I .nem II nMUtl'Y. f .. "'*- Ihto pilton ourf~ .... .... " ,.. 
..... io'IO. and d'>ed its di ..... 1eI" using' ""' ...... .:.Jiper. M ....... 
.,... ............ inti .... IengIh. compaon<>g the , .. <lings obtained 

"""t. Itoo:oM gI .. n '" .... Speeifiuf ..... L 
.. 0. ... INo 1n .. ,mAl COOropuo •• 15 befu<, .... sot .......... com
" ... _ .. piYlng I*'~ In_.ion 10 the orlficef. in 1M 
,"*101. II ' ~SoI become ot.."UCI.cS.!he .."i-dio.s efteci ~ be 
_Ioui&l'r ."K !tid. 1.o.Ibri<; ....... 11Mb wlrII ... tomstic , ....... 
"",Doo'I ""'" tATF) .,.ior 10 Irw, ... ,ion. Run,unble 1>'1' 
_.-.v 11>& d ;,m.,11lng uquenct. taJno u .s rw;M to cMomag<l 

!he lui fK~L " "" eM .. "; •• I;ghtef\iftQ!he jl,1 .... i00i .. ..,ftrWy W 
....oOd dko'oruo ... A_I and delft .... MUw to ",!'lid> In. 
totque ~ I nacr-. I .. briallnl! 11 with ~ic:_ ...... Add .... 
'K .. " .... n<*I "" .... lIfy 01 011 10 'he left Ieg....t .. thoIlon .... 
~_. COII""tly befoo, u~ 1M mtdI .... WIIeq IWO ...... 
... finfil. , t_k lhel , ..... "'" ami..nn.. .. nifIII ;. "',,1lOd Oft 

bc>th "";IL 

-S.2b From _ af unit. ' I m_ ths K._.ntI ~'llnv ...... -

8.2d _. and the (Ie .... , No~ 

• 

• 
~ . '': 

'"" ,.' . '. \ 
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Chltpter 7 Th. 1981 10 1984 mod"l, 

, , 
I 

• '. ) --

1 no. I, • ..,. 900 ""O<ltho,,..q ... CIt o l~rIl1 .... ~ 
unit. In pltc;1 01 the • .nlt. FVO type. The "".ion dll' ingullhing 
lu ...... I, • DI ..... ri.flI ,_. 011 " •• ",01. _ lfIg parallel to 
In. ....... dlmpe' body. dl ' gn.d 1<1 ."1) tn. d.mpOno oil 
I_~"~ .1 • ..--. ............. TIIiI; In , ...... ..0- d'No 
'I .. d ... -c¥ tor !he CM~ efl'KI to tall f1Iff" the unli _I. up 
In ...... FOt mo.! ptAl'lio;eI PII'~IIU thete II Dille dItI.,.~ 
1M,,,, ......... ,"'-r MId lal. tYPI unII. In "" ..... I,n' aI 
........ '~"II1hI1 C ... be 0«11 "I"'n; IlW '" ... tricI:..; 10 .....00 .. 
of tiM apring fnd ill dtsc;ribed In SecliOn 'I 01 Ch,tpt_ 4 A. 
.,..;th .... eattie. unit.. I ".klng or dIomag.d damIM ....... _ 
_"".: II it; nol 1M; <'" 10 ...... 1Id il . 

1 On model. _Oppo,d wlth ..... ~ II ill otI ..... I'hl!..,. 
""".nl~' 01' Ie ....... Ie) ._. 1\ 10 gain ........ 10 

CIi1M COi'_"".1 01 uMmbllu. II Q .. in po;t,I ill the 

.. "VI"" .... ' '',~, I "" "~ _II vMn". 'u ~ .. «cn~ , ... . ... tvh'-' 
I"' ... , ctWUf ,hit !ue-! , .... lo.. ' ''''''9 . nd 'h, !ai'''111 br"ckl ' ~Iow • " .. , ~"" ttl,,,, h@ ,~, F .. ,..-g "....,....ol w ill "",,;o...ly I dd to 
'h" "''''' " .... ".'01 , .... ""''"''-Y <I.sm""l~"II . ..,., n .. ......,111'$ • ..; 
''',,' ....... , ......... IP8"I ...... ''''11 OUi a .... mM. 0 1 joI>5 ,~, m.~ 

n""" 10 be tk>n<I will .. 'he tDing .. olt. ~OI ",n'lpll. If "'.'V' 
tl .. a<an<:. ~n .. ," is .0 be und •• , . ken. e~ whol l'" ... he 
,n"""",. it. ""500 do>e 100 .. furk _~ in ,1'18". .. IUI ..... noeI" 
'" (.,.,.. (loU, b,II" IutK 
} $1." I.,. '~"""''''9 'M I~"!"II Io .... 's. 0' .."sh 41t1i 1_ 
~t .. ""3.ned~, ,he t.>nom 1>'1' ,_ bon~ end _ nu.1. AI ,n. 
h." po .... 01' , ... bI..:t 1'iMo1ic. c_ ..... .u. ~ ....... _ of . ... 
tWO '.'''''>1'1\1 &C, ....... _ ......... Il\om , ,.." . ,n. dirK""" In 

... hoc;h the IMIe<ied coli .... a<. "'locI through the rno • ..",,"U ""'" 

... lIll.k. Uf. no, ,0 ~ ,,,,,",. The IavUHId ~ now be Iif,MI 
_~y "I'd , ... ""1 __ ._.,ed on , .... ...... in;"g 1~.kI. 

) LOC.'~ II" I';"r>g """"G ha"' .... COtVteClClI. and _,.,. 
,h~m Tho", _II be ' OWnd on tne .. " .;de III 11><1 lal" ng. lUll 
1,,""- ,he '1Qr~ POCkf" The:u "_III' ••• noI , .. , to .. _ 
",><I ao'J)oiIf.,<tIIJ _n wi!! ._" •• ,.., 0<IgI'H III ... ,i.nc. _ 
dO" ' '''''Y ""~. ;m_it>Il 10 .. ~" Ih' conJ\tCIOI'lO II "'.~ 
,,,. ~ ........ 10 ....... , ~I'\~ , .... ' •• '''9~'' ''' IifIId p..-tht (Wa. 01 tIM 
m;ac""'" ' ... ' " 1oaS! _ .............. '" be .... d, 1 ., ttI~ II. 
4 O"""n,.,CI ' ''' _ " "' ..... . nd ""10" ,h ....... .... Sl~ .... 
• '~I '''' """. _ ~ bull Of' ....ell ...,. ",'>ic.h _ .... In. 
'''''''''I .... '. f ~ .... It} "'" ''''''''If te. 1)0..:'.' 1MkI ... th. fu.' .. n~ 
W"II"., .UI~'''''' "_""11'''' '."'''11. ,.."., •• ,he lou • • mm 
no"", ........ ,,>d,1Ie .wo ,,'.>"&1*.' ,''' Ioonl """""ing poon,' 
C ., ~ ."llv m"noeu"", , he 1.1t ...... clu, of ,n. "",,',i, ... Whet. 
n.., ........ v. , •• ,,"", .... / 10 ~, ,he 'fOI'""" co onOCIOf. as 
,I>o)y h.CI)mft ac,,".1bltt PIK. I,," , .. ,,"'U .... In old tIIanhl CIt 

