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  М Ш Ш Ш Ш Ш  W O R K S H O P
 How To Repair Your
 Motorcycle
 • Understand how your motorcycle works 
 • Maintain your bike and save money 
 • Diagnose and repair problems 
 • Tips to keep your bike in top condition 
 • Tune and improve your machine's performance 
 Charles Everitt 
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  A b o u t t h e a u th o r :
 Charles E veritt has been
 riding and w orking on
 m otorcycles for nearly
 four de cades. His fi rst
 bike, a 1969 Bultaco,
 provided an exce llent
 appre nticeship in all the
 things that could go
 wrong on a m otorcycle.
 W hile ge tting h is journalism degree, E veritt worked as a l
 m echanic in a variety of m otorcycle shops. A fter graduat
 he spen t 25 years, on staff or as a contributor, writ ing tec
 articles, road tes ts, features, and othe r stories for virtually
 every major street-bike magazine in the United S tates,
 including Cycle Gu ide, Cycle W orld, Cycle, M otorcyc list, 
 Rider, and others.
 Altho ugh Eve ritt curr ently shares a hovel in Beverly Hills,
 California, with his wife, K athryn, he hastens to p oint ou t
 mo st definitely is not rich.
 On the f ron t cove r  
 Main im age: Replacing you r bike’s original rubber brake l
 w ith stainless steel l ines is a simple and highly effective
 improvement. Evans B rasfield
 Sm all image: Any chain-drive m otorcycle w ill eventually
 need to have the front and rear sprockets replaced.
 Evans B rasfield
 All i llustrations co pyrigh t © He ctor Cadem artori, 2007
 Pho tography con tributed by Evans Brasfield, Jeff Hacke t
 Lee Klancher, and Kenna Love
 Project tex t con tributed by Evans Brasfield, Kip W oodring
 and M ark Zimmerman
 http://www.motorbooks.com/
 http://www.motorbooks.com/
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 Introduction
 When it com es to learning how to repair or maintain
 your m oto rcyc le , e ve rybody has to s ta r t
 somew here . No one i s bo rn w i th a com p le te w ork ing
 cnowledge o f a mo torcyc le ’s seem ingly in fin i te
 com plexities and pe culiarities, n o m ore than they’re born
 .■ •rth a similar kn ow ledge o f all algorithm s, the final dig it of
 pi, or how cats purr.
 For the first quandary, How to R epair Your M otorcycle  
 ■s  a good p lace to s tar t. W hy? Largely because i t was
 (bi tten as a ground-level entry into how a motorcycle’s
 .ar ious systems work. Sel f ish ly, I a lso hoped that by
 .-.'i ting this b oo k it m ight also foster a deep er connec tion
 be tween you and you r m oto rcyc le , w he ther i t was an
 r tel lectu al on e because of you r greater understanding of
 how things work, or an emotional one because the book
 provided you w ith a measure of self-sufficiency.
 You’ ll find fa r more techn ical , scholar ly tom es avai l
 able, and if after reading How to R epair Your M otorcycle  
 they p ique yo ur i n te res t , I hear t il y recomm end them.
 They’l l further your understanding of what is, to many of
 js . a life ’s w ork in progress . O f cou rse, if there ’s sim p ly no
 connection, intel lectual or emotional, between you and
 .our motorcycle , then by a l l means save your money.
 However you connect with your machine, this book wi l l
 be o f value to you because i t offers a m ulti tude o f ways to
 keep your scoo t in absolute A-1 running order and cond i
 tion. Perhaps, in lieu of emotional or intellectual rewards,
 simply saving money w i ll do.
 W hatever your reasons for picking up th is book, it will
 func t ion bes t as a compan ion to your b i ke ’s se rv i ce
 manual. How to R epair Your M otorcycle  cove rs the gen
 era l i t ies o f procedure; the serv ice manual covers the
 specifics. It’s not that all motorcycles are so terribly dif
 ferent. It’s jus t that each ma nufacturer has its own w ay of
 do ing th ings (such as bu i l d ing moto rcyc les) and o f
 wan ting them d one (such as m aintenance and repair).
 As I mentioned earlier, my fondest hope for this book
 is that i t helps make your motorcycle r iding and owner
 ship more complete and more enjoyable through better
 und erstanding. I a lso hope i t he lps you see tha t your
 motorcycle is an incredible technological marvel—com
 pared to a family sedan, your bike is pure Space Shuttle
 tech. And, lastly, I hope this book makes owning, riding,
 and caring fo r your b ike—essentially, the journey of really 
 becoming a motorcyclist—as rich and rewarding as it has
 been for me.
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 Chapter 1How to Use This Book
 The Icons
 Know Your Motorcycle
 What You Need in a Home Shop
 Basics andRecommended Maintenance Schedule
 Maintenance Schedule Chart
 Projects
 TroubleshootingProject 1: Adjust Controls to Fit You
 Project 2: Preride Check
 Project 3: General Lubrication
 Project 4: Checking Vital Fluids
 Project 5: Rolling Gear Checkup
 Project 6: Adjust Your Chain
 Project 7: Checking and Tensioning You
 WARNING! KEY CONCEPT Drive Belt
 Project 8: Adjust Clutch and Throttle
 OLD SCHOOL TECH ,'J ^ )   MAINTENANCE TIP
 TOMORROW’S TECH ^ 3 ^ M0NEY-SAVING Tlp
 Free Play
 Project 9: Replacing Throttle Cables
 Project 10: Winterize Your MotorcycleProje ct 11: How to Wash Your Hands
  M o d e rn m o t o rc y c l e s ’ s h e e r s o p h i s t ic a t i o n h a s
 given them near-telepathic handling, phenomenal
 speed , and mind -bend ing acce le ra t ion tha t en th ra l l s
 riders with the m erest whiff of thrott le. Such sophistication
 and capabilit ies can intimidate new riders when it comes
 to the sim plest of m aintenance procedures.
 The fundamental purpo se of this book is to a ssist such
 riders, as well as thos e returning to m otorcycling, to learn
 how to m aintain the ir bikes w ith a m easure of confidence,
 rather than regard their two-w heeled rocket w ith the same
 uncomprehen ding gaze of a seagull staring at a Saturn V.
 A s high-tech as today’s m otorcycles are, they still have
 tw o w heels and t ires, an engine and transm ission, p lus
 suspen sion, brake, and steering systems. If you can invest
 roughly half as much tim e as your nephew spends playing
 on his Wii , you’ l l learn how each of your b ike ’s systemswork, as well as how to diagnose and troubleshoot prob
 lems w i th each o f t hose sys tems. No , th is book w on ' t
 make you a master mechanic, bu t you’ ll be able to com
 m unicate w ith tw o-w heel professionals and no t sound like
 a rookie. P lus—should you choose to —you’l l be able to
 ma intain, service, and repair many o f these systems.
 Each chapter deals with a ma jor system in depth, and
 the troubleshooting guides help you identify and confirm
 spec if ic problems. If your m otorcycle starts to behave dif
 ferent ly, recognize tha t could be the start of some thingbig— as in expens ive to repair. Use you r eyes, ears, nose,
 and hand s to iden t i fy w ha t ' s happen ing , whe the r i t ’s
 potentially serious, wh at might be the cause, how to con
 f irm the diagnosis, how to f ix the problem—and whethe
 to f ix i t yourself or take i t to a pro.
 Hope fully this book w ill take the qu estion m arks out o
 m otorcycle ownership. By using th is book as a dynamic
 re fe rence , you ' ll know how to iden t i fy w ha t m igh t be
 wrong, w hat needs to b e done to f ix i t, and how m uch i
 will cost.
 I t m ight help to view th is book as you would a savings
 accou n t : I nves t you r t im e and ene rgy toward
 understand ing yo ur m otorcyc le , and the re turn on tha
 investment wi l l no t on ly be s ign i f icant sav ings, bu t
 potentially far m ore fun.
 And in today’s world, we can certa in ly a l l use more
 of that.
 THE ICONS
 This book uses s ix d i f fe rent icons to ca l l a t ten t ion to
 imp ortant parts o f the tex t and to m ake i t easier for you
 to f ind the informat ion you need to get your motorcycle
 back on the road.
 The icon s are as follows:
 Warning!
 A . Th is is to a le rt you to dangerous chem ica ls o
 p rac t ices tha t you need to know abou t w h i ledoing a procedure.
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 A Old Schoo l Tech
 А р 1 л Techn ica l i nfo rmat ion tha t concerns o lde r b ikes
 is flagged with this icon. I f you are a bottom -l ine person,
 you can probably skip past this. I f you are interested in
 h istory or have an o lder mo torcycle , th is in format ion is
 for you.
 .7^, To mo rro w’s Tech
 There is also informa tion on eme rging tech nologies. This proba bly wo n’t apply to you r bike today, b ut i t
 m ight down the road.
 Key Concep t
 ° Bot tom- l ine exp lanat ions of how th ings wo rk or
 how to f i x th ings . I f you w an t to qu ick l y unders tand a
 system or process, turn to these.
 Maintenan ce Tip
 ! / ; / \   T ips on m a in ta in ing you r b i ke ’s sys tem s a remarked with this icon. But you probably already f igured
 that out.
 ' Money-Saving Tip
 These t ips deal wi th sh i f t ing your money f rom
 m otorcycle maintenance to more w or thy causes.
 The Projects
 This book conta ins 50 pro jects that m ost m echanica l ly
 minded people can do at home. Some are very s imple
 and can be done by m ost anyone, whi le others are a li tt le
 more com plex. You’ ll f ind step-by -step pho tographs of
 each, along w ith a chart that tells you how hard the task
 is to perform (Talent) , what tools and parts you’ l l need,
 the be nefit, and a relative co st rating, with on e dollar sign
 roughly equal ing $100.
 Note that a few of the pro jects are Har ley-Davidson-
 speci f ic , as they apply par t icu lar ly wel l to those
 motorcycles.
 The Troubleshooting Charts
 These simp le charts w i ll g ive you som e ba sic guidelinesto fo l low i f you have trouble w ith you r motorcycle. These
 we r e p u t to g e th e r to g i ve yo u e n o u g h i n fo r ma t io n t o
 maybe t ry som e simple f ixes at hom e and, once yo u’ve
 done wha t most people can do at home, you can take i t
 to you r mec hanic and have an idea wh at’s going wrong.
 KNOW YOUR MOTORCYCLE
 Before you get to start twirl ing wrenches around your bike,
 you m ight wan t to expend a l ittle tim e and energy to get to
 know you r bike—how it operates, what it needs in terms ofmaintenance, and ho w to deal w ith any problems th at arise.
 The ea siest way to find all this information is in the ow ner’s
 manual that com es w ith every new bike.
 i Tru th i s , read ing the ow ne r ’ s m anua l i s
 q one of the m ost imp or tant th ings you can
 br ing to the b ike own ersh ip exper ience. And i t ’s
 one o f the bes t ways to th row a rope a round the
 expenses associa ted w i th ow ning and m ainta in ing
 a m otorcycle .
 What ’s more, the get t ing- to-know-you procedure is
 w or thwh i le , w he ther i t ’ s you r f i r s t m o to rcyc le o r your
 101st . A lm ost every man ufacturer has its own de sign
 conven t ions—or id iosyncrat ic qu i rks—such as H onda’s
 insistence on using a dipstick to check engine oi l level
 a f ter o ther makers had gon e to the arguably more con
 venient sight glass.
 Overal l , though, for the most basic information—tire
 pressures; maximum weight capacity; location of impor
 tant i tems, such as f lu id reservoirs, suspension adjust
 men ts , the too lk i t, e tc . ; how to f i x a f l a t—the o w ner ’s
 manual provides you w ith alm ost every piece o f informa
 tion you ’ l l need to be a happ y owner.
 In addit ion to al l the use ful opera ting t ips to help you
 get the m ost f rom you r motorcycle , th is l it t le b ib le a lso
 covers al l the maintenance requirements and intervals,
 i d e n t i f i e s o th e r o wn e r - a cce ss i b l e co mp o n e n ts , a n d
 explains the myriad warning l ights and what you should
 do i f they com e on w hi le you ’re riding.
 W hat’s more, the m anual can give you c rucial detail
 information into many o f the procedures presented here,
 I
    B   A   S   I   C   S
    A   N   D
    T   R   O   U   B   L   E   S   H   O   O   T   I   N   G
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 s u c h a s t h e c o r r e c t a m o u n t o f s la c k y o u w a n t w h en
 adjusting the chain. I t can even provide you w ith insight
 in to h ow expen s ive your b i ke w i l l be to ma in ta in and
 own , based on the required maintenance schedule.
 Last ly , your s imple owner ’s manual used to be the
 so u r ce o f so me u n e xp e c te d l in g u i s ti c g e ms . Fo r
 instance, a Spanish m otorcycle ’s owne r ’s m anual from
 the late 1960s contained a w arning that went, roughly, “ I f
 you are a person o f unusual strength, do n ot engage in a
 test o f w i ll wi th the nuts and bolts on this mo torcycle." In
 o the r words , d on ’t go s t r i pp ing the fas teners le f t and
 right, you dum my.
 A 1 9 6 2 Ho n d a ma n u a l a l l e g e d l y co n ta i n e d t h e se
 words o f wisdom : “Give b ig space to the festive dog that
 makes sp ort in roadway. Avoid entanglem ent of dog w ith
 wheel spokes.” There was a lso: “Go sooth ing ly on the
 grease mud, as there lurks the skid de m on.”
 Sadly, in these m odern, PC t ime s, such g em s are all
 bu t impos sible to f ind. Bu t i f you do n't read the ow ner’s
 manual, you’l l never know.
 WHAT YOU NEED IN A HOME SHOP
 You’ve proba bly already f igured ou t one o f the be st ways
 to save money serv ic ing your m otorcycle is the DIY—do
 it you rself—m ethod. Dealerships and indepen dent shops
 charge up to $100 per hour or more for serv ice labor .
 Replace that w i th your ow n labor and you’ ll make a con
 siderable saving. This bo ok has 50 projects m ost people
 can do at home, show ing you step-by-step ways to save
 t im e and money on your b ike. A good por t ion o f them are
 preventive maintenance—not a par
 t icu la r ly W este rn conc ep t , bu t one
 that 's far cheap er than f ix ing th ings
 after they've fai led. In fact, preven
 t ive m a in tenance w i ll a l l bu t e l im i
 nate such unexpected breakdowns,
 and w i ll g ive you a far be tter under
 s ta n d in g o f h o w yo u r m o to r cy c l e -
 al l motorcycles—work.To start with, yo u’ l l need to com e
 up w i th a w orkspace o f som e sor t . It
 needs to be indoo rs, clean, and dry.
 It oug ht to be a t least big enough to
 sw ing a cat, and have goo d l ight and
 ve n t i la t io n , a co n c r e te o r ta r m a c
 floor, electr ici ty, and a work bench.
 I t sho u ld be su f f i c ien t l y secure so
 you can stop in the m idd le o f a task
 a n d t a ke a b r e a k , g e t so me mo r eparts or ad vice (both inevi tabil it ies),
 o r — h e a ve n f o r b i d — r e tu r n t o yo u r
 day job . I f a t a l l po ss ib le , m ake i t i n v i t i ng .  Put in a
 space h ea te r fo r w in te r, tack up som e po s te rs i f you
 l ike, t i le the f loor i f you're part icular ly bucks-up. You’re
 go ing to spen d w ha t shou ld be en joyab le t im e the re ;
 i t ’s you r workspace , and i t shouldn ’ t resemble a Turk ish
 prison cell.
 • j j :  Then you ’ l l w an t to get an of fic ia l serv ice
 о manual from you r bike’s manufacturer. Yes
 time s have chang ed for the better. Third-party service
 manuals are not the two-wheel equiva lent o f The 
 Necronomicon  they once were. Sti l l , you’re better
 of f w i th the man ufacturer ’s vers ion; they b u i l t the
 bike, a fte r all.
 Every m otorcycle is sl ightly di fferent, and the service
 manual wi l l provide invaluable specif ics, such as how to
 actua l ly g e t   to par ts on your par t icu lar b ike that need
 service, as well as tolerances, g aps, thicknesse s, runouts,
 and so on. Perhaps one o f the m ost useful things i t wil l
 have, ap art from specialized service procedures, is torque
 values for a lmost every fastener on your m otorcycle. The
 importance o f this information wi l l becom e clearer as you
 get further along w ith the projects herein.
 Once you’ve got your space and your service manual,
 you’re ready for a great rite of passage for every m otorcy
 cl ist; the acquisi t ion of tools. Whi le other pr imates have
 opp osing thum bs and low er-order animals have learned to
 use too ls , su re ly one o f the h ighes t exp ress ions o f
 hum anity is the hand ho lding a Snap -on wrench.
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 While ma ny consider S nap-on Tools the gold standard,
 e v e ra l r e p u t a b le b ra n d s o f f e r e q u a l s e r v i c e , i f n o t
 qua l s ta tus. One o f Snap-on ’s greatest c la ims to fame
 as been tha t it s to o ls a re gua ran tee d fo r l i fe , and
 ep laced v i r tua l ly wi thout quest ion . However, severa l
 the r m anu fac tu re rs , inc lud ing C ornwe l l , Cra ft sman ,
 Koba l t , Husky , Mac , P i t t sbu rgh , and Nor the rn can
 m ake the sam e c la im.
 The s ing le m os t impo r tan t p iece o f t oo l -
 b v ^ f' buying advice yo u’ l l ge t is to bu y the best
 tools yo u can afford. Their f it , function, and feel will
 be superior, and they’ l l make tasks far easier and
 enjoyable than low -ball tools. This does n’t mean you
 shou ld even cons ide r se l l ing y ou r o f f sp r ing in to
 s lave ry jus t t o buy too ls . Bu t de f in i t e ly do no t
 Scroog e ou t on tools either. Purchasing a 100-piece
 tool k it from the s ame p lace you buy you r groceries
 w ill alm ost certainly provide you w ith a crystal-clear
 alternate definit ion o f the word cheesy.
 Re c o mme n d e d t o o l s a re b ro k e n d o wn h e re i n t o
 hree groups:
 • First group should be considered the abs olute bare
 minimum , a.k.a. t ier one, for being able to perform
 m ost of the pro jects in th is book . Also included wil l
 be addit ional a lternate too ls that wou ld be benef i
 cial but n ot crucial.
 • You can con sider the alternates to be sem i-pro, or
 Tier Two tools. I f you’re f lush or de dicated, or both,
 you ’ ll acqu i re these too ls as you co m e to rea lize
 how m uch the y’ l l a id your w ork.
 • Last ly are the pro, or t ier three tools, w hich you ’ l l
 see in shops o f m otorcycl ing fr iends o r dealership
 service departments. They’re expensive, perhaps
 o f limited o r overly specialized usefulness, but pure
 gold when i t comes to saving t im e and stress.
 Tier One (The Absolute Minimum)Yes, you can get by w i th few er too ls than those l is ted
 ere. M any have. But doing so means a lmos t every task
 w ill take longer, and possibly becom e exp onent ia lly more
 rustrating, mayb e even dangerous.
 Combination Wrenches 
 hese have an open and a closed end on each wrench,
 nd com e in on ly one s ize . For mo st b ikes yo u ' l l wa nt
 hem in 8-mm , 10-mm , 12-mm, 14-mm, 17-mm and 19-
 mm sizes; for H arley-Davidsons, 1/4-inch through 13/16-nch . Sma l le r o r la rge r s izes shou ld be acqu i red as
 eeded or as fund s perm it. Do n ot—repeat, do n ot—give
 in to the tempta t ion to buy the cheaper doub le-open-end
 wrench es w i th d i ff e ren t s izes on ea ch end ; i t ’s fa lse
 economy. Proper combinat ion wrenches’ c losed ends
 are the sam e shape as a 12-po int socket, a boon when
 work ing in t igh t con f ines . T ie r Two wrenches inc lude
 shorter versions of the sam e items, as well as ratchet ing-
 end com b ina t ion wrenche s . The le t te r ’s c losed ends
 funct ion similarly to a ratchet wrench.
 Ratche t Handle and Sockets 
 A r atchet handle has a gear drive with a po sit ive stop; you
 can tighten o r loosen a fastener, reverse the handle how
 ever many degrees are avai lable, then rotate i t again to
 tighten/loose n further. A 3/8-inc h-drive handle is the m ost
 useful, w ith socke ts in the sam e range as the co m bination
 w renches, m etric- or inch-size. Similarly, sm aller- o r larger-
 size socke ts should be acqu ired as needed or as funds
 permit. Tier Two ratchets will come in 1/4-inch- and 1/2-
 inch -d r ives , f o r more de l i ca te - o r heav ie r -du ty wo rk
 respect ively. Pros have a fu ll s elect ion o f both 12-po int
 and 6-point sockets (6-pointers are better for removing
 recalcitrant fasteners because the y pu t more force on the ir
 f lank s rathe r than their points, as w ith the 12-pointers).
 Breaker bars are speci f ica l ly des igned to break loose
 those same troublesome nuts and bolts, thanks to their
 sim plicity (no ratchet m echanism) an d length.
 Screwdrivers 
 To begin w ith, jus t ge t three flat-blade and three Phillips-
 head screwdrivers. The small , medium, large f lat-b lade
 drivers and the No. 1, No. 2, and No. 3 Phi l l ips wi l l f i t
 v ir tual ly everything on your bike. As you g et further into
 the pro jects , you ’ l l dou bt less f ind a need for T ier Two
 spe cia l ty dr ivers , such as ext ra- long , ext ra-sho rt , and
 right-angle versions. Likewise, flat-blade and Phillips-head
 bits to f it on you r ratchet handle will also becom e useful.
 Allen Wrenches 
 Again, to start, a sim ple, relatively inexpe nsive collectionof Allen keys; alm ost every tool m anufacturer sells them in
 the necessary range of m etric and inch sizes. As you step
 up to T ier Two, you’ll find you’ll wa nt Allen bits, just as w ith
 the screwd river bits, or T-handles w ith Allens on the ends.
 T-handles are longer tools, again useful in certain situa
 tions, and always faster than their key or b it counterpa rts.
 Pliers 
 You can make d o w i th the cru de bat te ry-s ty le p l ie rs in
 your bike’s toolki t ; you ’d be better of f, though, ge tting ahigher-quality item from a reputable manufacturer, plus a
 pa i r o f ne ed le-nose p l ie rs fo r finer, t igh te r work. P l ie rs
    B   A   S   I   C   S
    A   N   D
    T   R   O   U   B   L
    E   S   H   O   O   T   I   N   G

Page 12
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 12/189
 com e in a dizzying variety of shapes and types, spanning
 Tiers Two and Three: Channellocks, Vise-Grips, duck
 bills, diagonal cutters, wire c utters/strippers, and so on.
 Impact Wrench/Hamm er  
 Sometimes, especially with older bikes that use Phill ips
 screws in the eng ine cases, the on ly way to get those
 fasteners to budge is w i th an imp act wrench. A dead-
 blow ham mer is a good partner to the im pact wrench, as
 all of i ts force goes into the target; the blow forces the
 Phil lips bit into the s crew head. Bel ieve i t or not, there
 a re ac tua l l y T ie r Two ham me rs : so f t - fac e ( rubbe r o r
 plastic), and ha rd-fa ce (m alleable brass, ball peen , etc.).
 Torque Wrench 
 Invaluable for finer work, especially on the engine, suspen
 sion par ts , and so on, a to rque wrench ind ica tes the
 amo unt of force used to t ighten a fastener. The cheapest
 and sim plest is a beam -type with a pointer to indicate theforce (in inch-pounds, foot-pounds, Newton-meters, etc.).
 It is possible to do decent w ork w ith a beam -type torque
 wrench . Be tter still, though , are the Tier Two c lick-sto p (the
 wrench makes an audible “ click” w hen the selected torque
 setting is reached) and dial-gauge wrenches. If yo u’re rich
 as M idas, you’ll have at least the latter two , o ne in inch-
 pounds, the other in foot-pounds .
 Oil Fi l ter W rench 
 This sho uld be self-explanatory, and com es in either a universal strap-type to go around the fi lter body, or a specif ic
 shallow sort o f sock et that goes on the fi lter end.
 Paddock Stand 
 Once upon a time, almost every mo torcycle had a center-
 stand, an integral device which held the b ike up right so the
 chain could be lubed, wheels cleaned, and other simple
 tasks comple ted. The race fo r sportb ike supremacy,
 though, led to the centerstand's demise in order to make
 the b ike l igh ter . So, those prev ious ly s imp le tasks are
 exceed ing ly d i f f icu l t wi thout a proper paddock s tand,
 which lifts the rear of the b ike via the swingarm. For Tier
 Two you can add a similar stand for the front end. Be st of
 both s i tua t ions is the Abba Superb ike Stand f rom the
 United Kingdom, w hich ho ists the bike via a rod placed
 through the (usually) hollow swingarm pivot shaft, which
 can then a llow either wheel to b e lifted off the ground.
 Tire Gauge 
 Ano the r too l t ha t shou ld be obv ious in i t s need and
 i ts usa ge . P rop e r t i re p ressu res a re c ruc ia l t o yo u r
 b ike ’s per forman ce.
 Measuring Tools 
 A t the very least you ’ ll wan t a m eter-long s tee l sca le
 use fu l f o r se t t ing suspens ion sag ; a tape measu re
 preferably me tric scaled, ca n also be u sed. Valve adjust
 m ents requ i re th in m eta l fee ler gauges, wh i le curren
 fine-wire spark plug electrodes prefer wire-type gauges
 Tier Two devices inc lude a d ia l -gauge vern ier ca l ipe
 and/or a 0 -2-cent im eter m icrometer, e i ther of which ca
 be used to m easure valve adjustme nt shims.
 Last ly, you' l l want a wide variety of aerosol- spra
 lubr icants , c leaners, nost rums, pot ions, and lo t ions
 cha in lube fo r obv ious reasons, g rease for ax les and
 suspension l inkage bolts, brake and/or e lectr ical parts
 c l e a n e rs , th re a d - lo c k i n g c o m p o u n d s , a n d p o l is h e s
 And you ’ l l need duct tape, wh ich can repa i r v i r tua l l
 any thing or at least d isguise i t. In addit ion, yo u’ l l nee
 a few funnels; latex gloves, or an alternat ive fo r those
 w i th an a lle rgy to la tex ; ny lon C ordu ra w ork g loves
 and sa fety glasses. You don ’t w an t to pu t your eye outnow, do you?
 Tier Two (Semi-Pro)
 Along w ith the tools m ent ioned in the previous sect ion
 these include:
 Manometers, a.k.a. Vacuum Gauges 
 Used to synchron ize carburetors or thrott le bodies, thes
 take the form o f d ia l gauges o r tubes of m ercury, usuall
 a pair or a group o f four. They measure vacuum , or suction, in the intake manifold o r thrott le body, m aking eac
 cylinder read the same results in smoother running and
 better thrott le response.
 Electrical I tem s—Drill , Multime ter, Battery C harger 
 Drills com e in handy for certain fabrication jobs, o r jus t to
 dr i l l ou t a ru ined bo l t ; a m ul t im eter w i ll ass is t you i
 curing certain electrical maladies; and a battery charge
 is for those inevitable occasions when your m otorcycle’
 battery has gone dead.
 Tire Irons, Rim Protec tors, Flat Kit 
 Another inevitabi li ty of m otorcycl ing is the f lat t ire, and
 these tools will make the repair process far less painful
 Similarly, you’ l l need to replace t ires, wherein the f irs
 tw o items co m e into play.
 Cu tting Tools, i.e. a Hac ksaw , Knife, Ga ske t Sc rape r 
 These wo n’t see a great deal of use, but when you need
 them , nothing else will do.
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 ier Three and Beyond
 5 st i l l haven’t h i t the top end o f useful i tem s for your
 = ra g e — th e t o o l p a r ts c a t a l o g s a re f u ll o f g o o d ie s
 anging from a i r compressors and a i r-powered too ls to
 e lde rs and l i f t s tands . Th is s tu f f i s expens ive , bu t
 xtreme ly useful i f you do extensive service w ork —or i f
 erhaps you ’re start ing to l ike working on m otorcycles
 s much or more than merely r id ing them. You wil l f ind
 igh-qual ity taps and dies o r E asy-Out invaluable ki ts for
 epa i ring s t r ipped threaded ho les, pa r ts washers, and
 e like invaluable when you need them. There’s no real
 oint in describ ing each one, because by the t im e you ’re
 ontem pla t ing buy ing som eth ing in th is t ie r , you know  
 vhat i t ’s for and exact ly wh y you wa nt or need i t.
 O f course, i f you have th is ent ire armada o f too ls both
 mple and sop hist icated at your d isposal, you need not
 ear any procedu re you ’ l l find in th is bo ok —or
 recious few others, for that matter.
 RECOMMENDED MAINTENANCE SCHEDULE
 he manufacturer who des igned, eng ineered,
 n d b u i lt y o u r s o p h i s ti c a t e d m o t o rc y c l e h as
 lready provided a detailed sch edu le of required
 maintenance to keep your bike running strong
 o r qu i te som e tim e . I t ’s a ll ou t lined in you r
 w ner’s manual.
 But how much o f tha t is rea l ly essent ia l to
 vera ll re l iab i li ty and durab i li ty? How m uch o f  
 the work can you do versus how
 mu ch needs to be done by a pro
 fessional? Can the professional
 s e rv i c e b e d o n e b y a n i n d e
 penden t shop, or does i t have to
 be done by the dealer?
 Based on considerable expe
 r ience, the fo l lowing is a bas ic
 ma in tenance schedu le fo r t he
 esse n t ia ls—those ma in tenance
 services that really are necessary
 fo r you r b ike to p rov ide a fu l l
 service-life. Will it break or fail if
 you d o no t f o llow th is schedu le
 and/or per form these serv ices?
 Not necessarily. There are tens of
 thousands o f very lucky owners
 who live in blissful ignorance and
 continue to ride their motorcycles
 f a r b e y o n d t h e re c o mme n d e d
 ma intenance intervals . . . at least
 until something finally fails and leaves them stranded on
 the side o f the road, frustrated and very angry at the bike
 for fail ing them .
 Is the reve rse a lso true ? Yes, a t t im es. Even w i th
 the mos t me t icu lous ma in tenance p rog ram, mo to rcy
 cles fa i l . Engines expire, gearbo xes frag, and radiators
 lose the i r co o lan t—tha t ’s pa r t o f the r isk o f own ing a
 m otor ized veh ic le .
 Bu t the re i s abso lu te ly no do ub t tha t i f you do , o r
 have done, the bas ic main tenance necessary fo r your
 m otorc ycle’s survival, the percen tages are well and truly
 on you r side. I t wi l l make the difference betwee n a bike
 that de l ivers substant ia l mi les wi thout a major fa i lu re ,
 and one that leaves you standing by the curb, stranded,
 with a massive repair bil l. Like the old saying goes, pay
 your m oney and take y our choice.
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 MAINTENANCE SCHEDULE
 TASK INTERVAL SHOP COST DIY COST REASON TO DO PROJECT NO.
 Lubricate and ad just final drive chain 500 miles $25-45 $5-12 Prolong chain lifeProject 6: Adjus
 your chain
 Change engine oil and filter 3,000 miles $35-50 $10-60Engine longevity
 Project 17:
 Change Your oil
 and filter 
 Remove spark plug(s); inspect
 or replace with anti-seize12,000 miles $15-150 $5-60
 Monitor engine
 performance;
 improve fuel
 mileage and
 performance
 Project 22: Spar
 plug check and
 replacement
 Change air filter  8,000-10,000 miles $25-90 $10-40
 Engine longevity;
 improve fuel
 mileage and
 performance
 Project 12:
 Clean/replace
 your air filter 
 Adjust valves Follow manufacturer's
 recommendation$150-500 $5-90 Engine longevity Project 19:
 Adjust intake and
 exhaust valves
 Change brake pads As needed $60-100
 per caliper 
 $25-40
 per caliper 
 Maintain safe
 braking perform
 ance; avoid
 costly damage to
 rotors and drums
 Project 43: Brake
 pad change
 Change engine coolant 8,000-10,000 miles $50-75 $5-15Maintain properengine tempera
 ture; avoid
 overheating,
 corrosion
 Project 23: Chec
 your coolant
 Change brake (or clutch) fluid 8,000-10,000 miles $45 (each
 system)
 $5-10
 (each
 system)
 Maintain proper
 function; avoid
 corrosion,
 frozen/rusted
 parts
 Project 44:
 Changing hydraul
 fluid
 Change fork oil 8,000-10,000 miles $100-300 $10-50 Maintain proper
 function; improvehandling
 Project 31: Changyour fork oil
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 Project 1
 Adjust Controls to Fit You
 T IM E : 1 h o u r
 TO O L S : B a s i c m e c h a n i c a l t o o l s
 a n d r e a r s t a n d
 T A L E N T : 1
 C O S T : N o n e *
 P A R TS : ‘ P o s s i b l y a f t e r m a r k e t
 r e p l a c e m e n t s f o r t hec o n t r o l s
 TI P : W h e n y o u a l t e r t h e c o n
 t ro l s , m a k e s u r e t h e n e wp o s i t io n d o e s n ' t i n t e r f e r e
 w i t h t h e o p e r a t i o n o f t h e
 m o t o r c y c l e
 B E NE F I T : A m o r e c o m f o r t a b l e r id e r
 a n d , t h e r e f o r e , b e t t e r
 c o n t r o l o f t h e m o t o r c y c le
 Bikers com e in a variety of bo dy types, we ights, and
 sizes. Bu i ld ing mass-produced b ikes to su i t each
 er is not possible. Instead, manufacturers design for
 n ^average” r ider, whose height, weight, arm-, torso-
 nd leg-length m ay vary from yours.
 To f ind the m ost com fortable setup for your b ike, put
 on a rear s tand and get in to your r id ing pos i t ion . I ff t in g or b raking cou ld be m ade eas ier o r more com-
 -table by ad justing any hand or foo t control, let’s do it
 ow. (Fo r d raw ings and de ta i ls sp ec i fi c t o you r b ike ,
 cqu i re a repa i r manua l fo r you r make and model and
 re f e r t o i t a s n e c e s s a ry a s we imp ro v e y o u r b i k e
 through out th is book.)
 Put you r right hand on th e brake lever. If you r wrist is
 t i lted bac k awkw ard ly , yo u ’ l l need to low er the lever .
 Loosen the tw o b olts on the master cyl inder clam p and
 ro ta te the lever downward s l igh t ly . F ind the spot tha t
 feels be st and snug up the bolts. I t wi ll take a r ide or twoto feel whether you have i t just r ight.
 S o me o l d e r b i k e s a n d l e s s -e x o t i c s p o r t y b i k e s
 (GS500 and N in ja 250 , fo r examp le ) don ’ t have
 adjustable brake levers. I f you f ind y our reach to the lever 
 Z'jr  ability to brake and control the throttle simultaneously can be dramatically affected by the brake lever position. If it's too high (left), your wris t is bent> an awkward position. If it’s too low, the lever could make it diff icult to fully close the throttle while applying the brake. Note the difference between
 e wrist positions when the brake lever is too high versus the proper height (right).
    A   D   J   U   S   T
    C   O
    N   T   R   O   L   S
    T   O
    F   I   T
    Y   O   U
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 is longer than you’d l ike, an adjustable lever from a later
 year or a d i fferent mod el may f i t —enthusiast websi tes
 and shop s specia l iz ing in your b ike may know a good
 swap. An other approach is to buy a fterm arket items from
 com panies such as Lockhart Phi l lips or Flanders.
 Clutch levers are a l i t t le bi t easier to adjust. I f your
 b ike does n’ t have an ad justab le c lu tch lever, t ry loos
 en ing the thum bscrew locknu t where the cab le en te rs
 the lever housing. Then s imply screw the ad juster in ,
 increasing the c lutch leve r’s free play. Be forewarne d that
 excessive free play can keep the clutch plates from fully
 disengaging and con tr ibute to premature clutch w ear—
 not to m ention c lunky gear changes.
 Another way to al ter r ide posit ion on many bikes is to
 ro ta te the hand lebars . On o lde r b i kes , you can o f ten
 simply loosen the p inch b o l ts and sh i ft the bars to the
 new posi t ion. W hi le m ost o f the c l ip-on handlebars on
 current sportbikes are aff ixed to both the fork legs and
 the t r ip le c lam ps, som e c l i p -ons can have the i r ang leadjusted by simp ly loosening the pinch bo lts and rotating
 the b ar into i ts new posit ion. I f you find that the inward
 angle of the clip-ons makes you un com fortable or strains
 your wrists, you m ay wa nt to try al ter ing the c l ip-on or ien
 ta t ion ou tward to a l low s t ra igh te r access to the g r ips .
 (This is not possible on some bikes.) When changing the
 bar location or angle, be sure to con sider tan k, fairing,
 and instrum ent cluster clearance to ensure you d on 't l imit
 m aneuv erab i li ty o r pu t your f inge rs in a p lace where
 they ’ l l ge t p inche d . Make su re you f irm ly secure the
 bars—and any con trol you ad just—before r iding.
 The b rake peda l needs to be low enough tha t you
 can cov er i t com fo r tab ly w h i le you r ide . I f you r ank le
 fee ls k inked af ter just a few minutes, t ry lower ing the
 pedal . H ydraul ic brakes usu al ly a l low the pedal to be
 adjusted on the m aster cylinder. Loosen the locknut and
 tu rn the b o l t to l ower the peda l—try sma l l inc rements
 rather than a major posi t ion change. If the pedal is too
 low, you m ay f ind con tro l ling b rake pressure is easier
 with the pedal raised slightly. On bikes with drum brakes
 pedal height can be adjusted w ith a b olt, but do n’t forget
 to reset the pedal free play by turning the nut a t the end
 of the brake rod and drum. Check brake l ight operation
 and ad just the s w itch if necessary.
 The a d justments l is ted here are jus t the beginn ing.
 You can also f ind adjustable foo t pegs, fairings to reduce
 wind fat igue, di f ferent seats or padding cha nges to al ter
 seating height, harder or softer grips, different mirrors to
 alter rearward visibility, etc.
 You should be able to shift up or down without lifting your foot off the peg.
 Be careful when preparing to adjust the rod length of the shifter. Look
 closely at the threads above the locknut One end of the rod is reversethreaded. Why? Well, you'll see once both locknuts are loosened. Raising or
 lowering the shifter is as easy as rotating the rod with a wrench or a pair of
 pliers. The reverse threads are what make this possible. Once you’re happy
 with the position, check to make sure that plenty of threads remain
 engaged in the ball joints, and be sure to tighten the locknuts. Little adjust
 ments make big changes, so try moving the shifter a bit at a time, testing its
 position in the garage. Once you think it ’s right, go for a ride and take notes
 on how the changes improved the shifting. Or, better yet, toss a couple of
 wrenches in your tank bag and play with the position on a longer ride.
 Notice how the rider’s boot is in a comfortable position covering the
 brake pedal. Now, imagine commuting for 40 minutes with the brake
 covered. Would you rather have your foot in this position or bent upward?
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 Without brakes, you're dead. All it takes is a couple of test squeezes
 every time you mount your bike.
 any gouges o r cracks in the t i res , or an y fore ign ob ject
 l odged in them ? Do they l ook p rope r ly i n fl a ted?
 M otorcycles r idden regularly only need to have t ire pres
 sure checked twice a week or so—as long as they get a
 visual inspection of the tread condition before every r ide.
 Bikes that s it for several days sho uld have the ir t ire pres
 sure checked before h i t t ing the s t reets . F inal ly , check
 you r t ires w i th a q uick g lance every time you p ark your
 bike. Not only do you get to see how fa r you cranked i t
 ove r on tha t canyon run, bu t you may also no t ice the nai l
 you picked up r iding past a co nstruct ion si te. Keep a t i re
 pressure gauge in you r jacke t poc ket or w i th y our bike.
 Look a t your cha in . Are you l ub ing i t r egu la r l y ,
 ac c o r d i ng t o t he m anu f ac t u r e r’s i n s tr uc t ions ? T he re
 should be no rust on i t, and i t should not sag. Che ck the
 sprocke t tee th fo r wear . When the cha in and sprocke t
 s ta r t to w ear ou t , the y w i ll o f ten c l i ck b r i e f l y on s low
 accelerat ion from a stop as they snug into place. I f your
 bike has be lt drive, when is the las t time yo ur replaced it?
 OK, n ow w hat is the replacement interval recomm endedby the manufacturer?
 Y ou s hou l d c he c k y ou r o i l onc e a w eek . W hy ?
 Because yo ur engine is toas t i f i t gets too low o r too dir ty.
 If you r bike’s eng ine has a sight glass, stand yo ur bike so
 tha t i t is level—bu t don ’ t pu t i t on the rear stand because
 this added height can give an inaccurate reading.
 Before star ting the engine, test an y con trols op erated
 by cables. A cable w i l l rare ly fa i l a l l a t once. Ins tead,
 Roll the throttle on and off before starting the engine. After the second
 roll-on, release the grip to see if the throttle snaps closed. If not, don’t
 ride until the problem is remedied.
 cab les usua l ly f r ay p rog ress i ve ly un t il a com ple te
 b r eak age oc c u r s . B y ope r a t i ng t he c on t ro l s w i th t he
 engine off , you wi ll not ice the subt le bu t tel ltale gr inding
 feel of torn s t rands. An other s ign is a more d i f f icu l t- to-
 ope ra te th ro t t le o r one tha t m us t be c losed m anua l ly
 instead of by the return spr ing. By slowly rol ling on the
 thrott le a cou ple of t imes and squeezing the clutch lever,
 you can, in a m atter of seconds, ascertain tha t the cables
 are in go od working cond i tion.
 As you th row your leg over the sea t, g i ve the f r on t
 brake lever a heal thy squeeze. Is the pressure the same
 as yes te rday? Does the lever com e dow n to the g r ip?
 Give the rear brake peda l a press to see how i t ’s doing.
 Now you ’re ready to star t the engine. Whi le i t warms
 up, chec k al l your l ights. I f you d o th is after dark, the job
 is easy. Just look in front and behind you as you cycle
 through th e high beam , low beam , fron t running lights, left
 and r ight turn signals, rear running l igh t, and the brake
 light. In daylight, ho ld a hand in fron t of the various l ights
 to see if they work. (Make sure the bike is in neutral whe n you ge t off and release the clutch —pe ople have done it
 otherwise!) Che ck the brake lever and pedal individual ly
 to see tha t both tr igg er the s top lamp.
 This process takes a lmost no t im e to com plete and
 the latter port ion can be done wh i le the bike is warming
 up . Do i t r egu la r ly and you ’ l l save you rse l f t im e and
 heada ches—such as know ing you ’ re on reserve before
 heading ou t for a r ide.
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 3 0 m i n u t e s
 Project 3
 General Lubrication
 A s s o r t e d w r e n c h e s , c a b l e
 l u b r i c a t io n t o o l , c a b l e
 l u b e , c h a i n c l e a n e r ,
 m o l y b d e n u m - b a s e d
 g r e a s e , W D - 4 0 , s m a l l
 p a i n t b r u s h
 C O S T: $
 P A R T S : N o n e
 TI P : A p p l y a t h i n c o a t i n g o f
 g r e a s e t o c a b l e s w h e r e
 t h e y a t t a c h t o t h e c o n t r o ls
 B E N E FI T: S i l k y - s m o o t h c o n t r o lo p e r a t i o n
 Lubing your b ike three t imes a season ( the begin
 ning, middle, and end) should suff ice. I f you r ide
 the wheels o f f your m otorcycle , g ive i t a qu ick lube job
 every 7 ,500 mi les. By per forming th is s imple mainte
 nance on a regular basis, you can pro long the l i fe o f
 the b i ke ’s compo nen ts , ensure tha t eve ry th ing works
 the way i t should, and maybe even catch a prob lem as
 it starts.