1II"'~.' 10 no ... K, .,cl'Iin<!lIs ... rtae.. 
S It ," not .,.",1" .. ,eun", 10 ........ Ie .... ..... " ..... from 
, ... 1 . .. ,"9 GO 10 ' '' '10 ,·. ,,.. , .... ", ., i';,,,, GO IIn--. bul iI,hIs 
'I <IofMI no,. IhIII ,h. ,.ir'~"'9 stIOuIcI 1M ' ..... "'blaJ be ...... il ill 
in".I1«1 on Iht MaChIne . ...... elletion is ~ • ",.n .. 01 
"""""'''0 !he _ .. 22 =" ''1(;&. 0tfI" up ,,.. '.~.og.nO Ii, tht 
If O'" f~Uti .... ana fa" mounlinv boItl. Owcllhll 1hI' .... "II1o 
( ... ....: llv "Ignood I nd not ,,,,II ,M! GO pllUd under ....... ,1'Ien 
I","'." , .... bOIl. 10 2.0 - ).0 I\IjJf m t 1 5 _ :2:2 It>! h I A.llt ,he 
ho'''' iI' ''' 'IM;OO"l!I"Itct !he hom felda. A.....",,_, ,'" '''''''9 
h.",,"loS _i~ """"""',.". 
I!I Fleln " 10 Iegsh,sId-l _ knu paDfo. ~"'" ...... "'" ,he,....,. 
a,. ""' .. he....., ~I'" b:P1or. fjghI"IIi'll tht """""""'> K'!!'WI. 
0 0 "0, .... " t! .he "".tted cct.,,; m.st PO"'1'l1 datn~ ,0 the 
,-"",!! mal~"'" B"Iot. llllnQ!he mact.;ne. o;heeIo mit ,n. 110m. h.""' .... ,1> I/o'" ,..,.. .. s~. ~ ..... ~..,. eod tl>N:k the 
..., ...... mp be,"", ~"''''''' 
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11 ,,.,. ' ... II' : •• m':I ....... 1111110. 

1 ~ ;til the ~ "". w .... 1 , ... ..,... ...:I ".ftllii ... 
.............. Uv.., Ihet"-I .It'~'" 51.Iql. 0I~ ... 5. tt.. 
,,';1'" c .. lpsr. fitted 10 the '-" ... • \-A I. nk iI.". aIIghUy 
difIs:i .. " ~. ItI.,;IIIi1on. ihs Is~ ..... r,pe tom """ 
on doe C ...., 5C mo;to" ....... • ab ' .t hi ap; ... 
." .. glL'''_ wi"' ..... d' bot; ,,_...:I. ral,-!han dlili,S&'! 
,,",,, ...:I. To •• Did cconfuIia:n. doe ~ '''Iing 10 opacif'oe 
" ..... Is ... di&c .. utd tll_. Not& N' 001'" m r :Ioi>1s it will &'01 
be _...,., 10 .......... Ioonc . In' de., 01 !he gnound. 'm' III 
• J-:k. • ~ ~ Of. ~tI to .,"01 trw macS" beIcJ,oj 
_ iCf ..... .,... 

CI16QC_1Io1gI1 ,IF: ,uti,.... 
2 A_ •• itn... the righI-/wid or Iatt""'"" Ink. ca""·. 
~irog i3 d .. of the .. hIt ...:I forks. ~ • ~ 
.. " .... bel ........ the br .... p.IdJ 10 ....... " , • ....,. '""" b I' ng 
"poi" z1 II I'" "'111<1 ..... , is IC' ":IMotaly CPlt'1iad. DitoooItlolCI 
the ..... rIomIe .. d ..... c ..... II ft>e whaal and. SIKI:I1I the 
pInctl bIIIl .. 3ho1 00"0," of 1'* righI-haru:! ..... , laO. thert 
.. "K'" ....t .. iend'lw lhol ... h .. 1 ~i1dIa. klIoa,l"" the wl'iaal 
de., ot ,1Ia Io<~ ... 
3 To ,.ti, the "'h .. ~ 'IfF II irolO ~ arid .o::._ .th& .... :eI. 
~'II~ home. T"m ,... W I~_IILI dtiv& o-lotJooo ... Ii-
r::lodowlM ""Ill It "_ ~I"'I the ~ lower '-0. IhIro tlghl." 
!he..-I id'- \0 S.S _ IU kgf m '40 _ .. 7 Ibl Ill. fit the p;nch boll. 
110, •• _tlghl .,....... " "'is ~ • . A:tftl the c'tlpe'. figh,,,,I0'9 lhe 
mounllng boI .. to 3.0 _ 4.0 kef '" 122 - 29 IbI ft~ Ualng. 0 .7 
onm (0.028 InJ f ..... 0-""'. doeel .... cItoar..nCOi bto_n ,he 
OUt .. f_ of I'" rlght ..... nd tor .... diII:.,.., the 'U' ld!Ie 01 lhol 
cII~ .. bt ........ "I'" g:&lIg. dDea ""'" fit at '1, bto,,, lin !he two. 
pull 'hoi iorio lag outw ..... m&I'I 11ghM:n Ilia pond> boll 10 I .S -
2.5 ~gt '" II I - IIIt:1 ftlro _It. Opera" IN brake In.
.... '" lImBe. lhan .. -d'Ilc:Io ItIa dHrtonea. Note Nl It lhe 
, I 1 I ... C z is 1nfrIequ.7C.. 'Fha bt .... wiI iBnd 10 dreg. 

CI1'1O C, ac - """" pm , £ !I, I • 
4 A_4' the rltlhl hand "' .... ''''''' • • " ..... Ilng it dNr 01 
!toe ...... 1 ...:1I0Il:. ... ~. "Ndoto. "31g3 boNoII" lhe brM. 
peeN to p",., ... 1 t_ ...,." t I ' '9 ...,..Iad II Iho: breU ........ 
... . I .... taII:, ".,..lIad. O' ICln;'itoCl EN .1100m:!., drWe uobIe 
Ii rraa wlll&l end by ,," .. ", itz; ........ i<og __ • 511£"1" !h. 
.... oefI boI3 .1 1M bollon'! cf EN righl-Mnd low .. Iitg. !han 
1111 .. ". an<! .. ,Ihrir_ ,he ..:-.a.I ..... Iolo.:lng th& .t571 
de. of the .... ~ • . 
5 To ,afil "" ... h ... t. It; the ..-1E00n'il'" ~ o-Jotboo;. 
"'.Ioing ..... IlMt i, 'ng!J," _,ee..., iro "" tJo\l in !he whHF 
h llll. lift , ... w .... llmo po&Ilio<\ and so;r'w thoi opIndFllool;l, 
1tootnI. C".d Ito.1 the III II Ii ..... ", drive ge._ I<:ou". 
_"'::11', ~1n'1 the lug on 3hoi 10:: Ii lie. rogM ... the """"" 10 
1i.5 _ e .5 ~gI ... ,.0 _ U Ibl hI. Fli the pincto bolt.. tlo..,..-lit/hl 
only II Ihil I'., Aefh the <.01 .... . tlghll •• ", the mounIlng 
boll. 10 3.0 _ 4 .0 Iogl m \22 - 2I1b1 N. UtinQ. 0.1' """ 10.028 
Inl " " P"III, choiclt the t;INr_ .,., .. un bOth rae .. cf lhe 
11< .... dIIc, ...:I t,* ~llpUI boKI,,". If the ~ doaa not r" 
•• aty b41We ... '''' twO, ""'" Of pull the jOI'II; lag unt~ th;; 
de .. &nCtI II ~CI. T1g~tan ,he plndo boF! 10 1.11- 2.5 lui m 
(11 _ 18 Ib' hi 10 1iICII .. It. 0p0a0.16 the bf .... lew, _ral 
'i ....... 1 ....... · ~hedo the clell'lftCB ... N(j,. IMI II lhe de ... neel 
• re l"ar.Mlllil • . th • .,.. .... will 1..-1 30 eIf.o. 

C11!.01900 F _ twin pi._ r::1'.IQ 
6 Ramov. , ... IIh · llaAd bnLle ealiPCI . .. _ling it c:\aar of 
1M wI'Ilel Ilfid fooi<l. PIKe • _low, WI doe toe"","" th;; br.\. 
p.edl 10 pr.~1 lhem loom balo'9 .q>alled ill'" bnI<. _ iI 
accidentally _"ad, Oi""" ... el Ilia lPn_II' ...... CJobIe 
al Ih .. _I . nd by ..... ~ 11'1 , ,,-,.'9 KfIW. Slee· .. u.. 
IoI.or eI."", '",II and tow .. the w .... , cIe ... 01 iha 1orIos. 

7 To!'Olfh m. wh .. l. til thl .~ .. :ron:., ... driw ~eobo.1<. 
mtklnO "'"' Imo; It ,~ .. eo .. ec\iv I" ,,* 11011 iro the whe.l 
hub. PoeIlkIn ""' w~ "I b.1ow 1'* loft. lip. thefI IowM the 
1'MoCtohl".nt/l the ~ .... ,.., CI\ lhe ...... ::dIoto ai'da. Chact m.t 
1ha.1 3 tm,. doNi 111'.00. *.IU COl'l'iICdv ~1rlI" th&!utI 
on tf'II 30m .. IIijj. Fie the "'14a1 SPindle IIoWIora IO"i'Ih the ... ow 
....u fIeine Iorw"'" _ iii , ..... ~ ...... IIngIr light. 
""" .. wilt! the ~ Iron, l1li,'" AIf,1 the C3 "(>$i'. iIgI'o, .... "" the 
moun .... botu 10 the p" .. iCftbed lorqu. llgura. r'9trta(, !he 
t!ghl ..... nd holde, .... 11 onIv . .. ..,~ wi lh I'" "on! _". 
8 UsirI8' 0.1 ...... 10 .0:18 irol IHle< (ill""'. diBd: I"" de¥_. "-10.61" boIh I,o::s ot the bt"".~ •• nd ''* c ,., 

btac:bt. H th& ~"'" <bn not iii e • .a, het_ Fha lwu. push 
or ......... iorio """ "",;1 'M d .... ne. iI _.eel. Once !he 
ciNr_ II COi'fCct. tlgh lot<l troe , .... .;..;ng hOld:< ....... '!II;" 
on .. ,." with the !r()n\ ...... . 01-'" the "' .... ~ ... ,a,., 
I ....... thttill-eheet !toe deer._ . . ...... ,. Ft>II if the duI_ 
_ ~ ... ,he bt._, .. ;FI ' end 30 dr~ 

11. 1 Pad p;n ........ sho .... "V ~ .... ""' "'"u kl rpa, ,_ Old 
lor c\$iif'l'l 

, 
• 

, 
I 

\ I 2d No'. iii,..:."," of li"'" 11 01 ., ,,i· '11"~ ,!.III'" 

,,. 
12 Twin pOetan cz'l, •• • I • I .. ' : .tlCO\ 

1 La ... ..,.,,1 Ii ",eb .... 01 !WIn piston Inka c;a:lipetl In 
pli,.. of .... Ii ...... p'pm rype fillwd 10 Iha "Iii .. modal'''''' 
.' .bid In Ch.ptM IS. The _ uE~.t .. lIlil 01 1'" aIngIa 
sided r,pe In whid> tIM c '* IJod:t I. allowed 10 aIIdI in 
.... tion 10 .... ~ ... gu"'li"" bolel:". The p;lIOfi. __ In 
~m on "arg.tad ..... pada:. mo •• ",_ of th. ,IE;- bod., 
bringi"V ... flqd pad 11010 <:On1Kl with Ih& dIa:c: *"'_ end 
tt... ...... ,i" .. "'I"'" prz 1M. on both ..... The .rn.r.........,c 
should nol "-~ with ( 11'Jlld pliRon dol". In .... oIeh 
the , 11_ opILfai. from tJoth IicI6I ot .... r::.I,,*. the bocIy 01 
.. 1IidI iI fiOOId in 1"'"1on '0 I ... iorio Fag end dh:c:. 
2 The t...,;n , 'I Ion did"" .. $ ' 111110 oIfat ","tar .igidic, 
than urIiat d I· .... Ind 1O.1ow. n.hO ...... end Ihw ~ ... 
diIC dlNlgrl. The "'* e.1ipsr .. NDiIy """'1fiId tto,o the cIe.'ly 
•• i low'I pzl*' eyIincIow ... II _. fiUad 10 Iha 150 and 900 F 
.,1OdI:Ii frem I 96 I _ ... ....t 10 .... laI. C ind all Sc. ........o.J • . 