 L u b i n g yo u r m o to r cyc l e ’ s ca b l e s sh o u l d t a ke n o
 more than 15 minutes, and i t pays dividends every time
 you operate a control. For the throttle cables, un screw the
 throttle housing on the grip and adjust the cables for max
 imum slack. After you release one of the cables, the othe r
 w i ll s l ip r ig h t o f f . Fo r t h e c l u t ch ca b l e , sc r e w th e
 adjuster a ll the way in for m aximum slack, but l ine up
 the s lot in the adjuster with the slot o f the lever holder.
 You should be able to pul l the end of the cable free of
 the adjuster and release the cable. Some bikes require
 that the c lu tch lever be removed f rom the m ount before
 you can free the clutch cable. ZО
 <о
 о
 Т Ъ е cable luber forces the lubricant through the cable, making sure theentire length of the cable is protected. Do not use chain lube on cables.
 Apply a protective coat of grease to all exposed sections of cables. Don'tforget to lube the fittings so they will move freely within their mounts.
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 Before lubing pivot points, wipe them clean of any dirt or grit. Keep the
 threads clean and dry. Retorque the fasteners to the proper spec to keep
 them from vibrating loose.
 For qu ick work on the cables, noth ing beats a pres
 sure cab le luber f rom accessory compan ies such as
 M otion Pro or Loc kha rt Ph i ll ips. Basical ly, you clam p a
 rubbe r stopper ove r one end o f the cable , inser t a tube
 from a can of s i l icon-ba sed cable lubr icant in to a l i t tle
 ho le , and g ive the nozzle a squeeze. The can’s pres
 sure forces the lubr icant through the cable . Ap ply the
 lub r i can t in sho r t bu rs ts un t il the bo t tom end o f the
 cable beg ins to bubb le or drip . A we l l-p laced rag can
 catch the dr ips before they make a mess of the engine.
 Before you reassemble each cable , apply a dab of
 g rease to a l l the p laces the cab le m igh t rub . The f i t
 t ings at the c able ends need grease, and any exposed
 s e c t i o n s o f t h e ca b l e sh o u l d r e ce i ve a p r o te c t ive
 coat ing, too. A smal l pa in tbrush wi l l he lp you grease
 pa r ts in tigh t p laces.
 Do n ’ t f o rg e t t h e ch o ke a n d s p e e d o m e te r ca b le s .
 L u b r i ca te t h e ch o ke ca b l e l i ke a l l t h e o th e r s .
 M e ch a n i ca l sp e e d o m e te r ca b le s ( a d y i n g b r e e d b u t
 st i l l a round on many b ikes) should be unhooked f rom
 the speedom eter. Pul l ou t the inner cable and pa ck the
 ca b l e t o p w i th m o lyb d e n u m g re a se . S lid e t h e ca b l e
 bac k in to p lace. Any t im e the f ront wheel is removed,
 pac k some m oly grease in to the dr ive m echanism.
 No w go over your b ike and lubricate every par t that
 m oves. Unscrew the handlebar lever p ivots and brush
 on som e grease. Apply a couple drops o f o i l to the s ide
 stand p ivot . Give the r ider and passenger pegs a qu ick
 squ i rt o f W D-40 o r o il . Don’ t forget to spr i tz floorboard
 moun ts . Remove the sh i f te r p i vo t and c lean any g r i t
 ou t o f the w orks. Apply grease to the p ivot , but be sure
 to ke e p t h e p i vo t ’s t h r e a d s c le a n a n d d r y . S o me
 m a n u fa c tu r e rs r e co mm e n d a d r o p o f n o n p e r ma n e n t
 thread - lock ing agent , such as Loct i te , on the threadst o m a k e su r e th e p i v o t b o l t d o e s n ’ t b a c k o u t a f te r  
 All moving parts, such as peg pivots and side stands, will benefit from a
 shot of WD-40 or a few drops of oil to keep them working freely. If you’re
 particularly fastidious, you can disassemble the parts and grease them.
 reassemb ly . Be su re to to rque i t to the p rope r spec
 Fol low the same precaut ions for the brake pedal.
 Before you lube the chain , spray a c lean rag wi thW D-40 an d w ipe i t clean. I f you r chain is real ly grungy
 M otorex makes a chain c leaner tha t wi ll s t r ip the gun
 w i th o u t h a rm i n g th e О - ri n g s . Ne ve r t o u ch t h e ch a in
 with the bike ’s engine running. Clean i t with the engin
 off, rotating the wheel by hand.
 O n ce yo u ’ ve c l e a n e d t h e ch a i n , a p p l y a co a t o
 q u a l i t y ch a i n l u b e t o t h e sp a ce b e twe e n t h e l i n ks
 whe re the О - r ings reside, spraying f rom the ins ide ru
 o f t h e ch a i n t o a l lo w ce n t ri fu g a l fo r c e t o p u sh
 th rough to the o the r s ide . I f you sp ray on too much
 ta ke a n o th e r c le a n r a g d a mp e n e d w i t h W D- 4 0 a n d
 w i p e o f f th e e x ce ss lu b e b e fo re yo u r n e x t r id e
 Lubr icate your chain every 500 m i les o r so, or prom pt l
 after expos ure to rain o r other water.
 Lubricate the chain when it is warm, but then let i t sit until it cools off
 and the lube sets. To help keep your wheels clean, wipe off the excesslube before your next ride.
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 Although it is hard to read in this photo, the coolant level in the
 expansion tank is right where it should be. If you check your antifreeze
 frequently, you will notice when it starts to drop, signaling a leak
 somewhere in the system.
 22 j
 The oil level on this bike is pretty obvious. Look a little closer to check
 the condition of the oil. To read the sight glass correctly, the bike must be
 held level on flat ground.
 Reading the fluid level on the rear brake of the R6 is easy. It's hangingout in the open on the subframe. Some bikes tuck the reservoir away
 behind bodywork, requiring you to look through a slot to view
 the reservoir.
 The secret to getting an accurate view of the fluid level from a mastercylinder with an integrated reservoir is to turn the bar until the reservoir is
 as level as possible. Don’t be concerned if the reading drops overtime. The
 brake pads are wearing, which requires more hydraulic fluid in the calipers.
 However, if the reading gets below the recommended height, check the
 brake pads before topping off the reservoir from a fresh container.
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 TO O L S : F l a s h l i g h t a n d o p t i o n a l
 f ro n t / r e a r s t a n d s
 Project 5
 Rolling Gear Checkup
 P A R T S : N o n e
 TI P : M a k e t h i s p a r t o f y o u r
 w e e k l y ro u t i n e a n d y o u ’ ll
 m i n i m i ze s u r p r i se s
 B E N E F IT: K n o w i n g t h e e x a c t
 c o n d i t i o n o f yo u r b r a k e s
 a n d t i r e s c a n h e l p k e e p
 y o u fr o m g e t t i n g i n o v e r
 y o u r h e a d
 Your brakes, suspension, and t i res keep you on the
 road and deserve extra attention. You should make
 oll ing-ge ar inspection a t least onc e a week.
 Begin your brake check by looking a t all the pads. To
 ew the pads, try using a flashlight to sight along th e disc.
 eme pe ople resort to removing the cal ipers or covers.
 j  wa nt to look a t the pads on bo th sides of the caliper.
 W hile you ’re dow n on y our hands and knees, give the
 ober brake and clutch l ines a quick f lex to see i f they ’re
 eginning to crack. You can use this low-angle view of
 ur bike to make a couple of other quick inspections.
 uJe manufacturers do a goo d job o f protecting the del
 t e p a r ts o f th e f o r k , t h e s lid e r s o c c a s io n a l ly g e t
 dinged. Over t ime, the rough part on the sl ider wi l l eat
 awa y at the fork ’s seal, leading to fork oil seepage. In its
 m ost m inor form, a w eeping fork sea l is noth ing more
 than a messy nuisance, but i t can qu ickly develop into a
 hazardous m ess—p ar t i cu la r l y in the t rad i ti ona l fo rk
 arrangement, where the o i l can co ntam inate the braked isc su r face and b rake pads . The shock can a lso
 develop i ts own leaks. A quick glance at the shoc k shaft
 w ith a flash light wil l reveal whethe r it’s tim e fo r a rebuild.
 The final stop in the to ur o f your bike's rolling gear is the
 tires. You can make a complete inspection by roll ing the
 bike forward a cou ple of feet at a tim e. You’re looking for
 any foreign objects th at may be lodge d in the tire. If you
 If you're going to get a glimpse of the brake pads,
 don't be afraid to get personal with your tires. Youneed a minimum pad material of 2 to 3 mm. If you've
 let the pads get down to 1 mm, you’re skating on
 dangerously thin ice. Once they arrive at the bitter
 end, brake pads have difficulty shedding heat and
 may fade on you when you need them most. Have
 the pads worn evenly? If not, you may have a
 problem with the caliper. If you see any fluid
 seepage around the calipers, one of the pistons may
 need its seals replaced. Don’t forget to check the
 rear brake pads, too.
    R   O   L   L   I   N   G
    G   E   A   R
    C   H   E   C   K   U   P
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 creative with your viewing angle.
 Give the rubber portions of the hydraulic lines a bend to see if they're still
 flexible. If you notice any cracks, consider replacing them with shiny new
 braided stainless-steel ones.
 f ind som ething, careful ly pul l it out. Che ck to see i f the
 hole is leaking by rubbing a l i t t le sal iva or soapy water
 over the opening. I f i t bubbles, repair or replace the t ire.
 I f it doe sn' t bubb le, chec k the t ire before each r ide to see
 i f i t ’ s los ing a i r . You m ay a lso f ind cu ts in th e t rea d
 caused by running over road debr is. Closely inspec t the
 dep t h o f t he s l ic e t o m ak e s u r e it does n ’ t go deep
 enough to expose the cords. Sl ices on th e s idewal l are
 part icular ly dangerous. I f you have any, have a profes
 sional look a t the tire.
 Finally, look inside the tread grooves, or sipes, at the
 “we ar bars” c ross ing through them. The tread depth is
 acceptable only when the wear bars l ie below the tread
 surface. As soon as the bars star t to wear, the tread is
 too sha l low to p rov ide adequa te t r ac t ion and channe l
 wa ter ou t from unde r the bike to avo id hydroplaning.
 A new, just-scuffed-in tire will look like this. Note how deep into the sipe
 the wear bar lives.
 While you try to find the wear bar, consider why this tire was on an F3 in
 a salvage yard. The center of the tread is worn down to the bottom of the
 sipes, giving the tire a square profile that could unsettle the bike when
 leaned over. Even a tire with adequate tread may have diminished grip if
 the tire is many years old, such that the rubber has hardened. Dry rot—
 small cracks—can also weaken a tire, particularly when combined with
 underinflation. If you ride two-up, be even more critical of wear and
 damage and err on the side of caution. Extra weight means extra
 stress—and that's two lives the tires are supporting.
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 TI M E: 2 0 m i n u t e s
 roject 6
 Adjust Your Chain
 о func t ion p roperl y w i thou t wear ing o u t qu ick ly o r
 fal l ing off or breaking, your chain needs to have a
 S am oun t of slack. As i t wears, you w i ll need to make
 ffe link roughly centered between the front and rear sprocket on
 wer run of the chain. Press down at this point until the chain is at
 rsst point. Holding a tape measure in front of and perpendicular to
 ftain (“perpendicular” isn’t quite the right term here since the chain
 straight line as you push on it), align your tape with the tops of
 е г and outer sides of this middle link. Now, press the chain up
 it is tight and sight this measurement the same way. The difference
 een the two points on your tape is the amount of slack in your
 . if this figure is larger than what your manufacturer prescribes, you
 to move the rear wheel back with the adjusters until you hit the
 mmended slack.
 A s so r t e d w r e n c h e s ,
 s o c k e t f o r r e a r a x l e,
 t o rq u e w r e n c h , t a p e
 m e a s u r e , r u b b e r m a l l et ,
 r a g s f o r c l e a n u p , r e a r
 s t a n d ( o p t i o n a l ) , s t r i n g ,
 C O S T : M i n i m a l
 P A RTS : N e w c o t t e r p i n
 TI P : M a k e s u r e t h e c h a i n i s
 p r o p e r l y a l i g n e d o r y o u
 c a n p r e m a t u r e ly w e a r o u t
 b o t h t h e c h a i n a n d t h e
 s p r o c k e t s
 B E N E F IT: L e s s d r i v e l i n e la s h w h e n
 m o d u l a t i n g t h e t h r o t t le
 periodic adjustments (moving the wheel back) to main
 tain this setting.
 A s s u m in g y o u r c h a i n a nd s p r o c k e t s c h e c k o u t ,
 p l a ce th e b i ke o n th e ce n te rs ta n d o r a r e a r s ta n d to
 make i t leve l . Wi th the cha in co ld , measure the s lack
 ha l fwa y be twee n the sp roc ke ts . I f the s lack i s w i th in
 spec, lube the cha in and yo u’ re done. O therwise, you ’ ll
 n e e d to m o ve th e r e a r w h e e l b a ck s l ig h t ly w i th t h e
 adjusters to take up any excess s lack.
 Fo r b i ke s w i th l o ckn u ts o n th e i r ch a in a d j u s te r s ,
 hold the ad juster in place w ith a wrench wh i le loosening
 the locknut. Loosen the axle nut just enough to enable the
 chain adjusters to move it—otherwise the rear wheel can
 get ou t of al ignment. For now, assume tha t your wheel is
 properly al igned, and make the same adjustme nts to b oth
 chain adjusters.
 Wh e n th e ch a i n h a s th e p ro p e r a m o u n t o f s l a ck ,
 torque the ax le nut . Next , t ighten each ad juster abo ut
 one-e igh th tu rn aga ins t the ax le . H o ld the ad jus te r i n
 po si t ion an d set the locknuts.
 The last step in any chain adjustme nt is m aking sure
 the rear wheel is properly al igned. The least expensive
 way to do th is is the “str ing m ethod.” A simpler, bu t less
 precise, m ethod fo r checking rear wheel al ignm ent is to
 sp i n t h e r e a r w h e e l a fe w t i m e s a n d w a tch th a t th e
 sproc ket stays al igned in the c enter of the chain. I f it rubs
 against one s ide or the o ther, the wheel is ou t o f a l ign
 m ent—time fo r the str ing method.
    A   D   J   U   S   T
    Y   O   U   R
    C   H   A   I   N
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 Once you’ve adjusted your chain a few
 times, you’ll get the feel for when it is loose,
 but the only way to be certain is to use a
 tape measure.
 Chain adjusters come in many shapes and
 sizes (above/below). Small adjustments of aquarter-turn (or less if your chain is only
 slightly loose) are the safest bet. Measure th
 slack after every change. When the chain is
 within factory specifications (usually around
 1.2-1.5 inches), tighten the axle nut to keep
 from slipping. If you go too far and the chain
 becomes too tight, loosen the chain adjuster
 two full turns and use a rubber mallet or dea
 blow hammer to knock the rear wheel forwa
 against the adjusters and begin again.
 The eccentric adjuster is found on many bike
 particularly those with a single-sided swinga
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 Before you adjust the slack, look closely at the sprockets.
 Are the sides of the teeth worn? If so, expect to find a
 matching wear pattern on the inside of the chain. Do the
 teeth look like cresting waves? When the sprockets show
 obvious wear, it's time to replace them and the chain. Don't
 replace just one or the other because looseness on either
 side will create misalignment and eat up the new part.
 If you can pull the chain away to expose half of the
 sprocket’s tooth, it’s ready for replacement.
 With an assistant's help, take a piece of string a little
 more than twice the length of the bike, find the center,
 and wrap it once around the forward edge of the front tire
  just below the front discs. Take each end of the string
 down opposite sides of the bike. Lie down on your
 stomach, pulling the strings taut so that they both lightly
 touch the leading edge of the rear tire. Since the rear
 wheel is wider than the front, there will be a slight gap on
 either side of the rear edge of the front tire where the
 string on each side goes past. Your assistant should
 make sure that the front wheel is straight by making that
 gap equal on both sides. Now, keeping your hands steady
 with the string only lightly touching the rear tire, compare
 the gaps between the strings and the rear edge of the
 rear tire. If they are not equal, tighten the adjuster slightly
 on the side that has the smaller gap. Finally, measure the
 slack one last time. Put a new cotter pin through the axle
 nut if it requires one.
    A   D   J   U
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 Project 7
 Checking and 
 Tensioning Your Drive Belt
 T A L E N T :
 COST:
 P A R TS :
 T I P :
 3 0 m i n u te s
 B e l t t e n s i o n t o o l ( o r f i sh
 s c a l e ) , p o s s i b l y a p a i r o f
 n e e d l e - n o s e p l i e r s o r a n
 a w l — d e p e n d in g o n
 w h e t h e r o r n o t t h e r e ’sd e b r i s in t h e b e l t
 $
 N o n e
 A s h o t o f A rm o r - A l l w i l l
 q u i e t a s q u e a k y b e l t
 B E N E F I T: L o n g e r b e l t l i f e
 If you r bike suffers leakage in the primary drive area, the
 fi rst thing to c he ck is be l t tension. Wha t is proper ten
 sion? Assuming you have a Harley, use factory tool No.
 H-D 35381, hook the belt l ike a fish in between the pul
 l eys and che ck tha t 10 poun ds o f fo rce resu l ts in
 5/16-3/8 inch of deflection in the belt, as seen through
 the l i tt le wind ow in the b ottom belt guard.
 A be l t that ’s too t ight can cause prob lems far worse
 than oil leaks, including pulley splines stripping out. Also,
 be l ts don ’ t l ike be ing be nt in to a rad ius o f less than 3
 inches or having their direction of rotation reversed once
 they’ve gotten used to it. If you can k eep from cutting them
 or po king gaping holes in them w ith road debris, they wil l
 last for years. But belts aren’t immortal. Checking the belt
 regularly for dam age and wear is a necessary pa rt of g
 t ing the best out o f them.
 If you w ere to look at a c ross-section of the be lt’s too
 pattern, relative to its counterpart in the pulley, you’d s
 that, when new, the belt tooth doesn’t bottom out. Wh
 broken in, it might, slightly. When worn out, it will—exce
 sively! Once this sta ge is reached, the teeth on the b
 begin to get pulled o ut by th eir roots, where they attach
 the cords.
 Some times you can s po t this early on by looking fo
 series o f hairl ine crack s o r wrinkles on the tips of the tee
 running parallel to the run of the belt. B elts with just a fe
 wrinkles can be considered sort of, well, middle-aged. B
 i f the wr inkles extend f rom the top to the bot tom o f t
 teeth clea r to th e outs ide edg e o f the belt, it’s all over. Ke
 riding on that one, and y ou’re gonna w ind up toothless.
 Look closely now. Aside from the familiar belt damage, like punctures,
 splits, cuts, and so on, there's this one, caused by a plastic lower belt
 guard getting cockeyed and going unnoticed. This belt died in less than
 4,000 miles. It looks 0K from the edges, but it has no teeth in the load-bearing middle. There’s more than one way to wear out a belt!
 If you don’t have the factory tool or just can’t figure out how to use a fish
 scale to adjust your belt's tension, try this instead. Grasp the belt with
 your thumb and two forefingers at
 about 1 1/2 inches back from
 where it exits the bottom of the
 primary case. Now twist the belt
 back and forth on its axis. You
 should feel serious resistance to
 this twisting at about a 45-degree
 angle from flat. If you can twist
 your belt more like 90 degrees
 with just a thumb and two fingers,
 it’s too loose. If it feels tighter than
 a bowstring at only 25 to 30
 degrees of twist, it’s too tight. This may not be the rocket science method,but it’s pretty accurate, just the same.
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 T I M E : 30 minutes
 Project 8
 Adjust Clutch and Throttle Free Play
 T O O L S : Phil l ips screwdriver, op en-
 end wrenc hes, and (maybe) 
 needle-nose pl iers
 T A L E N T : 1
 C O S T : None
 P A R T S : None
 T I P : I f you run ou t of adjus t
 m ent ran ge up at the lever, 
 t ry adjus t ing th e cables 
 down by the engine
 B E N E F I T . Prec ise throt t le cont ro l
 g ives you maximum  
 f lex ib i l i t y in the on/of f /on  
 throt t le scenar ios you 
 encoun te r when en ter ing  
 a corner, or r iding a 
 ser ies of them.
 One hallmark of a skilled rider is the ability to deliver
 the right amount of throttle at the right time. Smooth
 sitions on and off the throttle play a vital role in
 eping the chassis stable in a corner. Whether you’re
 ng for a smooth launch from a stoplight or flawless
 vnshifts with a passenger on the back, you want yourts to be seamless.
 f the free play needs adjustment, loosen the locking
 s) near the throttle grip. Some bikes will only have
 adjuster. For two-adjuster models, loosen the nuts
 there is plenty of slack in the system. Next, tighten
 deceleration adjuster (the cable that pulls the grip
 the throttle-closed position) so that there is no slack
 the throttle is held closed. Tighten the deceleration
 king nut. Now, adjust the acceleration cable’s adjuster
 the desired amount of free play is present in the grip,tighten its locking nut. Ensure tha t there are plenty of
 ads (at least three) engaged in the adjuster body.
 f you can’t get the proper amount of free play with
 adjuster(s), set the adjuster(s) to the m iddle of
 e ir range and adjust the cables down by the carbure-
 /lhrottle bodies. Begin by removing the tank and any
 ywork that will interfere with your access to cables. On
 e bikes you may need to remove or disassemble the
 о х to reach the bell crank.
 A word of warning about using less free play than theory specifies: If the throttle cables are too tight, they
 cause the throttle to stick, close very slowly, or not
 e completely so check thoroughly by rolling the
 throttle open and releasing it from a variety of settings.
 Finally, run the engine at idle speed and turn the handlebar
 to both the right and left to make sure that the engine
 speed does not change. If it does, check the cable routing
 and free play again.
 Clutch Free Play
 For bikes with hydraulic clutches, you can skip this
 section, because hydraulic systems are self-adjusting.
 Cable-actuated clutches should be checked regularly,
 though. Also, the clutch-lever free play adjustment can
 To c h e c k t h r o t t l e f re e p l a y , h o l d t h e g r i p b e t w e e n y o u r f i n g e r s a n d
 r o ll i t b a c k a n d f o r t h u n t i l yo u b e g i n t o f e e l t h e p u l l o f t h e c a b l e . P i c k a
 s p o t o n t h e g r ip a n d w a t c h i t t o m e a s u r e f r e e p l a y. I f y o u h a v e t ro u b l e
 v i s u a l iz in g t h e m e a s u r e m e n t , h o l d a t a p e m e a s u r e u p t o t h e g ri p . M o s t
 f a c t o r y s e r v i c e m a n u a l s s u g g e s t t h a t 2 t o 3 m m i s t h e c o r r e c t a m o u n t o f
 t h r o t t l e f r e e p l a y
    A   D   J   U   S   T
    C   L   U   T   C   H
    A   N   D
    T   H   R   O   T   T   L   E
    F   R   E   E
    P   L   A
    Y
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 accommodate various rider preferences and hand sizes.
 (If you have h and size problems with a hydraulic clutch, try
 buying an ad justable lever.) To mea sure the free play, pull
 in the clutch lever to take up the slack in the cable. Now
 measure the ga p be tween the clutch lever holder and the
 lever i tself. Again, m ost manufacturers recomm end 2 to 3
 mm of free play.
 Sometimes cable stretch makes it impossible for you
 to get the pro per clutch free play. If this happens, turn thead jus te r on the l ever ho lder so tha t 5 to 6 mm o f the
 thread is visible. Next, adjust the slack at the lower end o f
 the cable. S l ide the cable d ust cove r out o f the way, if
 there is one. Loosen th e n uts as far as they w ill go. Now,
 pull the cable tight by sl iding it inside the bracket. Tighten
 the n uts firmly enough so they w ill no t vibrate loose, and
 return the d us t cover to its p roper po sition. The free play
 can now be ad justed by the screw at the lever. You’ve just
 official ly ou tsmarted your motorcycle.
 Set the free play with the cable adjusters on the throttle cables. If the
 bike has two adjusters, set the deceleration cable first. Locate the
 adjuster nuts for the throttle cables where they attach to the throttle
 body. Loosen the locknut on the deceleration cable and adjust the cabl
 until there is no slack with the grip in the closed position. Now, adjust t
 free play of the acceleration cable to spec in the same manner. Any fina
 fine-tuning to get the free play to your personal preferences can be do
 at the throttle grip end. Adjusting the throttle free play using this metho
 is time consuming, but it pays off when you need to correct the free pla
 in the future. When you are satisfied with the cable settings, tighten the
 locknuts firmly to prevent them from vibrating loose.
 Space is usually pretty tight, so take your time as you adjust the cables
 on the bell crank. Food for thought: While 2 to 3 mm of free play may be
 the factory spec, many riders prefer even less free play, giving them the
 feeling of a seamless connection to the carburetors or injector housings.
 Experiment with different free-play amounts to find the setting that suits
 your riding style.
 Take up the slack in the clutch cable and measure the gap between the
 lever holder and the lever.
 Left: To adjust the free play, loosen the knurled lock screw on the
 clutch-lever holder. If your bike doesn’t have one, look for an inline
 adjuster like this somewhere in the middle of the cable. Now, unscrew
 the adjuster for less slack or screw it in for more slack. Riders with
 smaller hands will probably want to have a bit more slack than those
 with larger hands. Also, depending on where the clutch engages in th
 lever travel, you may want to adjust it to engage at a different point. I
 you give the lever extra free play, make sure that the clutch releases
 fully when the lever is pulled all the way in. If it doesn’t, your ability to
 shift smoothly wi ll be compromised, and the transmission will underg
 unnecessary stress when you downshift. If the free play is less than
 the recommended amount, the clutch may not fully engage, causing
 clutch slip and premature clutch wear.
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 Project 9
 Replacing Throttle Cables
 P h i l l i p s s c r e w d r i ve r s ,
 o p e n - e n d w r e n c h e s , p i c k,
 g r e a s e , r e a r s t a n d
 C O S T : $
 P A R TS : T h r o t t l e c a b l e s
 TI P : R e p l a c e t h e c a b l e s o n e a t
 a t im e , s o yo u d o n ’ t h a v et o r em e m b e r t h e e xa c t
 p a t h t h e y t a k e t h r o u g h t h ef r a m e a n d o t h e r h a rd w a r e
 B E N E FI T: S m o o t h t h r o t t l e o p e r a t i o n
 A sm ooth hand and sm ooth op erat ion o f the throt tle
 cables thems elves are v i ta l . I f your thro t t le sho ws
 y s igns o f no t ch iness o r i f i t becomes d i f f i cu l t t o
 s t , you p robab ly need new cab les . A lso , i f you ’ve
 vered yo ur c l ip -on s s ign i f ican t ly , you ma y w ant to
 s t a l l s h o r t e r c a b l e s t o k e e p t h e m f r o m r u b b i n g
 ainst other comp onents.
 Begin by placing yo ur bike secu rely on a rear stand to
 even t acc iden t a l l y knock ing i t o f f t he s ide s t and .
 m ove the tank and any bo dyw ork tha t w i ll in te r fe re
 h you r access t o cab les . On some b i kes you may
 ed to remove or d isassemble the a ir box to reach the
 l l crank. Other components, such as the radiator on
 th is R6, may need to be loosened to a l low the cab les ’
 adjusters to f i t throug h the t igh t space.
 Be fore d isassem bl ing the throt t le , loose n a l l o f the
 cab les’ adjusters to gain m aximum f ree p lay. Unscrew
 the thro tt le’s plas t ic co ver and fold i t back ou t of the way,
 being careful no t to pinch the w ires o r stress any o f the
 con nec tors fo r the k i ll sw i tch an d star ter but ton. I f you
 don’t have enough free play, use a pick or small screw
 driver to l i f t the cable into posit ion to al low the f i t t ing to
 sl ide ou t of the th rott le gr ip body. On ce one c able is free,
 the secon d one w ill be simple.
 Resist the urge to rem ove both cables at once. W hile
 you may have a photographic memory, something may
 Space is tight, so exercise a little patience to get the cables free of
 the carburetors.
 with the cable adjusters loosened all the way, you may need to use
 zr&, to help get the fitting free of the grip.
    R   E   P   L   A   C   I   N   G
    T   H   R   O   T   T   L   E
    C   A   B   L   E   S
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 Sometimes you can use the idle speed
 adjuster (right) to move the bell crank int
 position that makes removing the fitting
 litt le easier.
 pull you away from this job, leaving you to decipher the
 line draw ings in the service man ual. I f you d o not run the
 cables in the proper path, they may bind when you turn
 the ba rs o r, worse , they m ay cause the b ike to rev .
 Removing the cables one at a t ime wil l leave a path for
 you to fol low wh ile insert ing the new ones.
 When s l id ing the fi t ting s in to the i r pos i tions , lube
 them as desc r ibed in Project 3. Giving the cables a qu ick
 squ irt o f lubr ican t wou ldn’t be a ba d idea. Remove the
 throt t le gr ip and g ive the c l ip-on a wipe and a spr i tz of
 W D-40 fo r lubricant. Once you have the c ables run in the
 proper path, both ends secured, and the throt t le body
 reassembled , se t the ad jus te r near the th ro t t le to the
 m idd le o f i ts range. Now, ad jus t the free p lay to yo ur  
 l iking w ith the locknuts dow n b y the carburetor. An y
 f ine- tuning to get the f ree p lay to yo ur personal pre
 ences can be done at the throt t le gr ip end. Using
 m ethod is time con suming, but i t pays d iv idend s w
 you need to co rrect the free play in the future. When
 are sat isf ied with the cable sett ings, t ighten the lock
 f irm ly to p revent them from vibrat ing loose.
 Ch eck the cab le rout ing one last t im e, and turn
 ba r s fr om lock t o l ock t o make su r e no t h ing b i
 On ce you have the b i ke back t oge t he r , w a r m up
 eng ine and se t the id le speed to the fac to ry sp ec i
 t ion. O ne last t im e, turn the ba rs f rom lock to loc k
 the eng ine runn ing to make sure tha t the id le sp
 doesn ’t change.
 Even if you didn’t change the idle speed w
 swapping cables, you’ll need to set the idl
 the operating temperature spec.
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 TIM E: 2 h o u r s
 Project 10
 Winterize Your Motorcycle
 discharged s tate tha t can dra m at ica l ly shor ten i ts l i fe .
 Add a constant dra in f rom an a larm system, and your
 bike’s battery can be stone d ead in only two weeks.
 The only way to m ainta in a m otorcycle bat tery is to
 charge it per iodically. Fortunately, “sm art” charger tech
 nology has advanced to the point that buying one can
 pay for i tse l f in a year or two of ownership. You don’ t
 even need to remove the bat tery f rom your b ike. Just
 plug it in and forget abou t i t. A fused c able tuck ed safely
 ou t of sight wil l work f ine. How ever, i f you r bike wil l be
 stored in a subfreezing environment, you should let the
 battery spend the w inter in a less stressful locale.
 Gas Tank
 I f you’re going to park you r b ike for m ore than a week,
 com plete ly f i l l the tank . O therwise, as the temperature
 r ises and fal ls, any m oisture in the air wil l condense on
 the bare m etal inside the tank and can cause rust.
 Engine
 Once the engine stops running, comb ustion by-p roducts
 sett le out of the oi l and can sink their teeth into unpro
 t ec t ed m e ta l . H ow eve r, a qu i ck o i l change p r i o r t o
 pa r k ing you r b ike f o r t he w in t e r w i ll r emove m os t o f
 them. Af te r the change, r ide you r b ike fo r a coup le o f
 miles to displace the old oi l with the fresh.
 Ri d ing a we l l -m a in ta ined m otorcyc le is a p leasure
 enjoyed worldwide. But in those regions that know
 nter a few m onths each ye ar are less than am enable to
 o-wheeled pleasures. Putting your bike away right will
 you back on the road sooner, save you money, and
 end the l ife of you r favo r ite possession. This projec t is
 anized so th at the longer your bike w ill be stored, the
 ther you should delve into the preparation for i t .
 rburetors
 x ire to rs have many small parts with tiny or if ices that
 g easily and resist cleaning. When ga soline sits a while
 our carbs, i ts volati le com ponen ts evaporate, leaving
 h ind among these sm al l par ts and passagew ays a
 к у substance called varn ish. That b lockage accounts
 the m a jo r it y o f cough ing and s pu t te r ing you r b ike
 a rns when you start i t in the spr ing. I f this stuff accu-
 are s much, you’re looking at a thorough disassembly
 d cleaning to get your engine running properly. To pre-
 r l varnish buildup, drain the f loat bow ls any t im e you let
 Lг bike sit for more than a week or so w ithou t running it.
 t tery
 r unuse d, batteries w ill d ischarg e . Both high and low
 c era tu re s a cce le ra te th is loss o f charge , and i f it ’s
 cA 'ed to con t inue , the ba t te ry w i l l r each a deep ly
 F ro n t a n d r e a r s t a n d s , in t e l
 l i g e n t b a t t e r y ch a r g e r , p l u g
 w r e n c h , o i l f i lt e r w r e n c h ,
 s o c k e t s, t o r q u e w r e n c h
 C O S T : $ - $ $
 P A R TS : F u e l s t a b i l i z e r , f o g g i n g o il
 f o r c y l i n d e r s , c o v e r s f o r
 i n t a k e s a n d e x h a u s t
 o p e n i n g s , o i l a n d f i l t e r,
 c o r r o s i o n p r o t e c t a n t , b i k e
 c o v e r, c o o l a n t , f r e s h s p a r k
 p l u g s ( f o r n e x t s e a s o n )
 T IP : W i n t e r i s a g r e a t t im e t o
 u n d e r t a k e a b u n c h o f th eo t h e r p r o j e c t s i n t h i s b o o k ,
 a s w e l l
 B E N E F IT: Yo u ’ ll b e ri d i n g w h i l e f o l k s
 w h o d o n ’ t w i n t e r i ze w i l l
 b e w a i t i n g f o r t h e i r b i k e s
 t o g e t o u t o f t h e s h o p
    W   I   N   T   E   R   I   Z   E
    Y   O   U   R
    M   O   T   O   R   C   Y   C   L   E
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 The best way to drain the float bowls is to attach a hose to the nipple
 at the bottom of each float bowl. Then loosen the drain screw and letthe fuel pour into a clean container. Examine the contents for water,
 rust, or any other contaminants. The second-best way to drain the car
 buretors is to close the petcock with the engine running. Once the
 engine has run dry, the carbs are safe against fouling from evapora
 tion. Remember, though, you haven’t cleared the float bowls of other
 forms of contamination, and you should drain the carbs properly at
 least once a year.
 Al though many bikes’ cyl inder wal ls are now coated
 with al loys rather than l ined with iron, you'l l sti l l want to
 protect them from moisture contained in the air trapp ed in
 the cham bers. Som e people prefer to rem ove the spark
 plugs and squirt some 50W oil into the spark plug holes.
 Crank the engine over a few t imes to co at things before
 reinstall ing the plugs. Another m ethod is to spray fogging
 oil into the th rottle bodies w ith th e engine running, which
 may give the cylinders a m ore thoroug h p rotective coating.
 Fogging oil can be found at many auto p arts stores.
 I f you r w ater - coo led b i ke w i l l be s to red in an
 unheated garage tha t may see tempera tu res be low
 Intelligent chargers constantly monitor the state of a battery, and when
 the voltage drops, the charging feature kicks in. Once the voltage rises
 up to the proper level, the charger enters “float” mode, where a neutra
 charge keeps the voltage from dropping. The difference between these
 chargers and the trickle chargers that can be bought for less than S10
 the float mode. Trickle chargers just keep trickling away regardless of t
 battery’s condition, which can do as much damage as not charging the
 battery at all.
 Although a smart charger, such as a Battery Minder or Battery
 Tender, or Yuasa charger, costs considerably less than a new battery,
 some folks still want to use a trickle charger. If you’re that type of
 person, plug it into a light timer that is set to run for about 15-20 min
 utes a day. Also, any nonsealed battery should be topped off with distillwater every month or so, if necessary.
 f reez ing, you’ l l wan t to ch eck to see that the anti free
 is up to snuf f . Coo lant is cheape r than a replaceme
 engine b lock. R iders who take thei r b ikes to t rack da
 shou ld keep in m ind tha t ; i f t hey swappe d the g l yc
 coo lan t fo r Water Wet te r , the i r coo l i ng sys tems w
 freeze at 32 degrees. C om plete ly dra in ing the syste
 wi l l prevent this. Just be sure to s t ick a big note on th
 t r ip le c lamp or speedometer, w arning that the radiat
 is empty.
 Tires
 Bike and t ir e m anufac tu re rs gen era l ly agree tha t i
 preferable to store a bike on stands, to prevent the t ir
 from sitt ing on the same spot for several months. Whe
 stor ing on s tands, reduce the t ire pressure by 20 pe
 cent. If you leave you r bike sitt ing on its tires, fi l l them u
 to the ir maximum recom men ded pressure and check th
 pressure every month.
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 soft Roadgear cover will protect your bike from dust and will keep
 ght from fading your paint. Elevating the tires off the ground keeps
 from developing flat spots on the tread.
 assis and Fin ish
 ke and clutc h hy draulic fluid replaceme nt and chassis
 rication is highly recom m ende d. Pay particular atten- to the cab les and the chain. They wi l l benefi t from a
 e ct iv e layer o f grease or o the r lubr icant . S imi lar ly ,
 hing and waxing your bike prior to storage wi l l help
 tec t the f in ish. Apply a heavy coat o f wax and don’ t
 f i t o f f u nt i l spr ing. Som e people even go as fa r as
 xing the inside o f the bo dyw ork and the frame. Finally,
 e r t h e b i ke (w i th a n i n d o o r o r o u td o o r co ver , a s
 propr ia te) to protect i t f rom dust and gr i t—and sa l t
 m ca rs tha t may share the space.
 Fuel stored for long periods can stratify into its components unless a
 fuel stabilizer is used. Be sure the tank is completely full, or the
 moisture in the air trapped in the tank can cause it to rust. If you’re
 storing your bike for the winter, you have two choices for how to
 prepare the tank. Both methods of tank winterization require that you
 begin by draining the tank. This is a good maintenance procedure,
 anyway, since any crud or moisture that has collected during the
 riding season will be carried out with the fuel. The easiest option is to
 then pour a fuel stabilizer, like Sta-Bil, into the tank and then fi ll it
 completely with fresh gas. The alternative for people who can’t or
 don’t want to store their bike with a full tank is to pour a few ouncesof heavy oil—50W at a minimum—into the empty tank. Close the tank
 and spend a few minutes rotating it until the oil has coated the tank
 internals and washed away any fuel remnants. Pour the remainder
 into your oil-recycl ing container. Next spring, empty out the oil that
 collected in the bottom of the tank before filling it w ith fresh gas.
 Always store your bike with the petcock turned off to prevent any
 accidental leakage. Cylinder walls, like the inside of gas tanks, need to
 be protected from moisture or they may rust. Spraying fogging oil into
 the cylinders can prevent this.
    W   I   N   T   E   R   I   Z   E
    Y   O
    U   R
    M   O   T   O   R   C   Y   C   L   E

Page 36
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 36/189
    H   O   W
    T   O
    W   A
    S   H
    Y   O   U   R
    H   A   N   D   S
 Project 11
 How to Wash Your Hands
 Some people steer clear of auto repairs just because of the dir t and
 grease. Fortunately, new auto-specific hand cleaners remove all the
 grease, grime, and oil. Apply a good dollop of an auto-grade hand cleaner
 in the palm of your hand.
 Work it in well, not just to the front and back but in the knuckles and
 fingertips, too.
 A stiff fingernail brush will get that grease out so none of your office-
 mates know you've been productive in the garage over the weekend.
 These are the same hands after the hand cleaner. Look near the wrist
 where the cleaner wasn’t applied. Hands perfectly clean and ready fo
 paperwork or a nice restaurant.
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 Chapter 2
 Fuel System
 OLD SCHOOL TECH
 TOMORROW'S TECH
 KEY CONCEPT
 MAINTENANCE TIP
 MONEY-SAVING TIP
 H o w I t W o r ks
 Carburetors
 Electronic Fuel Injection (EFI)Engine Man agem ent System
 Taking Care of the Fuel Sys tem
 Pro jec ts
 Pro jec t 12 : C lean/Replace Your
 A ir Filter 
 Depen ding on w hose conversion form ula you prefer to
 believe, a single gallon o f gasoline is roughly equal to
 poun ds o f TNT, a lmos t five dozen B ig Macs, or tw o
 /no sa urs , two tr iceratops, and  two tyrannosaurs.
 Admittedly, trying to get any of those into yo ur m otor-
 d e ’s ga s tank, let alone ge t them to burn evenly (if at all),
 ou ld b e p rob lema t ic a t best . Un l ike thos e foss i l fue l
 ralents, gasoline can be atomized, and then vaporized
 d mixed with air, so it can burned to produc e power.
 So how is the fue l p rocessed so tha t i t ’s ready to
 m in the en gine? That ’s the def in i tion o f you r b ike ’s
 sys tem. Pe r haps t he s im p les t w ay to unde r stand
 fuel system in yo ur m otorcyc le is to ide ntify i ts three
 in funct ions : storage, trans po rtat ion , and delivery,
 . ’ /hen you stop by the self-service gas stat ion, st ick
 ‘ au tomat ic d ispens ing nozz le in to the fue l f i l le r
 ening o f your bike’s gas tank, and squeeze the handle,
 l i are starting th e fuel on the last leg of its long journey,
 o i l f ie lds som ewhere in the w or ld—Saudi Arabia,
 Mexico, Venezuela—it takes a tr ip across on e of
 e tw o b ig pond s in a huge tanker, p iped unde rground
 = -efining pla nt, truck ed to th e gas station, sto red in an
 i round t ank , and f ina l l y pum ped i n t o y ou r fue l
  — whe w! A nd all th is fo r a p ro du ct th a t s ti ll cos ts less
 m ost designe r bott led waters!
 ’/hen y ou f i l l your tank, you ’re safely stor ing enoughto r ide your m otorcyc le some 100-250 m iles . The
 tank i tse l f i s a s tee l o r p las t ic c on ta iner a f fi xed to the
 chassis, and is sometimes f i t ted with internal baff les to
 p r even t s losh ing and sp i ll age . I t de l i ve r s f ue l t o t he
 eng ine e i the r v ia g r av it y , o r ( mo re com m on ly , thes e
 days) is p lumbed to del iver the fuel to the engine v ia a
 fuel pump and fuel l ines. The tank is effect ively sealed
 onc e the f i l ler cap is proper ly t ightened, not just to pre
 vent sp i l lage but to prevent fuel vapors f rom escaping
 into the atmosphere.
 On C a l i fo rn ia -on ly m otorcyc les , the vap ors gener
 ated by the ga sol ine in the tank are col lected in a char
 coa l ca n is te r secured some where on the m otorcyc le ,
 which stores them unt i l the engine is star ted. A purge
 va l ve opens ano t he r va l ve t o app l y eng ine man i f o ld
 vacuum t o t he can i s te r t o d r aw these vapo r s i n to t he
 induct ion system and burn them as the en gine gets up
 t o op e r a t ing t em pe r a t u r e . T he i dea is t o co m p le t e ly
 c o n s u m e t h e f u e l v a p o r s t o p r e v e n t t h e m f r o m
 escap ing in to the atmosphere.