13 Twin plswn call,.: : "d , .... "aI 

,-
I A.me .. 1 the pad pin ... t"' ..... by _.wi"fl lUi .. \fining 
boiL Thil II 7Oc:Ilad Onbo.nI 01 II .. brall, hoM ..,.;on. T .... 
'BlIInar t.., ItayhoIs 710 ....... ldo iomIl _ tlia &ndI cI I'" p.d 
pint and...., be ""roegid and ..... Ooad 00'1(' the boll .... 
Isoan ........ 'IIDh the ul'p " bocIy 1rIw... .". IhI 
mounIlng In<:I:aL TI1k looca. Iha ph_ bed:; In1:O thait bot .. 
lAd ",all- _ !of "" ..... !hII:tnHloI the ...... pada: 
2 A.ttarl the ClIipao- mea_"tH", boll.. N_ IheC thiI itlha 
IoY'" of .... ~ boItIt wnIetl __ "" G"'4: I P body 10 the 
bt&:C:t.t. ..a Cl'41 on m.etWoo 31 fiitld wilh .. ,ti-cti .. uNUi II 
pIIS .. tohrough ...... \Ofqu& lit*. The i,>JIII6I' bollia. In '.ct.. 
~.nd I'IH1 not be _, Itl "'- tI1C GIl\: ,.IIocti ...... ... 
IfId cIur of !hi dI&c. UaInt • pl. of J 7 ; , 1.. t7 1 ph ... go'l&pI 
tha aod:7 of Iha po;od pinI...:I .idiO_ "*". The pI:dI wiI_ 
bo" 1...:1.,., be tillad _.., • • CI" "" ... II-II ... le 1hIm. 
When ... ::.:1 •• " the Ian .. , nola th:& doio«tlon In wi ..... ' Ii ... 
Il""" 10 IY*' co-t II I ................ iIDn. 
3 Claln off "" _"lad breb ...... 1 from the e. ..... 
' .... .,.."""'.., WI ... IftY of IN~ . ....... , ...... I \ hlA 
__ ....t It chuf; 3( • 1 QadI t .... callper eer.lully Jew Eignl of 
" ...... """"" It1a 0 Inc nl: iI """ _ 11K .. of hydrl\lllc: fluid 
wloOcfo "";'.101 indioCI ......... tr_ ....t " CIM'y tha llIUh befo<. 
Jlfocndh", Jurlhaf. Chaet. 11M3 Ihi pil.- _ 111Il0,0 ,",&C1ad 
IrlIe IhI'ir boraI.. It nee,"",. thaotQti be pull'llod Inwlrdlllling 
thumb flO I ...... The pIdol shoukl loa ' ..... "I~ .1 • m." .. cI 
e_ It dw, _ -""'tinalad. ~ ~ed or 1COi'ad. lIgh~ 
gt.11nq on OI ....... IM M .Ad CIId1 o:ar\ be _,LId by IIgh~ 

'I"ding on co.,.. _ ....... ppopat. The pad _I' IIm' t II 1enoIacI 
by. IIna In Iha friction ..... , ..... : I .. IlLY the ptd, •• ,.... It 
either no. worn ~, ... 10 ,I'll: ~ .... . 
4 AefIt "" .nti-f.,,11 &him Imo the ~, ,..,.",ritijj thll 13 
Ioo:el ....... ec!ly (_ ph(MGgfaphj lhan fll ,"' ...... padI Slide 
tl'll pm !liN inlO position .nd filii , ... pin '11.1 ...... nd Itl 
mountinll boll. 5WK>g the ClII ......... n _ the diK'rod III IhI 
mounting bott ..... ht .... ing i, to its , .. a M,mendad 10000U' Mllirog. 
Alt .. fining _ path" will boa PleCIiUry '0 00&'''. I .... bt.'" 
lev .. "Pili""" .... !l1 11\0 pill00'11 IdIUIi Ie Ih. l, new potI,loro . 
w ..... :1cIio:", the ... &ehInzo • • void hi • ...., bi.klng 10< I'" roUI 100 
mltn orr 110 10 allow the p.tds 10 bed In p<.,.,..,.tv wl!lioul glazing. .-
5 The ... pedI CM1 be deeli ... :th ;" • sim l"r .... " ... ' to thet 
dn:rh<i.btrYa. NoI, thel ..... dint COVil'" ' '* ,n , 01 me 
caliper Ihouklbto .. :no,ad belore IhoIi mounting boll 1I .. Ie,sad 
a nd the ulipa. boct¥ IW'Uf1Q 'WI~ !tom the diM:. 
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14 .Z1 Slide piYoI lOin NltO br IC_a , buSI> N",,, , 1><" 5' s him 
'.,0 .. 11:11 __ 
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ct..pt •• ., TIM 1881 to 1184 mod,l, n. 
,,., 
1 To , .. , Il1e ~~Ior/nctifiw unk. good ~w" _ I,;,.,..,. 
will 1M ,.quitecl. Honde _nd In. S-.. ElKtIIeaI T .. " • 
... ailabhl .. P¥1 .... mWo' 01308 - 0020000 and c, .. """ TI\III 
the ..... of • c h .. " ... ~'M' _ will ~ misielollitoO 
mull • . 
2: R""' ....... !hoI hlfI · hIond sidor ,**....:1 ~ ......... ina 
C""""'O<f, " ,''' regula, .. /f..a;rlott uNI. s.t In. ... ,. 10 the 
. "",,,,,, .. ,, ' .... -.' ... IS_. SP-100, IJI'wM, X 1000, 
It __ 1ll· 5H: Ohm, X ,(IOI',*, com I :1 1M .... , ..... ..., Ii 10 
the ,.oulalorf,ec' illM~. u ... ,, ~ III ,,,. arm , '."l'i<ltI 
ch¥1. " the .. adW.". obr.!ne<I , .. aivoo"c;anllv out"" (hoM 

shc>wn. NfIeW the unit. Not. that IhoI_Ied COftI,Ndlon olIN 
..M m ....... . _if """,KticIII. 

• 

• • 

",1M'" 

'ig. 1 .llIIeg dMOrt',aedln __ corr d _ _ eII11'11 t:t. 

l~'iT «kl.UI-"'U N~'if(J" /,.fJJnNNl lilf 
/.J'4.ofSTlCIIF No'ELS 

1 l he 18 ,. IIIC>IteI. ,...... \1M of , r.rilld ;gn;liot1 fW"c:h 
whIct1 .,_. U ... aleclnc.l IW;1d\ """ .0 t.. ' .... "zd ~n
..... 1 .... 01 ,,,. 1ociI m~Mm. To """" -.u .... 10 l1\li ' oL ;1d'\ Ie II 
1." ne<:HN'Y 10 .. mo~. I"" ••• "obIy h om IN lop p •. Thlf 

• in n .. n ,~" .. , ... '_M of Itw ... 11U.....,.' potntoI .tMn'obloj. 
2: To ' ..... N ."" .wi1~1'I .. ~t from IN loci< body. depo .... m. 
.flIH plntic .-. whidI hold It In pI_: _ .. coon biI pI.ISMd 
inw ... d ... si<>g .n elKtrlul .er. ",,l, I .... Wltto ...... IIibII,Hd, tt.. 
$witch c ... bIo ~tt~ _..,. WMn titling. _ .witch m.t.~,. 
""'t mil ttor ... tabs Ioe", fully In tMIr slota. 

17 H .... d"'mp ' bulb .... _.1 _ U. mod,l. 

1 From 1981 onw,rdoI .he US ilCldooI. _. ntl~ .. llh 
E .. ,~ ...... - I"',W ......... p ..... ,. In pI, -' 01 ttoe .u'z1 ·be'm 
.. ,,;'" "' ........... v flu.6. no. ..... ,,"" ............. of. 6CW&6W He 
quaorll ""'-' Wlb. 0.;. ." .... mrent Is , .... MrTItI U IfIlt 
desc.ibed in Ch.p, .. e . SKlM:In 10. 'o .. Ile ~ 1981 Ult. ml<lc,l 

mK"'''_ 

I n.. pr""'O"'. 100 ,." .. ," ., ( sa to m. h • .n.I!"OCI..nil ;., 
,.u- rnotI cornpiic.,..:1 on , ... trd ......... of I'" f "*1 than 
on II ...... , .... trd 1qItiro~1; the ""adlaTlp ..... , Is hoIIMd ; •• 
•• " in \t>e 1Hi"".nd Is _~ "",ed by ';If" zt>;eld. 
2 To '6\""'" tile ...... , . ou o.onII. a, .. t by.-..'"'II 'he\lfub 
...,._ which ,.rains ,,,. "" .... ...." ......... knob ..... ~. til. 
... !ting oodpit "N, lher"I poAI ,1>1 Iu>ob oK ~ ~. $1KUn 
trnd ,."'c ...... _III ...... Ioodo w nL 

....... pi .... _at.. wtlich 
M e .... the trdj .. _ . R_. I"" domed ...... trnd ... ."..,. 
-,-001\' 10 .... Mlj ....... 
:) On .... O\I~ of 1"'- " """" ......... the , "'sa ..... Id 
.. ,..." ~ 1M h=-11""" .... [t. ThIt; Is hIIo:I in pt_ by .. u
MCIion p lutic bud, trnd Ihi. mu.I ... peeltrd b.Idrr. 10 0II1ow the 
gins 10 be WO<bd oo.ot of pos<lion. TKe~' n .. no! 10 ....... 
100 .......:t"I PO"''''' on .... 1Ii_ duolno -..novat. I" cold 
condhiontllM plnl;1c bud nvy poo .. _ " 1ft 10 .!Iow "" gJIt .. 
10 be '_11 ,n;iy. IfpjlllllM. rno .. 1he m.o:I"I'" into .... _ 
OIfI)r"kshop. hiling m .. t. ...... hlirory" or .. f.,. toefl" 10 warm 
_ pI,,'1e beird trnd ~ II. Onu the gt ... It. ,......"d the 
"-..:!limp c.ff1 be IIfled (lUI 01 thoIllriflnrg ,._ trnd I"" .. !tine 
COf'I<>KtoI .. npIugged. 
.. 8efort filii"" the gt_ thleld . noI' \till I'" "'«II l mp 
horiron,.1 todjutt .. __ Ii laciltrd in tIM fronl ~ Of ,"" ..... 1 
.nd Ii ,....",ally """d bv the gI ..... " _uary . ....... .,.v 
alill""'.'" edjwatrnenl hiOi. !he III ... " ... lllted. ell.n .. ..., 
toed dirt from the gI ... IhIeIcI trnd I"" ",H"", lMid. In 
PIf\;c ....... I .... cetI to _ ell din .nd linge.prinll from the 
IneIdrI l~ of ,hrIo gf, ... toINo It lor ec.c""bII. To .... "nlng, 
w;p. 101M IOepy .... _ .. ound I"" bHd. Wrrh e .... I"" 1hi.1d 
ern be: fittid by "-"i SOme o ",,~" /'My ceq 10 Iry '''' ","hDc:I 
tho .. " in 'hi M(OO"PI ,.itlg phologttpl'l. A """"" of Itrirlg II 
1tw.M!id eoound the boecI end the gI •• pr .... d ltIlO pia •. 11 

thrt U,i"" It..- _'''~''I" od I""' bold \tI. ~ "' .. be IIftiid 
_ ' ... 11 ...... re"!ne lito drop inlO ,hoi U. MClion. 
6 "'tilt the iidjuil« 4 ' ,:die ....... IocIo. w""" end pltin 
..-..Mr. "'tfII .... f' ,.d "'" and .. 7 """. f ft m. knob. "1go"IIng 
ttorz grrvb 2CI"_ holt .. th Ihrt IhrHrd In Ihrt zoo. of ,hoi liP · '\die. R............. 10 d>Ick ...... kaI '''",w, • • " beIOfI 'If: " .... 
~ ..... it I'W' 117 ' t .It II.. ,.. ."" , ... _nob Inlkle the 
' aI"", coc1<piI _ . 

18 ,2a ", .. " ... IIg..,b ........ .. I ! h .......... to .. ".mp 1oCI1II"" ... 



loa 

• 

I a 2b ... 