 All r ight, the tank’s ful l , the f i l ler cap is secure, and
 you ’re ready to star t the engine. In the de cades before
 fuel inject ion, m otorcycle fuel system s a lmo st universally
 used s imp le , re l iab le , and a lwa ys ava i lab le g rav i t y to
 m ove fuel from th e tank to the engine.
 Many modern m otorcyc les use e lec t r ic fue l pum ps
 bu i l t in to the gas tank (more on those pumps can be
 found under the heading Fuel Inject ion).
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 CARBURETORS
 From the i r pr im i tive, ea r liest days (when
 they were l i t t le more than glor i f ied wicks)
 ca r b u r e to r s b e ca me r e l a t i ve l y so p h i s t i ca te d
 instrumen ts that al tered fuel ’s physical state from
 a l iquid to a vapor, which m ixed with the incom ing
 ai r drawn in to the engine by the down ward mot ion
 o f the pistons. I t is this vaporized air /fuel m ixturethat the engine then burns to make power.
 C arburetors feature a num ber o f di fferent circui ts to
 help them com plete the job. As the fuel enters the carbu
 retor from the fuel l ine, it fi l ls a float cha mb er or bo w l—a
 small reservoir of fuel in the carbu retor body. The flow of
 fuel into this cham ber is metered by a simp le needle and
 seat va lve o perated by a m echanica l f loat arm. As the
 fuel level in the c ham ber r ises or fal ls, i t progressively
 closes or opens the valve, regulating the level of fuel in
 the cham ber and avai lable to the engine.
 Ear ly in carburetor ’s development, they ut i l i zed a
 manual ly operated m echanical choke to aid cold starts.
 The choke i s no th ing more than a round p la te tha t
 ro ta tes to restr ic t a i r f low through the carb body, thus
 increasing the percentage of fuel that mixes with the air
 and providing a richer air/fuel mixture to help the engine
 s ta r t and warm up . The nex t s tep was a ded ica ted
 enr ichener c i rcu i t . Less c rude than the hand-over- the-
 m outh approac h o f the cho ke p la te , the en r ichener
 c i r cu i t a cco m p l ish e s t h e sa me ta sk f o r mo r e e a s i ly
 starting a cold en gine, and it remains manua lly operated.
 -=-/V* The m ost remarkable feature of a carburetor
  j is its ve n tu ri , based on th e ae rod yna m ic
 pr incip le o f the v entur i e f fect . When
 atmospheric air is drawn through an opening into
 a ch a m b e r o f i n c re a s i n g vo l u me , i ts p r e ssu re
 decreases. The thrott le va lve—a cyl indr ical or f lat
 s l id e , o r b u t t e r f l y - typ e — wh ich i s co n n e c te d t o
 and open ed/close d by the thro tt le gr ip on the r ight
 end o f the bike ’s handlebar(s)—varies the ventur
 open ing , wh ich con t ro l s the vo lume o f a i r be ing
 drawn into the engine. At idle the thrott le is almost
 closed, restr ict ing air f low into the engine. At ful lthrott le, such as w hen yo u’re trying to safely enter
 a freeway before som e semi c uts you of f , a i rf low
 into the engine is m aximized.
 Rem ember the fuel w aiting in the float bow l/cham be
 It is under normal atmospheric pressure. Main jets a
 smal l tubes, or or if ices, that conne ct the bot tom o f t
 float cha mbe r to th e venturi. As the throttle is opened a
 closed, the pressure d i f ferent ia l between the f lo
 chamber and ventur i meters the amount of fuel pushe
 f rom the cham ber th rough the je ts i n to the a i r s trea
 drawn through the v entur i . By varying the v olume o f
 and am ount of fuel drawn into the engine from the carb
 retor, you regulate the pow er you r motorcycle produces.
 Ma n y ca r b u r e to r s a l so f e a tu r e a n a cce l e r a t
 pum p, w hich m echan ically squir ts a l it t le extra fuel in
 the ventur i as you open the throt tle . Throt t le m oveme
 activates this l i t t le pump, which helps the engine beg
 accelerating cleanly.
 For the f i rst six decades o f the m otorcycle, carbur
 tors were the device of choice to regulate and mix fu
 with the incoming air . And carburetors did a f ine job
 m ost cases. They were relat ively easy to tune by varyi
 the size of the main jets, for example, and when tune
 wel l, they provided good performanc e and fuel econom
 Ca rburetor Drawbacks
 As goo d and h igh ly dev e loped as ca rbure to rs ha
 go t ten , even the i r m ost a rden t devo tees have had
 admit, to paraphrase Cl int Eastwood, “Every man’s g
 to rea li ze h is ca rbure to r ’s l im i ta t i on s . ” One o f thosl im i ta t i ons i s the c a rb ’s i na b i l it y to reco gn ize an
 accom mo date changes in atm ospheric air pressure. F
 exam ple, a carburetor tuned proper ly for op erat ion
 sea level along the coa st wo n't perform very wel l in th
 mo untains. The higher the altitude, the lower the am bie
 air pressure, the fewer molecules of air per cubic foo
 But the carburetor only knows how man y cubic feet of
 flows through it. Consequently, the sea-level-tuned ca
 de l i ve rs too m uch fue l fo r the a m oun t o f a i r pu ll e
 through it in the mountains, meaning the engine wil l ru
 too r ich.
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 Carburetors have other drawbacks as wel l , part icu-
 rV гл con trolling emissions of unburned hydrocarbons.
 sm al emiss ions systems were added to the last gen-
 ro n s of carburetors in an at tempt to he lp them con-
 пп to the f i rst generation of em issions requirements in
 e 1970s and early 1980s. These add-on devices were
 rnswhat successfu l , but over ly complex, extremely
 oy ing , and often caused rideab ili ty issues.
 Voreover , carbs can behave erra t ica l ly when sub-
 c is d to th e p a rticu la r dem an ds o f h ig h -p e rform ance
 g j n e s —which includes virtually every motorcycle pow-
 а л ? o f the las t coup le o f decades . H igher s tages o f
 ang re l y i nc reas ing ly on p ressure waves f rom the
 ha us t sys tem to genera te more ho rsepower. Bu t a t
 rtain rpm, a wave can blow a port ion of the entering
 arg e back  through the carburetor. The ne xt wave pulls
 t same charge—now t r ip le -en r iched —back in to the
 rvder. Loaded w ith to o much fuel to burn properly, i t
 ases the torque curve sag, w hich the r ider feels as a
 agging flat -sp ot in the c arburetion.
 LECTRONIC FUEL INJECTION (EFI)
 wasak i bu i l t the f i r s t mass-p roduced fue l - i n jec ted
 torc yc le, the 1980 Z1000 Z-1 C lassic. Other manufac-
 -=fs  eventually followe d suit, b ut it was n’t unti l well into
 e ne w m ille nnium th a t t h e m ajo ri ty o f s treet bikes sold
 еге  equipped with electronic fuel in jection (EFI). The
 n u fa c tu re r s ’ d e s i re t o i m p ro ve p e r fo rm a n ce w h ileeting increasingly tighter emissions regulations made
 e  sw itch to EFI inevitable.
 Compared to a carburetor , fue l in ject ion prov ides
 ro v e d performance and fue l economy, and reduces
 - iss ions. W hy does fue l in ject ion do a be t ter job? In
 =р 1е te rms, m odern EFI sys tems do a be t te r j ob o f
 ntroll ing prec isely  how much fuel is metered into the
 g ine , and a m uch be t te r job o f a tom iz ing the fue l,
 c n g i t easier to vaporize and burn.
 Fuel injection works by pushing fuel under significant=ch an ical pre ssure in to th e a irstream dra w n in to th e
 g ine . Th is h igher p ressure a tomizes the fue l i n to
 s i ie r drop le ts , which then vapor ize bet ter in the low-
 =ssu re air (vacuum) flowin g into the engine. This helps
 e fu e l vapor m ix w ith the air and burn more efficiently.
 EFI system s offer a num ber of prac tical advantages
 = r carburetors. EFI is simpler, requires fewer com po
 nts. and as such is more reliable and durable. B ut, more
 por tant ly , e lectron ic fue l in ject ion systems are com-
 ste ly contro lled by comp uters. That means the com -t=r can be programmed, or mapped, to provide exactly
 correct am ount o f fue l to each cy l inder in v i r tua l ly
 sry conceivable si tuation. The increase in eff ic iency,
 performance, rideabil i ty, and fuel mileage, coupled with
 the reduction in emissions, means EFI has long outper
 form ed carb s, du e to the system ’s superior fuel delivery.
 7   E lec t ron ic fue l i n jec t ion i s dece p t i ve ly
 simple. The fuel pu m p for these systems is
 now mou nted near or ins ide the fue l tank for tw o
 reasons: f irst, to del iver fuel at m uch highe r pres
 sures, often 40 to 80 psi (it’s mechanically easier to
 push ra th er than pu l l the fue l ), and sec ond , the
 tank-m ounted pum p is far less prone to engine heat
 and subseq uent po ssible vap or lock.
 The pu m p draw s fuel through a f ine screen, and then
 pushes the fue l under s ign i f ican t p ressure th rough a
 large filter (generally) and on to the fuel rail to be distrib
 uted to eac h injector. In a thro ttle-bo dy injection system,
 fuel is delivered to one o r more fuel injectors m ounted in
 a venturi-shaped thrott le body, which somew hat resem
 bles a carburetor . The engine management computer
 (also know n as the electronic con trol unit or ECU), regu
 lates the precise am ount of t ime the injector is ope n—its
 pu lse w id th o r the am ount o f t im e i t spew s h igh - test—
 thus accurately con troll ing how much wel l -atomized fuel
 i s sp rayed in to the ven tu r i , where i t m ixes w i th the
 incoming air and is delivered via the intake m anifold to
 each cylinder.
 A typ ica l in jector is a s imple e lectromag net ic so lenoid, which w hen energized by a pulse-width signal from
 the ECU, opens the injector fo r a speci f ic period of t ime
 (measured in mil l iseconds) to deliver an extremely pre
 cise and finely atomized spray o f fuel.
 One primary advantage of thrott le-body injection is
 an in jector (or two ) for every cy l inder , wh ich prov ides
 extrem ely accu rate fue l m eter ing. In addi t ion, rac ing
 experience has shown the benefi t of so-cal led shower-
 head injectors, usually another complete set mounted in
 the airbox. These come into play at higher rpm for betterthrottle response, and su bseq uent higher peak power.
 ENGINE MANAGEMENT SYSTEM
 Modern moto rcyc les fea tu re inc red ib l y soph is t i ca ted
 computer-control led engine management systems with
 fa r more com put ing power than the sys tem s on ea r ly
 spac ecraft. Sensors located in several places on the bike
 provide in forma t ion to the com pute r—such as coo lant
 temperature, engine speed, crankshaft position, throttle
 position, man ifold pressure, and incom ing air tem pera ture—so i t can ca lculate the am ount of fuel necessary for that
 instant in time, then com man d the injectors to open fo r a
 spe cific duration, or pulse w idth, delivering prec isely the
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 cor rec t am ount o f fue l . The ECU repeats th i s p rocess
 hund r eds o f ti m e s pe r s ec ond . B y c om pa r is on ,
 carburetors star t to look a b i t Ston e Age.
 Once the eng ine i s warmed up , the pu l se w id th is
 f ine l y tune d b y a s igna l f r om an oxygen senso r (a lso
 know n as a lam bda sensor) in the exhau st ’s head pipes.
 This crucial sensor compares the percentage of oxygen
 in the exha us t gases com ing f r om the eng ine w i th the
 percentage of oxygen in the atmosphere. I t then gener
 ates an electr ical voltage signal based on this difference
 t o the c om pu t e r m any t im es pe r s ec ond , w h i c h then
 adjusts the EFI system’s air/fuel mixture as close to per
 fect—the ideal 14.7:1 ratio, otherwise known as stoichio
 m etr ic—as possible.
 By now, EFI systems ' inherent ef f ic iency sh ould be
 m ak i ng c a r bu r e t o r s l ook d ec i de d l y S t one A ge . Y et,
 de spi te fuel inject ion’s inherent super ior ity, som e b ikes’
 EFI systems provide thro tt le response a t certain rpm that
 w i ll make you g r ind y ou r tee th in fr us t ra t ion . Why?
 Because compromises have to be made to fuel del ivery
 in o rde r fo r m otorcyc les to pass inc reas ing l y toughe r
 em is s ions s t anda r ds . W h a t a r ide r c an end up w i th ,
 though, are dips in the torque curve that are fel t as f latspo ts in the engine’s fueling, a nd/o r annoy ingly abrupt
 response directly off- idle.
 Fortunately, there’s a fai r ly s imple solut ion. Several
 af term arket compa nies sel l e lec t ronic b lack boxes tha t
 can al ter an injector ’s pulse width, r ichening or leaning
 t he a i r/ fue l m i x t u r e t h r oug ho u t t he r pm ba nd . S uc h
 de v i c es a r e av a i lab l e f rom Y os h i m u r a ( E lec t r on i c
 Management System, or EMS) , Cobra (F I2000R) and
 Tech lus ion (Fue l In j ec t i on M odu le ) . Bu t perhaps the
 bes t k now n — and t he bes t s u pp o r t ed — i s D y no je t ’s
 Power Comm ander.
 Like the others, the Powe r Comm ande r simply plu
 into your bike’s wir ing harness. Where it differs from th
 others, thou gh , is in i ts range o f tuning abil it ies.
 Each Power Comm ander comes loaded w i th a bas
 m ap o f new values for you r engine’s fuel curve, wheth
 the en gine is s tock, has an af termarket exhaust and/
 air f il ter , or m ore extensive tuning. O r you can downloa
 maps from Dynojet ’s Web si te; for Honda's CBR600R
 for instance, Dynojet offered 41 map s as this bo ok wa
 being wr i t ten. Plus, you can have a custom map m ade
 one o f Dyn o je t’s tun ing cen te rs , fo r the bes t poss ib
 fueling, power, and rideability.
 TAKING CARE OF THE FUEL SYSTEM
 / Щ у )  B a s i c m o d e r n m o t o r c y c le fu e l -s y s t e m
 i maintenance involves li tt le more than two
 Fs : f il t e r s and fue l . Mo torcyc les eq u ippe d w i th
 grav i ty - fed carburetors rare ly came wi th f i l ter ing
 any m ore e laborate than a t iny screen in the tan k ’s
 on /of f swi tch, o r petcock. And, in terestingly , mo st
 non - g r av i ty - fed c a r bu r e t ed m o t o r c y c le eng ines
 didn’ t even have fuel f i l ters between the fuel tank
 and fuel pump.
 Fue l Filter Changes
 Simp ly put, i t's crucial to look after fuel inject ion syste
 f i l ters . Typical ly , F I f i l ters are qui te large in s ize an
 vo lume and mounted i ns ide the fue l tank . They t r a
 debr is, crud, and even w ater from th e fuel , and shou
 be c hang ed ( if pos s ib l e ) ac c o r d i ng t o y o u r ow ne r
 manual ins t ruct ions . O nce the f i l te r begins to c log, i
 r es is t anc e t o f ue l f low inc r eas es , w h i c h w o r k s t h
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 ct r ic fuel pu mp much harder; a $25 fuel f il ter is a far
 mpler and less expen sive service than i t wou ld be to
 e the fuel pump replaced. And, of course, a clogged
 ) fi lt e r o r cro aked fu e l pum p w ill leave you and your
 e dead on the side of the road as surely as a dropp ed
 ve . You can ’ t make a fue l - in jec ted veh ic le w i th a
 g ged fue l system l im p hom e; the engine s imply w i ll
 run.
 > 4 On e e x t r e m e l y i m p o r ta n t se r v i ce n o te
 when rep lac ing fue l f i l te rs : On a carbu
 re te d e n g i n e , so m e m in o r fu e l sp i lla g e m ig h t
 o c cu r w h e n th e fu e l li n e i s d i sco n n e c te d to
 change the f i l ter. Remember, though, fuel- in jected
 eng ines opera te a t h igh fue l p ressures .
 Consequently, opening or disconnecting any fuel
 sys tem com ponen t w i thou t fu ll y de -p ressuri zing
 the system is extremely dangerous. W hat’s more,
 m any fue l fi lte rs requi re a specia l too l to d isco n-
 _e c t th e fu el lin es. T ha t’s w hy chang in g th e fu e l
 f3ier on m odern EFI systems is a task be st left to
 a pro at you r dealership.
 - Лег Changes
  7   It is imp ossible to overestim ate the imp or-
  _ _ " . ta nce o f ke eping your bike’s air fi lte r in to p
 =rape. The f i l ter is designed to remove f ine part i -
 : es. dir t, and debris from the air before they are
 rce ste d by the engine. Any type of debris entering
 —■a  engine ac ts l ike sandpaper, increasing the rate
 r* wear on pistons, r ings, and cyl inder wal ls, and
 shortening their l ives and th e l ife of the engine. This
 e afways a bad thing, s o m ake sure the air induction
 systeng com ponen ts are well sealed and c hange the
 З Г ni ter regularly.
 —'e re 's w idespre ad disa greem ent on w ha t size con-s are mo st likely to cau se engine damage. But it
 ble to assum e anything 10 m icrons or larger is
 :ve enough. For comp arison, the average human
 r s 70 m icrons, par tic les o f ta lcum powd er measure
 i 10 microns, red blood cel ls are 8 microns, and
 a are 2 microns.
 —_e b e s t a d v ic e yo u ’ ll g e t is to keep it s im p le :
 e the air f i l ter on ce a year. I f you r ide in a du sty
 a i t or on d irt roads, change the air fi l ter more
 ly , pe rhaps every s i x mon ths . Any se r iousn of airflow throu gh the air fi l ter wil l significantly
 e the fuel m ileage from you r vehicle. This restric-
 ■ teral ly strangle your engine.
 Choose the Proper Fuel
 {>:т   The other F in fuel system m aintenance is
 о the fuel i tsel f. For gasol ine engines, your
 f i rs t concern is to use the correct octane fue l for
 yo ur m oto rcy c le , w h ich yo u ’ ll f in d in the . . .
 ow ner ’ s manua l ! Here ’s the ru le o f thum b: Use
 th e l o w e s t o c ta n e fu e l yo u r b i ke ’ s e n g i n e w i l l
 operate on satisfactori ly. The corol lary: There is
 no advantage to using fuel with an octane rating
 h igher than the engine requi res—none. W i th the
 p r i ce o f g a so li n e co n t in u i n g to c l i m b , t h a t ’s
 worthwhi le information.
 The vast m ajor ity o f m otorcyc les operate per fect ly
 satisfactorily on regular unleaded, which carries an average
 octane rating of 86-88. Some higher-performance, higher-
 power, and/or higher-priced motorcycles require premium
 octane fuels, typically in the 91-93 octane range. Many, if
 no t most, o f these can ope rate sat is factor i ly on 89-90
 octane midgrade fuels, if no t on 87 octane regular. Why?
 Knoc k sensors.A knock sensor—li teral ly a smal l microphone that’s
 tu n e d to h e a r t h e u n i q u e so u n d s o f e n g in e k n o ck o r
 p i n g ca u se d b y i n a d e q u a te -o c ta n e fu e l —p ro v i d e s
 ano ther inpu t to the eng ine management com pute r to
 help i t determine the precise air/fuel m ixture and spark
 tim ing fo r the engine.
 In m o s t ca se s , p i n g i n g so u n d s l ike a h a n d fu l o f
 sm a l l pebb les in a t i n can and i s m os t o f ten heard
 under l ight to mod erate acce lerat ion. I f and when the
 knoc k sensor hears th is , the c om puter r ichens the m ixtu re a nd /o r re ta rds ign it ion t im ing , b o th o f w h ich w i ll
 l ower comb ust ion tempera tu res to p reven t knock and
 potential engine damage.
    F   U   E   L
    S   Y   S   T   E
    M
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 F U E L S Y S T E M T R O U B L E S H O O T I N G
 PROBLEM PROBABLE CAUSES ACTION TOREPAIR
 ENGINE CRANKS
 BUT WO NT START
 No fuel pressure because the bike is ou t of
 gas; fuel pump malfunctioning
 Start with Fuel Pump Hum/Sound Test
 Fuel Pump Hum/Sound Test Turn on key, listen for fuel pump operation (a
 whine or hum tha t lasts for about 2 seconds).
 Fuel pump should run for 2 seconds, then stop
 If you hear fuel pump hum, fuel pump
 is working
 Go to Check Ignition S witch
 If you don’t hear hum, fuel pump might not
 be working
 Go to Check Ignition S witch
 NO FUEL PUMP
 OPERATION
 Check Ignition Switch Do instrument panel warning lights illuminate
 when key is turned to “ On"?
 Ignition switch tests bad Replace ignition switch
 Ignition switch tests OK Go to Check Fuel Pump/Fuse
 Check Fuel Pump/Fuse Find fuse box (see you r owner’s manual); slots
 should be labeled. Remove fuse from fuel
 pump/ECU slot. Replace with new fuse and tur
 ignition switch on and listen for fuel pump hum
 Failed/open fuse Replace fuse
 Fuse is OK Take to dealership
 LONG CRANK
 TIME BEFORE
 ENGINE STARTS
 Blocked fuel tank vent creating vacuum
 Loss of fuel pressure preven ting engine
 from starting
 Remove fuel fille r cap, try starting engine again
 Check fuel pum p: Disconnect fuel line from
 carbureto r or injector. Place open end in an
 emp ty container. Turn key on/push engine sta r
 switch—fuel should gush from line. If n o t. . .
 Plugged fuel filter  Replace fue l filter 
 Still no fuel flow? Go back to Check Fuel
 Pump/Fuse
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 ject 12
 lean/replace our Air Filter
 3 0 m i n u t e s o r o v er n i g h t i f
 a i r - d r y i n g a f i l t e r
 W r e n c h e s , s o c k e t s ,
 r a t c h e t , N o . 2 P h i l l ip s
 s c r e w d r i ve r , r e a r s t a n d ,
 c l e a n r a g s , c o m p r e s s e d a i r
 P A R TS : O E o r a f t e r m a r k e t a i r
 f i l t e r, a i r f i l t e r c l e a n e r , a i r
 f i l t e r o il
 TI P : B u y i n g a w a s h a b l e
 a f t e r m a r k e t f i l t e r w i l l
 p a y f o r i t s e l f i n a c o u p l e
 o f c l e a n in g s
 B E N E FI T: C o n s i s t e n t f u e l m i x t u r e ,
 b e t t e r a i r fl o w
 or you r engine to operate at p eak efficiencies, the air
 = te r needs to be c lean to a l low m aximum airf low,
 fitter get dirty, and y ou’ ll exp erience p ow er loss,
 gas mi leage, and poss ib le p lug fou l ing ,
 i—at least annu al—cleaning of you r bike’s air fi lter
 " i wa y to promo te good per formance.
 access to you r air f i l ter m ay be as sim ple as
 the co ver on the side o f the engine, or you m ay
 so remove the tank. Con sult your own er’s o r factory
 manual to see i f the s eat or any bo dywo rk needs
 6*s is not as crucial with aV-twin with the filter hanging off the
 aV-four with a more traditional airbox, you should keep the
 зе -у Bie fitter away from the throttle intakes.
 to be removed pr ior to unbolt ing the tank. I f you have to
 remove the tank, b e sure to turn the petco ck off and place
 a rag below the fuel line you’ll be disconnecting. Remove
 the bo lts secur ing the tank and make sure you disconnect
 a l l the hoses and wires. Label any hoses that aren’ t
 already co lor coded to ease reassembly. Som e bikes with
 tank- top ins t rumenta t ion requ i re tha t the hous ing be
 removed before lifting o ff the tank, wh ile others can be left
 in place. C heck tha t factory service manual!
 Remove the tank and place it out o f harm’s way. Give
 the top o f the a ir box a quick b last wi th compressed a ir
 to c lear out any d ir t tha t may have accu m ulated in the
 screw holes. R emove the Phil lips-head screws on the air
 box cover, making sure that you don’t drop any into the
 dep ths o f the en g ine com par tmen t , never to be seen
 again. (Som etimes a drop ped pa rt can b e retrieved with a
 mag netic pickup to ol—if you’re lucky.) O nce al l the screws
 are removed, remove the l id and inspect the a ir box to
 determine the path o f airflow in from the ou tside. Carefully,
 remove the air filter, ma king sure you do n’t kno ck any g rit
 into the clean side o f the air box. If the to p of the air box is
 going to be of f for more than a minute or so, cover the
 throttle intakes with clean rags or pape r towels.
 Air fitters vary by manufacturer. Generally, you clean
 foam f i l ters in a solvent. Pap er f i lters can be blown out
 with co m pressed air from th e ba ck side o f the f i tter. The
 best idea, though, is to buy an aftermarket f il ter such as
 BMC or K&N. These pleated cotton f i l ters are reusable
 and s hould last the l ife of your m otorcycle.
    C   L   E   A   N   /   R   E   P   L   A   C   E
    Y   O   U   R
    A   I   R
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 Cleaning a reusable f i l te r is a four-par t operat ion.
 First, spray or pour on solvent to c ut the oil used to trap
 the d ir t and let i t soak fo r a few minutes. Rinse out the oi l
 from the back s ide ( the clean side) o f the f i l ter w ith cold
 w ater unti l the c otto n fibers are clean. D ry the fi l ter in the
 sun for a few hours o r hang i t in you r garage overnight.
 Do not use compressed a i r or a ha i r dryer or you wi l l
 shrink the cotton and render the fi l ter useless. When it’s
 dry, you w ant to co at the cotton with f i lter oi l . (Never use
 any othe r kind o f oil bu t fi lter oil.) If you are using a spray,
 one pass pe r p lea t w i ll su f f ice . Fo r squeeze bo t t l es ,
 make one pass p er pleat in the bo ttom o f the pleat. Don't
 saturate the fi l ter. Let it sit for 20 minutes and reoil any
 wh i te spots on the cot ton.
 Oil the fil ter one pleat at a time. Let it sit for 20 minutes, then reoil any
 white spots in the cotton.
 Instal l ing a fresh or cleaned f i l ter is as easy as i ts
 removal. However, you shou ld m ake sure tha t you have
 th e f i lt e r f a c i n g t h e c o r r e c t d i re c t io n . F o r exa mp l e
 paper f il ters w i ll general ly have a screen to sup po rt the
 back o f the f i lte r to keep i t from f lex ing or tear ing during
 operat ion. I f your a i r box has an О - ring to seal the f i lte
 access, ascertain that i t is in posi t ion.
 Af ter you c lose the a i r box, take a m om ent to make
 sure tha t i t sealed properly. Screw the cover in place in
 an al ternating pattern (rather than going around th e cir
 cumference) to make sure that the pressure is evenly
 appl ied. Reinstall the tank, body w ork, and seat as nec
 essary—and breathe easy.
 Rinsing from the clean side out, use cold water to flush out the dirt, oil, and
 solvent. Let the fi lte r air dry. Don’t use compressed air or a hair dryer.
 With paper filters, you should tap the filter on a
 table or trash can to knock the big chunks of
 crud free. Remove the rest of the dirt by
 blowing from the back side of the filter.

Page 45
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 45/189
 H o w I t W o rk s
 Modern Com bust ion Technology
 Chapter 3
 Engine
 KEY CONCEPT
 MAINTENANCE TIP
 MONEY-SAVING TIP
 Projects
 Pro jec t 13 : C hang e Your Fuel
 Petcock
 P r o j ec t 14: Synchronizing
 Carbu retors and EFI
 Thro tt le Bodies
 P r o jec t 15 : Install a Jet Kit
 • S ett ing Float Height
 P r o jec t 16 : Instal l a Power 
 Commander
 P r o jec t 17 : C hang e Your Oil
 and F ilter 
 • Sh aft Dr ive H ousing Oil
 Check/Change
 P r o jec t 18: C hange Transmission
 and Primary Fluids
 P r o jec t 19 : Ad just Intake andExh aust Valves
 Fi rew o r ks . Je r ry B r uckh e im e r m ov ies . C oun t less
 Darwin award winners. Such things should make it
 t -evident that guys really l ike exp losions. And, as if by
 .;ne design, the internal com bus tion engine is all about
 plosions, to o— lots of them . I t ’s ho w the y roll .
 Your motorcycle’s powerplant is an internal combus-
 n engine, and almost certainly a four-stroke (vir tually
 bikes on the road in the U nited States these days are
 r-strokes). I t ’s also a direc t descen dant o f the or iginal,
 O t to cycle engine, created by one N ikolaus Ot to in
 76. To understand how an internal combustion engine
 rk s, le t ’s focus on a s ing le-cyl inder four -st roke, l ike
 ones th a t p o w e r s o m e m an u fa c tu re rs ’ en tr y -le ve l
 kes, or their dua l-sport machines.
 Fuel gets metered to the engine through the carbu-
 tor, whe re it is atomize d (broken into tiny little droplets),
 sn m ix e d w it h a ir, an d d ra w n th ro u g h th e in ta k e
 -ve(s) in to the cy l inde r . Now, a ca m sh af t c loses the
 ak e valve(s) as the p iston star ts up tow ard the top of
 e cyl inder. The air / fuel m ixture—ideally 14.7 parts air to
 Dart fue l—gets comp ressed as the piston approaches
 e top o f the cy l inder , squeez ing the m ix tu re in to the
 omb ustion chamber.
 A t precisely the r ight instant, a se t of ignition con tact
 o ints, usual ly operated o f f the c am shaf t , opens. Thatct ion causes the collapse o f a ma gne tic field in the igni-
 n coi l, creating a h igh-vol tage spark; the spark jum ps
 cross the spark plug’s electrodes, which protrude into
 the com bu st ion cham ber . The sp ark l igh ts a f ir e and
 s t a r t s the co m bus t ion p r ocess . T he a i r /f ue l m ix t u r e
 burns progressively but extremely quickly, generat ing a
 tremend ous am oun t of he at and pressure in the cyl inder.
 Subst i tu te e lec t ron ic fue l in jec t ion and e lec t ron ic
 spark control for the carburetor and ignit ion points, and
 you’ve go t the basics of a m odern m otorcycle engine.
 i f f y   How does the engine conver t th is burn ing
 о process in to work? To begin w i th, wo rk is
 de f ined as w hen a fo r ce m oves a mass ( you r
 motorcycle, fo r instance) ove r a distanc e (such as a
 road). In th is case , you r b ike ’s eng ine per fo rms
 w ork by conv ert ing the che mical en ergy of fuel into
 an energy applied to the rear wheel, thereb y pu tting
 the m otorcycle in to mot ion.
 An d it ’s ( internal) com bus tion tha t does the initial job
 o f conver t ing fue l ’s che m ica l energy, as the resu l tan t
 1,600-degree Fahrenheit heat and the trem endou s pres
 sure of rapidly expand ing gases a pply m assive pressure
 to the p iston’s crown, dr iv ing the p iston downw ard in the
 cylinder. The p iston, joined to th e con nec ting rod, trans
 m its this force to an offset pin on th e cranksha ft, which in
 turn translates the com bus tion pressure into a rotat ionalforce a t the crankshaft .
 Now, m ultiply this process by the num ber of cyl inders
 in the engine and by the rotational speed of the cran ksha ft
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 and presto, you’ve go t useable pow er w ith which to r ide
 you r motorcycle. Is physics coo l or what?
 M ode r n gaso l i ne m o t o r cyc le eng ines a r e a lmos t
 un iversa l ly fou r -s t rok e ; tha t is , fou r sep ara te p is ton
 move men ts are necessary to fu l ly co mp lete one pow er
 cycle. The fou r strokes are (again, using a single-cy linde r
 engine as an exam ple):
 • I n t ake— intake valve(s) open(s) as the piston move s
 dow nw ar d , d r aw ing a i r/ fue l m ix i n t o the com bus t ion
 chamber; exhaust valve(s) closed
 • C o m p r e s s i o n  — in ta ke va lv e(s ) c lo se (s ), as th e
 piston moves upward in the cyl inder , compressing the
 mixture; e xha ust valve(s) close(d)
 • C o m b u s t i o n — a spark ignites the m ixture near the
 top o f p iston st roke ( top dead center, o r TDC), gene r
 at ing heat and pressure that forces the piston bac k down
 the cyl inder; intake and exhaust valves closed
 • E x h a u s t —exh aus t va lve(s) open(s) as the p iston
 starts back up the cyl inder, forcing burne d gases ou t of
 combustion chamber; intake valve(s) close(d)
 MODERN COMB USTION TECHNOLOGY
 With well over 100 years o f developmen t, mod ern gaso
 line engines are remarkably refined and efficient. Lots of
 new technology has been appl ied to improve per form
 ance and efficiency, and reduce emissions. None of it is
 new in the sense of just being d iscovered, but modern
 techno logy, des ign , eng ineer ing , and manufac tu r ing
 have made these fol lowing items mainstays of motorcy-
 cl ing’s m ainstream.
 O v e r h e a d c a m s h a f t ( s ) : By mount ing the cam, o r
 camshafts, on top of the cyl inder head and operat ing the
 valves either direct ly or by rocker arms, fewer parts and
 ligh ter w eight b ene fit the valvetrain’s eff iciency. Lighter
 we ight also allows higher rpm, and m ore horsepowe r as a
 result.
 Four va lves : Instead of a sin
 in take and exh aus t va lve fo r ea
 cylinder, a pair of intake and ex ha
 va l ves each pe r cy l ind e r a llo
 be t ter gas flow at h igher va lve l
 and h igher rpm. Four-valve setu
 are also generally lighter tha n e qu
 alent tw o-valve designs, perm itt
 h igher rpm and, thus, more pow
 as well. In fact, Yamaha pioneer
 and p roduc ed f ive-valve eng ines
 t h r e e i n t a k e a n d t w o e x h a u s
 star t ing w i th the 1985 FZ750, u
 the tun ing- fo rk fi rm abandoned t
 con cep t w ith the 2007 m odel-year.
 E lec t r on i c f ue l i n j ec t i on ( EF I ) : EFI revolut ioniz
 fuel delivery, allowing m ore pow er and pe rformance, p
 greater eff iciency and low er emissions than poss ible w
 carburetors, along w ith incredible dura bility and reliabi
 o f the EFI componen ts
 E l e c t r o n i c i g n i t i o n : Like EFI , e lect ronic ign i t io
 have eliminated m ost of the m echanical/moving p arts
 i gn i ti on sys t ems ; i nc reased a ccu r acy and con t ro l
 ign i t ion t im ing; and improved per formance, ef f ic ienc
 rideability, and durability.
 Direct ign i t ion (Dl) or Coi l -on-p lug igni t ion (COP
 (See Chapter 4) Both Dl and CO P system s eliminate sp
 plug wires entirely, and utilize multiple ignition coils; CO
 ignit ions generally have one coil per cyl inder, mount
 CAMSHAFTS
 T iM l t fG i
 chain
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 CAMSHAFT
 Jus t so you understand, though, here ’s how a tw o-
 stroke engine operates. Ports or openings in the cylinder
 wall are uncovered and covered by the piston’s move
 ment, which allows the air/fuel mixture into, and exhaust
 gases ou t of, the engine. Because the piston can do th is
 w i th each up/dow n m ovement , the eng ine can fi re the
 m ixture each cycle rather than every other cycle as w ith
 a four-stroke.
 =c t ly on top o f the spark p lug . Both have the advan-
 e s  of longer coi l l ife, and o f working w ell at e levated
 - ' 0,000 rpm or higher).
 V a r ia b l e v a l v e t i m i n g : T h i s p ro v i d e s e l e c t r o -
 d ra u l ic c o n t ro l o f v a l v e t im in g (wh e n t h e
 .<e/exhaust valves o pen/close) b y varying th e t iming
 i t ionsh ip be tween the c ranksha f t , camsha f t , and
 ies. I t improves ef f ic iency by al lowing opt imal valve— irg a t an y rp m . A lth ough it can be pa rt ic ula rl y us efu l
 -e lp ing sm a l le r eng ines de l ive r good pow er a t low
 r \ the app l ica t ion has not ye t found w idespread use
 '-otorcycles largely because of the increased weight
 com plex ity o f such systems.
 A t , H is to r ica ll y, two -s t roke gaso line eng ines
 en joyed the bene f i t o f l i gh t we igh t and
 h igh pow er- to -w e ight ra t ios. B ut emiss ions regu-
 st ions have s ide l ined two-st rokes fo r s t ree t -b ike- .s e f o r n o w . O f f- r o a d m o t o rc y c l e s a re m o s t ly
 four-s t rokes these days, as the four-s t roke race
 : kes are incred ib ly pow erfu l and C a l ifo rn ia laws
 •^ s t r ic t th e u s e o f tw o -s t r o k e o f f- r o a d b i k e s to
 dos ed race courses on ly .
 D o n ’ t w r i te o f f tw o - s t r o k e s q u i t e y e t.
 S e v e ra l m a n u f a c t u re r s a re w o rk i n g o n
 h i g h - t e c h t w o - s t r o k e e n g i n e s t h a t p r o d u c e
 m in ima l e m is s i o n s a n d s o u n d . Ho n d a ’ s d i r e c t
 in ject ion s ystem is jus t one of these being tested
 and de ve loped . I f t hese sys tem s a re pe r fec ted ,
 w e m a y s e e tw o - s t r o k e s r e tu r n to t h e m a r k e t,
 bo th on and o ff the highway.
 TURBOCHARGING
 W hen an exhaust-driven air pump is pow ered by hot, rap
 idly expanding exhaust gases, the e ngine is turbocharged.
 Turbos take a mom ent to spool up to 20, 00 0-30,000 rpm
 as the throt t le is open, thus creating just a bit o f throt t le
 lag. But they work very well with small engines, helping
 them produce big pow er at h igher rpm, ye t sti ll del ivering
 the fue l m i leage o f a smal l eng ine. M otorcyc l ing w ent
 through its turbo age in the early 1980s, but, again, the
 extra weight and com plexity, p lus turbo lag, made themunsu itable for furthe r use.
    E   N   G   I   N   E
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 E N G I N E T R O U B L E S H O O T I N G
 PROBLEM PROBABLE CAUSES ACTION TOREPAIR RELEVANT PROJEC
 ENGINE LOCKED
 UP (WON'T TURN
 OVER EVEN WITH
 FUNCTIONING
 BATTERY ANDSTARTER)
 Hydraulic lock w ith fuel, water,
 or coolant
 Mechanical failure—seizedbearing/broken rod/piston/valve
 Remove spark plugs, pull
 fuse(s) to disable ignition/fuel
 injection. Try starter/try to turn
 engine with socket on end of
 crank (if accessible)
 Replace or rebuild engine
 EXCESSIVE BLUE
 SMOKE FROM
 EXHAUST
 Oil smoke from worn piston
 rings/valve guides/seals
 Replace valve seals—might
 reduce oil smoke/consumption
 ENGINE STOPS
 ENTIRELY
 ECU/ignition/fuel delivery
 problem
 See Electrical System
 Troubleshooting
 EXCESSIVE WHITE
 SMOKE FROM
 EXHAUST
 Coolant leaking into combustion
 chambers; possible cylinder
 head gasket failure
 Presure-test cooling system;
 chemically test fo r hydrocar
 bons in coolant. DIY—remove
 spark plugs right after shutting
 down engine. Look fo r white
 vapor emitting from plug holes
 BLUE SMOKE FROM
 EXHAUST WHEN
 ENGINE FIRST
 STARTED, THEN
 EXHAUST
 EMISSIONS
 APPEAR NORMAL
 Worn valve guides/seals. Oil
 leaks into combustion chamber
 after engine is shut off 
 Replace valve seals—might
 reduce smoke
 LOUD BANGING,
 CLANKING,
 KNOCKING, RATTLE
 FROM ENGINE
 Mechanical noise from worn
 engine bearing/broken valvetrain
 component, worn/loose timing
 chain
 Do not operate engine until
 checked by a professional.
 DIY—Use mechanical
 stethoscope to locate
 source of noise
 ENGINE SPRAYS OIL Loose oil-fill cap Tighten o r replace cap
 LOW OIL-PRESSURE
 LIGHT ILLUMINATES
 OR GAUGE SHOWS
 LOW OIL PRESSURE
 '
 Oil leak from valve
 cover/cylinder head/main oil
 seal
 1
 Identify and repair leak
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 E N G I N E T R O U B L E S H O O T I N G
 PROBLEM PROBABLE CAUSES ACTION TOREPAIR RELEVANT PROJECTS
 W OIL-PRESSURE
 HT ILLUMINATES
 GAUGE SHOWS
 W OIL PRESSURE
 Oil level low
 Oil pump failing, worn engine
 bearings
 Check oil and fill to (owner's-
 manual-) recommended level
 Have engine/bearings/oil
 pump checked
 at dealership
 Project 4:
 Checking vital
 fluids and
 Project 17:
 Change oil
 and filter 
 OKE EMANATES
 OM ENGINE
 Oil leak onto hot exhaust
 Hot coolant leaking from
 engine/radiator 
 Identify and repair oil leak
 Identify and repair coolant
 leak
 4
    E   N   G   I   N   E
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 TIM E: 1 h o u r
 Project 13Change Your Fuel Petcock
 S i d e c u t t e r , s c r e w d r i v e r ,
 W D - 4 0 , r a zo r , f u e l - p r o o f
 t h r e a d s e a l a n t , o p e n - e n d
 w r e n c h e s / w r e n c h f o r t h e
 p e t c o c k , c l a m p s f o r t h e
 f u e l l i n e , a f u n n e l
 T h e f u e l v a l v e o f c h o i c e ,
 n e w f a c t o r y p i n ch c l a m p s
 a n d t h e s p e c i a l t o o lr e q u i r e d o r q u a l i t y c o n v e n
 t i o n a l h o s e c la m p s , d r a in
 c o n t a i n e r f o r t h e f u e l , n e w
 f u e l f i l t e r (n o w ’ s t h e t i m e )
 M a k e s u r e t h e g a s c a p i sv e n t i n g p r o p e r l y o r t he
 f u e l w o n ' t d r o p — a va p o r
 l o c k s o r t o f t h i n g
 B E N E F IT: H a r d e r p u l l a t h i g h rp m
 Har ley -Dav idson in t roduced the vacuum-ope ra ted
 petcock ( fue l va lve) on i ts 1995 models . Har ley
 thoug ht they were doing u s a favor, because m ost of us
 forget to turn the manual pe tcocks of f , which can lead to
 a puddle of gas leaking from your carb. The com pany f ig
 ured th is foo lproof , fa i l -sa fe des ign tha t p revents fue l
 f rom leaking pa st the carburetor’s needle seat when the
 bike ’s m otor is not running was safer an d smarter. Then
 reformulated MTBE gasol ine hit the tanks in the sum mer
 of 1995. A tank or tw o of that stuf f and r iders w ere “run
 ning out o f gas” on fu l l tanks, even though th e lever on
 the vacuum petcock hadn’t been touched. To correct th is
 prob lem, Har ley in t roduced a rev ised vacuum petcock
 w i t h a d i f f e re n t r u b b e r c o mp o u n d o n t h e i n t e rn a l
 diaphragm and a new f i l ter screen. I t ’s ident i f ied by the
 letter “ M” stam ped on the righ t side. The new filter screen
 can be identif ied by its orang e color.