• 

18.30 .• , Ind PII'Itl~ 1.01111> !rom •• n.cto, 

" H ........ : 758_" - 81' ,. "'D/uI, .q.dpp.t oW1h 
fairing 

1 Vetllca/ b ... ", M!j1l5 ..... rM is wn\f~'I.d by • ~ lln06 
lOUIN inside Illto o;odopit f<U of 1M fairing, juSI boIlOW 11M 
-ec_V iMlflHn8fll panel. ThI. f.cilital81 tdil<SI"""" 10 
~.Ior P<'u'-ljH or I~. Horimm 61 alignl'M11! i, 
N! """"0 • _ In 11M front IOgoI 01 ,he .... !bmp. -cC!. 10 
., ..... ,,,,,,,if" the """....,al ell It>e glau shield in the , ... "", 
now. Fot del. _ m. jhD,jU4 s.e,,,,,,," 

20 .c=,u·, I ............ : .. , ,,,ubI. ""j';:lt .... tto 
t .i,k. 

1 n.. hll.cd f JT.odirII ... Iined wi'" • voIt ..... 'e • .....t. QU'rU 
clocto: loeaIed in .., .. ' ". lnalfUmtH'll ~ jul[lt tt.iow tt.I 
lairing t( ..... The irIIIIf'UIMf111 "It IW""' .... tad 1nWr>al1y ~ .. 
1Il10 Iio;torinQ ..,at .... is on. WId II>e puah !II bu~ un t
' ..... 10 ....... '" _ ........ _. In position 10 fKiIi(.,. bulb 
,_"aI. 

• 

, 

• 

2 II .,'~., ins""",.n, ,_,.,. to 0l)0I'.' •. ""'Ove il hom In. 
I'mn_1 bv releasll\{l tha "~I' wl't io;ll .. ,.In ,"" mo<.nling I><,eklt. 
10 Ihe .. n<Ie.sKll QI the Cl5I"1I. Ois<:Otl~' th .. IIl&d wi ... ,G.un 
.no, 811ck In ,he CISlo 01 1m. v"U_'a •. G_ Ind Ra(J ~ , ... 
CI" 01 It.. clQcl<J ~ chlK~ for o.U...., \IO/Ilgo. by conneClinta 

--
-

-I ... " ....... ' ..... "'a/1Wd b~ U-o-tc:tet and 1M g'l "'" 
'.,ou,dl 

• 

'" 
0<1<1 01 ,he OU"m,nelirwol bullNi ~ C'O$lI ,hot ,wo ... Ib No l' rI>i' 
\'01"111 should be pr • ...." " III ,lmtIs on ,lie c'oc~ c!t<:uit. but 
onl~ when !he fgniTlon ~ on In 'N ca ... 01 , .... "(>I' m~'ftr 

l If , .... Ilult doe. not lilt '" , ... wOrirlg. It w~1 Ott neCein<y '0 
._ , ... IMti"mtln' . No •• I"', ,Hhougll.M .."lTum..., .. I.e of 
$,~.d ""~ WI. Car ;n .............. m .... AI)I be IbItI '0 
.......... , ...... <1 vlbrll;o" " ...... "!tor ~nal .... peo.. For It> •• 
... """ il '0 pr,t.o~ '0 Ii, 009f\lol IIond4I .eplloU ...... ' ......... 

21 fu.f .'''g' ..,.,..", 'l.tInt! 

1 The C9150 SC model II toQuI!>IW' w ilt> • '"II .... uge 
controlled by • !Ioal OpWlled ".ri~ .. ai.llnu. ~no_ .. . 
... _ 0< tende r "",I. """",'iIId iMI .... ,'''' I" " link.. II tIM 
ICCUfKy d ,hi ~ ' I "'opec! . the .....cIt< ' ..... ,-.' II 
~ fuel ..... '" IIhoI.tId tot ch,=-... at dalC.libad bal_. 
2 Swltdo oI'I lhe ;gn!t_ .nd ''''>0.' !til _'f lot .. Ia, ... "'.u 
rt.r mK";.". on ;It c_ra altnd on ....... !I~nd and d< .... 
.......... ,1JIy It. fuel ...... 11_1nQ , ... norm" 0<..:".100'" ..... ~ 
...... lira tItIt. loc'tI end _" .. tha ,wa-1'IIn c,",,_,ot 
fVIltlIowt...W1, ,nd Ci_ I,ada! bllOW , ... I,on. ~ of If'1 ,,,II 
, ..... St,. m"" I"", .. '0 the 0 · 100 Olwnl ""'a IfId C~I 
the till prQbltI 10 ,"" V,llo.or/whlt, and G,..., I,act. on ,,,. 
_. ""'I tI<M 04 ..... ~IOI'. 

3 M ....... 'ha ..... _ of , ... ,,-.101. unil 11 ,"" •• _ . 
hal! _ lull ",*rion, by adof;"V , ... _, 01 1,,11 ."., .. " 
bllow. ........ ._. 
"'" ,,. 

""M 
• .• ·8 .9 
1.1-10.7 
12.9· 1IU 

us I ..... 
O~..... 0,11_ 
1.21-1.92 l .oe- I .S2 
1.88-2.13 Uti-US 
3 .• '-4.202.8C-3.!W 

II ...... 8dl"O. otItlined eotr"CIO'>d wI,h tt.o.e ","o"n .t>ova. 
!he Mnder ""It CItI be conlidlt..t .. ",!c .. b' • • ,1I1e ..... ". , ... , 
!til "",1'1 mu.t '"' In th_ .............. , .... Tha g.,. u,,!1 hi ... 
.......... pert of rt.r ,K'-.rer .. "" If ._.1 it .-~ II 
_ be <e~II: ......... ",,:otll(. 
4 If I .... FI"_ "";t ",1io"!l1 daI...-.cI ."oif<enliy 1.0ff' , tog •• 

.,.." .......... !he "'"" , ..... ,"" ',UM)" iI. R_tha tout .... , • • ,Ie/. rataIn the 11"11'1 """ 1iO'" ball oI,ha I ..... and 11ft It 

...... y. lalUng ea<1 not 10 twI., ... band !he Il0:01 ., .... Clleck ..... 1 
l1li ROil( ..... tnO\In '''W>O''~f ..., II'd cIow~ w ;lh no tlQot\I of 
8du l"!1- M, .. IH" 'h' ... ndet raUa'/'iI;M II tlla FUll (fuU., 
.... ZIt) and EMPTY 1 .... 111' down! poeItlofo .. It ,h ... do "'" 
__ ~ .... 1d! rno... ehowrt below thot .. nde< ..... ,1 be 

0QRI.ider..t f,uItw and ""'" I j . WI ... , lin"" "" M~ . ...... . 
.... ,"" , ... O-'inG .... 101 in IJOOd ..... o<Ii_ ,nd d ....... "" 
milo. botfoo •• ef1ninll the lM>l. 

S,rn1oeo unit ..... ,IOtC.a: 
fun I.e ohm. 
Emply 103-117 oI'wm 
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English/American terminology 

tIvooIghOuOI . ............ EI.1." \If ;. ,. ~ cAl ............ , .nd ....... IIOIm'l1, I'IG conNIIon iII.;ou!d D":CUI." hi of ,.qU;'-Iw.c 

, .. ",lneAcI/ "", ... II,'J'III'. 

In ... • 
... -
A1i",-,,"'lI lhe ... "\PI 
Allen &0 ,>41'11., 
...... 1k'I""wiN 
BotlomlltlP ,... 
BOllomirap \fOb .... 
Co!bur1onor 
e.id! 
C"". 
Clulch drum 
Dip ... hell 0_ 
-~ 
brill 
End~l 
Eng/nHr'1 ~ 
E ....... ' piIN 
F lUll eli , IJ'I<IUa 
FIoIoF ch.mIM< ,-
FUIV\M1fOI UI!J) G,i'., . 
G ...... 
Ge • ...,... .. 
G~pin 
I"',or , ,-
Input ...., Of '".~ 
K~.n 

'--'" ,"",,6,,"rd 

-

A - rI ' rr I : 

SocUI KII ............ 
Co,",u .. do<;:l:. ' II ... - .... 10'11000\1'II» ~ d rIP ." .... " C,rbu,It'IOt 
l .. cto 
SntoPrine 
C!\Ileh t 5 _ot 
DlmmoIr t .. 11d\ 
Oi ... ~ 
OC~ ... ", 
G.ound 
End pllY 
MKhlr>i.r, d'p H._ 
T,oubIt lhoctIing 
F~lbowI 
Foolpotg .. -. -,.. ~ 
WrlillI'pillIOn !lin ,-........ -II.JeIUI"'. 
su .. 
F..,d" 

I • ' r, L 

Nil i W "~.:..~ Qu1pu1 or ".h.n 
".via • p.,.,., ..... ............. 
PinltinO 
II .. " - ;: 
Pod- CLoU: 
S,' "For 

• NO ...wt 

SMf-loCking pII: • 
5"'- or pM.lng ~ 
S~ or PIOCI __ 
SI7..,c.-
S_ 
"" .... Stwoct.kw. 
S ....... 
S ..... 
S .. ingI", .".. 
1-.11 wuher 
T"" ... 
T_ 
T~"oIuI T._ 
V .... .-
V ..... E'hta 
y-
WNeI .'dI' --w~ ? ' ... 

• 

Ail 2 71," 

lice ' !NM 
(;oun{ .. ...." --It .. · " ". 
G ..... 
Gp .... 
,~""" .. 
A .... Ihocl .bIoobe • 

"' ..... c= .. ' 

""'~ Ill .. fIO'lIK 
.. ,tt"", Of 8U.I~ ..... HQhI 
KIcI< lIend 

.""'~ w_ 
catl ... pIrI 
T .... 

"""'" OM lHIn S_ 
~w_ ,-'IF ,'oIighl 
Two/fwf ~ 

"" v __ 
v .... cot, ... · 
V_ .... 
S ... ?J.rd IQ·/.nt 
W" ' '_lei 

I 
, 

i 

-

I 
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Convel'Bion flH:toI'B 

""'" ~'l ....... ~ce tod; cd 
ftoo.H,df-~ ObI: IbI 
Ha .. ,,,.*1NI 

POUftd,·ton::. ~ sqo .Ir<:h 
(pili: 1bIf .... ; bin'! 
l"ounOI·bu,... ...... _ 
(pai; lit"": Ib'In'I 
Povndl. fon;a ~ ......... _ 
(pili; 1b~ .. ;1bWI 
PouncIt-ton:.l* sqo_irIdI 
1.-1; Itrf,,",: ~ 
KiIotI .. "I, ~'aJ 
,n"· h't 11 
tA[M[I»o,ntbWI 

T tHqW 1m: ."ant "Uau: .} 
PawIdo·fooca irlet I J 
~Ibf In; Ib ;,,) 
f'wrIda.ton:f inc;h II 
Ub'ln; Ib in) 
Pound5.fon;a ;IIcJ .. 
(lbf In; It! In) 
~·fotce llIel (Ibf ft Ib hi 

PQunck· forca 1_ ""tt 11ft! 
"Iwton ma""NtI'lI 

• 
x 
X 
X 

, .. 
0 .... , ... .. ...,M •• 1_ trr.nI X D ('111 ... Inc:t g' fInJ 

• ""lb .. lm) X 3.281 • FMt (frl 
• ~~ __________ ~X,-~O"~'~~'~'$~'~ __________________ _ 

X 
X 

X 
X 
X 

0..' 

o.m .... ., 
... G .... ~ 

. - ... 
• Ha=I_1HI .-.. 
• K' c; .... Ic: __ fk;'; kat 

X G.01O ... O'V' ....... wl*aq.._ 
trio .~(It~ I . t • ., , • ~.LI' , ;011 

X oc· [ • AtI.G4'hI'''~ 

x 0... ·IM 

)C • KIJ [ [, [ I ~ 1 _ .. 

0., • K' ; .... ,.,. .. pw fQI; 1 • 
1 ,.,.",(t_""'.~.1) 

X 100 .'&lIAI 
X 0..0,. . , 

x o.n. "1~~~~~~[ x 0.401 ... 

)C 0.036 

... KIcy ..... IotWCl Idn.b, 
!kg' em: kg em! 

X 0.113 ... Na1iiIOll ..... b .. '*"! 

X 0,1. .. Kht ..... forw~_ 
Olef rf\' kg m) 

X 1.358 .. Na .. 'o,,"""~ 
X 0.102 ... ~ .... forcafi_" 

X 0354 ... KiIonw_parinll", ... 
X 0,425 _ Uoona_';"litra\kmlll 

X .... 
X , .... 

X .. 
X om 
X ..., 

X 14.223 

X 14.696 

X 14.11 

X .. , 

X ... , 
X • . 847 

X , ... 
X 2Ml 
X , .... 