 Another prob lem the redesign may o r may not have
 f ixed is the fue l d iaph ragm unsna pp ing i tse l f f rom the
 vacuum diaphragm inside of the petcock, w hich imm edi
 ately stops gas f low. Amusingly, th is problem seems to
 happen m ostly to the old t imers, wh o were used to m anual
 fue l va lves. They tu rn the gas o f f a t the lever and then
 forget to turn it on again before they start the engine. The
 tremendous init ial suction from the engine firing with the
 lever in the o ff posit ion jus t rips up the diaphragm. This is
 absolutely no problem if you leave the pe tcock on.
 The simp lest fix for th is is to convert to a m anual pe
 cock, ava i lab le f rom Har ley-Davidson and a f te rmark
 pe tcock supp l ie rs such as P inge l , Acce l , EMS, an
 others. Pay attention to which direction the outlet nipp
 faces and the thread size on the pe tcock body. Harleys
 the relevant years use 22-m m threads. Pingel valves an
 For decades, Harley riders have had to train themselves to turn off their
 manual petcock (the one on the left). Then, in 1995, Harley decided it wa
 time to relieve us of that chore by fitting an automatic petcock, only to
 have this nifty convenience cause more trouble than it was worth
 because the rubber parts couldn’t stand up to the new reformulated
 gasohols that were mandated in some cities. The problem has been
 solved with stouter rubber internals on new machines and by a recall o
 the older automatic petcocks.
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 xse  afflicted prior to the recall, the only fix was to swap petcocks.
 opted to return to the good old manual version. Others, knowing that
 socker only passes about one-third the fuel volume of some high-
 nna nce aftermarket petcocks, opted to upgrade to a high-flow unit
 к Pingel. Not that all problems go away with the change. You still
 c ю remember to manually shut off the valve, and most hot rod pet-
 have very little reserve capacity. The average Pingel gives you about
 gRfinn (5 to 10 miles) of reserve fuel, so you’ll need to learn to run off of
 ed half of your fuel supply or never get too far from a gas station.
 s o thers requi re an adap ter nut to su i t your s tock
 —get i t when you buy the valve. You wi ll a lso need a
 a jum- l ine cap to p lug the unused n ipp le extending
 the ca rbure to r to the pe tcock . As fo r the d i rec tion
  outlet nipple faces, tha t depe nds on th e fuel tank you
 Som e tanks need to have the nipple facing the front
 —e m achine, som e the rear, an d others s traigh t down.
 sure the replacem ent valve faces the sam e way as
 or ig ina l, or f ind one that has a ro ta ting n ipple .
 to cha nge the fuel valve, drain the fuel, rem ove the
 fee, unscrew the nu t holding the petcock to the tank,
 F n  a tube on the petcock nut threads and screw i t on
 va lve. Once i t ’s hand t igh t , snug i t up a b i t w i th a
 п с я : as long as it doesn’t leak and can ’t b e m oved by
 you’re good to go.
 Pingel is not the only game in town for high-flow petcocks, as this Accel
 valve clearly demonstrates. EMS is another company trying to carve out a
 niche, with features that improve on or solve certain deficiencies in design,
 like the frequent need to rebuild. Accel and EMS are both less prone to this,and they have positive stops for lever position. It pays to shop around for
 the features you want, as well as the performance you need.
 This is the part of a
 gas cap that needs
 to be beautiful, as in
 work beautifully.
 The cap on the left
 is the unvented one,
 if you have two.The cap on the right
 must vent properly to perform well, and that says nothing about the
 general need to reengineer some late-model one-way tank venting. If
 need be, one can simply put a hole in the black one-way valve built
 into that belly button-looking gray area, using a deft touch, a hammer,
 and a punch.
 A fringe benefit from switching petcocks is increased
 fue l f low, which is somet imes necessary for h igh-per
 formance Harleys. Yet most people would do themselves
 more good by ensuring a properly vented gas cap than by
 swapping to a higher f low petcock. You can slap on the
 nicest high-f low petcock on the planet and not do your
 m otor a bi t of goo d i f there’s a part ia l vacuum forming
 ins ide the tank. Th is sor t o f so-ca l led vapor lock isn ’ t
 really that unc omm on in stock Harleys, particularly when
 you r tank is c loser to em pty than fu ll . Som et im es you
 notice this problem even whi le cruising in the form of a
 sort o f hunting or surging after an ho ur or so o f running at
 70-plus on a hot day. M otors making much m ore power
 than s toc k can have even worse issues.
    C   H   A   N   G   E
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    S   Y   N   C   H   R   O   N
    I   Z   I   N   G
    C   A   R   B   U   R   E   T   O   R   S
    A   N   D
    E   F   I   T   H   R   O   T   T   L   E
    B   O   D   I   E   S
 Project 14
 Synchronizing Carburetors and EFI Throttle Bodies
 TIM E: 1 h o u r
 TO O L S : W r e n c h e s , s o c k e t s ,
 r a t c h e t , N o . 2 P h i l l i p s
 s c r e w d r i v e r , c l e a n r a g s,
 c a r b b a l a n c e r , b o x f a n ,
 a u x i l i a r y f u e l t a n k
 T A L E N T : 2
 C O S T : $
 P A R T S : N o n e
 T IP : M a k e s u r e a l l v a c u u m
 l e a k s a r e p l u g g e d o r yo u
 w i l l g e t f a l s e r e a d i n g s
 B E N EF IT: S m o o t h e r p o w e r d e l i v e r
  M ost (but not all ) m otorcyc le engines use m ult iple
 carb uretors or thro tt le bodies. I f these indu ction
 dev ices a re no t i n synch and de l i ve r ing the same
 am ount o f fuel to each cyl inder, your bike wi l l run poo rly
 o r no t a t a ll . The sym ptom s can be as m i ld as rough
 id li ng o r an uneven eng ine soun d a t pa r t ia l th ro t t le .
 Severe cases can cause surg ing w hi le a t any constant
 thrott le sett ing.
 Th e r e wa r d fo r sp e n d i n g a n h o u r syn ch i n g yo u r
 carbs is a smoother- idl ing, quicker-revving engine. The
 only too ls required other than typ ical hom e m echan ic’s
 sockets and wrenches are a vacuum gauge and an aux
 i liary fuel tank ( for bikes tha t do n’t have a fuel pump).
 Since your bike w i ll be running, m ake sure you r work
 a rea fo r th i s p ro jec t has good ve n t i la t i on . S ta r t by
 removing the seat, gas tank, and anything that gets in
 the way o f the ca rbs. Be careful when disco nnecting the
 fue l l ine f rom the p etcoc k, par t icu lar ly i f the engine is
 hot. Ho ld a rag und er the open l ine unti l a ll the ga s has
 dra ined out . To avo id damage to the p etcoc k and pos
 sib le fue l sp i l lage, p lace the fue l tan k on an o ld t i re to
 keep i t f rom t ipp ing over . Label the va r ious hoses as
 you d iscon nect them from the a i r box and tank.
 S o me m a n u fa c tu r e rs f i t h o se s to t h e ca r b s o r
 throt t le bo dies to a l low for easy synchronizat ion. Your
 facto ry service manual wi l l help you f ind them.
 Locate and uncove r the por ts in to the in take t ract .
 You wi l l f ind e i ther b o l t p lugs or ca ppe d n ipp les. Your
 carb ba lancer should inc lude threaded adapters to f i t
 the por t . Whi le most por t threads wi l l be 5 mm, som
 bikes use 6-mm threads.
 Whi le the engine warms up, l is ten for any vacuu
 leaks you m ay have forgotten to seal. After you r engi
 reaches operating temperature, make sure you have
 fan b lowing across the radiator (or engine in air-cool
 configurations) to help keep your bike from overheatin
 I f you le t i t get too hot , the carb sy nching m ay no t
 accurate. Finally, make sure the idle speed is set to fa
 tory specs.
 You can synchron ize most b i kes by ad jus t ing th
 l inkage co nne cting the butterf ly valves. However, som
 fuel- injected bikes simp ly require that you adjust an
 screw in each throt t le body to get i t to match the on
 body tha t does n’t have an air screw. Che ck you r facto
 service manual.
 M u l ti s , be the y in l ine - fou r sp or ty b i kes o r V - fo
 cruisers, must be done in steps—as must EFI system
 that use the butterf ly valves (rather than air screws)
 synchron ize the th ro t t le bod ies . Be g in by f ind ing t
 adjuster screw b etween the num ber 1 and 2 cyl inder
 Turn i t unt i l you have the two carb-ba lancer reading
 ident ica l . B l ip the throt t le s l ight ly and le t the engin
 return to idle. M ake an adjustm en t i f necessary. On
 you ’ re happy w i th the results , swi tch to the ad justme
 of the number 3 and 4 cyl inders. Again, once the tw
 sets of two carburetors are set, f ind the ad juster scre
 between the num ber 2 and 3 c yl inders to ba lance t
 tw o pairs of butterf ly valves.
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 cr i Pra sells two reasonably priced versions of their carb tuner through
 w to rs and motorcycle dealerships. Because you’ll be running your
 а э for a while, you need a supply of gas for your carburetors. A pur-
 -built auxiliary tank supplies fuel to your engine while keeping any
 ta n dripping on the engine’s hot parts. Hang the auxiliary tank above
 Biel of the carbs, but out of the way of your wrenching. If your bike= fuel pump that is built into the gas tank, you will need to find a way
 г о the fuel line, return line, wiring harness, and tank mounted to feed
 zns/th rottle bodies—a tricky operation.
 Even liquid-cooled bikes need to have air moving around them to main
 tain proper operating temperature. A box fan will work nicely.
 No w t h a t th e c a rb s a re i n s y n c , r a is e t h e rp m t o
 3 , 0 0 0 a n d h o ld i t s t e a d y . T h e c o l u mn s o f me rc u ry
 shou ld sett le at a cons istent height. I f one or m ore of theco lum ns r ises less than the o thers, there is a vacuum
 leak or some o ther fault . Com m on problem s are a worn
 sl ide that is st icking or som ething fa i ling in the l inkage.
 Final ly, adjust the engine’s id le speed back to the fac
 tory specs i f i t changed. Careful ly remove the carb tool
 and reposi t ion a l l vacuum hoses and p lugs. Star t the
 engine a gain to see if there are air leaks —the idle speed
 shou ld stay the same. Replace the tank, paying special
 at tent ion to the fuel and vacuum l ines conn ected to the
 petcock. Your b ike ’s eng ine shou ld no w id le sm ootherand rev cleaner.
 2й с е will either have a capped nipple or a threaded plug, Some manu-
 г з з make your job easier by routing hoses out from under the throttle
 —s . I f you don't have those hoses and can't access the nipples on the
 Se bodies with the airbox in place, disassemble and remove it. You’ll: x attach your carb balancer either to the nipple or hose.
    S   Y   N   C   H   R   O   N   I   Z   I   N   G
    C   A   R   B   U   R   E   T   O   R   S
    A   N   D
    E   F   I
    T   H   R   O   T   T   L   E
    B   O   D   I   E   S
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 After, and possibly while, adjusting the linka
 to improve throttle synchronization, you wi
 need to adjust the idle speed back to facto
 spec. Either way you adjust the synchroniza
 tion, the carb balancer displays the same
 information. The vacuum created in the inta
 tract will draw the mercury up from the res
 voir in the bottom of the carb tool. There wi
 always be some variance between the
 columns, but most manufacturers say that
 1/2- to 1-inch difference of mercury level is
 fine. However, adjusting the columns of me
 cury so that they are as close to identical a
 possible is worth the minimal effort it requ
 Twins will have only one screw to adjust th
 synchronization. So, you're done at this poi
 l i  Ki
        l  l S
        t  t
       s      s      s      s      s      a
 2
 I
 U -
 1
 I L
 Once you have the adapters screwed in, att
 the hoses to the nipples. Starting at the No
 cylinder (the front cylinder on V-twins or the
 front left on other multicylinder configura
 tions), connect the first hose and move acro
 the front cylinders (if the bike has them) lefright before the rear cylinder(s) making sur
 keep the hoses in order. Find a convenient
 place to hang the carb balancer so that you
 can see it while the engine is running. Befo
 you start the engine, make sure that the hos
 do not interfere with the throttle linkage. Al
 make a thorough visual check to see that a
 possible vacuum leaks have been sealed.
 When you start the engine, don’t blip the
 throttle too energetically, or you'll suck the
 mercury out of the carb stick into the engin
 You want your columns of mercury to look l
 this when you’re finished with your adjust
 ments. Be sure to test the synchronization a
 cruising rpm to make sure that they mainta
 their relative closeness.
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 TIM E: 2 h o u rs
 Project 15
 Install a Jet Kit
 M any bikes com e from the factory with extremely lean
  je tt in g to m eet EPA re qui rem en ts , and som etim es
 something as simple as raising the ne edle with a shim can
 d u ce a night-and-day difference in you r bike’s perform-
 е , par ticu la r ly o f f - th ro t t le to on- th ro t tle trans i tions ,
 ren you order a jet kit for you r bike, be s ure to orde r one
 sed on you r b ike ’s cur rent state of tune. Don ’t ge t a
 s ge III kit just becau se you plan to m ake big changes
 3 - on.
 W ith the c orrect kit in hand, place the b ike in gear on its
 e stand o r on a bike l if t. I f the carburetors are tucked
 d e r the tank, you ’ll also need to remove the gas tank, air
 r t and any other obstructions. Label all hoses and wire
 nnections. (“Carburetor” will also apply to multiple carbs
 following discussion.)
 Loosen all the clamp s securing the carburetor mouth to
 rubber and the intake manifold. Gently wiggle the carb
 and dow n unt i l i t pops f ree of the b oot . Don’ t pu t it
 д а just yet. Hold the carb over a suitable container and
 п the f loa t bow l. Be fo re you do anyth ing e lse , p lace
 sn rags or paper towels in the intake manifold to keep
 nasties ou t.
 Turn the carburetor upside dow n. Rem ove the float bowl
 ~ either a Phillips screwdriver or Allen key. (A drill with a
 =w  attachmen t really speeds things up —particularly for
 s s with four mixers.) Clean out any gunk that m ay have
 e c ted in the bottom o f the float bowl. Also check to be
 з th at the f loat bowl gasket is not cracked, dr ied, or
 e e d . Replace it if you susp ect it is deteriorating.
 TO O L S : W r e n c h e s , s o c k e t s,
 r a t c h e t , Ph i l l i p s s c r e w
 d r i v er , fl a t h e a d s c r e w d r i ve r ,
 d r il l w i t h s c r e w a t t a c h m e n t
 ( o p t i o n a l ) , A l l e n k e y s , f l o a t
 h e i g h t t o o l ( i f r e q u i r e d ) ,
 p l i e r s , d r i l l , r a g s
 T A L E N T : 2
 C O ST: $
 P A R TS : J e t k i t
 T IP : I n s t a l l i n g a j e t k i t i s m o r e
 t h a n j u s t t o s s i n g i n a n e w
 m a i n je t — t a k e y o u r t im ea n d w o r k c a r e f u l ly
 B E N E FI T: A b i k e t h a t c a r b u r e t s
 c l e a n l y t h ro u g h o u t t h ee n t i r e r e v r a n g e
 In order to access the idle jet, you need to remove the EPA-mandated
 cover. Prior to exposing the carb’s innards, you might as well remove the
 brass plug covering the idle screw. Most jet kits will include a drill bit and
 self-tapping screw to remove the plug. If you don’t have one, use a
 1/8-inch drill bit and any wood or drywall screw you have sitting around.
 To keep from drilling too deeply past the plug and possibly damaging the
 idle jet, wrap a piece of tape around it about 1/8-inch above the tip. Don't
 drill any deeper than the tape. Insert the screw far enough to have a solid
 grip on the plug with the threads. Using a pair of pliers (locking pliers if
 you like), pull the plug free of the carburetor body. Before you go any
 further, insert a flathead screwdriver and count the number of turns as you
 screw the idle jet's needle valve into the carburetor until it touches bottom.
 Do not tighten the valve against the jet, or you may damage both the
 needle and the jet itself. Write down the number of turns you counted in
 case you someday decide to return to stock jetting. Now, unscrew the
 needle valve the number of turns specified by your jet kit.
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 INSTALL
 AJET
 KIT
 If you don't have a large flathead
 screwdriver, use an 8-mm socket
 to remove the main je t and emulsion
 tube together. You’ll still need to
 remove the main jet, though. Install th
 new one and snug it into place. Save
 the old jet in case you decide to go
 back to stock jetting.
 When w orking on the main je t , make sure you do n’ t
 put any pressure on the f loat, or you cou ld bend the tab
 responsible fo r the fuel height. While m ost jet kits don ’t
 have you fidd le w i th the f loat height , some do. See the
 sidebar “Sett ing Float Height,” for the lowd own on how to
 che ck and s et float height.
 The b rass main jet is located in the ce nter o f the carb
 body. You can iden tify i t by the f lathead s crewd river slot
 in the base of the je t . Make sure your screwdr iver f i ts
 snugly into the jet or you may mangle it as you attempt
 to remove it.
 Flip the carb to a ccess the top c ove r and unscrew th
 reta in ing screw s/bol ts. U nder the co ve r is the top of
 d iaphragm. Con stant ve loc i ty (CV) carburetors use th
 vacuum created as air flow s through the c arb’s throat to
 a slide. The s lide performs tw o duties. First, by restrictin
 the size o f the throat opening a t lower air speeds (usua
 during lower rpm), the slide keeps the a ir speed high as
 passes ove r the nozzle (or emulsion tube), thus atom izin
 the fuel more effectively. Second, it helps k eep the engin
 from stumbling when you whack the carb open, since th
 slide will on ly rise as qu ickly as the a irflow requires.
 sS
 Some jet kits include an emulsion tube. If the emulsion tube (the brass
 part into which the main jet is screwed) turns with the jet, hold it in posi
 tion with an 8-mm wrench. Jet kits without a new emulsion tube simply
 require that you screw in the new jet in place of the old one. If your jet kit
 includes a new pilot jet, you’ll want to replace it the same way you did
 the main jet. The pilot jet is near the main je t but significantly smaller.
 Simply unscrew it and replace it with the new one. Before you reinstall
 the float bowl, make sure the gasket surfaces are clear of any dirt or grit.
 One grain of sand can cause a leak that forces you to tunnel back down
 to the carbs. When screwing the float bowl back onto the carb, make
 sure the screws are tight, but not overly tight.
 The OE needle (top) has no adjustability, unless you want to shim it up
 slightly with a washer. The Factory Pro Tuning needle (bottom) allows yo
 to richen or lean out the mixture as your engine setup requires. When
 affixing the circlip to the appropriate slot in the needle, always count
 from the top slot. If your jet kit instructions specify installing a washer,
 make sure it is on the needle below the circlip to raise the needle
 halfway between two circlip notches. If the jet kit requires the slide
 vacuum hole to be drilled, make sure you deburr the new hole. Slip the
 new needle and washer (if required) into the slide assembly. Place the
 spring holder in with its prongs down toward the needle.
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 Careful ly, l i f t out the sl ide and examine the rubber
 phragm . I f you f ind any crac ks or p inho les, the
 phragm m ust be rep laced. N ot ice how the need le
 g s ou t of the bo ttom of the sl ide. Press up from the t ip
 he needle to remove i t from the sl ide—bu t be sure you
 ember the order in which parts come out o f the slide.
 w ill find a spa cer tha t holds the slide spring in place
 ve the needle. You may also find a small washe r below
 needle. Carefully se t these parts aside for u se later.
 S ince carbu re tors w i th fa c tory je t ting usua l ly have
 a d jus t ab le need les , m os t je t k i ts i nc lude an
 ustable needle wi th inst ruct ions on how to correct ly
 the needle height.
 Once you have replaced the jet , installed the needle,
 ad justed th e idle screw, you need to reinstall the car-
 etor. A l i t tle WD -40 on the c arb mo uth wi l l ease its
 e rt io n into the boot . T ighten the clam p to secure the
 b. Reinstal l the th rott le cables an d a djust the thrott le p lay. When the engine has warm ed up , adjust the
 speed to fac tory sp ec i f ica t ions . I f t he je t k i t you
 al led was designed for your b ike’s exact engine/pipe
 f igura t ion , you shou ld now go out and en joy your
 w power. How ever, if yo u’ve ma de othe r mo difications
 he engine, you m ay have some de bugging to do in
 er to mak e it perfect.
 Carefully check the diaphragm on top of the vacuum slide. When
 reinstalling the slide, make sure that the needle fits into the top of the
 emulsion tube. Carefully place the lip of the diaphragm in the groove
 at the top of the carb body. Any folds or buckles will lessen the
 vacuum inside the top of the carburetor and prevent proper slide
 function. I f the diaphragm has any cracks or pinholes, it will need to
 be replaced.
 SETTING FLOAT HEIGHTIf your jet kit recommends a specific float
 bowl height, perform the height adjustment
 after you’ve installed the other parts of the
 et kit. With the carb stand ing on end
 (resting the end on your work bench will
 make it easier to steady the assembly
 while you’re measuring the float height), tilt
 it until the float shifts toward the carburetor
 body. The idea is to have the float move
 the valve pin to a closed position—and no
 farther. You don’t want the valve spring to
 compress.
 While holding the carb in position,
 measure the float height with Factory Pro
 Tuning’s float-height tool. The two arms of
 the tool should rest on the float-bowl
 gasket surface while the measuring bar
 gets slid into position so that it just barely
 touches the highest point on the float
 (when measured from the gasket surface).
 You may have to perform several adjust
 ments of the measuring bar to keep it from
 compressing the floa t spring slightly.To change the height, you need to
 bend the tang over the valve's spring
 loops. A little bend goes a long way, so
 be careful. You’ll find that it’s better to
 move in little steps rather than trying to
 make large corrections. Your goal is to
 get the measurements as close as
 possible to the desired height with a
 maximum of 0.5-mm difference among
 all the carburetors if you have more
 than one.
 Although it may not look like much,
 Factory Pro's float-height tool is precision-
 machined to allow accurate measurement
 of float height. It’s worth every penny
 when you're tuning carburetors.
   I  N  S  T  A  L  L
   A  J  E  T
   K  I  T
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 TI M E : 1 h o u r ( i n st a l l a t i o n ) , m a n y
 h o u r s d e ve l o p i n g m a p s
 Propel IS
 TO O LS : B a s i c m e c h a n i c s t o o l s ,
 ( l a p t o p ) c o m p u t e r a n d
 a s s o r t e d c a b l e s f o r P o w e rC o m m a n d e r , d yn o
 TA L E N T: 3
 Inctall si PniAfoi1C O ST: $ $ $ $
 ■119 ni a r U iv c iP n m m о n Нов*
 P A R T S : P o w e r C o m m a n d e r ,
 C o b r a Fi 2 0 0 0 , o r D yn a t e k
 F. l. C o n t r o l l e r
 иОШШаввОСГ TI P : Fo r a g o o d s t a r t i n g p o in t ,
 u s e fu e l m a p s c r e a te d
 f o r y o u r e x h a u s t s y st e m ,
 i f a va i l a b l e
 B E N EFIT: Th e b e s t p o s s ib l e f ue lm i xt u r e a n d p o w e r a t
 a n y rp m
 The sw i tch f rom carbure to rs to fue l in jec t ion has
 opened a w ho le new doo r to c on t ro ll ing m ix tu re
 t h r o u g h o u t th e rp m r an g e . C o m p a n ie s s u c h a s
 D y n o j e t a n d C o b r a h a v e c r e a t e d e l e c t r o n i c c o n t ro l
 boxes tha t can share eng ine man agement du t ies w i th
 y o u r f a c t o r y e l e c t ro n i c s t o im p r o v e p e r fo r m a n c e
 t h r o u g h o u t th e rp m r an g e . T h e m a n u f a c tu r e r c an
 g u i d e y o u t o t h e u n i t a p p r o p r ia t e f o r y o u r b i k e .
 I ns t a l l ing an a f t e r m a r ke t f ue l in j ec t i on co n t r o l le r i s
 abou t the eas ies t bo l t-on improvem ent you can m ake.
 For i l lus t ra t ion , we ’ l l d iscuss the Power Commander
 f i rst , then fo l low wi th deta i ls on a Cobra and Dynatek
 mod e l . W i th the ign i tion o f f , remove the s ea t to ga in
 access to bo th the ba t tery and the w iring ha rness. You
 may a l so need t o r emove t he ba t t e r y cove r . U nbo l t
 and remove the tank. Loca te the ma in w i r ing harness
 on the f rame. Fol low the wires from the in jector rai l to
 the con nec to r on the ma in harness. Th is is where you
 wi l l a t tach the Power Commander .
 Now tha t you know where the un i t w i l l go on your
 b i k e , c le a n t h e m o u n t in g l o c a t i o n w i th a l c o h o l to
 remove any grease. Place the contro l ler in a posi t ion
 t ha t w i ll g ive you acces s t o the access o r y and U SB
 Different bikes will have different mounting locations for the aftermarket
 controller. For example, on the Vulcan 2000 featured in the photos, it will
 rest on top of the battery between the shock and the tank support.
 Snugly tucked away, the Power Commander leaves plenty of room for
 access to its USB port without compromising your storage.
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 z-ie  the Power Commander’s wires to your bikes harness. Keep wires
 . rf the way, making sure not to place them where they can get pinched
 r damaged by the gas tank, seat, or any of the parts you removed.
 or ts . I f your b ike requ i res tha t you s l ip a pro tect ive
 »er over the unit , do so now.
 Reassemble your bike. Because you bought the con-
 в е г w i th the base map a l ready ins ta l led , you r b ike i s
 g   to ride. If you wan t to m odify the base map, you have
 choices. First (and most flexible), hook your new con
 ole r up to you r com puter and either m anually tweak the
 naps or download a m ap f rom the con t ro l le r ’s o r your
 ra u s t p ipe manufacturer’s website.
 i~ you’re not comfortable making changes, many bike
 cps that have dynos also have computers and al l the
 ccropriate cables to help you m ap you r controller. As you
 ocsfy you r bike further, you can crea te new m aps to f it
 ur engine’s needs. Also, if you do n’t like the change s you
 з е to one map, wi th the push o f a button, you can revert
 ^ ju r p revious one.
 ror a Fi2000 and Dyn atek F.l . Con trol l er (SB16-1)
 c ra and Dyna tek too k a s l igh t l y d i f f e ren t—bu t s t il l
 c t i v e — a p p ro a c h . B o th m o d u le s u t ili ze th re e sma ll
 c o s (ca l led p o ts—fo r po ten tiome te rs ) t o ad jus t t he
 i m ix tu re . Consequen tly, no com pu te r o r maps a re
 quired to adjust yo ur cru iser’s tuning . Instead, the three
 Detail-oriented folks will be in heaven with the Power Commander soft
 ware. You can twiddle with the fuel and ignition maps to your heart’s
 content. If you’re of a Mac persuasion, the application runs fine under
 Virtual PC. If you’re on the road (or don't have access to a computer), you
 can make mixture changes with the three buttons on top of the Power
 Commander unit.
 pots c ontrol d i f ferent aspects o f the m ixture. The primary
 d i ffe rence between the se m odules is tha t the Dynatek
 unit can enrich or lean the fuel mixture, clipping on with
 factory connectors, whi le the Cobra unit uses wire taps
 and c an only enrich the m ixture.
 Installation varies depending on your bike model. On
 the Cobra un i t, you essent ia l ly con nec t fou r wi res ( two
 control wires, one power, and one ground), which will be
 the sam e co lo rs as those on the co r respon d ing b ike .
 Using wire taps that spl ice into the stock harness without
 ac tua l ly seve r ing a ny w i res , you c rea te a l i nk to the
 Fi2000 tha t then m odifies the fuel m ixture based on rpm.
 The D yna tek s imp ly hooks in to the s tock connec to rs ,
 plus po sit ive and negative leads.
 You can ad jus t e i t he r on a dyn o o r the s t ree t —
 without a tether to a computer. Start f rom the manufac
 turer’s recomm ended bike-spec if ic sett ings found in the
 instruct ion manuals and focus on the various rpm ranges
 one at a t im e. Spen ding a lit t le t im e on the dyn o will yield
 the b es t results.
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 Project 17
 Change Your Oil and Filter
 1 h o u r
 Oi l f i l t e r w r e n c h , o il c a t
 p a n , w r e n c h f o r d r a in
 p l u g , c o n t a c t c l e a n e r , r a
 f o r c l e a n u p
 P A R T S : O il f i l e r, d r a i n p l u g g a s k e t
 s e v e r a l q u a r t s o i l ( c h e c k
 y o u r f a c t o r y s e r vi c e m a n u
 TI P : N e v e r d u m p u s e d o i l, ag r o u n d - w a t e r p o l lu t a n t,
 d o w n a d r a i n ; f i n d yo u r
 l o c a l o il r e c y c l i n g c e n t e r
 w w w . e a r t h 9 1 1 . o r g o r
 s e r v i c e s t a t i o n s in m a n y
 a r e a s t a k e u s e d o il
 B E N E F IT: B e t t e r e n g i n e o p e r a t i o n
 a n d l o n g e v i t y
 Regard less o f debates you may encounter , use
 m otorcycle o i l in your b ike, no t regular m otor o i l.
 Oils have chang ed m ore in the las t 10 years than they did
 in the previous 50, and toda y even air-cooled V-twins are
 mach ined to tolerances m uch t ighter than previous gen
 erations of engines. Moreover, motorcycle engines share
 oil with the transmission and clutch. The shearing forces
 app l ied by the t r ansm iss ion and c lu t ch w i ll w ea r ou t
 cheap a utom obi le o il m uch faster than m otorcycle o il .
 Also, the newer low -frict ion or “energy-conserving” a uto
 mo bile oils use friction m odifiers tha t may have a negative
 effec t on your clutch ’s ability to engage properly. If yo u
 wil l ing to perform projects, m aintenance, and upgrad
 costing far more, don ’t try to save a cou ple buck s here
 buy ing oil less than p erfec t for you r ride.
 W hether to use petro leum-bas ed or synthe t ic o i
 another point of debate. On this question, you can’t
 wrong wi th what your b ike manufacturer recommen
 Sy nthetics generally perform better, but e ither type t
 is com patible with you r engine w ill wo rk f ine. Maintain
 clean oil and filter and proper oil level is more importa
 than this decision, i f bo th are approved fo r your engine
 The limited space on some cruisers often
 leaves litt le room for removing a filter by ha
 http://www.earth911/
 http://www.earth911/
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 can’t remove a drain plug without getting oil on your hand. Be smart
 wear a latex glove, which is cheap, disposable, and doesn’t leave
 hand filthy and raw.
 M ost resources recomm end w arming up the engine
 ore you dra in the o i l. Be fore do ing that , m ake sure
 can loosen you r oi l f i lter so you do n’t burn you r f in
 s fight ing w ith i t once the pipes are hot. I f you c an ’t
 to it, buy an app ropriately sized filter wren ch. N ovice
 chanics shouldn’t worry about violat ing a new bike’s
 ranty. Just save your receipts and keep a record of
 date and m ileage of each change. Take your t im e and
 ow these steps.
 Park your bike on a level surface. Wear latex gloves
 ng the messy par t o f the o i l change be cause used
 or oi l is a carcinogen. I t also promo tes unw anted f in
 pr ints and stains. Locate the drain plug on the bottom
 he oil pan and carefully loosen it. If the plug gives you
 Lube the filter's О -ring with fresh oil to help it get a good seal with the
 engine. Make sure the contact surface is clean, too.
 t rouble, brace the b ike so i t doesn’ t ro l l o f f the stand
 before you give the wrench a yan k or resort to a breaker
 bar. Use a socket or box-end wrench for a t ight bolt so
 you do n’t str ip i t.
 Either use a funnel to drain the oil directly into a con
 tainer for trans po rt—like a gallon jug —or f ind a drain pan
 w ith a p our spo ut for the sam e transfer later. O nce the oil
 has dra ined com plete ly, m ove your dra in pan beneath
 the f il t e r and r em ove i t . Don ’ t fo r ge t to pou r ou t the
 remain ing o i l from the f i l ter in to the c atch p an. I f your
 engine has an oil screen separate from the oil f i lter, you
 m ay need to c lean i t i n so lven t . C heck you r fac to r y
 service m anual to m ake sure.
 Using you r finger, w ipe a film of fresh oil on the filter’s
 О - r ing. P r ior to screwing the f il ter in to p lace, wipe down
 Oil pans are expensive and difficult to
 replace or rethread. Use a torque wrench to
 make the drain plug stay put without risking
 stripped threads.
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 the gasket ’s co ntact surface on the engine and m ake sure
 there is no gr i t anywhere tha t m ight b reak the O-r ing ’s
 sea l. F o l low the f i l te r m anufacturer ’s spec i fica t ions fo r
 t ightening the f i l ter. Use a new drain plug washer, and
 torque i t to the factory specificat ion.
 Fill the en gine with the am ount and type of o i l recom
 men ded in the ow ner ’s m anua l . W ipe dow n a l l t he
 engine’s oi ly surfaces so they do n’t smoke.
 Now i t ’s time to take the b ike back o ut o f gear and
 star t i t up . When you f i rs t s tar t your eng ine, don ’ t be
 alarmed if the oil l ight stays on a lit t le longer than usual.
 The f i l ter needs to f i l l with oi l . Some fussy r iders crank
 the s tarter and kil l the engine whe n it fires, repeating the
 process until the oil l ight shuts off, in an effort to avoid
 runn ing the eng ine wh i le dry . Others crank the eng ine
 with the kil l switch off until the light disappea rs. O nce the
 engine reaches operating temperature, shut it down and
 w ai t a m inute or so before check ing the o i l leve l. You
 may need to add or sub tract o i l as necessary, since the
 f i lt e r ho lds a few ounces o f o i l. C heck fo r leaks , and
 you’re done. Now , go fo r a r ide.
 If your bike has an oil screen, don't forget to check the screen for meta
 shavings that might signal engine problems before you clean it with a
 high-flash-point solvent.
 SHAFT DRIVE HOUSING
 OIL CHECK/CHANGEUnlike chain or belt drives, which require
 occasional adjustment, shaft drives just
 need their lubricant changed as part of your
 bike’s long-term maintenance. For
 example, after the initial 600-mile fluid
 change, the periodic maintenance schedule
 for the Mean Streak shown here recom
 mends the next change be at 24,000 miles.
 That doesn't mean you should forget the
 shaft drive until the next change. You
 should still inspect the housing for leaks
 and check the oil level at the bare minimum
 of every other engine oil change.
 Checking the gear case oil level is
 pretty simple. Make sure your bike is straight
 up and down. Using a really big flathead
 screwdriver, remove the oil filler cap. The oil
 level should be at the bottom of the
 opening. If not, double check for leaks
 before topping off the hypoid-gear oil with
 the manufacturer’s recommended viscosity.
 If you’re going to change the oil, take
 your bike for a ride to heat up the oil.
 Once your bike is level on a stand, remove
 the filler cap and drain plug. (You can
 store the used oil in the same container as
 your engine oil.) Clean up any oil s pills
 that could end up on your tire to prevent
 bad things from happening. Install a fresh
 drain plug gasket and torque the plug to
 spec. Fill the gear case to the bottom of
 the filler with the manufacturer’s recom
 mended viscosity oil. Close the filler. After
 your next ride, check for leaks.

Page 64
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 64/189
 TI M E : 1 / 2 t o 1 h o u r
 Project 18
 Change Itansmission and Primary Fluids in Your Harley- Davidson
 TO O L S : S e e t h e s p e c i f i c i t e m s l i st e d b e l o w
 T A L E N T : 1
 P A R TS : P r i m a r y i n s p e c t i o n g a s k e t , d r a in
 p l ug w a s h e r o r О - r i n g , a n d Te f l o n
 s e a l a n t ( a s r e q u i r e d )
 T I P : S o m e B ig Tw i n s h a v e a n e x h a u s t p ip e
 r i g h t i n t h e w a y o f t h e t r a n n y d r a in
 p l u g; yo u m a y b e a b l e t o w o r k a ro u n d
 i t b y m o d i f yi n g t h e d r a i n p l u g r e m o v a l
 t o o l s o t h a t y o u n e e d n ’ t r e m o v e t h e
 e x h a u s t ; j u s t l o o s e n i t a b i t a n d
 s n e a k in
 B E N E F I T: A d d e d l o n g e vi t y f o r t h e p r i m a r y c h a ina n d t h e g e a r s i n t h e b o x ; c l e a n fl u i da c t u a l l y a d d s t o t h e s h i f t q u a l i t y.
 C h a n g i n g o f t e n i s t h e b e s t w a y t o g e t
 a n o t h e r 1 0 0 , 0 0 0 m i l e s o u t o f a t ra n n y
 t h a t a l r e a d y h a d i ts f i r s t 1 0 0 , 0 0 0
 w h e n y o u b o u g h t i t
 C O M P L E M E N TA R Y
 M O D I F IC A TI O N :
 C o n v e r t t o s y n t h e t i c o il
 M os t f o re i gn m o t o rcyc l es use one o i l f o r eve ry
 th ing—m ulti -grade mo torcycle o i l for not only the
 engine but the t ransmission, c lutch, and anything else
 ey ’ve got stuf fed in there. B ig Twins use three kinds o f
 : (1) mo torcyc le en g ine o i l spe c ia l ly fo rm ula ted fo r
 l ler-bearing eng ines; (2) gear oi l with a dd it ives to bol
 er i ts f ilm s trength; and (3) primary lube, w hich has tw o
 b s — keepin g th e c lu tc h m ois t and happy and th e p r i
 ary soaked a nd ru st f ree. Spo rtsters ge t the m otorcycle
 , same as the Big Twins, but since XLs are so-cal led
 it construct ion (the same cases hold engine and gear
 s), the trans an d the c lutch sha re oil.
 Or ig inal ly these three o i ls were d i fferent in spe c as
 e l l as pu rpose . B u t Ha r l ey -Dav idson changed t ha t
 proac h a few years ago. Now, H -D says i t ’s OK to run
 e oi l in every thing—as long as i t ’s the ir own, namely,
 n 3. Be l ieving in the supe riority of synthe t ics is not the
 me as be l iev ing in one f lu id f i t s a l l . The fac tory ’s
 versal on this issue seems a m atter of m arketing m ore
 an engineer ing. So, decide whether you’ l l st ick wi th
 dit ional oi ls, sw itch to synthe t ics for each pu rpose, or
 Changing Transmiss ion Oi l on a B ig Twin
 To begin, you’ l l need the fol lowing:
 • 1/2 qua rt o f t ransm ission lube (check you r manual)
 • 3/8-inch Al len w rench (for removing the f i ller plug)
 • 3 / 16 - inc h A ll en w rench f o r the d ra in p l ug on
 early m odels
 • No. T-40 Torx fo r drain p lugs on late mod els
 • D ump container 
 • Rags
 Since there’s l it t le rocket science involved in this, use
 the proc edures in your shop manual. One thing th at ’s not
 cove red there is exha ust p ipe inter ference. O n several
 models the stock pipe inhibits access to the drain plug.
 Afterma rket pipes can create this problem on any m odel.
 You can e i ther loosen the p ipe eve ry time you chang e
 gearbox f luid, use a turkey baster or similar suct ion tool
 t o suck the flu id ou t the f ille r ho le , o r b raze the А П е п Я о г х
 bi t you need for rem oval onto a small swivel soc ket, add
 an extens ion to the ra tchet , and t ry to sneak pa st the
 pipe w ith that.
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 Sportsters use the same fluid for both transmission and primary lubrication.
 Changing, as per the manual, is pretty much a snap. Big Twins, all else
 equal, are not as easy. Softails and pre-1993 FLTs and FXRs often have
 an exhaust pipe right in front of the little drain plug at the bottom of the
 tranny end cover. You can loosen and swing the pipe away, or remove it,
 as shown in this photo, or make up a special tool to snake around the
 pipe. A wobbler extension, with the appropriate Allen orTorx bit brazedonto an old socket, will usually do the trick. Some folks also use a Mity-
 Vac with a small-diameter hose stuck down the filler hole to suck the
 gear oil out. This is not the most effective way to get the last drop, but
 since most contaminants in the gearbox wind up in the bottom of the
 box, this method will work once in awhile. Sooner or later, however, you'll
 have to do it right.
 Big Twin Pr imary Lu be Change
 Begin with:
 • 1 -2  quarts o f primary chaincase lube (check your
 manual)
 • No. T-27 Torx to remove the inspection c over screws
 (late m odels)
 • 5 /32 - inch A l len to remove the inspec t ion cover
 screws (early models)
 • Derby cove r О -ring (No. 25416-84)—just in case
 • 3/16-inch Allen wrench fo r early-model drain plugs
 • No. T-40 Torx wrench, fo r late-mo del drain plugs
 • Inspe ct ion gas ket No. 6056 7-90A ( long pr imary,
 oval-shaped) or No. 34906-85A (short pr imary, D-
 shaped). Long primary models include Softails and
 Dynas; short primary m odels are used on FLT/FXRs
 • D ump container 
 Some primary drain plugs are located in the inner pri
 m ary housing (such as 1 984 -1985 FLTs), bu t m ost are
 identical to the tranny drain plug in appearance and are
 located in the lowe st part of the outer primary cover. The
 shop m anual tells you where yours is and how to drain the
 fluid bu t no t w hat to d o if the plug decides to strip out. Ifyours won ’t com e out, try a heat gun on the surrounding
 This is the infamous No. 739A drain plug. It's used for both the tranny
 drain and the primary drain on most Big Twins, and it’s been through a
 couple of changes over the years. The early plug has an Allen head, and
 frankly, the magnetic tip had a tendency to come loose, sometimes
 falling into the motor. Second, the plug is a fine thread going into alu
 minum, therefore, a prime candidate for getting stuck in its hole or strip
 ping out. It's a fine plan to have at least one new one of these on handduring fluid changes. The latest version is a Torx head, with a secure
 magnet and Teflon on the threads so finger-tight and half a twist will
 keep it secure and hassle-free.
 Filling the transmission requires a small funnel and a little patience. Big
 Twins with five-speed boxes take exactly 1 pint (16 ounces) to f ill (if
 completely drained). Four-speed Big Twins and Sportsters with four
 gears take 1 1/2 pints (24 ounces). Five-speed XLs use a full quart (32
 ounces) of gear lube, but tradition has it that you simply hold a four-
 speed Sporty straight up and fill until oil runs out the check screw on the
 primary. (That’s the one about a third o f the way up, with a fiber washer
 under a Phillips head.)
 aluminum first, then an Easy-Out; lastly remove the whole
 primary cover and ba ck the plug out from the inside w ith a
 pair of Vise-Grips on the m agnetic tip, o r a dri l l. G o easy.
 Older drain plugs can have loose magnets as it is, so plan
 on replacing the whole plug on ce you ’ve foug ht it out.
 The factory has changed the i r mind a few t im es over
 the years as to exactly how much f luid you need in the
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 mary fluid is easily drained on all models. Just keep that extra No.
 A plug handy and check for metallic fuzz on the original. Those mag
 s help prevent a lot of potential mischief in there, so the least you can
 s help out with thorough cleaning during changes. Watching drain
 g fuzz may not be an Olympic sport anytime soon, but it's the besty warning system on the engine. A certain amount of growth is
 mal, but if the plug goes from a little fuzz to long hair between routine
 nges, you need to unbutton the primary case for a close inspection.
 mary. Keep in m ind, how ever, that the ob ject o f the
 rcise is to keep the chain wet, no t to s ee if you r derby
 ing will leak. Long primaries typically use 1 1/2 quarts,
 ort ones 1 quart. Chec k you r manual or ask yo ur dealer
 doubt.