X " ... 

X 0[. 

X ... 

X " 
X ,>33 

X 0.731 
X .... 

X 

• au. .... 1oll ............. 
• au.<iI rorulo.d;CllI 
• PoI.nda-fon:. (III; Ibj 
• Hawbiw/NI 

[ ... Po.rod&-kltet par I'QI wind! 
(pII: IbfIW; lb'lnI) 

.. P. 7'da--fotcel* ........ _ 
(pal; IIfJIn'; b'WI 

.. 1'\::Iunda;-foicepw .......... 1nctI 
.~ ... . I ""~ _ (O· ..... O'TI 

• 1'0...-41 foe .. per •• , _. _ ."".'.M., 
• ItHap I 'It .... 

... Mnw •• N) 

.. Jo'AI? ",4 h1 

.. MiU .. ", ... b"'1 

.. Millit. jmbarJ 

... Wk " ..... of"-lUY ••• ,.';I 

... Inct I. of WIU' iinH,OJ 

... f'GwA. 100W Iud I. 
IIbIIn.: II In! 

.. I'ouidl , .. c:eiocl 
~bf In; II In) 

... '-'dI-1oIw hJ 
IIbIIn.: Ib In! 

... F'oI.ncM-fuiw fMI (lbi' It It 1'1) 

.. 'cw7'da--fui .. fMI /Ibf fI; II ft) 

... Ne"IOi'IJII~INmI 

X 
X 

2,83 .. WiIt.per,.'M, •• .....-w.1opQ) 
2.3&2 ... Mlinparlll" Yl,USjoilPil 

.... 7 11 "'" al"ll"', ~ ..... ., ~mpat 
MMal "'" lIallon, US tn'PQl 
Temp.r.rw. ~fI1 PEl!. If ru 1M 

." 
, 

• 

Index 

.. 
AdIna"" ",;.n-.. ,Ia 2 
AbGolt ItoI& "'-.. 2: 

~:',-.... #, .... wtt I .. I'e .. , 12 
~ 14. 11. " . " 
duidi 11 
final cJi"tft chain 10, 129 
fronl foot. .. por--. 183 
t ladI'."'C) bel _ t • '$1,1 142: 
hom'l4e 
QUIeIc 9'1- FNlnlti.,-"ca 1 8 
.... br.-.-.um....". 14, 121 
IIC:I,,,. wwltdi , .... 
vaIw eh".,,!! 11 . 19 

.. _n 
AltamaIO£' 32. 138 
""",,,",'k 110.010"" unit 97 

• "'lti, - ct.oylng ,. 'oN", 137 ,,,.':;"'11 _ ..... "b 131 ..... :-
till and 38 

-" tIIII11L)" 52 

"."~. hNd 108 
WI ... II :. 

front 112. 114 
_ 121!i ..... :-
fn:;nI dIac 11'. 11&, 171 
pedal - ,.,. brlb '13 
... cJIac, lla. I 78. 111 
_ druM 1211 

8\1Iba - .. ; b c .... ,, :
lie.,.., 1411 
llaadlam;> 141, 111 
Inwu_ panel \4t 
MOP and lail 143 

l..,.!ros:· 
.... ." partl 7 

-" 
C 
Clitl,.,· 

c1utdo )1 

"" ...... ..-.d tAlww .... I" 
~.-~~ ..... ,- . " , -" _,...,." Ci, • at •• _ 

ClIrbu."ltora:-
~ 14, 11. N , " 

, • 

dia ...... iII/Io. .............,. and d." .tt'ofl 8l!, 83 
tauIi 0:111".. ;'!J3 
fIot,l "'i9h1 - adju"man. n 
............ 10 
.. ttlroga A 
,.,..;15:ltlorw n 
IYn<:htOiiW!iOn 88 

Chains:· 
CMTl.nafi drMI 12 , 48 
IIMI drM 10. 129 

0 ... "'" ".fita:-
I Ena' .... cIurdo and 1111"" " 
2 ,..... W\fS1 .... " lutalo;slloo; 71 
3 loJooilb,....-_ ..... 
4 F_ and fooU 101 
I 'l7J1I1!a. ....... 1fId tyIW 111 
8 [Iacblcel.,lhm 135 
no. 1181 10 1184 nw.' 1 1110 

"*'-"'-;"'" an" tim."" ..... , 
~131 
iN'Mry' 
bftb Wd 10 
dIao ..... ,IIL .. 138 

""" _01101 uti .. 10 
,llcllluI .. lllm'.138 
~ hl 'ght CIItWdW'1C' 81 
V~Ii6J. dulin, t7 
• '" / ..... ~ 1:H1, 119 
............ "' .. 1111 ... 
\YI'I 111111\1_ ., I HI 
~tl ... ell_II I' . " 
,Alill $ 1_11 

CWIN .11 od 112 
0,",'. 

_tuw 12 . .. 
.... mIww cf\aIro '0 
~ pe; II" 12, 41 
WIlli ' •• 114 

(0) •••• 11 110 ..-. 
I. It iilFlt II 

III J1 

-" ..... "I c 1 7S 
....l1li ... " 
.dlll"" U 
aIip ...,. 7' 
IICIJflcadol'l21 

Cola " l;nIt'm t7 
C_ .... liK'C I Ito 
CNnk_ lii0i.,,:-

-" joIrWotJ II. 
c..-tl' .. ,,< 34. 37 
Cuah ..... - _ ".'."11 130 
CllitiCNo I! c. 28, 41 . " 
C,I~ L ..... 2_. II 

o 
OIu't IF'll" 43. 44 
o.tcrlptiotIlI8_"'-

IhculAl ..... fii ';":.. ... 
.-gi ... , duidl ..-d ;011 boo 11 - 22: 
hme and fotb 102 
fI>al .......... 71 
Igntt;cw, 1¥.IIorn 94 

M .. I .. I ...... _ 1\'0''' 111 
DlmansioM and _O;;u •• , 150 
Oval lUI 113 
DIIIt ... ;oI - """ "ah_ 131 

• 

• 
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'" 
E 
(tee";,,. SVl! . . .... ,. 

8I'e",.lor 32, 138 
b.IIue<y - cn..~ng ,.ooedu .. 137 
f..,1t c1~ '4' 
nu hinv ~I_ '4& 
lid. locI.iot\ 138 
....... "''' '''' 1. 119 
hom as 
~mpa '42 - '.5 
r~lfiet/reou"'or..nlt 1 36. 1111 
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