 Note: Early FXRs and FLTs may have a 7 /8-inch tranny
 in plug and a 13/16-inch oil drain plug. Double-check
 ore you d ig into it.
 orts ter Transm iss ion /Primary Fluid Ch ange
 gin with:
 • 1 qu art of Sport-Trans Fluid
 • No. T-27 Torx to remove the inspect ion co ver screws
 on 1994 and later f ive-speed models
 • Phi ll ips screw driver to remove the che ck screw on
 four-speed and early five-speed models
 • 3/4-inch socket or wrench to remove the drain plug
 • New О - r ing (No . 11105 ) f o r the d ra i n p l ug—jus t
 in case
 • D ump container 
 • Rags
 Unti l 1994, the correct level of t ransmission/primary
 d in Sportsters wa s determined by fi l ling slow ly until it
 ou t the level screw hole in the primary. Nice and sim plee bike wa s sitt ing straight up. W hen the Sportster f inally
 its fi rst derby c over in 1994, the pro cess sudde nly
 embled that used on B ig Twins. For th is se tup, you
 The debate rages over exactly how much fluid goes into a Big Twin pri
 mary. Even your service manual might be in error on the subject. The
 factory has changed its mind a couple of times, and there are service
 bulletins to prove it. From 1990-on, long primaries (Dynas and Softails)
 are fine with 32 ounces (1 quart), while short primary models (FLTs and
 FXRs) call for 38 to 44 ounces. The 1984 to 1989 models typically use
 1 1/2 quarts, regardless of primary length. The key is to keep the primary
 chain wet without drowning the clutch, and you can vary things as much
 as 6 to 8 ounces without making much difference. You can check with
 the dealer for any specific deviations peculiar to your bike. Clean fluid
 makes as much difference as the amount, so change it regularly,
 checking to ensure that the derby cover is flat and marked so it goes
 back on exactly as it came off. Even a new derby О -ring won't seal a
 warped cover.
 need prec ise ly a p in t and a ha l f in a four -speed and
 exa ct ly a qua rt in a f ive-spee d, no m atter which w ay i t ’s
 installed and check ed (as long as it doe sn’t leak).
 FLT’s and Dyna's gear oil drains from a sump plug. The tip here is that
 once the plug is loosened with a socket, unscrew it by hand while
 keeping a slight upward pressure on this vertical plug. That way you
 don't get hot oil all over your hands as you snatch the plug away to drain
 the gear oil. Of course, you could always wear gloves.
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 TI M E : 6 h o u r s
 Project IS
 Adjust Intake and Exhaust 
 Valves
 S o c k e t s , A l l e n s o c k e t s ,
 r a t c h et , t o r q u e w r e n c h
 ( f o o t -p o u n d s a n d i n c h -
 p o u n d s ), w r e n c h e s , c o n
 t a c t c l e a n e r , g a s k e t s e a l
 r a g s , o il c a t c h p a n , f e e l e
 g a u g e , m i c r o m e t e r ,
 m a g n e t , h e a v y- g a u g e w i
 o r l a r g e zi p - t i e , p a p e r t ap
 R e p l a c e m e n t s h i m s
 ( i f n e e d e d ) , v a l v e
 c o v e r g a s k e t , c a m t e n -
 s i o n e r g a s k e t ( i f
 r e m o v e d ) , m o l y b d e n u m
 d i s u l f i d e g r e a se
 Jw a y s r e c h e c k t h e
 d l e a r a n c e a f t e r i n s t a l l i n g
 n e w s h i m s
 B E N E F IT: P r o p e r e n g i n e b r e a t h i n g
 C O M P L EM E N TA R Y
 M O D I F I C A TI O N :
 A l t e r ca m t i m i n g f o r m o r
 p o w e r , r e p l a c e s p a r k
 p l u g s , c h a n g e c o o l a n t
 Valve adjustment is one of the m ost time-con sum ing
 rou t ine ma in tenance i tems. For tuna te ly , cu r ren t
 sportbikes offer long adjustment intervals. For example,
 the valve ad justme nt maintenance in terval for a 2000
 Z X -6 R is 12 ,000 mi les . O ther m otorcyc les can go as
 long as 26 , 000 m i l es . O lde r b i kes w i t h sc r ew - and -
 locknut adjusters may need the w ork as of ten as every
 6,000 miles.
 Fortunately, m ost bikes now use some kind of shim-
 and-buck et ar rangement , so that the cam lobe can act
 more o r less direc tly on the v alve itself, rather than using
 a pivoted f ing er tha t could exert side forces on th e valve
 and wea r i t out. O f course, D ucati goes its own w ay by
 us ing t he de sm od r om ic sys t em, w h ich m echan ica lly
 opens and c loses the va lves w i th rockers . Over t ime
 valves wea r and need to be adjusted —properly. When
 c lea rances a r e too t igh t , they m igh t no t c lose c om
 pletely; when the y’re too loose, the valve may no t open
 completely. Either condit ion produces power loss, and
 excessive looseness can produce oth er damage.
 Ad jus ting yo ur va lves w i ll take the be t te r par t o f
 day. Begin with the engine cold . You need to gain acce
 to the to p o f the cyl inder head, so anyth ing that cou
 get in the wa y needs to be removed. On many bikes, y
 may need to remove the radiator. I f the co olan t is s
 good , store it in a place whe re it won’t p ick up any d
 and reuse i t . Since you must remove the spark p lug
 check them too. Label al l electr ical connectors or tak
 digital photos o f the parts as they c om e off . M easure t
 clearance o f each valve, and w rite i t dow n. Then loos
 and remove the valve cover bolts in a crisscross patte
 and rem ove the cover . You wi l l a lso prob ab ly have
 remove the c over p rov id ing access to the cranksha
 and po ssibly one more to see t im ing m arks.
 Loosening the c am shaft caps safely requires tha t yo
 work in a cr isscross pat tern moving f rom the outs id
 caps to thos e in the center of the engine. As an preca
 tion, loosen th e cap bo lts in stages. (Loosen them all on
 turn and then repeat with one to two turns in sequenc
 until the bo lts com e out.) Som e of the cam lobes wil l

Page 68
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 68/189
 With the gearbox in neutral, use a breaker bar to
 rotate the crank in the direction specified by
 your service manual. Always turn the engine in
 the proper direction to avoid potential internal
 damage. When you reach the timing mark indi
 cated (there may be more than one) by your
 service manual, visually inspect the cam lobes
 on the cylinder you’re measuring. Depending on
 your bike, you may be measuring the clearances
 for one cylinder, or multiple ones. Also, some
 manufacturers give you multiple timing marks
 to use for valve adjustment, while others will
 give you one and expect you to calculate crank
 shaft rotation for the remainder of the cylinders.
 essing against the valves, so the cam will tend to pop up
 the caps are loosened. I f you let one side get higher
 an another, you risk tweaking a cam or cap. To prevent
 ving a cap bolt or retaining pin fall into the cam chain
 nnel, stuff a clean rag into the tunnel. When you lift the
 ps free, the dowe l pins m ay stay in either the head or the
 p. Rem ove all the pins and set them aside with the bolts.
 y the cap s on a clean rag in the same orientation as they
 re on the head for ease in reassem bly. Tem porar ily
 move the rag and l i f t the cam s free. After you se t the
 cam s aside, secure the chain with a piece of wire to keep it
 from falling inside the engine. Replace the rag so you d on ’t
 accidentally drop a valve shim into the b ottom end.
 On ce you’ve wr i t ten dow n a ll the a djustm ents, take
 your sheet to your local shop to buy shims. Those who
 are par t icu lar ly anal m ay w ant to take a m icrom eter to
 the shop to ver i f y sh im s izes be fo re tak ing the par ts
 home. E i ther way, don ’ t be l ieve the numbers on the
 shims. Always double-check the sizes before instal l ing
 them in the engine.
 When you’re measuring the valve clearance,
 you’ll want to do it on the compression stroke
 when the intake and exhaust cam lobes on the
 cylinder you're checking are pointing away
 from each other. However, some engines will
 have you measure more than one cylinder at a
 time for a given cam position. When checkingclearance with a thickness gauge, you want to
 be able to feel the gauge contact both the
 bucket and cam at the same time. If you can’t,
 try the next larger size until you do. What you
 want to feel is the metal of the feeler sliding
 between the parts as if you were sliding it in
 and out of a heavy book. If you feel more fric
 tion than that, or can’t get the feeler in the
 space, try a smaller size until you do. Record
 the measurement even if it is within toler
 ances. Drawing a grid pattern that represents
 valve and cylinder locations will make tracking which valve shims you need to change easier. Also, if you keep the chart, you’ll have a record for the
 tti dj t l O ' d ll f th l k h th d t d If l t
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  A D J U S T
  I N T A K E
  A N D
  E X H A U S T
  V A L V E
  S
 To ease reassembly of the top end, mark the ci
 before you remove anything.
 i sprockets and chain
 When a l l the new s h ims have been ins ta l led , youneed to re install the cams. Using m oly grease, lubricate
 a l l cam sha f t bear ings, journa ls , and lobes. Ver ify tha t
 the crankshaft is stil l aligned with its t iming mark. Install
 the exha ust cam f irst by pul l ing the t im ing chain on the
 exhaust s ide t igh t . S l ip the exhau st cam sprock et in to
 the cha in so tha t the t im ing m ark on the sprocket a ligns
 w i th the edge o f the cy l inde r head . Wh i le ho ld ing the
 c h a in t a u t fr o m t h e e x h a u s t c a m t o t h e i n ta k e s i d e ,
 i n s ta l l t h e i n t a k e c a m w i th t h e t im in g ma rk p ro p e r ly
 a l igne d . Tem pora r i ly p lace a rag in the tim ing -ch a intunne l . Inser t a l l o f the dowel p ins in the head. When
 m ount ing the cam shaf t caps, make sure tha t you have
 them in the pro per po s i tion and in correct o r ien ta t ion .
 On bikes that use a shim-under-bucket arrangement, like most sport-
 bikes, you need to remove the cams to gain access to the shims. Just
 work slowly and methodically with your factory service manual out
 lining any specific tricks for your model bike. Generally, the manualwill tell you to line up a timing mark to ease reinstalling the cams. If
 you’re planning to replace or change the timing of the camshaft
 sprockets, you’ll want to loosen their bolts prior to taking them out of
 the engine— it ’s a lot easier that way, because cams can be slippery
 and you can’t put them in a vise. Otherwise, don’t worry about those
 sprocket bolts. (If you have timed your cams and you loosen these
 bolts, you’ll have to retime them. So, beware!) Next, remove the cam
 chain tensioner. Make sure the gasket comes off, because you’ll be
 installing a new one—unless i t uses an
 О -ring. Some engines require that one or more chain guides beremoved. If you can't access the gap between the cam and the bucket
 without bending a straight feeler, you may not be able to get an accu
 rate reading. Try using an angled feeler.
 To get a reading, slide the feeler gauge
 between the cam and the bucket. You want to
 feel about the amount of friction you would
 experience sliding the gauge in and out of a
 heavy book. Note how this feeler had to be
 trimmed to fit in the small space.
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 Renaming the cams to access the buckets and shims requires close atten-
 eb to detail. Working with one valve at a time, remove the bucket for each
 -_i-of-tolerance valve. Getting the shim out of its home may require a
 nscnet Next, measure the shim with a caliper. Now, return the parts to
 esSon to avoid mixing them up with other valves pieces. If the valve
 raraice is too tight, subtract the measured clearance from recom-
 •saided clearance. Take this number and subtract it from the shim meas-
 .Tnent to discover what shim size will be required to bring the clearance
 ■ in n tolerances. (For the too-loose scenario, reverse the first equation,
 -=r  add the result to the shim measurement.) Write down this result in the
 zcnoriate box on the chart. If you're afraid of math or if you simply want
 г your calculations, most factory service manuals have a chart that
 ^■ ■ s you to determine what shim you need.
 They w i ll be labeled in a m anne r descr ibed in the service
 manual. Don’t forget to install any chain guides you had to
 remove. Install the tim ing chain tensioner per the manufac
 turer ’s instructions. Again, t ighten the cam cap bolts in
 steps, working from the center of the engine outward in a
 crisscross pattern. Finish by torquing the bolts dow n in the
 same pattern.
 Ro tate the c rank sha ft until i ts tim ing m arks l ine up.
 Now ver ify tha t the marks on the cam sprockets are inalignment with the edge o f the head. If they do n’t l ine up
 exactly, try skipping a tooth on the tensione r side. If that
 doesn ’t wo rk, remove and reinstall the c am. On ce you’ve
 checked the t im ing , you need to remeasure the va lve
 clearance on the valves that have new shims. The clear
 ance should be perfect. I f not, disassemble the top end
 again and remeasure the shims t o be certain you have the
 right size. When you have the clearances right, you can
 but ton up the engine, remoun t a l l the par ts you had to
 remove, and go r ide with confidence.
 Don't trust the numbers printed on top of the
 shim. Always verify thickness by measuring it
 with a caliper. Kawasaki ZX-7 shims range from
 2.50 to 3.50 mm in increments of 0.05 mm
 (approximately 0.002 inch). Yamaha’s R6 shim
 sizes range from 1.20 to 2.40 mm in 0.05-mm
 increments. So, it is likely that no single shim willresult in the optimum clearance. In those situa
 tions, choose the shim that will net the next-
 closest clearance. When installing the new shim
 in the bucket, put the side with the printed num
 bers on it facing up against the bucket. Lube the
 shim with molybdenum grease before inserting it.
 Coat the outside of the bucket with oil prior to
 reinstalling i t in the head. The bucket should turn
 smoothly by hand once inserted. I f not, remove it
 and add more lubricant.
 L
    A   D   J   U   S   T
    I   N   T   A
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    A   N   D
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 Chapter 4
 Electrical System
 H o w i t W o r k s
 The Battery
 Alterna tor and Charging System
 Start ing System
 Pro jec ts
 P r o j e c t 2 0 : Headl ightTurn-Signa
 Replacement and
 Adjustment
 P r o je c t 2 1 : Service Your BatteryP r o je c t 2 2 : Spark Plug Check an
 Replacement
 KEY CONCEPT
 OLD SCHOOL TECH  /)& Q   MAINTENANCE TIP
 TOMORROW'S TECH MONEY-SAVING TIP
 A wag o nc e said, “E lectricity is magic, and ‘carb uretor’
 is a French wo rd for ‘D on’t mess w ith i t !” ’ We dealt
 w ith th e carburetor port ion of that q uip in Cha pter 2. Now,
 let’s see if we can make a motorcycle’s electrical system
 seem a b it less like part o f David Copp erfield’s routine.
 THE BATTERY
 Attem pting to es chew all possible current puns, let’s simp ly
 say tha t although m otorcycle batteries are rated at a nom
 inal 12   vo l ts, in truth the vo l tage at the po sts o f a fu l ly
 charged battery should be 12.66  volts at room tempera
 ture, the sum of six individual cells each rated a t 2.11 volts.
 This voltage is created chemically inside the battery
 when the l iquid electrolyte—sulfur ic acid and (dist i l led)
 w ater—washe s over the lead plates in each cell. Whe n it
 is new and f u l l y cha r ged , a ba t te r y can p r oduce f u l l
 v o l t a g e a n d m a x i m u m a m p e r a g e — t h e c u r r e n t , o r
 volume, o f electr icity the battery can d eliver on demand.
 As the bat tery ages or is d ischarged, i ts fu l ly charged
 voltage can fal l , and its am perage ou tput w ill drop unti l i t
 w ill no longe r sta rt you r motorcycle.
 Ba ttery Maintenance
 A . T ak ing ca r e o f you r ba t te r y i sn ’t pa r ti cu -Л 25 & l a r ly d i f f icu l t, bu t t he r e is som e dange r.
 Remember , bat ter ies are f i l led wi th (d i lu ted) su l
 fu r ic a c id—no t some th ing you ever wan t to come
 i n to p h y s i c a l c o n t a c t w i th . S o , r e m e m b e r t h e
 safety precaut ions of wear ing g loves and eye pro
 tect ion, every time.
 Check, clean, and ret ighten battery cables
 a n d c o n n e c t io n s t w i c e a y e a r. W ip e o r
 b r ush o f f any d i r t , g r ease , o r co r r os ion f rom
 ar ound t he t e r m ina l s , m ak ing su r e none o f the
 wh i te c rud ends up on someth ing tha t can rus t .
 And here’s a quality t ip: Remove the battery, then
 pour a smal l amount of sugar- f ree d iet sof t dr ink
 on each terminal . The carbonat ion and acid i ty of
 d ie t pop does a p re tty good job o f wash ing away
 the bui ldup o f cor rosion.
 Physically check the t ightness o f the ba ttery connec
 t ion s w i th you r g love d hand . I f t hey ’ r e a t a l l loose
 remove, clean, and reconnect securely. You might wan
 to a dd a b attery corrosion preventive to each terminal to
 prevent or slow any future corrosion.
 I f the b attery has removable cell covers, pry them up
 or unsc rew them and visua l ly inspe ct the level of each
 ce l l ’ s e lec t ro ly te . G loves and eye p ro tec t ion a re
 abs o lu te ly m andatory fo r th is , as you ’ re expos ing theelec t ro lyte/sul fur ic acid. The bat tery sho uld be as fu l ly
 charged as pos sible when yo u m ake this inspection; oth
 erwise the electrolyte level can be low due to the state o
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 i a rg e . F i ll ing the ce l ls w h i le the ba t te ry is s ign i f i-
 3у d ischarged can force excess e lectro lyte out of the
 tube as the ba ttery is recharged.
 f the top of the plates are exposed in any of the cells,
 d ist il led w ater wi th a sm al l turkey-ba ster tool , just
 g h t o c o v e r t h e to p s o f th e p la t e s . R e p la c e th e
 ers , and don ’ t fo rge t to w ipe the ba t te ry c lean to
 ve any ac id tha t m igh t have sp lashed o r accum u-
 d on the top o f the ba t te ry . Use pa per towe ls and
 w them direct ly into the trash afterward.
 T he second impo r t an t aspec t o f ba t t e r y
 m a in tenan ce i s t o m ake su r e t he a l te r
 ator, voltage regulator, and charging system are
 n good order . Motorcycle bat ter ies are designed
 o spend m ost of the ir l ife fu l ly charged, and do n’ t
 ke to be less than rou ghly 90 p ercent charged for
 any s igni f icant length of t ime. Proper funct ion of
 he cha r g ing sys t em ensu res t ha t . I t keeps the
 ba t te r y top pe d up and r eady t o de l ive r f u l l
 amperage the next t ime you star t the engine.
 I f you are going to store the b ike for a s ig
 n i fi can t am ount o f time, o r a re one o f the
 ucky m otorcycl is ts w i th more m achinery than you
 an ride, here’s a hot tip. Buy a battery tender and
 oo k i t up to y our iner t m otorcyc les . Th is l i tt le
 evice w ill regularly charge the battery and keep it
 resh. I f you s tore a m otorcycle fo r mon ths at a t im e
 nd don’t d o this, you w ill be replacing batter ies on
 regu la r bas is . You can find ba t te ry tend ers a t
 ou r local m otorcycle dealer.
  ALTERNATOR AND CHARGING SYSTEM
 So , how does t ha t ba t t e r y s t ay cha r ged? H eck , t he
 bat te ry na tu ra l ly d ischarges (1/100   vo l t per day) , and
 w ar m w ea t he r s imp ly w o r sens t ha t tr a i t (t he ba t t e r y
 d i s c h a r g e s t w i c e a s f a s t f o r e v e r y 1 8 d e g re e
 F ah r enhe i t r i se i n t empe r a t u r e ) . Le f t un t ouched i n
 warm weather, your ba t te ry wou ld becom e 100  percent
 d ischarged in shor t order . There needs to be som e way
 to recharge the ba t te ry w i th the eng ine runn ing . And
 there is—the a l ternator .
 Al ternators are general ly sm al l, l ight , and qu i te ef f i
 c ient . However , they produce a l ternat ing cur rent (AC)
 r a t h e r t h a n d i r e c t c u r r e n t ( D C ) — a n d D C i s w h a t
 pow ers your b ike ’s e lect r ica l system.
 N o p r ob lem . D iodes and r ec t i fi e r s a l low on l y D C
 cu r ren t f rom the un i t, and the v o l tage regu la to r tu rns
 the cur rent on and o f f fast enough to keep the charging
 vol tage in the proper 12 - to 15-vol t range for a 12 -vo l t
 sys tem . In order to a ctua lly recharge the ba ttery ( that is,
 chem ical ly reverse the d ischa rge process) , the charging
 system must p roduce vo l tage ab out 2  vo l ts h igher than
 the battery’s roughly 12.5 volts. Such higher voltage (or
 pressure) forces am perage b ack in to the bat tery, so to
 speak , reversing the c hem ical react ion and recharging
 the battery.
 The vo l tage regu la to r does exact ly what i t s name
 descr ibes. A vo l tage regu la to r fa ilu re can e i ther a l low
 the b at tery to progressively d ischarge as the vehic le is
 operated, o r actual ly overcharge and ki ll the bat tery by
 sup ply ing an over ly h igh, unregulated v ol tage, du e to a
 com pon ent fa i lure in the regulator.
 Easy Test fo r Your Charging S ystem
 I s there a qu ick D IY charg ing sys tem tes t? You be t .
 Y o u r h a n d y d i g i ta l v o l tm e t e r c a n
 c h e c k th e b a t te r y v o l ta g e b e f o r e
 t he eng ine i s even s t a r t ed , as
 de sc r i bed ea r li e r. T hen ge t t he
 engine star ted i f you can—replace
 m ent bat tery, recharged bat tery, or
  ju m p s ta rt —a nd re check voltage a t
 the battery. Your meter should read
 between about 13 .5 and 15 vo l t s ,
 ind icat ing th at the charging system
 is trying to recharge the battery. I f i t
 stays in that 12 -vo l t range and does
 not move as the engine starts, well,
 y o u b e t t e r h e a d f o r y o u r l o c a ldealer whi le they ’re st i ll open.
 I6MT10Jl e w m o u
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 STARTING SYSTEM
 Your b ike ’s s tar t ing system is per
 haps i ts simplest electr ical system,
 but the m ost important, of course. It
 cons is ts o f sw i tches , w i r i ng , and
 connections tha t operate a powerful
 s ta r te r m o to r t h a t e n g a g e s a n d
 spins the engine at 200 to 300 rpm
 to g et i t started.
 : fjj7   When the key is turned
 to the ON position, and
 you press the starter button, an
 electrical signal gets s ent to the
 star ter re lay, an d/or so lenoid ,
 wh ich e lectr ica l ly sw i tches on
 the starter moto r and m echani
 cal ly engages the starter dr ive
 gear. The starter relay, or sole
 noid, is basically a large electromagnetic switch that
 conne cts the battery to th e starter motor. If the ba t
 tery is strong, if the connections are clean and solid,
 if the engine is in tune, if the phases of the moon are
 aligned, then hope fully your engine will fire right up.
 Le t There Be Sp ark
 A s t rong ba t te ry and so l i d s ta r te r mo to r can sp in the
 eng ine ove r a ll day (we l l, no t a ll day b u t p len ty long
 enough), i f the igni t ion system is supplying and distr ib
 uting the proper spark to each cyl inder at precisely the
 right time.
 The simp lest battery-powered ignit ions feature a ba t
 tery to supp ly the basic current, con tact points (and con
 denser, to buffer the voltage so the points don’t melt) to
 energ ize an e lectr ica l co i l that produces a very h igh-
 vo l tage spark, ind iv idua l spark p lug wi res, and spark
 plugs to del iver that spark into the comb ustion cham ber
 to ignite the air/fuel m ixture.
 The Igni tion C oi l
 The ign i t i on co i l i s an e legan t l y s imp le
 dev ice . Ba t te ry vo l tage i s supp l ied to a
 t ight ly wound co i l o f w i re that surrounds an i ron
 core. This magnetizes the core. When the current
 running through the coi l is stopped suddenly, the
 m agne t i c f i e ld a round the co re co l lapse s and a
 surge o f e lectrica l energy is d i rected through the
 plug wire to the spark plug. This electr ical energy
  ju m ps acro ss an a ir ga p betw een tw o e le ctrodes
 a t th e t i p o f th e sp a rk p l u g to p ro d u ce a b r i g h t
 blue arc, or spark, which l ights the fire in the com
 bustion chamber. It’s the sam e bas ic principle as in
 direct ignition (Dl) or coil-on-plug (COP) ignitions,
 where there are separate coils for each spark plug.
 For the engine to actual ly run, the coi l m ust do i ts
  jo b h u n d red s o f ti m e s a se co n d — so m e th in g
 uniquely suited to both Dl and COP systems.
 C a n yo u se e w h y a t u n e -u p w a s so
 essential fo r so man y years? Either a fresh
 set of points/condenser, or at least an adjustment
 o f the a i r gap on the po in ts to ensure the correct
 r ise t im e—the am ount o f time cu rrent flowed into
 the co i l to bu i ld the m agne t ic f ie ld—fo r the co i l,
 h e l p e d m a ke ce r ta i n t h e e n g i n e r a n sm o o th l y ,
 clea nly and efficiently.
 Electronic C ontrol ModulesIn the 1980s m otorcyc le man ufacturers alm ost univer
 sal ly replaced po ints-and-con dens er igni t ions with elec
 tron ic com ponents, such as m agnet ic p ickup co i ls and
 electron ic ignition m odules. Ignition tim ing and c ontrol is
 now la rge ly done by compute r , and jus t as p rec ise ly
 ma pped as is fuel injection. The se system s sti ll use coils
 to generate the spark, bu t now th ey’re m ult ip le coi ls. In
 some cases, there’s an igni t ion coi l for each cyl inder,
 often m ounted r ight on top of the spa rk plug (COP).
 The f irst m ajor advantage of such system s should be
 obv ious : no mov ing pa r ts . No po in ts , no condenser ,
 n o th in g to w e a r o u t, b u rn a w a y , o r b re a k—n o t
 m echanica l ly , anyway. And secon dly, becau se o f the
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 E L E C T R I C A L S Y S T E M T R O U B L E S H O O T I N G
 PROBLEM PROBABLE CAUSES ACTION TO REPAIR
 N E W ON'T Dead battery
 Poor electrical connections
 Mechanical problem of hydraulic lock
 Recharge/replace battery
 Clean and tighten battery connections, look for
 loose wires
 See Engine Troubleshooting Chart
 GJNE CRANKS,
 t WON'T
 Out of gas Add fuel
 Т Fuel pump fuse is bad Check/replace fuse
 Fuel pump has failed Check fuel pressure. Pull fuel line from fuel rail;
 turn key on/off and /or depress starter button.
 You should see strong jet o f fuel from the fuel
 line. If not, and there’s merely a dribb le of fuel,
 there is no fue l pressure
 WARNING: Keep all open flames away
 from the area you do this test in as fuel
 will be released into the air 
 Bad ignition switch, electronic control Check ignition, electronic control module, and
 module, o r fuse fuses. Replace any failed fuses
 No spark Check for spark a t spark plug w hile cranking
 engine. If you see healthy blue spark on spark
 plug, your engine is most likely not getting fuel.
 See Fuel System Troubleshooting Chart
 If no spark, check different spark p lugs to ensure
 problem is not with one isolated spark plug. If
 only one plug lacks spark, check continuity of
 plug wires from coil(s)
 If several plugs are w ithout spark, check all
 fuses (see your owner’s manual). If fuses test
 OK, take to dealership for diagnosis
 OR BOTH Headlight bulb burned out Check headlight bulbs and replace bulb(s) that
 DLIGHTS OUT have broken filament(s)
 HEADLIGHTS Headlight bulbs burned out, fuse failed Replace failed bu lbs and /or fuses
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 Project 20
 Headlight/ 
 Turn-Signal Replacement and 
 Adjustment
 TI M E: 3 0 m i n u t e s
 T O O L S : S c r e w d r i v e r s , p o s s i b l y
 s o c k e t s , c o n t i n u i t y t e s t e r,
 t a p e m e a s u r e , d i e l ec t r ic
 g r e a s e , a w i l l in g a s s i s t a n t
 TA L EN T: 1
 C O S T : $
 PARTS: H e a d l i g h t o r t u r n - s i g n a l
 b u l b ( s )
 T I P : A d j u s t i n g y o u r h e a d l i g h t
 f o r t h e lo a d y o u ’ r e c a r
 r y in g w i l l e n a b l e yo u t o
 a c t u a l l y s e e w h e r e y o u ' r e
 g o i n g a f t e r d a r k
 B EN EFI T: Yo u w i l l m a k e y o u r se l f
 m o r e v i s ib l e t o o t h e rr o a d u s e r s
 A m otorcycle’s headl ight no t only allows you to see,
 i t he lps o thers to see yo u—even in dayl ight . The
 orcyc le Safety Foundat ion recom m ends tha t r iders
 th e high be am during d aylig h t rid ing.
 I f you d isco ver tha t your head l ight isn ’ t work ing on
 h or low beam , check tha t the bulb is properly seated in
 p lug. On som e b ikes you m ay have to remove bo dy
 rk to get in there. W ith othe rs you on ly need to peel off
 detachable rubber dust sea l. To check the bu lb , you
 n’t have to remove i t completely unless you are con
 duc t ing a v isua l i nspec t ion . A bu lb tha t appears to be
 normal may have an internal problem—which a continuity
 te ste r w ill reveal.
 Remove the plug to expo se the prong s on the b ack of
 the bulb. Using a continui ty tester, press one electrode
 on to two o f the p rongs ex tend ing f rom the back o f the
 bulb. Now, touch the other probe to one of the remaining
 prongs. R epeat with the tw o o ther possible pairings. If you
 don ’t get continui ty on a t least two pairs of the prongs, the
 bu lb is bad. If you ge t con tinui ty on both f i lam ents, you
 Inspect the bulb’s connectors for signs of
 moisture or corrosion. The tabs sticking out of
 the side of this headlight bulb key it into the
 proper position in the housing.
    H   E   A   D   L   I   G   H   T
    /   T   U   R   N  -   S   I   G   N   A   L
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    H   E   A   D   L
    I   G   H   T   /   T   U   R   N  -   S   I   G   N   A   L
    R   E   P   L   A   C   E   M   E
    N   T
    A   N   D
    A   D   J   U   S   T   M   E   N   T
 Note how the tester's probe is being held
 against the side of this turn-signal bulb. This
 where it makes the negative contact with th
 socket. The buttons on the bottom are the p
 itive contacts for the filaments. If the bulb is
 OK, clean the contacts before reinstalling it.
 may have a blown he adlight fuse or a short somewh ere in
 the electrical system. Also ch eck the plug fo r corrosion.
 I f you need a new h ead l igh t , be su re to rep lace a
 b lown bulb w i th a s imi lar type. The bu lbs are keyed so
 tha t they w i ll only f i t in the ho using in the p roper or ienta
 tion. Avo id touc hing the bulb i tsel f with you r bare f ingers.
 Check to make su re the l igh t w orks be fo re comp le te ly
 assembl ing the housing. M ake sure the rubber cover is
 snugly in p lace over the headl ight housing.
 The process of checking a dual- f i lament bulb, l ike a
 front- turn-signal o r brake-l ight bulb, is almos t identical to
 th e h e a d l ig h t . Re m o ve th e b u l b f ro m th e t u rn - s i g n a l
 stalk. I f you have trouble rem oving the bulb, use a rag or
 gloves to get a safer gr ip on the glass. Bu lbs that have
 Turn-signal bulbs either pop out easily or thtake some elbow grease. If you find yourse
 exerting more than minimal effort, use a rag
 a pair of gloves to protect yourself from acc
 dental bulb breakage. If the socket is corrod
 a dab of dielectric grease will prevent the
 parts from sticking in the future.
 corroded into posit ion may break before you’re able
 remove them . If this happens, a l i t tle WD -40 and need
 nose pl iers wi l l help. Then clean up the c orrosion to
 good conta cts before fi t ting the new bulb.
 Hold one probe of the c ontinui ty tester on the ou ts
 meta l edge o f the bu lb . N ow, check the co n t inu i ty
 each of the two l i t t le buttons on the bottom of the bu
 Again, don ’t trust a visual inspection unless i t show s
 obviously b low n f i lam ent. Be fore you screw the cov
 back on, chec k to be sure the new bulb works.
 Many r iders never consider the load a b ike carr i
 and i ts e f fect on the head l ight a im. Yes, the headl ig
 angle is set at the factory, but i t is set based on som
 a ve r a g e — th e a g e - o ld co m p r o m i se . W h a t if yo u
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 Make small adjustments to the headlight.
 Sometimes the results are subtle, other times
 they’re not.
 vier than average or you’ve chang ed you r bike’s r ide
 ht? W hat abou t the fact that you ’ve just s t rapped 65
 n d s of gear to you r b ike for the annual p i lg r image to
 ytona? You ow e i t to you rse l f and thos e t rave l ing in
 o p p o s ite d ir e c tio n to m ake su re y o u r h e a d lig h t is
 per ly ad justed. Your own er ’s manual w i l l show you
 e re the ad justers are and ho w to take the measure-
 ts. To accurately gauge your hea dl ight’s adjustme nt,
 ke sure your bike has the same load and suspensiontings unde r which i t wi ll be operating.
 Motorcyc les in the Uni ted States should have the i r
 dl ight height m easured at a distance o f 25 feet. W hi le
 sh i n in g th e h e a d l ig h t o n a w a l l, h a ve yo u r a ss i s ta n t
 measure from the c en te r o f the head l igh t beam to the
 ground whi le the b ike is loaded. The br ightest spot o f
 the high beam on the wal l should be 2 inches below the
 m easured he igh t o f the he ad l igh t cen te r . Of course ,
 seeing this wi l l be easier at dusk or after dark. Using a
 screw dr iver or the headl ight ’s ad juster knobs, center the
 beam on the appropr ia te spot . Ad just the second bu lb
 on b ikes w i th tw o head l igh ts to m atch the f ir s t . I f youn o t ice t h a t e i th e r b e a m a im s to o n e s i d e in s te a d o f
 straight ahead, ad just this too . Single headl ights should
 also point straight ahead.
 2 5 F e e t
 u should adjust the headlight based on the standard of a 2-inch drop in 25 feet. Remember: Load affects the headlight alignment, so set the height7
    H   E   A   D   L   I   G   H   T   /   T   U   R   N  -   S   I   G   N   A   L
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  S E R V I C E
  Y O U R
  B A T T E R Y
 TI M E: 1 / 2 t o 1 h o u r
 Project 21Service Your Battery
 Here are three reasons to ca re abou t this project: M ost
 fa ilures that leave you stranded are electr ical, m ost
 electrical failures are traceable to the battery, and most of
 these battery failures are preventable.
 One o f the keys to long bat te ry l ife is p rop er in i tia l
 service. A brand new we t-cel l battery needs to be f i lled
 with e lectrolyte (battery acid) to the prop er level in each cell
 before it ’s put into service. Once the battery’s f i l led with
 f lu id, i t must be charged properly to ensure a long and
 happy life. For low-maintenance batteries, you should use
 a variable- or tapere d-rate b attery charger, rated a t 4, 6, 8,
 or 10 amps . These tapered-rate chargers m ight stuff any
 where between 2 and 8 am ps into a new ba ttery when you
 hook i t up, but af ter an hour or so, the meter may read
 close to zero. At th is point , the ba ttery may make i ts fu ll
 voltage, b ut you should charge a minimum of 12 hours to
 “se t ” the p la tes . A t r ick le cha rge r o f 1 amp o r less o f
 charging curren t may tak e 24 hours , at least.
 Fo l low -up is just as im portant as the in i tia l charge.
 Batteries, like plants and humans, need watering. U se only
 disti lled w ater to top up yo ur ba ttery—never use battery
 acid or plain tap water. The first t im e you look into a cell
 and i ts leve l is low enough to expose the p la tes, s tar t
 budg eting for a new battery.
 The hardest thing on a m otorcycle battery is jus t lett ing
 the m otorcycle sit. Inactivity of the battery causes sulfation,
 1 0 - m m w r e n c h , m u l t i
 m e t e r , s m a l l h y d r o m e t e r ,
 d i e l e c t r i c g r e a s e , d i s t il l e d
 w a t e r , n e e d l e - n o s e p l i e r s
 P A R TS : O p t i o n a l s e a l e d b a t t e r y
 u p g r a d e s t u f f, i f a p p l i c a b i
 TI P : D o n ' t a s s u m e t h a t a b a t
 t e r y c a n ’t b e t h e p r o b l e m
  j u s t b e c a u s e i t ' s n e w o r
 yo u r e c e n t l y c h e c k e d it
 B E N E F I T: R e l i a b l e s t a r t i n g
 C O M P L E M E N T A R Y
 M O D I F I C A TI O N :S e a le d b a t t e r i e s a n d g e lc e ll a f t e r m a r k e t b a t t e r i e s
 v o l t m e t e r o r a m m e t e r
 which can create a discharge of 1/2 to 1 percent per da
 (more in wa rm weather). Charge your ba ttery at least ono
 a m onth when yo u’re not using it. Better yet, buy a Batter
 Tender (a sophisticated sm art charger) and keep it hooke
 up w henever the bike is parked.
 Batteries are a tight fit and awkward to get at on some bikes. This
 alone is responsible for a great many failures. People are just too lazy
 to wrestle with a battery once a week like the book says you should.
 The best alternative to regular servicing of the battery is to have a
 gauge (volts or amps) mounted permanently on the motorcycle. It also
 helps to rig the battery to make service a little less difficult. "Soaping
 or lubing the sides makes it easier to slide the battery in or out. You
 can also run a small strap of polypropylene (acid-proof) rope or web
 bing under the battery case to sling i t out with i f your fingers are too
 fat to get a grip on the little devil.
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 haps the handiest electrical tool is the multitalented multimeter. You
 n use it on batteries to check basic voltage (with the engine off) and
 sic charging (with the engine on and revved up a little). The 14.4-volt
 ding you see here indicates that the charging system is fine on this
 e. What some folks aren’t ready for is that a fresh, hot battery will
 d 12.66 volts on its own (2.11 volts per cell times six cells). If you
 к regularly and one fine day find the battery has mysteriously
 ped to 10 volts, you probably have a bad cell.
 BATTERY FAULT-FINDING GUIDE
 + Chocolate
 -Grey
 White sulfationon plates
 Plates buckled
 wide differencebetween cells
 affected bi
 baking socsolution
 Som e t ips to he lp you keep your ba t te ry in t ip - top
 condition:
 • Install a voltmeter, amm eter, indic ator k it (H-D No.
 66009-87 for Harley-Davidsons), or some combina
 t ion o f these so you can m on i to r your charging
 system. It ’s amazing how few r iders use a simple
 gauge to m onitor the electrical system, yet throw oil
 pressure gauges on a lubrication system tha t virtually
 neve r fails.
 • Use star washers to m ount cab le ends to ba t tery
 terminals.
 • Keep termina ls clean and dry.
 • Ap ply a l it tle soapy w ater to the bat tery case i f it
 w i ll he lp you s l ip the th ing in or ou t o f the rubber
 battery tray.
 • Don’t drop a battery. Even a l ight bounce can c rack
 the case and make for an ac id leak.
 • Baking soda neutralizes battery acid in the eve nt ofa sp ill.
 • Always hook up the posi t ive cable f i rst—after you
 m ake sure the v ent pipe is clear.
 • W et-ce ll bat ter ies can on ly be (s lowly) recharged
 from flat a sm all number of times, perhaps 8 to 10.
 SPECIFICGRAVITY
 REQUIRED
    S   E   R   V   I   C   E   Y
    O   U   R
    B   A   T   T   E   R   Y
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    S   P   A   R   K
    P   L   U   G
    C   H
    E   C   K
    A   N   D
    R   E   P   L   A   C   E   M   E   N
    T
 TI M E : 1 h o u r
 Project 22
 Spark Plug Check and Replacement
 S o c k e t s , s c r e w d r i ve r s ,
 p l u g w r e n c h , w i r e g a p
 g a u g e , r a g s , a n t i - s e i z e
 c o m p o u n d , c o m p r e ss e da i r, b r a s s b r u s h , m a g n e t
 t o r e t r i e v e p l u g
 COS T : $
 P A R TS : S p a r k p l u g s
 TI P : B l o w o f f t h e t o p o f t h e
 e n g i n e w i t h c o m p r e ss e d
 a i r t o k e e p a b r a s i v e s o u t
 o f t h e c y l i n d e r s
 B E N E FI T: S m o o t h e r - r u n n i n g e n g i n e
 If you look at your ow ner’s manual, you ’ll f ind that spark
 plugs should be s erviced abo ut every 4,000 to 7,500
 miles. Fortunately, the plugs don’t often need replacing,
  ju s t a quic k brus h of f an d ba ck into the c ha m be r o f hor rors
 they go.
 Your bike’s engine should be cold w hen you check the
 plugs. Place your bike on its side stand and remove the
 seat, tank, air box, or anything else, like bodyw ork, to gain
 acce ss to the plugs. Som e bikes (particularly thos e V-fours)
 may require a few tr icks, so check your factory service
 man ual first. W hile the air bo x is off, the carbu retors are
 vulnerable to dirt, so c over them w ith clean rags or paper
 towels. Once you have access to the plugs, blow the top of
 the head o ff with com pressed air to remove debris waiting
 to fall dow n the hole into yo ur cylinder. Now, remove the
 plug wire from one plug at a t ime, labeling with masking
 tape which cylinder it goes to—you don’t want to f ire the
 engine with the wires in the wrong places.
 Don ’t jus t jum p in and remov e the p lug once i t
 exposed. Even thou gh a cap has been covering the spa
 plug well, you should give it a quick blast w ith compresse
 air, too. You’d be surprised h ow frequen tly sand or pebble
 pop out, and you sure don’t want them in your engine
 Once yo u’ve given i t a s hot of clean air, you can safe
 remove the plug. The t ight quarters around the engine
 head may require some p at ience to remove the plug.
 you’ve unscrewed the plug com pletely and c an't get a gr
 on it to pull it out, try using a m agnet. Otherwise, a spar
 plug soc ket with a foam liner will grip it so you can lift it ou
 Look closely at the electrode and insulator. It should b
 a light tan or gray color. (Check the side bar “ Reading Yo
 Plugs” fo r t ips on w hat other colors m ean.) Using a bras
 brush, clean the plug of any deposits. Next, measure th
 gap w ith a wire thickn ess gauge. The flat spade gauge
 don’t give accurate readings unless held perfectly squa
 to the gap. I f the gap is too narrow or too w ide, use th
 Despite the manufacturer’s best efforts, sand and pebbles work their way If you must remove two or more plug wires at once, wrap them with tapeinto remarkable places. Blow off the cylinder head before removing the and number them, unless the factory was kind enough to do it for you.
 plug caps, and blow out the plug wells, too.
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 Use a brass brush to clean the
 electrode and insulator. Be
 sure to clean the plug again
 with compressed air before
 you reinstall it. Note: Some
 f ine-tipped plugs cannot with
 stand this treatment.
 best way to check a plug's gap is with a wire gauge. This eliminates
 requirement that the tool be held perpendicular to the electrode.
 ark plugs can sometime be ornery when you try to remove them
 u se of cold welding between the aluminum of the head and the steele plug. Anti-seize helps to remedy the problem.
 pping tool usual ly attached to a set o f wire gauges to
 eful ly bend the side electrode outw ard—a l it t le effort
 s  a long way.
 When the gap is correct, spray the plug with con tact
 ne r; let dry, then apply a l ittle anti-seize comp ound to
 m . Carefully, insert the plug into the plug ho le. If you can
 your fingers down into the plug well, rotate the plug
 nterc lockwise unt i l you fee l the threads drop in to
 ch. Then, using o nly you r fingers, rotate it clockw ise to
 age the threads. Screw in the plug f inger-t ight, and
 READING YOUR PLUGSSo, you’ve taken a plug out of its cubby hole, and you’re wondering
 what to do with it. Impress your friends and neighbors by emulating
 famous race tuners: Closely examine the plug to see what it tells you
 about the state of your engine. O f course, you 'll need some sort of
 comparison. The photos below w ill provide examples of what to
 look for. Remember, these are, for the most part, extreme examples
 meant to illustrate various plug conditions. Your plugs will probably
 have subtler symptoms.
 You want all your plugs to look as pretty as this one.
 Note the nice, even gray or tan on the insulator. The
 electrode exhibits only slight erosion,
 Carbon fouling shows up as dry, soft, black soot on
 the insulator and electrode. Although usually caused
 by a too-rich fuel mixture, other potential problems
 are shorting ignition leads and too-cold plug tem
 perature. A badly carbon-fouled plug can lead to dif
 ficult starting, misfiring, and uneven acceleration.
 This plug has been subjected to severe overheating,
 as illustrated by the extremely white insulator and
 small black specks. If you look closely, you will see
 more electrode erosion than on a normal plug. When
 a plug overheats, the engine experiences a loss of
 power under heavy loads, such as at high-speed, high-rpm running. An
 overly advanced ignition, too-hot plug temperature, or poor engine coolingcould be the culprits. Improperly torqued plugs can also overheat.
 Oil fouling is characterized by black, gooey deposits
 on the insulator and electrode. Have you noticed
 that your bike was difficult to start and that the
 engine missed frequently at speed? The oil came
 from somewhere, and the likely culprits are worn
 piston rings or valve guides.
 ***Sidebar photos courtesy o f Denso Sales California Inc.
 then snug it down w ith a torqu e wrench. This step is vitally
 important, since som e plug failures are associated w ith
 incorrectly torqued plugs.
 Before reassembling you r entire bike, s tart the engine
 to mak e sure all the cyl inders are fi r ing correctly. (Fuel-
 injected bikes may need the gas tank installed to maintain
 proper fuel pressure.) If anything sounds amiss, check afl _
 plug con nections and also make sure all the w ires are con
 nected to the correct cylinders. When everything sounds  
 right, button up y our bike and go ride another 4,000 m ies.
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 Chapter 5
 Cooling 
 System
 fOLD SCHOOLTECH
 TOMORROW’S TECH
 KEY CONCEPT
 MAINTENANCE TIP
 MONEY-SAVING TIP
 H o w It Wo rk s
 Co oling System Maintenance
 Pro jects
 P r o je c t 2 3 : C heck Your Coolant
 P r o je c t 2 4 : F lush and Re f i ll Yo
 Coo ling System
  M odern four-s t roke motorcyc le eng ines are h igh-
 tech marvels. Liter-size motorcycles put out more
 than 165 horsepo we r at the rear wheel. W ith incredible
 ou tpu t like this, it ’s shoc king to realize how w retched they
 a re a t conve r t ing gaso l ine ’s chemica l ene rgy in to
 mechan ica l power. Even wi th genera t ions o f deve lop
 ment, they conv ert only ab out 20 pe rcent of the energy
 generated b y the burn ing fuel into horsepower. The other
 80 pe rcen t is s im p ly conve r ted in to hea t . B u t the re 's
 nothing simple about that heat. Left unchecked, the heat
 of com bust ion would melt p istons l ike cheap candle wax.
 Consequently, there’s a clear and present need for some
 type of cool ing system to control operat ing temperatures
 and prevent you r engine from going supernova.
 Three types o f coo l ing systems have been u t i l ized
 over the decades: a ir, a ir/o i l , and l iquid. L iquid-cooled
 systems are erroneously abbrev ia ted as water-coo led;
 virtually every such system util izes a m ixture o f a coolant,
 such as the now-common e thy lene g lyco l , and water .
 Ult imately, though, all of the excess heat an engine pro
 duces m ust be dissipated into the atmosphere.
 Alm ost a l l earlier m otorcycle engines were
 air-cooled, gett ing r id o f their heat jus t via
 airf low o ver their finned surfaces. In 1985, Suzuki
 introduced i ts g round-breaking air/o i l-cooled GSX-
 R750; the cyl inders and head were f inned l ike an
 air-cooled engine, but the bike also had a sizeable
 oil cooler as well. Som e BM Ws and Buells, among
 others, still use the system . B ut for all the sim plicity
 (compared to liquid-cooled counterparts, anyway),
 l igh t we ight and re l iab i l ity o f a i r - o r a i r /o il -coo led
 eng ines , t hey none the less tend to su f fe r f rom
 higher opera t ing temp eratures and the accom pa
 nying losses in performance and fuel economy.
 These days, the v ast m ajor ity o f m otorcyc les use
 closed l iquid-cool ing system . A pum p circulates coola
 th rough passages in the cy l inde r b lock and cy l ind
 head(s), absorbing and carrying away excess combu
 t ion heat, and then to a radiator, which exchanges t
 heat into the atm osp heric air moving pas t its cooling f
 and cores.
 To make the system more ef f ic ient, i t is pressuriz
 and therm ostat ically control led. By operat ing the syste
 a t h ighe r than a tm osph er ic p ressu re—typ ica l ly 7 -
 ps i—the boi l ing point o f the w ater-based coolant r ises
 some 250 degrees Fahrenheit or higher. As a result, t
 coolan t won ’t boi l and loose eff ic iency a t normal engi
 ope ra t ing tem pera tu res o f 180 to 230 deg re
 Fahrenheit . The pressure is control led by the pressu
 cap on the radiator or recovery tank.
 Because internal combust ion engines don’t opera
 efficiently or cleanly (in term s o f emissions) until they a
 up to fu l l ope ra t ing tem pera tu re , a the rm os ta t in t
 system restr icts f low of coolant unt i l coolan t temperatu
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 Tibs into the normal range. From that point on, the
 m os tat w i ll on ly restr ic t coo lant f low i f temperature
 ins to fa l l be low the thresho ld o f normal , typ ica l ly
 u nd 190 degrees Fahrenheit.
 OOLING SYSTEM MAINTENANCE
 Щ л  You can no t go wrong having your b ike ’s — 1 co o lin g sys te m flu s h e d an d re fi lle d w ith
 fresh coo lant every tw o years, as many ma nufac
 turers recom m end—it’s cheap insurance. W ith the
 cost o f rep lac ing fa i led cy l inder head gaskets in
 the $600 to $1,200 range, routine m aintenance of
 your b i ke ' s coo l ing sys tem makes sense , and
 cents—lots o f them.
 frosion
 iowever, you choose to take the cheap skate's way ou tti not pu t any effort into m aintaining you r moto rcycle’s
 sfcig system, your main concern almost certainly wil l
 co rros ion .
 . '/ny does co r ros ion fo rm in the co o l ing sys tem?
 n l e : The cool ing system is a chemical battery. The
 j l a t i o n o f w a te r a c ro ss th e su r fa ces o f d i s s im ila r
 a Js creates an electrical potential, wh ich is the de fini-
 n of a battery. Modern engines feature components
 oe from steel, aluminum, cast iron, copper, and other
 all washed b y the f low o f coolant. Over time, thec t /   of the coolant increases, creating corrosion and
 y is that can c log and restr ic t flow, cause the engine
 . erheat, and destroy expensive parts.
 A note on o ld coo lant : Recycle ! Most dealers and
 ec end ent shop s wil l recycle old antifreeze by cleaning
 c Alter ing i t , adding a new anticorrosion and water
 p lub r i can t package , and reus ing the coo lan t i n
 с т е г vehicle. Keeps prices lower, prevents waste, and
 53s the environme nt cleaner—all good things. Check
 —  j  our local city hall for the nearest coolan t recycler in
 r area.
 , Remem ber that coo lant is extremely tox ic
 to humans and animals. Unfortunately, i ts
 semisweet taste m akes i t som ewh at a t tract ive to
 r r t te r s , so make abs o lu te ly su re any sp i ll age i s
 ; -eaned up r igh t away. N ever al low anti freeze to
 ^й 11 into the street o r storm sewer.
 a s t o r an d H o se C a re
 coolant every couple of years is simple and inex-
 s   .e , but i t doesn ’ t com plete ly take care o f th ings,
 es the thermostat and the rad ia tor cap also need
 periodic attention. R eplacing these com ponen ts at every
 cooling system service is also good practice. Can these
 com pon ents last longer? Yes, bu t once again, look a t thecos t of replacing them as an insurance policy. W hat does
 gett ing stranded on the side of the highway w ith a failed
 coo l ing sys tem, p lus an overhea ted and poss ib l y
 destroyed engine cost?
 Check coo l ing sys tem hoses w i th the
 - engine coo l or even sl ightly warm, but not
 fully cold if possible. You want to che ck them at tem
 peratures above a m bient so they’re close r to their
 work ing temperature. Wear your g loves and fee l
 each hose. It should be firm, not squishy, and should
 not bu lge dramatically anywhere, particularly at each
 end where it fi ts over a coolant outlet. Any hardening
 or cracks w arrant replacem ent—now.
 Troubleshooting
 Let’s face i t , the primary sym ptom of any cool ing system
 problem is overheating. How do you kno w the engine is
 gett ing too hot? That big red warning l ight on the dash
 might be a hint, or the needle on the tempe rature gauge
 pegged in to the red . Or eng ine roughness o r loss o f
 p o w e r. O r—h ea ve n fo rb i d —s te a m co m in g o u t f r om
 betwee n your knees.
 A . The f i rs t ru le o f thum b when deal ing wi th
 ove rhea t ing i s dea l w i th i t now. I f you r
 e n g i n e b e g i n s to o ve rh e a t , p u ll sa fe ly o f f t h e
 roadway, s top, and s hut the engine o f f—imm edi
 a te l y . Don ’ t con t inue un less i t ’ s an abso lu te
 neces si ty for you r imm ediate safety. Con tinuing to
 operate the engine wi l l d r ive temperatures even
 higher and ul t im ately severely dam age the engine.
 Remember the engine is overheating because it is
 UPPER HoSe .CDOZMl̂ AtJ
 '" Ш К  К Ц Й А
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 p ro d u c in g mo re wa s t e h e a t t h a n t h e c o o l i n g
 system can d iss ipa te . So i t ’s ge t t ing h o t te r . . .
 and producing even more waste heat . . . which
 can’t be d issipated. I t ’s a dom ino effect , so engine
 temperatures w i ll con t inue to skyrocket un t il you
 stop and shu t i t off .
 Do not open the radiator cap! Remember,
 the cooling system is under signif icant pres
 sure. R eleasing tha t pressure by opening the cap w ill
 cause the overheated coo lant to bo i l ins tant ly ,
 potentially causing serious injury to you. Leave the
 cap and system alone and let it cool thoroughly.
 Need som eth ing to do in the m ean t im e? Ca l l f o r
 a s s i s t a n c e w i th y o u r c e l l p h o n e . O n c e t h e c o o l in g
 sys tem has coo led to am b ien t tempera tu re , i t ’s pos
 sible to insp ect for the caus e o f the ove rheat ing. I f i t ’s a
 sim ple f ix, m ake repairs, ref il l i t w ith coolant, and be on
 you r way.
 Dealing with Leaks 
 I f c o o la n t is d i s a p p e a r in g f ro m t h e
 re c o v e ry t a n k — o r u l tim a t e l y t h e ra d i
 a t o r— lo o k f o r p h y s i c a l e v i d e n c e o f t h e l e a k .
 W etness a t the bo t tom o f the rad ia to r, d r ipp ing
 from the lower hose, or running dow n the sides or
 bac k o f the e ngine ind icate a sign if icant leak . . .
 f rom someth ing!
 The mo st com mon leaks are:
 • Pum p sea l : Coolant leak ing down the outs ide o f
 the engine
 • Rad ia tor : Bottom of radiator wet, bu t upper part of
 lower hose dry
 • Rad ia to r hose : Hose wet /dam p w i th coo lant near
 leak, puddle nearby?• C y l i n d e r h e a d g a s k e t : Loss o f coo lant in to the
 recovery tank due to overpressure of system w ith com bus
 tion pressure; loss of coolant, overheating, coolant in oil,
 white sm oke from e xhau st—all potentia l symptom s of a
 blown cylinder head gasket
 /. One final com pone nt in the cooling system is
 c the co ola nt itself. Be lieve it or not, if pure
 cool ing ef f ic iency is the only cri terion, w ater is the
 best c hoice. I ts abi l ity to ab sorb and transfer heatquickly and efficiently, along with its abundance and
 low cost, m akes i t the pe rfect coolant—w ith a few
 excep t ions. W ater f reezes a t tem peratures o f 3
 degrees Fahrenheit or lower, it tends to prom ote co
 rosion, and it doesn’t lubricate the w ater pum p and i
 seals as well as m ore specialized coolants.
 To address such issues, most modern coolants ar
 m ix of ethylene glycol, wh ich is the antifreeze com pon
 in the coolant, and water. A 50/50 m ix w ill protect coo
 sys tems f rom f reez ing down to abou t 34 deg re
 Fahrenheit below 0. Is more better? Not really. Ethyl
 glycol wo rks very well as antifreeze, bu t it ’s no t quite
 e f f ic ien t as water in t ransferr ing heat . So there ’s
 advantage or be nef it f rom operat ing the cool ing sys
 w ith a mixture m ore than about 60 percen t antifreeze
 40 percent water for the coldest cl imates.
 T o p re v e n t c o r ro s i o n i n t h e c o o l i n g s y s t e m,
 a d d i t i v e p a c k a g e i s b l e n d e d i n t o t h e c o o la
 inc lud ing rus t inh ib i to rs and a wa te r pum p lu b r ic
 Historical ly, the rust inhib itors have been phosphat
 borates, and s i l icates.
 There’s a lso a w hole other class o f coolants, a lm
 ent i re ly used on ly fo r rac ing , and then sp eci f ica l ly
 roadracing. Why? Because ethylene glycol is as slipp
 as the legendary sinus drainage on a door-open ing
 ture. A c oolan t leak during p ractice or a race cou ld hdisastrous conseque nces. The sam e is true for lubrica
 oil, of course, bu t no one has been able to f ind a sub
 tute for tha t—yet.
 However, coo lant subst i tu tes are m ost ly propy le
 glycols, o r similar solutions, an d the ir use is required
 v i r tua l ly a l l road race san ct ion ing b od ies. P ropy le
 glycol coolants are cla imed to be biodegradable, n
 toxic and corrosion-resistant, and have antifreeze ca
 b i l it ies a lm os t equa l t o th a t o f t he i r e thy lene g ly
 counterparts. Such solutions include Maxima Cool-AiCyc le L og ic E ng ine Ice , M art in i SuperK oo l , S i lko le
 CCA, and Evans NPG Coolant.
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 C O O L I N G S Y S T E M T R O U B L E S H O O T I N G
 PROBABLE CAUSES ACTION TO REPAIR RELEVANT PROJECTS
 OLANT PUDDLES
 DERNEATH BIKE
 Leak in coolant system Determine wh at part of the
 coolant system is directly above
 the w et spot on the pavement.
 Inspect tha t imm ediate area
 fo r leaks
 If leak is from hose connection,
 tighten hose clamp
 Check fo r leakage/wetness
 directly below water pump
 If water pump is leaking, replace
 water pump
 Monitor rate of leak, as above
 OOLANT
 MPERATURE
 ARNING LIGHT
 JMINATED
 Pull safely of f road and stop engine
 as soon as poss ible.
 д WARNING: Continuing to
 ride w ith an overheated
 engine can lead to serious
 engine damage
 Let engine cool 30 minutes or
 more; restart. If temperature light
 goes out, ride to dealership.
 If not, have bike transported
 NGINE
 VERHEATING,
 MITTING STEAM
 MPERATURE
 AUGE READS
 OVE NORMAL
 ND CLIMBING
 Coolant leak, low coolant, blocked
 or failing radiator 
 Coolant leak, low coolant
 (NOTE: Once the gauge hits the
 maximum reading o r red zone, youare heading for an overheat with
 steam coming from the engine. If
 that happens, see Engine
 Let engine cool 30 minutes or
 more. Check coolant level in over
 flow tank, add coolant/distilled
 water if necessary. Look for signs
 of leakage (puddles of bilious green
 fluid or we t hoses or connections).
 If you identify source of leak as
 hose or connection, replace hose
 or tighten connection. Test-ride
 bike to see if steam returns. If not,
 carefully monitor coolant level over
 next few weeks. If steam returns,
 let engine cool, refill with antifreeze
 or distilled water, and take to
 mechanic/dealership for repair 
 When your temperature gauge
 reads above no rmal, pull off the
 road to a safe location, sh ift into
 neutral, and run engine at a fas t
 idle to increase coolan t circulation
 Project 23: Check
 your coolant
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 C O O L I N G S Y S T E M T R O U B L E S H O O T I N G
 PROBABLE CAUSES ACTION TOREPAIR
 Radiator fan n ot functioning
 Water pump failing
 Leaking coolant from hose connection
 Che ck/listen for fan operation
 Replace water pump
 When engine is safely cooled
 down , identify leak area and
 tighten hose clamp(s)
 Coolant hose ruptured Remove, shorten, reinstall hose;
 replace hose
 Punctured radiator  If radiator is punc tured, add
 stop-leak produ ct as short-term
 solution. Take bike to dealership
 to ge t radiator repaired or
 replaced
 Pressure-test the system. NOTE:
 Do not loosen/remove radiator
 cap un til engine is fully cool
 Refill cooling system w ith 50-50
 mix o f antifreeze and distilled
 water, or distilled water 
 Replace radiator 

Page 88
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 88/189
 TI M E : 1 5 m i n u te s
 Project 23T O O L S :
 T A L E NT :
 A n t i f r e e z e t e s t e r
 1
 Check YourCOS T :
 P A R T S :
 $
 N o n e
 CoolantTI P : W h e n a d d i n g w a t e r t o t h e
 c o o l i n g s y s t e m , o n l y u s ed i s t i l le d w a t e r
 B E NE F IT : K e e p y o u r b i k e ’s e n g i n e
 a l i v e a n d w e l l
 Your engine ’s a luminum in terna ls are prone to ox i
 dizing. Coolant and other products, such as Water
 e tter , fo rm a p ro tec t i ve coa t ing ove r the ba re a lunum, inh ib i t i ng ox ida t ion and the reby p ro tec t ing
 a ins t reduced e f f i c ien cy f rom c logge d passages .
 o lant a lso lubr icates the water pump and prevents
 ming. O f course i ts m ost obvious function is to carry
 t from your engine to the radiator, where airf low dis
 rses i t and al lows cool l iquid to return to the engine
 d keep i t w i th in opera t ing tempera tu res . I t i s a l so
 nded to resist freezing and resultant expansion and
 gine damage.
 Every fall, before outside temp eratures beg in to drop,u should tes t your antifreeze to mak e sure it wil l handle
 co ld . A lthough the o ver f low tan k i s the eas ies t to
 cess for your annual coolant test, why not spend the
 ra time to expose th e cool ing system fil ler cap so you
  tes t wha t’s actual ly inside the engine? So, w ith your
 gine cold (never open a ho t cool ing s ystem, w hich w i ll
 ay scalding coolant at you), remove the fi l ler cap. For
 a c tu a l t e s t i n g , yo u h a ve a co u p l e o f ch o i ce s .
 Pres tone m akes c leve r th row aw ay tes t s t r i ps tha t you
 dip in to the co o lant , read the co lor , then tos s in to the
 trash. You can a lso use a test ing too l that measuresth e sp e c i fi c g ra v i t y o f t h e so l u t io n a n d d i sp l a ys th e
 results with f loating bal ls or a needle. W hi le yo u’re at i t,
 che ck the co lo r. I f it 's g reen l ike M oun ta in Dew, i t ’ s
 probab ly OK. Other co lors m ay s ignal eng ine prob lem s
 su ch as rust residue (red-brown) o r oi l residue (black).
 If your bike has been regularly used and maintained,
 the coo lant is probably goo d—clear and of proper con
 centra t ion. I f the c onc entra t ion is o f f , or i t ’s been two
 years since you cha nged it, procee d to Project 24 (Flush
 and Refil l Your Co oling System).
 ck your antifreeze every fall, particularly i f your bike is stored in an
 ated garage Thesetest strips don'ttakeupany roomin yourtoolbox
 Coolant usually pours out of the drain plug with a good deal of force, so
 be prepared. Make sure you have a container that will hold all your bike’s
 old coolant, or you’ll find out how hard it is to clean up antifreeze.
 Immediately transfer the poisonous liquid to a sealed container
    C   H   E   C   K
    Y   O
    U   R
    C   O   O   L   A   N   T
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 Project 24
 Flush and Refill Your Cooling System
 Changing the coo lant every tw o years is also a good
 idea. Begin with you r bike in gear on its side stand.
 Locate the dra in p lug ( i t ’s usua l ly on the water pump
 cover) . P lace a conta iner la rge enough to ho ld a l l the
 coolant un der the plug. I f you w ant to keep the ant if reeze
 of f you r skin, wea r latex gloves. Open the fi l ler cap a t the
 top o f the system . U sing a wrench, unscrew the p lug.Before the plug is com pletely out, the c oolan t w ill start to
 leak past the threads, so be prepared. Pull the plug free
 and let the system drain. As soon as the system is com
 p le te ly emp ty , re ins ta l l t he p lug and a f resh coppe r
 wash er and torque to specs. N ext, empty the expansion
 tank into the catch pan and get a l l the used ant i f reeze
 into a sealed c ontainer for trans po rt to a recycling center
 or au to par ts s tore . Don ’ t leave i t in the pan on the
 garage floor because it ’s fatal to humans and animals if 
 TI M E :
 T O O L S :
 1 5 m i n u t e s t o 1 h o u r
 S o c k e t s , r a t c h e t ,
 w r e n c h e s , s c r e w d r i v e r s ,
 f u n n e l , r a g s , a n t i f r e e z e
 t e s t e r , d r a i n p a n
 T A L E N T : 1
 COS T : $
 P A R TS : C o o l a n t , n e w c o p p e r
 d r a i n - p l u g w a s h e r , W a t e
 W e t t e r (o p t i o n a l )
 TI P : W h e n a d d i n g w a t e r t o t h e
 c o o l i n g s y s t e m , o n l y u s e
 d i s t i l l ed w a t e r
 B E N E F I T: W i t h W a t e r W e t t e r , y o u r
 e n g i n e s h o u ld r u n c o o l e
 it’sI f you use a 50/50 m ix of coolan t and d isti l led water,
 m ix the so lu t ion p r io r to pour ing i t in to the f il le r . That
 way yo u ’ re ce r ta in abo u t the m ix tu re , no m a t te r how
 much l iqu id the system requ ires. A lso , you ’ l l have a
 conta iner o f the proper mix ture i f you need to top o
 the e xpan s ion tank in the fu tu re . I f you w an t yo
 cool ing sys tem to be m ore ef f ic ient, borrow a tr ick f ro
 the road race guys and buy a bo tt le o f Red Line Wat
 W etter (or sim ilar produc t). You should n ot ice a sl ig
 drop in operat ing temp erature.
 Once you 've fi l led the coo l ing system to th e brim, yneed to run the eng ine w i th the f i l le r cap o f f . As th
 engine warm s up, you ’ ll see bubbles w orking their w
 out of the system. In fact , as the engine circulates th
 coolant, you may see the level drop quite a ways. Kee
 topp ing o f f t he sys tem as the leve l d rops . W hen th
 engine starts to warm up, the coolant wi l l start to expa
 ou t of the fi ller. Stop the engine and replace the radiat
 cap. F i l l the expansion tank unt i l the leve l is midwa
 between the tw o l ines. Now, take you r bike for a sho
 ride to get i t com pletely up to temperature, then park thbike and allow it to cool off completely. Once the engi
 is cool again, top of f the cool ing system and bu tton
 your bodywork. You shou ld now be good to go fo r
 least a nother year.
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 usable power, the fewer gears that are required to r ide
 the b ike . M os t modern m o to rcyc les have f ive - o r s ix -
 speed gearboxes.
 A few o f the la rge-d isp lacem ent cru isers have on ly
 fou r -spee d t ransm iss ions , in pa r t because la rge -d is
 p l a c e me n t e n g in e s t e n d t o h a v e a b ro a d s p re a d o f
 power . The fou r -speed t ransm iss ions on these b ikes
 a lso make r id ing a b i t more re laxed , as you have to
 sh i f t less. In short , the t ransm iss ion g ives yo ur b ike 's
 engine the f lexib i l i ty to be used over your b ike’s ent ire
 range o f road speeds . A se l f -d r i ven lawn mower , by
 com par ison, usua l ly works bes t a t a speci f ic rpm, n or
 m a l ly n e a r i ts t o rq u e p e a k , a n d s o i t c a n c o u p le
 d i rect ly to the d r ive whee ls .
 M o t o rc y c l e tr a n s m is s io n s a re a lmo s t u n i v e rs a ll y
 m a n u a l ly o p e ra t e d , v i a t h e r id e r ' s
 lef t foot. There have been a couple
 of at tem pts to b ui ld (and sel l) b ikes
 w i th a u t o m a t ic t r a n s m is s i o n s , b u t
 t h e y w e re n ’t t r u e s e l f- s h i f te r s li keautomobi le automat ics, and are no
 long e r ava i lab le . So , w i th man ua l
 t ransm iss ions com ple te ly dom inant,
 tha t ’s wh at we ’ ll focu s on here.
 A l l modern m otorcyc le t ransm is
 sions are constan t-me sh. That is, each
 pair of gears, o r gear set, for each ratio
 or speed (as in a f ive-sp eed or s ix-
 speed gearbox), is a lways engaged.
 Half of each gear set is on the main-s h a f t, wh i c h re c e iv e s p o w e r fr o m
 the eng ine v ia the c lu tch ; the o ther  
 half is on the countershaft , or layshaft . The cou
 tershaft t ransmits engine pow er ultimately to t
 rear wheel.
 Shifting
 The transm ission varies the ratio of engine speed
 road speed through gear se ts . Each gear s
 provides a sp ecif ic ratio of engine to road spee
 starting with the (numerically) highest ratio for fi
 gear, and ending up with the (numerically) lowe
 ratio for high gear or overdrive. When yo u sh ift i
 any gear—first, second, third, or so on—the lev
 moves a sh i f t mechan ism that s imply locks t
 chosen ge ars to their respec tive shafts, provid
 tha t ratio of drive. Unlike autom obile transmissio
 though, which can access neutral from any gear
 speed, m otorcycle transm issions are sequent
 That is, whether upshif t ing or downshif t ing, y
 m ust sele ct each rat io in order, w ith neut
 available only betw een first and seco nd gears.
 Of course, there’s a lso a clutch between the engi
 and t ransmiss ion tha t the r ider opera tes wi th h is l
 hand. When the clutch lever is pul led back to the ha
 dlebar, the transm ission is d isengag ed from the engin
 which in terrupts the f low o f pow er br ie f ly so sh i fts c
 be m ade sm oothly. W hat ’s m ore, the c lutch also al low
 the bike to rem ain stat iona ry while the engine cont inu
 to run.
 CHAIN FINAL-DRIVE
 Once the eng ine ’s mechan ica l energy makes i ts w
 to the countershaf t , v ia wh ichever ra t io or gear se t
 th e n h a s t o ju m p t h e g a p b a c k to t h e r e a r w h e
 T h re e d i f f e re n t f i n a l - d r i v e s y s t e ms c a n a c c o mp l i
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 re m a rk ab le fe a t: ch a in , be lt , o r sh a ft . Each one
 i ts p luses and m inuses, as we l l as i t s own cadre
 evo tees and de t rac to rs .
 C ha in fi na l - d r i ve i s pe r haps m o t o r cyc l ing ’s m os t
 m on system o f the three current ly used for transfer-
 m echanical energy to th e rear wheel . I t is a lso the
 s t of the tr io for i ts use, com ing as it did from the f irst
 cessful safety b icycle, the 1885 Rover.
 ;i j f    Pow er is t ransm itted f rom the engine v ia a
 > ro l ler chain and a pair o f toothe d wheels,
 r sp rocke ts , one each on the counte rsha f t and
 n the rear whee l . As the cha in is d rawn around
 he countershaf t sprocket by that sprocket ’s rota
 on , t he ge a r t ee t h m esh w i t h each l in k ; tha t
 ct ion pul ls the chain, w hich rotates the s procke t
 n the rear wheel in the same fashion. That is, the
 h a in m e s h e s w i th t h e r e a r w h e e l s p r o c k e t ’s
 ee t h , t u r n ing i t — an d t he en t i re r ea r w h ee l —
 round. E t voi la,  m ot ion!
 hese days, there are tw o types o f ro l ler cha ins for
 rc yc le s : О -r in g and non O -r in g. О -r in g chain can be
 of a misnomer . Rather than О - rings, man ufacturers
 us ing X - o r Z -sha pe r ings th a t he lp keep spec ia l ,
 l led -a t - the - fac to ry lubr ican t ins ide the cha in , and
 r , d ir t , and othe r nasties out . Note tha t m ost h igh-
 ty cha ins used on m otorcyc les a re О - ring (or X- o r
 g) chains.
 ns by the N umbe rs
 n if you knew all of tha t, you m ight st il l be w ondering
 ere 's any s igni f icance to the numer ica l t i t le g iven to
 h chain—420, 525, 630, and so on. Or ig inal ly, the
 mbers referred to a s pe cific d ime nsion o f the chain in
 ths o f an inch. The f irst num ber is the ch ain’s pitch,
 s ce nter- to-center distance betwee n the pins at each
 So a 5-ser ies chain has tha t p i tch a t 5/8 inch, or,essed today as 15.875 mm. The second and th i rd
 be r s i nd i ca te t he cha in ’s w id t h be t w een t he i nne r
 aces of the inner side plates. As with the f irst digit ,
 er numbers ind icate greater strength.
 in Ga ng: V i r tue s + V ices
 re a re severa l good reasons why you ’d want your
 o rc yc le to be a m em ber o f th is pa rt ic u la r chain ga ng .
 egin w ith , chain fina l-d rive syste m s are ligh te r than
 oth e r tw o counte rp a rts—s ig n if ic an tly so com pare dha ft f inal-dr ives. The y’re more eff icient, too, than big,
 vy, power-sapping shaf t f ina l-dr ives, and nar rower
 be l t f ina l-dr ives. W hat ’s more, chain dr ives a l low
 ow ners to a l ter the ir overa l l gear ing w i th re lat ive ease.
 Tha t’s no small con siderat ion, either, given tha t so many
 man ufacturers overgear their motorcyc les (so the y run at
 lowe r rpm) in o rde r to pass e ver - tigh ten ing no ise and
 em issions laws. In fact , cha in f ina l-dr ives are the m ost
 easily tuna ble o f this tr io in tha t respect.
 / гЯл  O f course, noth ing com es for f ree—chain
 i /2 l   \   d r i ve has i t s d i sadvan t ages , t oo . I t
 requ ires the m ost m a in tenance o f the th ree by a
 long shot, what with per iodic cleaning, lubr icat ion
 and adjustment , as wel l as replacement . Indeed,
 w hen a chain and /or sprock ets are wo rn out , you
 n e e d t o r e p la c e a ll t h r e e — c h a i n , c o u n t e r s h a f t
 sprock et , and rear wheel sproc ket . I f you do not ,
 the remaining part(s) wil l wear out the new one(s)
 astonishingly quickly.
 Even today, people who should know better descr ibe
 chain w ear as “stretch,” as i f the cha in were as elast ic as
 the waistband in their shor ts. Elongate would be a far
 be tter term. W hat happens is the pins w ear; this creates
 the c learance inside the bushing that makes the chain
 phy sically longer. Inappropr iately sized chain, excessive
 abuse w ith the thrott le, lack o f lubr icat ion an d/or adjust
 m ent , and no t rep lac ing the cha in when i t ’s obv ious ly
 worn can a l l contr ibute to th is apparent and seemingly
 excessive “stretch.”
 REAR CUSH-DRIVES
 Sh af t -dr ive veh ic les—cars and m otorcycles a l ike—usu
 al ly have a spr ing- o r rubber- type dam per bui l t in to the
 dr ivel ine, oftent imes into the shaft i tself . Such dampers
 take the brunt o f the shoc k loads the dr ive l ine is subject
 to, rather than le t them ham mer away at the potent ia l ly
 fragile clutch, transm ission, and f inal-dr ive gearcase.
 Such de vices’ s ize and w eight make them unsui table
 for incorporat ing in to a motorcycle ’s engine. So, whatcan be done fo r chain- and be l t-dr ive b ikes?
 ; [}'■'  Plenty, actually. For suc h moto rcycles, the
 5 dam per—or rear cush -dr ive , as i t i s a lso
 kno w n—has long been integrated into the rear hub,
 d i r e c t ly b e h in d t h e s p r o c k e t . M o s t o ft e n , th e
 hub has cavi t ies cast in to the dr ive s ide. Rubber
 block s f i t into those ca vities, b ut no t too t ight ly. The
 spro cket bo lts to a carr ier tha t has long, thin vanes
 t ha t f i t i n to t he hub , ag a ins t each o f t he r ubbe rblocks . Conseque ntly, the rear spro cket and carr ier
 can move sl ight ly, in the same direct ion the wheel
 rotates. One o ther solut ion is for the sprocket carr ier  
  
    D   R   I   V   E   T   R   A   I   N
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 to have f ing ers tha t s l ip in to rubb er bus h ings in
 the hub. Blocks or bushings, e i ther one provides
 som e dam p ing f o r the t o - be - expe c t ed d r i ve line
 sho ck loads.
 - j } f    O ve r t im e, the dr ivet ra in ’s re lent less ra in
 о o f s h o c k lo a d s s i m p l y w e a r s o u t th e s e
 r ubbe r dam pe r s so t ha t t hey m us t be r ep laced .
 You’l l be able to tel l when you detect a far- larger-
 than-usual windu p in the dr ive l ine when you open
 t he t h r o t t l e ; t he d r i ve l i ne w i l l f ee l no t i ceab l y
 sloppy. I f you can rotate the rear sprocket more
 than about 5 to 10 degrees, the rubber dampers
 have l ike ly turned to dust . A t least they ’re easy to
 rep lace , usua l ly . . .
 BELT FINAL-DRIVE
 B e l t f in a l -d r i v e s w e r e a ls o p o p u l a r in
 А р г л m o to r c y c lin g ’s in fa n cy . T he y w e re
 lea t he r be l t s , t hough , and w hen i t r a i ned t hey
 sl ipped hor r ib ly, which d id l i t tle to end ear them to
 m otorcycl is ts. In the 198 0s, however , techn ology
 m a d e b e l t f in a l -d r i v e a v ia b l e s o l u t i o n o n c e
 a g a in , w it h t h e a d v e n t o f to o t h e d r u b b e r - a n d -
 Kev la r be lt s , so tha t the y funct ioned s im i la rly to
 chains and sprockets.
  SWltJSARH 7§)jis _< -\27
 ! * 0 a / \ L
 J o i n t
 t r ium virate of ways to t rans fer the e ngine’s mechan
 energy. They a re ins tan t ly id en t if iab le , w i th a ho l
 ou tput sha ft (basically a piece of tubing) extending b
 f rom t he eng ine t o t he r ea r w h ee l , te r m ina t ing i
 aga in—a very automo tive p iece of hardware: a differ
 t ia l , o r gearcase . The p ieces ins ide the gearcase
 vir tually identical to their four-whee l co unterparts; a t
 end o f the s haft i tself is a pinion gear, which meshes w
 a r ing gea r t ha t co m p le tes t he pow er tr ans f e r t o
 whe el. Yes, it ’s b ulky an d heavy, bu t it ’s also pre tty rr
 bu l le tp roo f , som eth ing c ruc ia l to the tour ing r iders
 who m shaft f inal-dr ives are almos t invar iably markete
 You W ant a B elt?: Virtues + Vices 
 In total ing up their pluses an d m inuses, be lt f inal-dr ives
 seem to spl i t the d i f ference neat ly between chain and
 shaft dr ives. In part icular, belts require pract ical ly zero
 maintenance, much l ike shaft-dr ive systems; adjustme nts
 are virtually unheard of, no lube is necessary (which also
 helps m ake belts far less m essy than chains as well) , and
 bel ts don’ t rust . B el ts are a lso com parable in weight to
 cha ins, and in efficiency. The y’re quieter, too , and w hen a
 belt f inal ly does need to be replaced, i t ’s not necessary
 to replace both cogwheels.
 /Щ у   W hen you do have to rep lace a be l t, i t ’s
 1 an e p ic jo b , re qu ir in g rem ov a l o f th e
 sw inga r m ( you can ’ t sp l it a be l t li ke you can a
 cha in ) . Wh at ’s m ore , i t ’s v i r tua l ly imp os s ib le to
 change ove ra ll gear ing w i th a be l t , an d—a dm i t
 t ed l y a m ino r po in t by c om pa r ison — be l t d r ives
 are invar iably wide r than chain dr ives.
 SHAFT FINAL-DRIVE
 A utom ot ive-sty le sha f t f ina l-dr ive s are the th i rd in our  
 i j f j ’  Jus t look ing a t a sha f t f ina l -d r ive shou l
 о p r o v i d e y o u w i th s o m e c lu e s a s t o it
 advan t ages . T he mass i ve s i ze h in t s a t a l ong
 te rm , h igh-m i leag e re l iab i li ty tha t makes cha in
 and be l ts seem a lm ost fr ivo lous by com par ison
 P lus , w he r e cha ins and be l t s pu t the i r w o r k in
 parts on display, a shaft dr ive hides almost ever
 working par t . That character ist ic su ggests a r ide
 m igh t no t have m uch i n t he w ay o f r egu la r l
 schedu led m a in t enance t o pe r fo r m — and t ha t '
 p r ec i se l y t he case . I nde ed , sha f t f ina l -d r i ve
 require the least am ount o f upkeep, com pared t
 be lts and chains.
 And, of course, jus t as with i ts com patr iots, trade-o
 are inevitable. There’s a (literally) heavy price to be p
 fo r such s tou tness, as sh a f t d rives po ssess fa r m
 avoirdupois than the othe r two f inal-dr ive styles. N or
 a r ider cha nge gear ing with a sh aft drive in any way t
 m igh t be cha r ac te r ized as easy o r conven ien t . A
 last ly, shaf t dr ives can have an unwanted ef fect o
 m otorcycle’s handling. I t ’s cal led cha ssis- jack ing, an
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 D R IV ET R AI N T R O U B L E S H O O T I N G
 PROBLEM PROBABLE CAUSES ACTION TO REPAIR RELEVANT PROJECTS
 UTCH SLIPPAGE/
 UDDER
 Dry clutch: overheating
 Wet clutch: fiber/friction platescould be dried ou t due to lack
 of use, prolonged storage
 Allow to cool off; normal
 service should then resume.
 If not, take the bike to the
 dealership for diagnosis
 Remove clutch plates: soakfiber/friction plates in clean
 motor oil; reassemble
 /INCOMPLETE
 UTCH
 ENGAGEMENT
 Wet or dry clutch: worn-out
 clutch plates
 Air trapped in hydraulic clutch
 slave/master cylinder 
 Inspect clutch plates (and
 check wear on clutch basket)
 and replace as necessary
 Check fluid level in clutch
 master cylinder reservoir 
 Bleed clutch/replace clutch
 slave and master cylinder 
 SY, GRINDING,
 STIFF
 Poorly adjusted clutch
 (cable-actuated system)
 Adjust clutch properly
 ARSHIFTSIncomplete clutch disengagement Take to dealership for diagnosis
 AL-DRIVE CHAIN
 SY
 Poorly lubricated and/or
 misadjusted chain
 Adjust and lubricate drive chain Project 6: Adjust
 you r chain
 Chain and sprockets worn out Replace chain and sprockets Project 25: Chain
 and sprocket
 replacement
 AL-DRIVE CHAIN
 PS OVER
 ROCKET TEETH
 1
 Excess slack in final-drive chain
 and/or excessive wear to coun
 tershaft and rear wheel sprockets
 Adjust final-drive chain,
 and/or replace final-drive chain
 and sprockets
 Project 25: Chain
 and sprocket
 replacement
 curs when the r ider opens the throt tle , w hich makes
 r ing gear in the f ina l d r ive t ry to “c l im b” the p in ion
 r, and causes th e rear of the bike to rise.
 Sti ll some r iders w ill gleeful ly put up w ith such sh ort-
 m ings jus t to have the convenience and utter reliabi li ty
 sha ft drive.
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 Project 25
 Chain and Sprocket 
 Replacement
 2 h o u r s
 S o c k e t s , b i g h a l f - i n c h s o c k e
 f i t c o u n t e r s h a f t n u t , b i g s o c k
 f o r a x l e n u t , r a tc h e t , a i r - p o w
 e r e d i m p a c t d r i v e r o r b r e a k e
 b a r, t o r q u e w r e n c h ( Ib - f t ) ,
 w r e n c h e s , l o c k i n g p l i e r s , f l a th e a d s c r e w d r i v e rs , p u n c h ,
 c h a i n c l e a n e r o r W D - 4 0 , c o n
 t a c t c l e a n e r , b l u e L o c t i t e , ra g
 r o t a r y t o o l a n d c u t t i n g w h e e l
 c h a i n b r e a k e r (o r h a c k s a w ) ,
 c h a i n r i ve t t o o l , s e c t i o n o f p i po r 2 x4 l u m b e r , a s s i s t a n t to
 w o r k t h e b r a k e p e d al
 $ - S S
 C o u n t e r s h a f t a n d r ea r
 s p r o c k e t s, О - r i n g c h a i n w i tr i v e t m a s t e r l i n k , c o u n t e r s h
 n u t l o c k w a s h e r
 L o o s e n t h e c o u n t e r s h a f ts p r o c k e t b e f o r e r e m o v i n g
 o l d c h a i n
 B E N E FI T: T h e a b i l i t y t o t u n e y o u r p o w
 d e l i ve r y b a s e d o n y o u r p r e f
 e r e n c e s o r a p a r t i c u l a r t r a c
 The eas ies t way to de te rm ine tha t you need a new
 chain is from wea r on the sprockets. If your sprock et’s
 teeth are worn to sharp points, hooked, or unevenly
 shaped, it ’s time to replace the chain and sprockets.
 Another symptom is a c l ick ing sound as you a ccel
 erate from a stop. This is the sound of the dr ive system
 tak ing up the s lack . Somet imes th is p rob lem can be
 fixed b y adjusting the chain tension (see P roject 6). If the
 chain can be adjusted back to factory slack, the sound
 disappears, and any too th w ear is m inimal, you can ge t
 more m iles ou t o f the cha in . Otherw ise swap o u t the
 cha in and sp r o ck e t s— toge t he r , because they w ea r
 together.
 The fi r s t s tep in th is p rocess is no t remov ing the
 cha in . You need to f ree up the counte rsha f t sp rocke t
 while you st i ll have a way to lock it down.
 Once the cou nte rsha f t sp rocke t is loose , you can
 remove the chain. C iip-style m aster links are easy—too
 easy —to remove. Slip the clip free w ith a flathead screw
 dr iver . Next , walk the removable p late of f the p ins by
 pry ing the ends a l te rna te ly w i th your screwdr iver .
 Eventually, the plate will po p free. With endless chains or 
 riveted m aster links, if you d on ’t have a chain breake
 hacksa w w ill do th e tr ick. If you have a chain breaker, y
 may or may no t (depending on the strength o f the brea
 and the size o f the chain) need to gr ind o ff the head o f
 r oller pin.
 Before you install the ne w chain, you ’ll need to repla
 the s prockets. To remove the rear wheel, f irst loosen
 chain adjusters three full turns and snug up the lockn
 to ho ld them in place. Rem ove the axle nu t and axle.
 the wheel dow n s procket up. Using a socket, remove
 nuts from the s tuds securing the spro cke t in a crisscro
 pattern. Slide the old s proc ket free. If the stu d threads
 greasy, clean them with contact cleaner. (Now is also
 good t ime to clean your wheel.) Swa p in the new s pro c
 and torque the nuts to spec.
 S ince you ’ ve a l r eady l oosened t he coun t e r sh
 sprocket, you should be able to spin the nut free. Wh
 you have the sp rocke t off the countershaft, take a qu
 look at the seal with the engine case. You shouldn’t s
 any leakage. Clean all the e ncrusted chain go op from t
 sur rounding area. Clean the c ountersha f t wi th conta
 cleaner, paying particular attention to the threa ds fo r
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 Countershaft sprockets are usually secured one
 of three ways: a pair of bolts securing a plate to
 the sprocket, a big clip that slips into a groove
 in the countershaft itself, or a really big nut. For
 the pair of bolts, simply put the engine in gear,
 press on the brake pedal, and unbolt them.
 Follow the firs t two steps for the clip, but slip it
 off with a flathead screwdriver instead. The
 really big nut provides the biggest challenge.
 Using a punch or big flathead screwdriver, bend
 the tabs on the lockwasher that have been
 folded against the flats of the nut.
 Since the nut was torqued to at least 65 Ib-ft
 and may have thread lock on it, you'll need to
 secure the rear wheel before you attempt to
 break the nut free. Slip a piece of pipe or 2x4
 through the rear wheel just above the
 swingarm. Now, when you muscle the nut
 free, the wood w ill keep the wheel, chain,
 and sprocket from moving. Be prepared to
 sweat a little. Of course, you could resort
 to the lazy man’s method of pulling the
 trigger on a (pneumatic) impact driver—no
 sweating involved.
 Once the co ntact c leaner is d ry , s l ide the sprocket
 the shaft . Don’t worry about the nut(s) yet. You’ l l
 ue i t dow n onc e the cha in i s ins ta lled . C l ip - t ypeockets can have the c l ip pushed in to p lace wi th a
 screwdriver.
 Wrap the new cha in around both sprockets . I f the
 n has no t been cu t t o leng th , t u rn the cha in
 u s te r s i n e q u a l a m o u n t s u n t il th e m id d le o f th e
 ustme nt range is ind ica ted on the swingarm . Snug
 he ax le nu t to keep the ax le f rom moving. Pu ll the
 n taut and fold the chain ove r where it m eets the other
 . Your goa l is to mark the r ive t tha t needs to be
 oved so you can sl ip the master l ink into posit ion.ove the rivet as describ ed earlier.
 f your cha in came wi th a c l ip - type l ink , rep lace i t
 w ith a r ivet m aster l ink, which w ill no t come free.
 I f you r chain include s a tube o f grease, app ly a hefty
 am ount to the p ins, О - r ings, and p la tes. Instal l the 0-r ings inc luded w i th the m aster link on the p ins. Push
 the p ins o f the master l ink th rough the cha in f rom the
 back. When you ’ re happy wi th i ts pos i t ion , check and
 insta ll the О - r ings on the f ron t o f the cha in and p ress
 the ou ter p late on w ith you r fingers. Use you r chain tool
 to f in ish instal ling the l ink. Then use i t to f lare the ends
 of the rol ler p ins so you r new l ink stays put.
 To secure the countershaft sprocket nut, add a few
 drops o f b lue L oct i te to the th reads and torque to spec.
 Be sure to doub le-check the cha in s lack a f te r 100m iles o r so. As the chain breaks in, i t w i ll lengthen. And
 breaking in the c hain is the m ost fun part .
    C   H   A   I   N
    A   N   D
    S   P
    R   O   C   K   E   T
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 To make it easier to press out the roller pin, grin
 off the top of the rivet with a rotary tool and cutt
 wheel. If you are removing a riveted master link
 that you can reuse the chain in the future (comm
 when gearing change at a track requires a longe
 chain), you'll want to grind off both pins. Usually
 the midpoint between the two sprockets will be
 most unobstructed place to break the chain.
 Motion Pro’s Chain Cutter & Riveting Tool is abou
 the best one around. Install the correct-size
 breaking tip in the tool, making sure that the tip
 withdrawn at least 2 mm inside the alignment b
 Center the pin in the tool and tighten down the
 alignment bolt with a 14-mm wrench to hold the
 tool in position. Using the 14-mm wrench, crank
 extraction bolt so that it pushes the breaker tip a
 the roller pin out of the bottom of the tool. When
 pin falls free, back out the extraction bolt until th
 tip is back inside the alignment bolt. Loosen the
 alignment bolt until the chain falls free. Repeat if
 necessary for a master link.
 If you’re using the same-size sprockets, lay the o
 chain down beside the new one to mark the leng
 Now, pop the pin out of the new chain to cut i t to
 the correct number of links. For different sprock
 sizes, you’ll measure the chain to length once th
 sprockets are mounted. If you’re changing to dif
 ferent sprocket sizes from your previous setup,
 measure the proper chain length by wrapping it
 around both sprockets. Mark the pin where
 you have to bend the chain as it meets the other
 end—that’s the pin you will remove to set the
 chain length.
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 COCM
 Project 26
 Replace the Drive Delt
 TI M E : A f u l l d a y
 C o m m o n h a n d t o o l s , p
 t o o l s re q u i r e d t o re m o v
 a n d i n s t a l l t h e p r i m a r y
 d r i v e
 C O S T : $ $ $ $
 P A R T S :
 TI P : N o w i s t h e t i m e t o c o ns i d e r a n y d r i ve l i n e rep a
 o r u p g r a d e s
 B E N E FI T: T h i s is g e n e r a l l y a m a i
 n a n c e i s s u e . O b v i o u s l y
 w o r n o r d a m a g e d b e l t
 b o t h u n s a f e a n d u n re l i
 Replacing a worn o r dam aged dr ive be l t is another
 one o f those d ir ty dishes chores. There is no way to
 sugarcoat i t . On H arley-Davidsons you’ ll need to remove
 the p r im ary drive, as well as several of the frame parts on
 the left side o f the m otorcycle before you can remove the
 o ld be l t . The m anua l goes in to g rea t de ta i l as fa r as
 replacing the belt; therefore, I’l l only discuss in general
 the be lt replacem ent process.
 Obv ious l y , t he numbe r - one r eason you ’ l l be
 replacing the belt is because it ’s either worn ou t or dam
 aged. I f so, take a very good look at the sprockets. I t ’s
 even m oney t ha t i f the be l t is w o r n ou t so a re the
 sprockets. B y the sam e token, a stone or othe r fore ign
 objec t that may dam age the b elt can tear up the pu lleys
  ju s t as easily. G iven th e m agnitude o f th e jo b , you may
 wan t to bite the bullet and replace the pulleys and belt as
 a unit , rather than do the jo b twice.
 ser ious dan ger of wea r ing through. W hen the bel ts
 new, the thin polyethylene coating is very obvious; h
 ever, i t can quickly wear off as i t is burnished into
 belt . This is a normal situat ion an d alone does no t
 cate be lt wear.
 Lastly che ck the be lt teeth fo r damage, particularly
 cracks a t the base o f teeth. The H -D service manual in
 porates a very good c hart tha t detai ls belt problem s
 their so lut ions, as wel l as common sprocket proble
 Use it as a guide before rushing ou t to buy a new belt.
 Be l t Inspe ct ion
 Start by checking the edge of the b elt fo r cuts, tears, or
 odd w ear patterns. Pay attent ion to the ou ter edge of the
 belt ; typically you’l l f ind some beveling there. In and of
 itself, this isn’t a serious problem, although it does indi
 cate som e sprock et misalignment. Inspec t the outside of
 the bel t for stone punctures. These can be d i f f icu l t to
 spot, so look careful ly. Take a good look at the inside of
 the belt. When the b elt is new, a layer of nylon facing and
 polyethylene covers the tensile or structural cords. Once
 the facing wears away, the only th ing hold ing the bel t
 togethe r is the tens ile cords. I f the tensile cords are vis
 ible, the b elt is wo rn out, and chances are excellent that
 the pul leys a lso are kaput . A t th is point , the be l t is in A picture is worth a thousand words, and in a word this belt is shot.
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 1 № Г
 Suspension
 OLD SCHOOL TECH
 KEY CONCEPT
 MAINTENANCE TIP
 H ow I t W or ks
 Springs & Dampers
 Sh ock Absorbers &
 Rear Suspensions
 Suspension Tuning
 Projects
 P r o j e c t 2 7 : M easure Sag and
 Ad just Preload: Front
 P r o je c t 2 8 :  M easure Sag andAdjust Preload: Rear
 P r o je c t 2 9 :  Ad just Damping
 Sett ings
 • S uspension Troubleshooting
 Symptoms
 P r o je c t 3 0 :  Ad just Ride Height
 • Lowering Cautions
 P r o je c t 3 1 :  C hang e Your Fork Oil
 P r o je c t 3 2 :  Chang e Fork Spr ings
 P r o je c t 3 3 :   Install Aftermarket
 Shocks
 TOMORROW'S TECH MONEY-SAVING TIP
 Some r iders want to learn about their bike’s suspen
 sion in the worst way possible. Unfortunately, that
 en turns o ut to be p recise ly the case, as they t ry to
 estle the ir frontal lobe s around a nother r ider ’s sugges-
 to add 40 c l icks m ore prebound to the rear shock, or
 oad tes t ’s g rave p ronoun cem ent th a t the i r m oun t ’s
 t fork is in d i re need of reduced h igh-speed spr ing
 ression, as any fool co uld plainly see.
 But, wait ! As w e’l l soon discover, you r bike’s suspen
 n real ly isn ’t th at d i f f icu l t to crack. Yes, suspension
 ng invar iably rewards the slow, methodical, thinking
 roach ra ther than the imp at ien t one th a t w ants to
 ke s ix to e ight changes at once to speed th ings up a
 e . No, i t do es n ’ t tak e a par t icu la r ly deep u nde r
 nding o f phys ics—or even m ath—to f igure th is stuf f
 And, yes, i f you f ind you rself hopelessly in the w eeds
 etaphor ica l ly speak ing , o f course), you can a lways
 urn to home; tha t is , the recomm ended se t t ings in
 r ow ner’s manual.
 PRINGS & DAMPERS
 ings (almost always coil- type for motorcycle suspen
 ns) a re ana logou s to ba t te r ies : They bo th s to re
 r gy . F o r k and shock sp r i ngs abso r b t he impac t
 rgy as a wheel/ t ire hits a bump or pothole. In doingthe spr ing com presses as the wheel is dr iven up ward
 the im pact , and then re leases th at energy, pushing
 whee l downward so i t ma in ta ins con tac t w i th the
 pavem ent. W ithout the spr ing, the w heel/ t ire wou ld l i ter
 a l ly bounce o f f the road , u p and do wn , un t il i t f ina l ly
 expen ded al l the energy from the init ial bum p or pothole.
 To control the bouncing (compressing and
 : V r e b o u n d in g ) o f t h e w h e e l /t ir e o n t h e
 spr ings, there needs to be som ething to dam p (not
 dam pen: that would m ean m aking i t dam p, or wet)
 the uncontro l led bouncing. That device would be
 c a l le d a d a m p e r , o t h e rw i s e k n o w n a s a s h o c k
 absorber ; the f ron t fo rk funct ions essen t ia l ly the
 same w ay . T he dam pe r ge t s r id o f the s p r i ng ’ s
 excess ene r gy t h r ough hyd r au l i c f r i c t i on . T he
 damper is a f lu id-damped p iston inside the shock
 t ha t w o r ks i n l i ne w i t h t he sp r i ng . T h i s p i s t on
 moves i n t he same d i r ec t i on and a t t he same
 speed as the spr ing. The piston has an open ing, or
 or ifice, facing a rese rvoir of hy draulic f luid, in this
 case o i l . As the p iston moves b ack and for th, the
 oi l gets rudely shoved back and for th through the
 piston’s or i f ice. F lu ids, being incapable of being
 comp ressed, resist f lowing easily through the or i
 f i ce , caus ing hydrau l ic f r i c t ion . Tha t , in tu rn , i s
 wh at causes the dam ping ef fect.
 Ap ar t f rom ma k ing whee l m ovem ent poss ib le over
 paving imp erfect ions, the sp r ings’ other job is to sup port
 the we ight o f the m otorcycle and rider, plus (if applicable) a
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 passenger and luggage. Given the wide range o f types o f
 motorcycles and their weights (also true o f their riders and
 passengers), i t sho uldn’t com e as a surprise that springs
 com e in d if ferent ra tes, or weights. Sp r ings are ra ted
 accord ing to the am ount o f weight i t takes to compress
 one a spe cific distance, such as pounds-inch o r ki lograms-
 meter. So, a 100 Ib-in spring requires 100 pounds to com
 press it 1 inch, 200 po und s to com press it 2 inches, and so
 on. A shorthand way of referring to springs is simply by the
 weight, so that our 100 Ib- in spring comes to be cal led
 simply a 100-pound spring.
 Compressing the spr ing s l ight ly whi le a t rest (or
 installed in a fork, o r mounted to a shock) is known as pre
 load. Preload ensures the bike doesn’t sag over much
 und er the r ider 's w eight . S im i lar ly , add i tiona l pre load
 accom pl ishes the same end should you add a passenger
 and /or luggage. In shor t, spr ing pre load m ainta ins the
 proper chassis a t ti tude and prevents bo t tom ing-out o f
 the suspens ion . Add ing p re load , however , does n o t 
 make the spring sti f fen Nothing can do that. Addit ional
 preload simply means it wil l require more weight just to
 get the spring to move.
 . f ) f   Pre load is used to se t the sag, m eaning
 > how far the suspension comp resses when
 loaded wi th just the b ike (un laden sag) and wi th
 the r ider aboard ( laden sag). Sett ing th e sag is the
 sing le m ost imp ortant ad justme nt you can do w i thyour suspension.
 Fron t Fo rk
 The s implest k ind o f commonly used f ront suspension
 these days is the conventional telescopic fork, with the
 same k ind o f s ing le-or i fice dam ping system descr ibed
 earl ier; i t ’s cal led a damper-rod fork. In truth, this fork
 actual ly has one hole each for com pression and rebound
 damping, but because they’ re d i f ferent c i rcu i ts (com
 pression to ass is t the spr ing over bumps, rebound todam p th e spring’s energy as i t extends after a bum p) i t ’s
 s t i l l , techn ica l l y , a s ing le -o r i f i ce damp ing sys tem.
 Damper-rod forks have been used for generations, and
 they ’re sti l l in use today , usually on cruisers and che aper
 an d/or sma l ler-displacem ent bikes —general ly, m otorcy
 cles that don’t p ut a premium on r ide qu al ity or handl ing.
 Why? Because such s ystems are far too progressive.
 Tha t is , the change in the i r dam p ing qu a l it ies is too
 extreme. They provide overly soft damping over smal l ,
 gentle road imperfections, bu t turn w ay harsh ov er larger,
 more square-edged ones. It ’s not q ui te the w orst of both
 worlds, bu t it is close.
 О я и р й В ю м
 a ® »
 B o o r  
 : T ha t ’s th e m a in re as on th e co nv en tio n
 r> dam per-rod fo rk ’s p lace has been take
 by the cartr idge fork, which has become standa
 issue for any m otorcycle w hose audience values
 m easure o f soph is t i ca t ion in the way the i r f ro
 suspension works. I t ’s because of the way a ca
 tr idge fork can (generally) be cal ibrated to provi ju s t th e r ig h t c o m b in a tio n o f co m p re ss io n an
 re b o u n d d a m p i n g fo r th e b i ke i t ’ s b o l te d t
 whe ther tha t ’ s a ha rdcore spor t b i ke o r a m i l
 mu nching tou ring r ig.
 Such tun ing is possib le because a car t r idge fo
 internals are basically the same as that of a rear sh
 The cartridge itself consists of a tube, largely fi l led
 oi l, that has a piston that travels up and do wn the tu
 length. A damping valve, normally for rebound, is ador incorporated in to the p is ton. A t the base o f the
 tridge is the compression valve.
 For the m ost part, both fork legs contain one o f th
 cartridges. However, on some bikes, only one leg h
 cartridge. On others, each o f the tw o legs contains a
 tridge unit, but with only a single valve, so that one
 hand les so le l y com press ion -dam p ing du t ies , and
 other solely rebound.
 [ )   One other physica l change accom panie
 о t h e s w i tc h t o c a r tr id g e f o r k s f o r m o s
 motorcycles, that being the larger diameter of th
 fork tubes moving from the bottom of the fork
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 the top, whe re they ’re bolted into the tr iple clam ps
 rather than holding the fron t wheel as before. These
 came to b e known as m ale-slider forks, or upside-
 dow n forks, for w hat should be obv ious reasons. It
 was a logical change, as the bend ing forces imposed
 on the u pper fork leg are enormous. I t just makes
 sense to put the larger -d iam eter tube in the t r ip le
 clamps, b ecaus e as a tube ’s diame ter increases, its
 stiffness jump s dram atically; simple physics.
 Sti ll , i t ’s the cartr idge fork’s valving th at makes it such
 huge leap forward ove r the previous dam per-rod fork.
 o lace o f a c rude , s ing le fi xed-or i f ice each fo r com -
 ession and rebou nd, the cartr idge fo rk’s comp ression
 d rebound valves are made u p o f a stack o f f lexib le
 ashers called shim s. As the fork mov es up an d do wn,
 gets forced through ho les in the valves. On the oppo -
 e side o f the v alves are the shim stacks. The oi l then
 ces the shims to def lect, or bend sl ight ly, to provide
 e dam ping effect.
 All well and go od, you m ight say, bu t so wha t? Well,
 he f irst place, the shim stack, by bending, provides an
 initely variable orifice, which in turn guarantees much
 s - p r og r ess i ve damp ing t han i s t he case w i t h a
 m per - rod fo rk . In the seco nd p lace , chang ing the
 mber , th ickne ss, a nd /o r d iame ter o f the sh ims pro -
 des the cartridge fork’s all-crucial tuneability, so that it
 n respond proper ly to pa ving imp erfect ions both small
 d gradual, or large and s harp —and to jus t abou t any-
 n g in between.
 One othe r advantage tha t tagged along with the car-
 ge fork—one seen f irst on rear shocks because their
 n s t ruc t i on is s im i l a r to t ha t o f ca r t r idg e f o r ks — is
 jus tab le dam p ing . Yes, sh im s t acks can a l low
 m ping adjustm ents as wel l, bu t i t ’s no t neces sar i ly
 ssible with al l OEM forks. Besides, tuning suspens ion
   the shims requires far more kno wledge and exper i
 ce than m ost own ers are will ing to ta ke on.
 In s t e a d , th e a d j u s t m e n t s c o m e f ro m s o - c a l le d
 ick ers” —essent ia l ly needle valves, wi th detents, that
 e ad in to the top o f the fo rk ( fo r ad jus t ing rebound,
 ually) or the bot tom ( for adjusting com pression, l ike
 se). Each de ten t p rov ides a tac t i le and som et imes
 dible cl ick, largely to ma ke it easier to a djust the sus -
 nsion more precise ly than wou ld be pos sib le by just
 unt ing turns o f the needle valve. The needle valves
 str ict or open the f low of o i l for each dam ping c i rcu i t.
 p r in g p r e lo a d i s a ls o a c o m m o n f o r k a d j u s t m e n t ,
 compl ished v ia a th readed co l la r in the fo rk caps.
 rn ing the col lar c lockwise increases pre load; coun
 rc lockw ise decreases i t . Some fo rks o f fe r a l l th ree
 ad jus t m en t s ( sp ri ng p r e load , com pr ess ion , and
 rebound damping), while others adjust only for preload,
 and som e have no ad jus tmen t capa b i l it y whatsoever.
 C os t i s norm a l ly the l im i ting fac to r ; m ore expen s ive
 motorcycles tend to offer more adjustabil i ty, especial ly
 i f the y’re spo r t b ikes.
  A lte rn ativ e F ro n t Suspensions
 Wh atever its form —dampe r- rod o r car t ridge- type, r ight
 s ide up o r ups ide dow n—the te lescop ic fo rk has long
 reigned as m otorcycl ing ’s f i rst ch oice for f ront suspen
 s ion . T he r e a re a num be r o f r easons f o r th i s . F o r
 ins tance , the te lescop ic fo rk is re la t ive ly s imp le , i t ' s
 been deve loped f o r gene r a t ions , and i t ’s fam i li a r t o
 r i de r s , bo t h i n i t s appea r ance and i n how i t makes
 mo torcycles handle.
 However, if you loo k at it logically, the tele for k verges
 on be ing d i sas t r ous . Suspens ion and b r ak ing l oads
 affect the steer ing, for example, and its vast, relat ively
 unsup ported length can m ake it very f lexible.
 . A , And those a re the very reasons tha t many
 b r i g h t th i n k e r s h a v e c o m e u p w it h
 al ternat ive solut ions to the te le fork, no tably hub-
 cen te r -s tee r ing vers ions such a s B im ota ’s Tes i
 and Yamaha ’s sho r t - l i ved GT S1000 , and
 var iations of a doub le-wishbo ne f ront end such as
 those created by Norman Hossack and a host of
 others. The only a l t fron t ends that have had any
 r ea l success ( de f i ned he r e as be ing used on
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 mass-produced motorcycles for more than just a
 few model-years) have been BMWs Telelever and
 Duo lever . The two a re var ia t ions on Hossack ’s
 design, and are generally well regarded (especially
 t he D uo leve r) fo r the i r ab i l it y t o s epa r a t e t he
 ef fects of braking and suspension f rom actual ly
 s teer ing the m otorcyc le . However , m ost riders
 who have g rown up r id ing b ikes w i th te lescop ic
 f o r ks f ind t he s t ee r ing on t hese BMW s lacks a
 cer ta in fee l—one th a t ’s d i f f icu l t to de f ine bu t is
 par t icu la r ly con f iden ce- insp i r ing dur ing sp i r i ted
 corn er ing . In sho r t , the y ’ re no t fo r ev eryon e—
 y e t—and the te lesco p ic fo rk ’s re ign is re la t ive ly
 safe—for now.
 SHOCK ABSORBERS
 & REAR SUSPENSIONS
 Well, i f you’ve been able to grasp how car t r idge forks
 w ork— and, hopefu l ly , you have—then y ou sho uld a lso
 have a pretty good idea of how shock absorbers work,
 as the pr inciples are the same, even if the ph ysical sizes
 o f the tw o are not.
 - - f i ' f    O f cou r se , the r e a r e som e d if fe r ence s
 f o be t w een t he t w o . F o r exam p le , h igh -
 qu a l i ty r ea r dam pe r s a re a lm os t u n i ve r sa l ly
 p r essu r ized D e C a r bo n - t ypes , w he r e ca r t ri dge
 f o r k s a l m o s t a l w a y s w o r k a t a t m o s p h e r i c
 pressure. A De Carbon sho ck/dam per is a s ingle
 tube uni t ( regular /convent ional hydraul ic shocks
 such as Kon is have doub le - t ube cons t r uc t i on )
 wi th a s l id ing p iston that separates the damping
 oil from a high-pressure (360 to 430 psi) inert gas,
 usua l ly n i t roge n . W hy use such a des ign?
 Because, character ist ica l ly , De Carbon dampers
 cons i s t en t l y r espond immed ia t e l y t o pav ing
 im pe r fec t ion s , un l ike conv en t i ona l hyd r au l i c
 shocks whose construct ion can provoke aerat ion
 or cavi tat ion of the damping f lu id, which reveals
 i t se l f as i ncons i s t en t o r nonex i s t en t damp ing .
 They a lso stay c ooler, than ks to their s ingle-tube
 (also know n as mono -tube) design.
 Those a re re la t ive ly m inor d i f fe ren ces, though
 compared to the massive changes motorcycl ing ’s rea
 suspens ion has gone th rough in the las t severa
 decad es. Here are som e of the variations tha t have mad
 it into mass p roduction:
 T w in Shock s
 Back i n the day , a l l m o t o r cy c les ’ r ea r suspe ns ion
 w e r e con f i gu r ed l ike t h i s , w i th a conve n t i ona
 unbraced swingarm shaped l ike a U, wi th one dampe
 on each s ide o f the rear whee l , p os i t ione d re la t ive l
 upr igh t and w i th the bo t tom mount on the sw ingarm
 roug hly in line with the rear wh eel’s axle. In th at po sition
 Tf t lCAL
 o i - w r a
 SHocfca b s o r b e r  
 s p a u s
 C b L S
 A lp
 C H A M B E R
 c o m p r e s s io n
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 s w i » l e A R M(З Л в & Я BE
 CHASSIS
 —e ra tio o f sh o ck tr ave l to re ar w he el trave l w as abou t
 • . That is , i f the dam per moves 10 m m over a bump,
 —e re ar w heel does lik ew ise.
 This setup w orks perfectly adequately for the major ity
 r iders. Bu t when they star t pushing harder on bumpy
 ac k roads, the sw ingarm starts to f lex an d the previous
 e->eration (or older) dampers start to show their l imita-
 :ns . I t is poss ib le to ge t much be t te r resu lts w i th a
 o d ern aftermarket pair of shock absorbers.
 ~gle Sh ock/No Link
 e a d e rs m ig h t r e ca ll Y a ma h a ’s m id - 1 9 7 0 s Y Z
 V?onoshock motocrossers as being the f i rst mass-pro-
 uced m otorcycles w ith a single rear shock. They didn ’t
 ave a link; i t was m ounted directly to the frame and the
 wingarm a t a roug hly 2:1 ratio. That is, if the rear wheel
 o ve s 1 inch, the dam per/sho ck stroke moves 0.5 inch.
 In truth, Vincent’s Series A m otorcycles from the early
 530 s had an a lmost identical setup, so i t wa sn’t exactly
 new idea.
 Regardless of who came up w ith i t fi rst, the
 advantages remain stead fastly the sam e: i t
 e l im inates any potent ia l d i f ferences b etween tw o
 shocks in a conventional twin-shock rear suspen
 s ion ; i t he lps make the swingarm s t i f fe r ; and i t
 moves the dam per and sp r ing fo rwa rd fo r be t te r
 mass central ization. I t also reduces the damper’s
 travel in relat ion to whe el travel. Th at’s sign i f ican t
 because i t i nheren t l y reduces the ae ra t ion
 (foaming) of the hyd raul ic f lu id.
 Stil l, w i th no l ink, the m otorcycle is stuck w ith wha tver da m pe r/ wheel rat io that was designed into it . For 
 many years, few manufacturers w ent down
 th is path o f using a s ing le shock wi th no
 l ink. On of f - road b ikes, a l ink less system
 wi th a shock moun ted lower i n the rea r
 frame has proved to b e effective and m ain-
 tenance-free. KTM, in particular, has made
 this system w ork very well .
 But bac k to the early 1980s. Other man
 ufacturers were busily working on l ink-typesys te ms th a t co u l d b e t a i l o r e d f o r
 b r o a d e r — a n d su p p o se d l y mo r e d e s i r
 ab le—resul ts. Honda’s Hawk GT 650 was
 one adheren t to the s ing le -shock /no - l ink
 school o f thought , but on ly produced for a
 few years. Currently, of motorcycles sold in
 this country, K awas aki ’s Ninja 650R is one
 of the few road-going motorcycles to use
 such a system.
 Single Shock w ith Link
 This is wh at m odern rear suspension looks l ike. They’re
 so widespread that r iders have come to expect them on
 current motorcycles.
 Single-shock l ink-type rear suspensions have all of the
 advantages l isted above—plus one important extra: the
 ability to tailor, with the link, a suspen sion tha t’s either pro
 gressive (becom es stiffer or softer) or linear in its action.
 The genera l th inking behind l inks —for st reet b ikes,
 anyw ay—is tha t i t ’s be st to have one that provides a pro
 gressive ly st i f fer rear suspension. That is , as a shock
 nears the end o f its travel, the l ink’s leverage decreases,
 so that i ts response becomes st i f fer . Consequent ly , a
 r ider can take on a passenger and/or luggage, and not
 have to wo rry about the rear suspension bo ttoming. For
 racing or h igh-pe r forma nce r id ing, a l inear- ra te l ink is
 m ost often the b est solution.
 SUSPENSION TUNING
 i > Be fo re we even ge t s ta rted , you need toa know and understand one bedrock t ru th :
 There i s no one un ive rsa l l y pe r fec t suspens ion
 sett ing for al l r iders of one part icular motorcycle.
 There’s no lost chord, the re’s no A tlantis, n o Santa
 Claus, no E aster Bunny, and no on e pe rfect setup.
 Sorry to be the one to break th is to you.
 Unfortunately, i f you w ant the best suspension setup
 fo r yo ur m oto rcyc le tha t su i ts your we igh t and rid ing
 style, you’re going to have to root i t out through tr ial anderror . Tha t m eans wr i ti ng d own the se t t ings and your  
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 resul t ing r id ing impressions in a notebook. This in for
 m a t ion w i ll be i nva luab le w hen y ou i nva r iab l y m ake
 too many ad jus tme nts a t once , and you ’ re com ple te ly
 lost . I f that happens, though, you can return the set
 t ings to something you l iked previously, or at least to
 the s tock se t tings .
 You should a lso kn ow i t ’s n ot that scary o r d i ff icu l t .
 H o n e s t . I t j u s t ta k e s t i m e a n d r e q u i re s y o u t o p a y
 carefu l a t tent ion to how you r motorcycle is working.
 First thing s f irst: You need to ge t your sag
 m easurements c or rect , f ront a nd rear. Al l
 t h i s does i s de t e rm ine how much p r e load you r
 f ront and rear spr ings require to keep the fork and
 shock(s) in their m ost useful range o f travel. I f you
 have too m uch o r too l i tt le s ag/pre load, adjust ing
 t h e d a m p i n g w o n ’ t h a v e a n y w h e r e n e a r th e
 desired ef fect . In fact , you’re more l iab le to s ink
 into a m orass of conf l ic t ing dam per set tings, and
 you r b ike wi ll handle l ike a spavined cow.
 I n g e n e r a l , m o s t e x p e r t s s u g g e s t s e t t i n g y o u r
 b i k e ’s s a g a t a b o u t o n e - f o u r th t o o n e - th i rd o f y o u r
 b ike ’s to ta l t rave l , f ron t and rear . Tha t usua l ly works
 ou t t o r ough ly 25 - 30 mm f o r bo t h ends . C onsu l t you r
 owner ’s manual for the recommended sag. Also, you’ l l
 f ind se t t ing sag m uch eas ie r i f you recru it tw o bu dd ies
 to he lp you w i th th is .
 For the f ron t , get the f ront wheel c om plete ly o f f the
 g r ound so t he suspens ion i s f u l l y ex t ended . U se a
 m etr ic scale tap e m easure to g et the d istance f rom the
 du st sea l/w iper to the bo t tom o f the t rip le c lamps (con
 vent ional fork) or to the top of the cast ing that holds the
 axle and brake cal iper (s) (upside-down fork) ; ca l l th is
 F1. At the ba ck, measure f rom the rear axle to a p oint
 d i rect ly above the rear axle, wi th the suspe nsion com
 plete ly extende d; ca l l th is R1.
 T hen ge t t he sam e m easu r em en t s , f i r s t w i th t he
 m otorcy c le res t ing on the g rou nd (un laden sag) and
 then w i th you rse l f in the sadd le , fu l l y d ressed in your
 r iding gear ( laden sag). You’l l need at least one person
 to s teady the b ike, and another wou ld be helpfu l to get
 the measurement , using the same procedure. I f F1-F2
 or R1-R2 is less than 25 m m, you’ l l wa nt to reduce pre
 load; i f F1-F2 or R1-R2 is m ore than 30 m m, yo u’ ll want
 t o i nc r ease p r e load ( see P r o jec t s 27 and 28 f o r a
 sl ight ly more precise m ethod o f measurement).
  A d ju s tin g D am pin g
 Now, on to da m ping. F irst, a cou ple of caveats.
 f Make on ly sm a l l changes; no more tha
 t w o c l ic k s a t a t im e . P lu s , th e s e a r
 suggested gu ide lines , and sho u ld be cons idere
 a s s u c h . I f a n y o f t h i s i s b e y o n d y o u
 u n d e r s t a n d i n g , o r e v e n a f t e r f o l lo w in g t h e s
 sug gest ions yo ur b ike st i ll doe sn’ t fee l r ight , the
 you shou ld e i ther ser ious ly con s ider un l imber in
 y o u r c r e d it c a rd a n d s i m p l y b u y in g u p g r a d e
 s u s p e n s i o n c o m p o n e n t s , o r — a t a m in i m u m —
 return your b ike ’s suspens ion se t t ings to thos
 r ecomm ende d in you r ow ne r ’s manua l . And ,
 a f t e r th a t y o u s t il l fe e l t h e r e ’ s a p r o b l e m
 d e f in i te l y t a k e y o u r m o t o r c y c l e to a d e a l e r s
 they can f ind ou t what the p rob lem is .
 : / The f ir s t dam ping ad jus tment to m ake
 rebound, as i t has the greatest ef fect o
 you r bike's hand ling. Try to dial in only as m uch a
 is necessary to keep the b ike feeling p lanted an
 stable. A t eithe r end, i f r ide qu ality is excellen t
 l ow e r speeds , bu t as you go f as t e r , t he f r on
 an d / o r r ea r s t a r t to f ee l l oose o r un s t ab le an
 wo bble or weave sets in , you need more reboun
 dam ping . H owever , i f the r ide is harsh , and a
 higher speeds the f ront star ts to wo bble a nd/or th
 bike tend s to run wide exit ing corne rs, you shoul
 reduce rebound.
 For com pression da m ping, try to u se as l i t tle as p
 sible. Sym ptom s of too litt le comp ression damping incl
 excess ive front-end dive un der hard braking, a m ushy
 to th e f ront or rear, and any bo t tom ing ove r b ig pav
 imperfections at speed. Too much compression dam p
 is characterized by a harsh ride (although not quite as b
 as having too m uch rebound), and when paving imperf
 tions are felt imm ediately and d irectly through th e chass
 Som e race-replica-quality sp ort bikes these da ys
 coming with adjusters for both high- and low-speed co
 press ion da m ping ad jus te rs . Wh at ’s imp or tan t
 remembe r here is that the s peed referred to is how fast
 suspension has to react—no t your road speed. In gene
 low-speed compress ion damping a f fec ts r ide qua l
 especially in fast corners, and overall stability; high-spe
 com pression dam ping affects the bike’s r ide height, a
 r ide qua lity ove r small r ipples. Ad just acco rdingly afte
 series of te st r ides.
 It’s wo rth repeating here tha t there is no one univesetting that w ill ma ke you r motorcycle a veritable hand
 demon. The procedures outlined in this chap ter are me
 general suggestions to get you started on the right pa
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 S U S P E N S I O N T R O U B L E S H O O T I N G
 PROBLEM PROBABLE CAUSES ACTION TOREPAIR RELEVANT PROJECTS
 I 3R RIDE QUALITY Improperly inflated fires Check tire pressure and inflate
 to motorcycle manufacturer's
 recommended psi
 Project 37: Check
 tire pressure
 Improper sag Set sag Project 27 & 28:
 Measure sag and
 adjust preload
 front/rear 
 “ ERIORATING
 IE QUALITY/
 NDLING
 Worn-out oil in shock(s) or fo rk Dra in and replace fo rk o il. Have
 shock(s) rebuilt at dealership, if
 possible
 Project 31: Change
 your fork oil
 ;ESSIVE PLAY IN
 EAR SWINGARM
 Linkage bearings in rear
 suspension worn out
 Rebuild and /or replace
 bearings
 : j 'II need to decide for yourself if the result ing settings
 r correct for you r weight and riding style, or if you need
 go further one way or the other.
 Also bear in mind your settings will work w ell on a par-
 : Ja r stretch of pavement. In an ideal wo rld, you ’d change
 the settings for different types of surfaces and riding con di
 tions. Racers do this—you probably won ’t!
 Stick with it, use the same stretch o f pavement or race
 track to make your evaluations, and don 't forget to keep
 copious am ounts o f notes. Best of luck.
 I
    S   U   S   P   E   N   S   I   O
    N
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  M E A S U R E
  S A G
  A N D
  A D J U S T
  P R E L O A D :
  F R O
  N T
 Prefect 27
 Measure Sag and Adjust Preload: Front
 TI M E : 3 0 m i n u t e s - 1 h o u r
 TO O L S : Tw o a s s i s t a n t s , r i d i n g
 g e a r, m e t r i c t a p e
 m e a s u r e , o p e n -e n d e d
 w r e n c h o r s o c k e t , s h o c
 p r e l o a d a d j u s t i n g t o o l
 l o n g s c r e w d r i v e r a n d
 h a m m e r , h a c k s a w o r
 p i p e / t u b i n g c u t t e r ( f o r
 P VC s p a c e r s ) , j a c k
 C O S T : $
 P A R TS : P VC p i p e t o c u t s p a c e r s
 TI P : A d j u s t t h e p r e l o a d t o s u
 t h e l oa d t h e b i k e w i l l
 c a r r y — r id e r , p a s s e n ge
 g e a r , e t c .
 B E N E F IT: W i t h p r e l o a d a d j u s t e d f
 p r o p e r s a g , y o u r s u s p e
 s i o n w i l l b e a b l e t o d o  j o b b e t t e r
 The load on your suspension when you r ide solo is
 di fferent from the load with tw o r iders and luggage.
 I f you r b i ke i s to have adequa te susp ens ion t rave l to
 ab sorb pavem ent i rregu lari ties, you wi l l need d i f ferent
 suspension set t ings for the two scenar ios. Th is is the
 world of sag and preload. Sag is the amount your bike
 sett les under i ts own weight ( free sag), and loaded for
 the r id ing yo u p lan to do (s ta t ic sag) . P re load i s the
 amount of tension dialed into the spring: preload regu
 lates sag.
 Too l it t le sag and yo ur bike w i ll be prone to topping
 ou t the susp ension as i t extends to i ts l im i t; too much
 sag and the suspension can bo ttom out, giving you and
 your passenger a harsh jol t . Once your sag is set, youcan determine whether your suspenders’ spring rate is
 correct for you r weight and size.
 W hi le measuring sa g is a com parable procedure front
 and rear, sett ing preload is as di fferen t as the tw o s us
 pens ion sys tem s. In th i s p ro jec t , we w i ll address the
 fron t of the bike. Then, in Project 28, w e’l l bring the ba ck
 up to speed.
 M easur ing Sag
 In o rde r to m easure s ta t i c sag , you ’ ll need tw o
 ass is tan ts . A m et r ic tape measure w i ll a l so make the
 calculations easier than an SAE one. Be fore you m ount
 the bike, you need to measure the suspension when i t ’s
 com plete ly toppe d out . L i f t on the g r ips unt i l the f
 whe e l beg ins to com e o f f the g roun d . On t rad i t io
 forks, measure from the stanch ion wiper to the bottom
 the triple clam p. (If you r bike has fork co vers, yo u’l l nto measure f rom the top o f the fender to the bot tom
 the tr ip le clam p. Also, m ake sure you measure from
 same locat ion every t im e.) Measure from the w ipe
 the to p o f the ax le c lam p on inver ted forks ( like th
 foun d on the Yam aha W ar r io r and K aw asak i M
 Streak). Nam e this num ber L1 and write it down.
 Now have one o f you r assistants hold the bike from
 rear while you get into your riding position. (If you’re s
 ting sag fo r riding tw o-u p o r with a full load o f luggage
 sure to have these o n the bike for this measurement.) other assistant should push down on the fork and le
 slowly rise up unti l i t stops. The distance it moves wi
 called L2. The front end should now be lifted and allow
 to settle slowly down unti l i t stops, a range of movem
 forming measurement L3. Exactly in the middle of me
 urements L2 and L3 is the point where the fork w ould w
 to l ive in a frictionless system. So, the average betwe
 the m easurements would be (L2+L3)/2.
 To determine static sag for the front o f the bike, s
 t rac t the average m easurement c a lcu la ted above f r
 L1. In m athem atical term s, sta tic sag = L1-(L2+L3
 Suspension gurus general ly agree that between 25 to
 mm (1 to 1 .2 inches) is op t imu m sta t ic sag —eve
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   M  E  A  S  U  R  E
   S  A  G
   A  N  D
   A  D  J  U  S  T
   P  R  E  L  O  A  D  :  F  R  O  N  T
 1L
 If your bike has air adjustable preload (front or rear), all you need to
 change the preload is this nifty pump from Progressive Suspension.
 Once you remove the fork cap, you'll see the top of the spacer. Any le
 you add to your new spacer will make it that much harder to reseat t
 fork cap.
 one- to-one ratio to the a moun t you need to remove/add
 t o t he space r , you can eas i l y app r ox ima t e t he r igh t
 length w i th s imple ar ithmet ic. Whi le you ’ve got the saw
 out , cu t a coup le se ts o f PVC spacers in quar te r -inch
 increm ents on e ither side o f your calculated length. Fi le
 dow n any r ough edges on t he PVC and c lean t he
 spacers o f any g r it . Labe l the space rs w i th a S harpie .
 Sl ip the new spac er in to p lace wi th any washers you may
 have a l so r emoved w i th t he s t ock space r . I f yo u ’ ve
 increased the p re load , expec t to w ork a b i t to g e t the
 fo rk cap in p lace . Don ’ t fo rge t to to rque the screw
 caps and the t r ip le c lamp’s p inch bo l ts ba ck to spec.
 A f ina l no te a bou t p re load : I f you tak e the t im e
 measure the preload required for solo r iding and two-
 wr i te down the set tings. When you need to ch ange
 preload for dif ferent r iding situat ions, al l you ’l l have to
 is take ou t the wrench es and make the chang es to
 shock . ( S ince mo s t c ru i se r s do n ’ t have fo r k p r e lo
 adjusters, set the pre load fo r the k ind o f r id ing yo u
 m ost and leave it.)
 Make sure your cuts on the PVC spacers ar
 square. A miter box or pipe cutter will help
 with this. Also, cut, clean up, and label thre
 four spacers to ease the swapping process
 you dial in the front end.
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 T w o a s s i s t a n t s , r i d i n g
 g e a r , m e t r i c t a p e m e a s u r e
 Measure Sag and Adjust Preload: Rear
 TALE N T: 1
 C O ST: N one
 P A R T S : N o n e
 TI P : S e t t h e s a g w e a r i n g t h e
 g e a r yo u u s u a l l y w e a r ,
 w h i l e i n y o u r n o r m a lr i d i n g p o s i t i o n
 B E N E F IT: W i t h p r e l o a d a d j u s t e d
 f o r p r o p e r s a g , y o u r
 s u s p e n s i o n w i l l b e a b le
 t o i t s i t s j o b b e t t e r.
 This project con tinues the w ork w e started in Project
 27 . M ov ing t o t he r ea r o f the b i ke , i t ’ s t im e t o
 asure sag an d ad just preload if necessary.
 Measur ing pre load at the back of the b ike uses the
 me procedures, and the same math, you appl ied up
 nt. The key to goo d num bers is to pick a go od meas-
 g po in t , such as the rear ax le . You can m easure
 a igh t up f rom th is to , say , the bo t tom o f yo ur rear
 der. Jus t use the sam e two points, and go straight up
 down, wi th each measurement . We’re looking for
 ic sag of 25-30 mm. As wi th the f ront, i f you have too
 h rear sag, you need to increase preload; too l i t t le
 you’ll need to red uce preload a bit.
 Chang ing rear shock p re load is fa i r l y easy on a l l
 es . Mos t s t ock sho cks w i ll have e i the r a s tepped
 uster or threaded , lock ing-r ing adjusters. The stepped
 usters usual ly ram p the pre load over five or s ix set -
 s . U s ing the t oo l su pp l i ed i n the f ac t o r y too l k i t,
 ply lever the collar onto th e p roper step. The process
 uld take less time than i t took to get the tool o ut f rom
 e r the seat. Then measure the sag again to see if you
 ched your goal . Lo cking- r ing adjusters can a lso be
 red with a tool. M otion Pro makes a clawed adjuster
 m ounts to a 3 /8 - inch ra tche t . Many a f te rmarke t
 ck s a lso ship w i th an adjuster. I f you do n’ t have a
 , a long screw driver and ha mm er w ill work in a pinch.
 Begin by loosening the locking r ing ( the one farthest
 ay from the spr ing). Using a Sharpie or a scr ibe, m ark
 adjust ing r ing so tha t you can c ou nt the nu mb er of  
 The process of measuring suspension is the same for the rear suspen
 sion, except that you need to measure to a spot directly above the axle.
    M   E   A   S   U   R   E
    S   A   G
    A   N   D
    A   D   J   U   S   T
    P   R   E   L   O   A   D  :   R   E
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Page 111
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 111/189
   M  E  A  S  U  R  E
   S  A  G
   A  N  D
   A  D  J  U  S  T
   P  R  E  L  O  A  D  :
   R  E
   A  R
 Notice how the locking ring has been loos
 from the adjusting ring. The black mark w
 make it easy to keep track of how far the
 has been turned.
 turns you increased/decreased the pre load. The f ine-
 pitched thread s mo ve the adjusting ring appro ximately 1
 mm per revolution. When you ’re roughing in the preload,
 make ad justme nts in full-turn increme nts. Fine-tuning the
 preload wil l be done w ith mu ch sma ller increments. Once
 the preload is set, tighten the lock ring down to keep the
 adjusting r ing from backing out. Don’t jam the loc k r ing
 down more than a quarter-turn, or you may have trouble
 loosening it next time yo u a djust the preload.
 Now that the static sag is set, you can measure the
 f ree sag to m ake su re your b i ke has the co r rec t ra te
 sp r ings . Measure the am oun t the b i ke sags unde
 own weight. The free sag should be between 0 and 5
 Simply l if ting the w eight of your bike to see i f i t move
 sl ightly be fore topp ing out the suspension w i ll g ive
 an idea of how much free sag it has. While this may
 seem to make sense, if you r suspension has no free
 your spring rate is too soft. The soft rate forced yo
 use too mu ch pre load to g et the desired sag. If you h
 a bunch o f free sag, your spring is too s tiff. Chan ging
 rear spring wi l l require a tr ip to your local suspens
 guru or aftermarket company.
 While changing the preload doesn't get an
 easier than using a stepped adjuster, you c
 fine-tune the preload the same way you ca
 with a threaded collar.
 10
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 Adjust Damping Settings
 When you in i t ia l ly set up y ou r b ike ’s da m ping, star t
 w i th the sag prop er ly set . I f you do n’ t, you w on’ t
 t a go od base l ine . A lso , cons ider the co nd i tion o f
 u r suspens ion com ponen ts . I f it ’s been a cou p le o f
 ars s ince the fork o i l was f reshened or you’ve got a
 uple of hard seasons on you r shock, do that m ainte
 nce f ir s t . S im i la rly , i f you ’ve squ ared o f f your t ir es
 th t he da i ly com m ut e o r you r l as t t h r ee - day sp o r t
 ur , spoon som e new rubber onto the r ims.
 Beg in by s e t ting you r b ike ’s dam ping ad jus te rs to
 e f a c t o r y - s p e c i fie d p o s it io n s . D a m p i n g a d ju s t e rs
 easure their set tings one o f tw o ways: c l icks or turns.
 you r b ike uses c l icks, turn the adjuster a l l the wa y in
 l ockw ise ) and unsc r ew t he ad jus t e r t he co r r ec t
 m b e r o f c l ic k s . F o r tu r n s , d o t h e s a m e th i n g b u t
 unt the turns instead o f c l icks. From here, you’ l l set
 u r suspens ion ’s rebound be fo re you r ide and then
 TI M E : M i n u t e s t o h o u r s t o
 d a y s t o w e e k s t o ye a r s
 o f t w i d d l i n g
 T O O L S : S c r e w d r i v e r , b r a i n , p e n ,
 p a p e r
 T A L E N T : 3
 C O S T: N o n e
 PA R TS : N o n e
 TI P : W r i t e d o w n t h e s e t t i n g
 a n d s y m p t o m s r e l i g io u s l y
 B EN EFIT: A b i k e t h a t m a k e s y o u f e e l
 l i k e a h e r o
 m od i fy t he com pr ess ion and r ebound based on you r
 r iding impressions.
 To test you r fork’s rebound da mping, stand your bike
 straight up. Press firmly dow n on the cen ter of the tr iple
 clam p—no t the handlebar. Be sure not to hold the brake.
 The suspension should rebound ba ck to i ts start ing point
 and not beyo nd. I f i t bounces back be yond the or ig inal
 posi t ion, you need to increase dam ping by screwing in
 the rebound adjuster on top of the fork. Generally, make
 adjustments in single clicks or half turns. If the fork rises
 bac k direc t ly to i ts or iginal po sit ion, press on the tr iple
 clamp and t im e ho w long it takes to r ise back. You want
 the rebound to take a bout a second. Adjus t the rebound
 dam ping un til you feel the timing is right. Follow the same
 proced ure in the rear, pressing on the c enter o f the seat.
 The shock ’s rebound adjuster is usually on the bo ttom of
 the shock body.
 You’ll find the compression-damping
 adjuster on the bottom of the fork, generally.
    A   D   J   U   S   T
    D   A
    M   P   I   N   G
    S   E   T   T   I   N   G   S
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 The best way to test your suspension set tings is
 repeatedly ride the sam e section o f road. Dial in the fro
 and rear suspen sion s eparately. First, r ide you r te st roa
 w ith the com pression set to the factory specs to form
 baseline. Next, go a cou ple of clicks firmer. Did the ha
 d l ing imp r ove o r ge t w o r se? N ow t ry a coup le c li ck
 so f te r than s tock . W hich o f the th ree se t t ings d o yo
 prefer? Ke ep exper iment ing. Take notes. When you ’
 sat isfied with the fron t suspension, continue the proce
 w ith the rear.
 I f you’re having trouble f igur ing o ut wha t signals yo
 b i ke is g i v ing you , cons u l t the “ Suspens io
 Troubleshooting Symptoms” sidebar.
 As your r id ing-and s uspension- tuning s ki lls improv
 with time, d on ’ t be surpr ised to f ind tha t your set ting
 need to change, too . You ma y f ind yourself developin
 bum py and smoo th road se t tings o r canyon and com
 muting settings. Have fun, and give yourself a pat on th
 back fo r knowing you r bike and your r iding so well.
 Riders are more familiar with the fork rebound adjusters than any others.
 Perhaps it’s because they're in plain sight every time you ride.
 Contrary to the fork adjusters, the shock rebound adjuster is on the
 bottom of the shock.
 You'll find the shock compression adjuster either on the top of the shock
 or on the reservoir.
 12
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 USPENSION TROUBLESHOOTING SYSTEMSe are some basic symptoms of suspension damping problems. Remember, these are extreme examples; your symptoms may be
 e subtle. You may also have to find an acceptable compromise on either end of the adjustment spectrum. It all depends on how the
 e's handling “feels” to you.
 ck of Rebound Damping (Fork)
 The fork offers a supremely plush ride,
 specially when riding straight up.
 When the pace picks up, however, theeeling of control is lost. The fork feels
 mushy, and traction “feel" is poor.
 After hitting bumps at speed, the front
 re tends to chatter or bounce.
 When flicking the bike into a corner at
 peed, the fron t tire begins to chatter
 nd lose traction. This translates into
 n unstable feel at the clip-ons.
 As speed increases and steering
 nputs becom e more aggressive, a
 ack of control begins to appear.
 Chassis attitude and pitch become aeal problem, with the front end
 efusing to stabilize after the bike is
 ountersteered hard into a turn.
 Much Rebound Damping (Fork)
 he ride is quite harsh—just the
 pposite of the plush feel of too little
 ebound. Rough pavement makes the
 ork feel as if it’s locking up with stic-
 on and harshness.
 Under hard acce leration exiting
 umpy corners, the front end feels as
 it wants to “w iggle” or “tankslap.”
 he tire feels as if it isn’t staying in
 ontact with the pavement when
 he harsh, unforgiving ride makes the
 ike hard to control when riding
 hrough dips and rolling bumps at
 peed. The suspension’s reluctance
 o maintain tire traction through these
 ections erodes rider confidence.
 of Compression Damping (Fork)
 ront-end dive while on the brakes
 ecomes excessive.
 he rear end of the motorcycle wants
 to "come around" when using the
 front brakes aggressively.
 • The front suspension bottoms out
 with a solid hit under heavy brakingand after hitting bumps.
 • The fron t end has a mushy and semi-
 vague feeling —similar to lack of
 rebound damping.
 Too Much Compression Damping (Fork)
 • The ride is overly harsh, especially at
 the point when bumps and ripples are
 contacted by the front wheel.
 • Bumps and ripples are felt directly;
 the initial hit is routed through the
 chassis instantly, with big bumpsbouncing the tire o ff the pavement.
 • The bike’s ride height is affected neg
 atively—the front end winds up riding
 too high in the corners.
 • Brake dive is reduced drastically,
 though the chassis is upset significantly
 by bumps encountered during braking.
 Lack o f Rebound Damping (Rear Shock)
 • The ride is plush at cruising speeds,
 but as the pace increases, the chassis
 begins to wallow and weave through
 bumpy corners.
 • This causes poor traction over
 bumps under hard acceleration; the
 rear tire starts to chatter due to a
 lack o f wheel control.
 • There is excessive chassis pitch
 through large bumps and dips at
 speed, and the rear end rebounds too
 quickly, upsetting the chassis with a
 pogo s tick action.
 Too Much Rebound Damping (Rear Shock)
 • This creates an uneven ride. The rear
 suspension compliance is poor and
 the feel is vague.
 • Traction is poor over bumps during
 hard acceleration (due to lack of
 suspension compliance).
 • The bike wants to run wide in corners since the rear end is “packing
 down”; this forces a nose-high
 chassis attitude, which slows
 down steering.
 • The rear end wants to hop and skip
 when the throttle is chopped during
 aggressive corner entries.
 Lack of Compression Damping (Rear
 Shock)
 • There is too much rear-end “squat”
 under acceleration; the bike wants
 to steer wide exiting corners (since
 the chassis is riding rear low/nose
 high).
 • Hitting bumps at speed causes the
 rear to bottom out, which upsets
 the chassis.
 • The chassis attitude is affected too
 much by large dips and G-outs.
 • Steering and control become diffi
 cult due to excessive suspension
 movement.
 Too Much Com pression Damping (Rear
 Shock)
 • The ride is harsh, though not quite as
 bad as too much rebound; the faster
 you go, the worse it gets, however.
 • Harshness hurts rear tire traction
 over bumps, especially during
 deceleration. There’s little rear-end
 “squat” under acceleration.
 • Medium to large bum ps are felt
 directly through the chassis; whenhit at speed, the rear end kicks up.
 Reprinted courtesy of Sp ort Rider  
  Magazine— www.sportrider.com.
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 Project 30
 Adjust Ride Height
 1 h o u r
 Ta p e m e a s u r e , r u l e r o r
 c a l i p e r , w r e n c h e s ,
 s o c k e t s , t o r q u e w r e n c h
 s c r e w d r i v e r s , A l l e n k e ys
  j a c k o r l i f t , a s s i s t a n t
 C O S T : N o n e .
 P A R T S : N o n e
 TI P : L o w e r i n g a b i k e c a n d r a
 m a t i c a l l y a f fe c t g r o u n d
 c l e a r a n c e , so b e c a r e fu
 w h a t y o u w i s h fo r
 B E N EF IT: A b i k e t h a t s t e e r s t h e w
 y o u w a n t i t t o
 Adjust ing the r ide height can be an important step
 toward ge t ting you r b ike to behave the way you
 want i t to . Chang ing the r ide he igh t can he lp w i th
 spe ed ing up o r s low ing dow n s teer ing , a l te r ing rear
 wheel t ract ion, keeping the chassis at t i tude the same
 af ter changing to a d i f ferent ti re prof i le , o r s imply low
 ering the bike fo r a sho rter rider.
 As w ith any suspe nsion change, l it t le a lterat ions can
 have big effects on your bike. Take careful notes, begin
 ning w ith the baseline measureme nts. After that, m ake
 sure you record every change you m ake.
 To find your baseline rear ride height, measure from
 t he ce n t e r o f the r ea r ax le t o a sp o t on t he f ram e o r
 bod yw ork d i rect ly above the axle wi th your b ike ’s rear
 suspension topp ed ou t . Wr i te down both the measure
 ment and the po in t measured to , so you can ensure
 repeatabil i ty. For the fork, measuring a change in r ide
 height is easy. Since the fork tubes extend through the
 t r ip le c lam p on m ost spor tb ikes , you s im p ly measure
 how far they protrude abo ve the tr iple clamp.
 Be clear on what you are seeking wi th changes to
 r ide height. The factory sett ings are designed as a com
 promise to h and le m ost s i tua t ion s a r ider is li ke ly to
 encounter . For example , i f you d rop the f ron t end to
 steepen the rake angle and speed up the steer ing, you
 may ge t a bike tha t turns in quickly bu t is unstable in a
 straight line and wants to shake its head over every litt le
 road imper fect ion. You can a lso exper ience the same
 beh av io r i f you ra ise the rear o f the b ike to increase
 g r ound c lea r ance . The gene ra l r u les o f thum b с о
 cerning r ide height can be sum marized as:
 Bike is nose high (front too h igh or rear to o low):
 • Cha tter or po or gr ip on front t ire exit ing corners
 • Dif f icult to steer or cha nge direct ion
 • M otorcycle runs w ide exiting corners
 Bike is nose low (front too low o r rear too high):
 • M otorcycle unstable at high speeds
 • Unstable, tr ies to swap ends under hard braking
 • Lack o f gr ip from rear t ire
 See “ Suspens ion T r oub leshoo t i ng Symp t oms”
 Project 29 to de termine whe ther your problem involv
 r ide height or damping. Because sy m ptoms can be s
 i lar, you may w ant to ta lk to a bike suspen sion expe rt
 a second opinion.
 Typ ica l ly , you ch ange the f ro n t ’s r ide h e igh t
 sl iding the tr iple clam p up o r down on the fork legs. U
 a rear s tand to s tab i l i ze the b ike . P lace a jack o r
 unde r the front of the bike and crank it up u nt i l the f
 is ful ly extended. T his takes the pressure off the fork a
 makes it easier to sl ide the legs up and down inside
 tr iple clam p.
 Al tering a b ike ’s rear ride height can be a b i t m
 com plicated than the front. I f you’ve already installe
 sp i f f y a f te rma rke t shock w i th an in tegra l r ide-he i
 ad jus te r , s imp ly loosen th e lock nu t and crank
 adjuster up or down until the desired height is reache
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 This ZX-6R has a factory spacer already installed. The two washers
 (right) w ill allow the shock to be lengthened or shortened in 2-mm
 increments, which should be more than adequate.
 hough you can measure the height of a fork leg above the triple clamp
 in a ruler, a caliper will lock into position and allow you to accurately
 mpare the height of both fork legs. Working on one leg at a time,
 csen all of the triple clamp pinch bolts except one. Prepare for the front
 drop when you loosen the final bolt. You can assist a fork tube in slip-
 -3 through the triple clamp by twisting it slightly. If the triple clamp will
 st slide down on the fork leg, a retaining clip may be hidden under the
 p  triple clamp. You'll need to raise the clamp and remove the clip before
 x i can lower the triple clamp. When the front has been lowered or
 sed the proper amount, tighten one bolt and carefully measure the fork
 ight If you are raising the triple clamp on the fork, lifting the bike
 ghtly on the jack may help. Don’t raise the triple clamp on the fork so
 gh that the fork cap is below the clamp's top surface. If you get to this
 o iit, move to the back of the bike and lower the rear. Some bikes with
 erted forks have registration marks on the top of the tube to assist in
 ting the height, but you should still double-check the height with aer or caliper. When you’re certain of the height, retorque all of the
 mch bolts and move on to the second fork leg.
 This Penske shock has an integral ride-height adjuster. Just loosen thelower locknut (as shown) and turn the adjuster to lengthen or shorten the
 shock length. Don’t forget to tighten the locknut.
 Dweve r , make su re tha t you don ’ t a l t e r t he he igh t
 eyond the sh ock m anufacturer’s recomm ended range,
 и don ’ t wan t the shock ’s p is ton rod to fa il , do you?
 Those o f you w i th nonad jus tab le shocks have two
 o ices for altering the rear ride height. You can change
 9 leng th o f t he shock , o r change the suspens ion tie
 cds (or dog bones). Both of these option s offer com pro-:ses. F irst, chang in g th e le ngth o f th e do g bones w ill
 m ange the progression rate of the en tire rear suspension.
 I f you lengthen the d og bones to drop the bike, the pro
 gression rate w ill increase, giving a stiffer ride. While you
 can a l te r the rear r ide he ight by chang ing the sh oc k ’s
 sag, you w ill comp rom ise its ability do its job.
 To keep the progression rate the sam e on a lowered
 or ra ised b ike , a l te r ing the length o f the shock or the
 shock mount is the pre ferred way to go. Some b ikes,such as the ZX-6R show n in the photos, have the top
 shock mount bo l ted to the f rame wi th a spacer. You ’ l l
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 LOWERING CAUTIONSAnyone with a shorter inseam looking to
 get better footing while straddling his or
 her bike needs to be aware o f the com
 promises involved in lowering a bike.
 First and most importantly, you will
 decrease your cornering clearance. To
 put it in plain English, you can no longer
 lean your bike over as far as its
 designers intended. If you even occa
 sionally scraped your footpegs or any
 other part o f your bike while riding, you
 should avoid lowering your bike. Try
 reshaping your sea t or buying a lower
 aftermarket seat. Also, consider simply
 getting more comfortable with only one
 foot on the ground at a stop. Look at the
 grid of any AMA National, and you’ll see
 lots of jockey-sized riders in perfect
 control of their machines with only one
 foo t down.
 The maximum you should ever con
 sider raising the fo rk tubes in the triple
 clamp is 15 mm. The increasingly compact
 sporting packages built today won’t allow
 much more than that. Even then, you
 should test to make sure that full fork
 travel doesn’t allow the fender or tire to
 contact the triple clamp or other compo
 nents, such as the radiator. Since you’ll be
 lowering the front and rear the same
 amount to maintain chassis attitude, you’ll
 most likely be pretty safe lowering the rear
 15 mm, but you should check to make
 sure that your rear wheel doesn't hit the
 rear fender when fully compressed.
 Lowering your bike any more than the
 15 mm will require installation of lowering
 blocks in the fork. You’ll also need to
 shorten the fork springs to deliver the
 approp riate rate over their new, shorter 
 travel. Lengthening the tie rods also mat
 the rear linkage significantly more progr
 sive (i.e., stiffer) and limits your shoc
 effectiveness. If your shock doesn't ha
 ride-height adjusters, you should consid
 buying a shorter shock or having a susp
 sion company shorten your shock's sh
 Otherwise you risk sign ificantly comp
 mising the suspension's function.
 Other lowering considerations inclu
 shortening the side stand. You need
 make sure the stand allows the bike to le
 over far enough to remain stable and n
 fail over. Finally, if you do lower your bi
 carefully build up to your new maxim
 lean. Flicking your bike into a corner befo
 you know where the hard parts will dra
 could have you touching down ha
 enough to lever a wheel off the groundand then you’ll really touch down.
 Although dragging bodywork is relatively benign, beware: Hard parts us
 ally aren’t tar away. To increase the ride height without altering the chas
 attitude, the front and rear of this bike needed to be raised an equal
 amount to eke out some more clearance on a tight and bumpy track.
 A bike li ft eases the process of adjusting the front ride height by taking
 the bike’s weight off the front suspension. You can also use the lift to
 assist in raising or lowering the triple clamp on the fork tubes.
 need to r emove t he shock t o ga in access t o t he
 mounting bracket. N ext, take th e bra cket (or the spacer)
 to your local hardware store to f ind washers that f i t the
 m ount . By comb in ing washers o f vary ing th ickne ss
 with the sto ck spacer, you w ill be ab le to raise or low
 the rear r ide h eight . Keep the cha nges sm al l. Curr
 rear suspension l inkages have a leverage ratio of abo
 2:1. So, a 2-mm space r wil l raise the rear abou t 4 mm
 A f t e r e a c h c h a n g e — e i th e r f ro n t o r r e a
 r eassemb le you r b i ke and r i de i t t o make su r e y
 haven’t created han dl ing problem s. I f you have, re
 your suspension to i ts previous set t ings. I f you ha
 lowered the b ike , remem ber tha t you have decrea s
 you r corner ing c learance.
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 TI M E : 1 - 2 h o u r s
 Project 31
 Change Your Fork Oil
 TO O L S : W r e n c h e s , s o c k e t s , t o r q u e
 w r e n c h , s c r e w d r i v e r s ,
 A l l e n k e y s , m e t r i c t a p e
 m e a s u r e , j a c k , c i rc l i p
 p l i e rs o r j e w e l e r' s s c r e wd r i v e r s ( f o r n o n - s c r e w - o n
 c a p s ) , p r e s s ( f o r n o n
 s c r e w - o n c a p s ), c a l i p e r o rr u l e r , R a t i o R i t e o r a n o t h e r
 g r a d u a t e d c o n t a i n e r ,s p r i n g c o m p r e s s i o n t o ol
 ( f o r i n v e r t e d f o r k s )
 T A L E N T : 1 t o 3
 C O S T: $
 P A R T S : F o r k Oil
 T IP : O v e r f i l l t h e f o r k s l i g h t l y i f
 y o u a r e u s i n g a s u c t i o n -
 t y p e t o o l t o s e t o i l h e i g h t
 B E N E FI T: C o n s i s t e n t d a m p i n g f r o m
 y e a r t o y e a r
 Fork o i l , li ke m otor o i l, loses v isc os i ty over time. I f
 ignored, the fork w i ll cease to perform properly and
 rna l com pon en ts s uch as the s l i de r bush ings w i ll
 g in to wear . I f you ’ re not p lanning to upgrade your
 nt suspension, replace you r fork's sl ippery stuff every
  years or 15,000 m iles, or at the interval your factory
 vice manual recomm ends.
 To rep lace the fork o i l on n ew er b ikes, rem ove the
 k from th e chassis. F irst remove the fron t wheel. Then
 move the front fender by un bolt ing i t from the fork legs.
 Bikes w ith fork cove rs require tha t the fo rk cove rs be
 oved, too. Remove the top tr iple clamp (with the bar
 attached) by unscrew ing the b olt or nu t securing the
 clamp to the steer ing stem. W iggle the bar front to
 k as you walk the tr iple clam p free. Once i t sl ips off,
 the bar on a th ick p iece of padding on the tank. Now
 c re w an y th in g securin g th e fo rk co ve r to th e lo w er
 le clamp and fol low the above directions to extr icate
 fork legs from the lower tr ip le clamp.
 S c r e w ca p s sh o u ld b e re mo ve d w i th a so cke t o r
 nch. H olding a rag securely over the fork ca p is good
 ice—even fo r thos e w i th screw - type caps . As you
 ch the last thread, the cap w i ll tend to f ly off. I f you’re
 holding on to i t, you o r the c ap co uld suffer.
 Dam ping rod forks are slightly easier to prepare for an
 change. With the ca p off, pul l out the spa cer and any
 wash ers and lift out the spring. Turning the spring c ounter
 clockw ise as you lift i t out helps to free it of exce ss oil, but
 yo u’l l sti l l w ant to w ipe it off and place it on a clean rag.
 C ar tr idge fork s ( inc lud ing inver ted forks) requi re a
 d i ff e r e n t a p p r o a ch : d i sco n n e c t th e f o r k ca p f ro m th e
 cartr idge piston rod by loosening the lockn ut securing i t
 to the cap wi th a wrench on the nut and socket on the
 cap. N ext, remove the n ut from the piston rod to free up
 the spacer , spr ing, and washers. (Note the i r order for
 reassembly.)
 I f you can’ t see the nut a t the base o f the fork cap,
 yo u r b ike r e q u ir e s a ca r t r id g e f o r k co m p r e ss io n t o o l
 (available as a factory service p art from your b ike’s m an
 ufacturer, or from an aftermarket com pan y such as Race
 Tech) to com press the fork spr ing to reveal the locknut
 se cu r i n g th e c a r t r id g e t o t h e ca p . O n ce th e p r e l o a d
 spacer is compressed enough to reveal the nut , use a
 pai r o f wrenches, loosen the locknut , and sp in the cap
 off the cartr idge piston rod.
 Em pty the oi l into a sui table container for tran spo rt to
 a recycl ing center. In ord er to make sure that al l the old,
 dir ty oi l is expel led from the fork, yo u’ l l need to pum p the
 s l ide r up and dow n a m in imum o f 10 times. C ar tr idge
 forks (both standard an d inverted) require that the piston
 rod be pum ped to expe l the o i l. I f you c an ’ t g r ip the
 locknu t on the end o f the rod w hi le pum ping it , you can
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 After you remove the front wheel, unbolt th
 fender. You may need to squeeze the sides
 slightly to remove it. Beware, the paint
 scratches very easily.
 buy the screw-on factory par t in tended for th is job , o r
 call R ace Tech.
 Measure out the am ount of o il recomm ended b y your
 factory service m anual before ad ding i t to the fork. I f you
 plan on using a fork oi l level tool, ad d betwee n half an
 ounce and an ounce of extra oil. If you’re using the dip
 st ick m ethod, fo l low the m anufacturer’s recom mended
 amo unt. Pour the oi l into the fork and f il l the system by
 pum ping the fork and piston rod a minimum of 10 times.
 Keep pum ping unt i l you no longer hear air escaping.
 Measure fork oil height with the fork fully compressed
 and no spring installed. You can use a coat hanger or amore sophisticated fork oil level tool sold in the aftermarket.
 Don ’ t wo r ry a bou t to rqu ing fo rk caps in to the fo rk
 tubes until the unit is reinstalled in the triple clamp with
 t h e l o we r c l a mp b o l t s t o rq u e d t o s p e c . B e f o re y o u
 t ighten the tr ip le clam p pinch, m ake sure that the to p of
 the fork tube (not the cap that si ts on top of i t ) is f lush
 w ith the to p of the tr ip le clam p (that is, unless your fac
 tory service manual specif ies otherwise). Folks with fork
 covers can save th is s tep u nt i l a f te r the sec ond leg is
 mounted. Ju st don ’t forget to do th is f inal tweaking oncethe top t r ip le c lam p is in p lace and to rqu ed to the
 steering stem. N ow mo ve on to the other leg. Before you
 ride, return the air preload ( i f you have i t ) to your pre
 ferred settings.
 Whenever you do any work that requires removing the calipers, don’t
 leave them hanging by the brake lines.
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 On bikes with air-adjustable preload, release all
 the pressure by pressing the pin in the center of
 the valve. If the handlebars will prevent you
 lifting the spring straight out of the fork leg,
 remove the bar from its clamps and lay it on
 some padding placed on the tank. Loosen the
 bolt(s) securing the top triple clamp to the fork
 leg. Bikes with screw-on caps only need to
 have the caps unscrewed with a wrench or
 deep socket. Caps secured with a circlip or
 retaining ring must be pressed in to take the
 pressure off the circlip. Two tools can make this
 much easier. Some automotive part pullers will
 hook over the triple clamp and press in the cap
 via a thumbscrew. A woodworker’s corner
 clamp can achieve the same result for much
 less money (usually around $5). Press down on
 ap just enough to take the strain off the circlip. Using a jeweler’s screwdriver or pick, remove the circlip, and slowly ease the cap out with the press,
 will want to hold a rag over the cap, as it may jump out from the force of the spring. Cruisers without fork covers only require that you loosen the
 on the upper and lower triple clamp and slide the fork free.
 For damping-rod forks, once you remove the cap, pull out the spacer and
 any washers and lift out the spring. Turning the spring counterclockwise
 as you lif t it out helps to free it of excess oil, but you’ll s till want to wipe it
 off and place it on a clean rag. Folks with cartridge forks need to go
 through one or more additional steps to free the spring and spacers: You
 will need to disconnect the fork cap from the piston rod by loosening the
 locknut securing it to the cap with a wrench on the nut and socket on the
 preload adjuster. Then simply unscrew the cap from the rod and remove
 the spacer, spring, and washers. (Note their order for reassembly.)
 119
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 So, you se t your sag only to f ind th at your spring rate
 was w rong. O r perhaps your stock springs are tired
 from a couple years of riding. Either way, you’re looking
 at installing a new set of fork springs. Swapping springs
 in t rad i t iona l fo rks, b e they da m ping-rod o r car tr idgeunits, is easy. Inverted forks may require special tools
 and techn iques, b u t the process is stil l pretty easy.
 Re fe r to the p rev ious p ro jec t , wh ich de ta i l s t he
 process for removing the fork f rom y our bike. When you
 disassem ble a cartridge fork on a cruiser, you m ay notice
 som eth ing funn y ab out the fo rk ’s in terna ls . Yep, o f ten
 only one of the legs will have a cartridge. The other one
 wil l only have oi l and a spring. When you consult your
 factory service manual, you may also discover that the
 fac to ry has d i ff e ren t requ i remen ts fo r o i l vo lume andheight for each leg.
 A l th o u g h y o u ma y b e te m p t e d t o d ro p y o u r n ew
 spr ings in to p lace, do n ’ t —unless you wa nt to wipe up
 the fo rk oi l tha t splashes out. I f you are using progres-
 sive-rate springs tha t are w ound more tigh t ly at one end
 than the o ther, some m anuals w i ll recomm end p lac ing
 t h e s p r i n g w i th t h e t ig h t ly w o u n d e n d d o w n . Wh y ?
 Ac cord ing to the fo lks a t Progress ive Suspension, the
 direction o f the spring w ind m akes no mechanical d i ffer
 ence, though somet imes or ien t ing the spr ing th is waywill lessen the spring noise. Racers, on the other hand,
 recommend keep ing the t igh t l y wound sec t ion up to
 Project 32
 ChangeSprings
 Fork
 1 h o u r
 W r e n c h e s / s o c k e t s , t o r q u
 w r e n c h , c i r c l i p p l i e r s o r
  j e w e l e r ' s s c r e w d r i v e r s
 ( fo r n o n - s c r e w - o n c a p s)
 p r e s s (f o r n o n - s c r e w - o n
 c a p s ), c l a w - t y p e p i c k - u pt o o l t o g r a b c a r t r i d g e
 p i s t o n r o d ( o p t i o n a l ),
 s a w w i t h m i t e r b o x or
 I p i p e c u t t e r , ra g s , j a c k o
 f r o n t s t a n d
 S$$
 F o r k s p r i n g s , P VC t u b i n g
 If yo u r f o r k i s m o r e t h a n
 f o u r ye a r s o l d , t h i s i s a
 g r e a t w a y t o f r e s h e n u py o u r r id e
 To keep your bike clean, slowly pull the spring out of the fork leg. Turning
 it counterclockwise can also help leave the oil in the fork.
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 ressively wound springs can be identified by how the wind is tighter
 e end. This helps the spring to function at one rate fully extended
 a sti ffer one as it compresses.
 ke i t par t o f the b ike ’s sprung we ight ( the par t o f
 b ike suppo r ted by the suspens ion) ins tead o f the
 p rung we igh t on t he whee l t ha t m us t t rack ove r
 em en t ir regu la r it ies . E i the r way , th e sp r ing w i llk the sam e—you dec ide.
 f you need to make you r own pre load spa cer to f i t
 spring, use the largest PVC that w i ll f i t inside the fork
 You will need to cu t the sp ace r perpend icular to the
 ng. A miter box o r pipe cutter wi l l help, but isn’t nec
 ary. Tho se with nona djustable forks wi l l w an t to make
 riety of spacers in quarter-inch increme nts on either
 o f the spring m anufacturer’s recom me ndat ion to aid
 e t t ing sag. Use a kn i fe and a b i t o f sand pap er to
 urr the spacers. Wipe both the interior and the exte
 of the spacers clean before insta l l ing them. Don’ t
 et to w r i te thei r length on them w i th a Sharpie, so
 don’ t have to m easure them each time you change
 . Make sure tha t the pre load spacer is the length
 ci fied by the spr ing m anu facturer before placing i t ,
 any necessary washers , in to the fo rk leg .
 ssemb le the freshened fork in the reverse of the way
 disassem bled i t.
 The rare cruiser fork with rebound adjusters requires
 c ia l assem bly techn iques, so con su l t your fac tory
 vice manual for the recommended method. To f inish
 you r fo rk , m ake sure you to rq ue th e fo rk caps, an d
 ’t fo rget the p inch bo l ts on the t r ip le c lam p. Once
 ve rese t you r sag , you shou ld f ee l a no t i ceab le
 ovemen t in you r suspension.
 Although you can remove a circlip fork cap by pressing down on the cap
 with a screwdriver while simultaneously removing the circlip, this cheap
 woodworking clamp makes the job much easier.
 These precut and labeled spacers will speed the setting of your bike's
 preload if you don't have adjustable forks.   C  H  A  N  G  E
   F  O  R  K
   S  P  R  I  N  G  S
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 INSTALL
 AFT
 ERMARKET
 SHOCKS
 Project 33
 Install Aftermarket Shocks
 TI M E : 1 h o u r
 TO O L S: W re n ch e s , so c k e ts , t o rq u
 w r e n c h , s o c k e t e x t e n d e r s
 a n d / o r u n i v e r s a l j o i n t , b i k
  j a c k o r l i f t , z i p t i e , an
 o p t i o n a l a s s i s t a n t
 TA LE N T: 1 t o 3 (d e p en d in g on
 s h o c k l o c a t io n )
 C O S T: $ $ $ t o $ $ $ $
 P A R TS : A f t e r m a r k e t s h o ck s
 TIP : M o u n t i n g a s i n g l e s h o c k
 i n s i d e t h e c h a s s i s
 r e q u i r e s m o r e f i n e ss e
 t h a n d u a l s h o c k s
 B E N E F I T : B e t t e r c o n t r o l o f y o u rb i k e ’ s r e a r s u s p e n s i o n ,
 b e t t e r g r i p , b e t t e r h a n d l i n g
 Stoc k cruiser shocks haven’t kep t up with the m arch
 of suspension technology. For the w ay tha t many
 cruisers are ridden, this hasn’t really made a difference.
 Sti ll , m any r iders prefer the styl ing of aftermarket units.
 Other riders, thanks to their r iding ability, can sense the
 l im i ta t ions o f the OE un i ts . W hatever you r reason fo r
 swapping shocks, you’l l generally get a sexier- looking,
 better-performing bike w ith an aftermarket susp ender or
 two . Even if you’re not adding an afterma rket piece, this
 project wil l be helpful to those who need to remov e their
 shock to send i t o f f for revalv ing, a s imple rebui ld , or
 installation o f a different rate spring.
 Begin b y pu tting y ou r bike on a jack or bike lift. Next,
 you ’l l wa nt to secure the front en d so tha t i t doesn’t roll
 away w hile you’re elbow deep in the bow els of your bike.
 W hile some peop le per fo rm th is m od i f ica t ion w i th the
 f ront wheel snugged up aga inst a wal l, I’ve found th at
 a zip t ie around the front brake lever works ju st f ine for a
 simple shock swap.
 I f your b ike wi l l be s i t ting w i thou t a shock w hi le i t ’s
 out for freshening, you sho uld cons ider f inding a way to
 secure your bike. Regardless of how long you e xpe ct the
 project to take, do n’t l ie under your bike un t il you ’re cer
 ta in that i t is safe ly suppo r ted. Rem ove any pa r ts ( like
 the sea t , sadd lebags, s ide covers , o r the exhaust
 system) tha t block unfettered access to the area around
 the l inkage. During this project, you’l l be adjust ing the
 height o f the bike on the ja ck o r l i f t to al low th e eyelets
 on the shoc k to l ine up with their mates on the bike.
 C r u ise r s w i th t he shoc k a t tached t o some s o r t o
 l inkage require tha t you part ially disassemb le the l inkag
 to get to the s hock . Begin wi th the base o f the shock
 Look c lose ly at the bol ts secu r ing the t ie rods (or do
 bones). On many bikes, you will have difficulty removin
 the b ol ts for e i ther the to p or bo t tom end of the rods
 Determine which bo lt is easiest to rem ove and lower th
 l inkage o ut of the way. Remove the bolt secur ing the to
 o f the sho ck to i t s m ount and care fu l ly lowe r the o l
 shock out pa st the swingarm.
 Care fu l ly p lace the new shock in pos i t ion . Som
 shoc ks a r e eas ie r t o s l ip i n t o p lace f rom above th
 sw ingarm ra ther than f rom be low. P lace the to
 Lift your bike so that the shock fully extends, but the rear tire doesn't
 leave the floor.
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 Space is really tight, but with the rear wheel
 supported, the shock should slip right into
 position. You may have to adjust the bike l ift up
 or down slightly to get the eyelets on the shock
 to line up with the chassis.
 u nt in g bo l t through the shock ’s eyelet and le t it hang
 place. I f you r new sho ck has a remote reservoir , you
 ed to fin d a p la ce to m ount it . If th e s ho ck ’s in s truc-
 ns don’ t have a recommended posi t ion, f ind a p lace
 г е you can secure ly m ount the reservo i r so tha t it
 es  not interfere with the rear wheel travel or with the
 e r ’s leg or foo t. Using the sup plied rubb er spacers and
 e clamps, loosely m ount the reservoir and check that
 sh o ck ’s b ra id ed sta in le ss-s te e l line do esn ’t abra de
 fr a m e o r an y o th e r p a rt o f th e b ik e . You c an buy
 vers tha t wrap a round the l ine l i ke a spr ing a t your
 a l bike shop. O nce you are certain ab out the reservoir
 i t ion , t ighten the hose clamps.
 Reassem ble the s uspens ion l inkage in the reverse
 order of your disassembly. A l ight coat of grease on the
 bolts' shafts (while keeping the threads clean) wil l help
 them slip into place and prevent corrosion. You may f ind
 that you have to rotate the s ho ck sh af t s l igh t ly to help
 the clevis sl ide over the l inkage. I f you have trouble l ining
 up the b olt holes, adjust the length o f the b ott le jack s up
 port ing the rear of the bike. Proper torquing of the b olts
 is essential for keeping everything where it belongs.
 Before you can get back on the road, you need to
 se t the sag and dam ping to the s hock man ufac tu re r ’s
 recommendat ions.
 ny aftermarket shocks will have rebound damping adjusters that Dual shocks are almost too easy to replace. Simply unbolt one and install
 w you to modify the shock's behavior as it extends after absorbing the other. You still need to support your bike with a jack, though,
 mp.
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 H ow i t W or ks
 Steel vs. Aluminum
 Steel Tube Frames
 Pressed Steel Frames
 Aluminum Frames
 Frame
 Pro jec ts
 P ro je c t 3 4: Check Steering Hea
 Bearings
 P ro je c t 35 : Re pack or Replace
 Steering H ead Bearin
 P r o je c t 36 : Swingarm Pivot
 Bearing Replaceme
 WARNING! KEY CONCEPT
 OLD SCHOOL TECH MAINTENANCE TIP
 TOMORROW'S TECH MONEY-SAVING TIP
 Just as the human spine serves as the main support
 s t ruc t u r e f o r you r body , you r m o t o r cyc le ’s f rame
 serves as the m ain supp ort for the rest of the bike. Unlike
 yo ur sp ine, however, your b ike ’s frame can tak e many
 form s—steel or aluminum, pressed o r trell is, ca st and/or
 welded, and so on.
 STEEL VS. AL UMINUM
 P a p e r o r p la s t i c ? R e g u l a r o r d e c a f ? C h o c o l a t e o r
 pean ut but ter?
 Li fe presen ts us wi th a v ar iety of cho ices dai ly, but
 few of them are as wel l defined as the cho ice between
 steel or a lum inum as a f ram e m ateria l. Each one pres
 ents i ts own un ique blend o f advantages.
 For instance, steel is quite st i f f and strong c ompared
 to aluminum, b ut m uch heavier. Given identical lengths,
 overa l l d iam eters, and w al l th ickn ess , a p iece o f steel
 tub ing is rough ly th ree time s as s t i f f, th ree tim es as
 strong, but three times as heavy as a piece o f aluminum
 tubing. Steel is easy to weld (at least unt i l you get into
 more ex otic m olybden um -alloy steels), and fair ly easy to
 fabr icate—that is, make tubes from it , cast ings, sheets,
 ext rusions ( th ink of toothpaste being squeezed f rom a
 tube) , and a host of other forming methods. And whi le
 aluminum requires more ski l l to weld, i ts sof t , p last ic
 (ductile) nature m akes it a n atural for fabrication.
 What’s crucial, though, is that strength and st i f fness
 are a lso pr imar i ly funct ions o f d iam eter and w al l th ick
 ness. Conseq uently, by using m ore material (thicker tube s
 or larger spars), a designe r can create an alum inum fram
 that ’s as st rong and st i f f as i ts steel equivalent . Wh
 firmly tips the balance in the favor of the m aterial used f
 sod a po p ca ns, however , i s tha t the s tee l equ iva le
 would a lmo st cer ta in ly have pa per- th in tubes or spar
 which could be easily damag ed and extremely dif f icult
 weld i f a repair is needed. A r ider might not have muc
 conf idence in a f rame tha t he cou ld poke h is f ing
 through as if i t were a piece of r ice paper. All of that
 wh y a luminum has becom e the m ateria l o f cho ice f
 f ram es designed and made for m ost h igh-per formanc
 motorcycles. Recent advances in technology, such a
 ext remely accura te and th in -wa l l vacuum d ie -cast in
 techniques, have m ade aluminum frames so prevalent.
 STEEL TUBE FRAMES
 In the beginning (when dinosaurs roamed
 the earth, etc.) , proper motorcycle frames
 were we lded up f rom co l lec t ions o f s tee l tub ing .
 The earliest versions were litt le more than glorif ied
 bicycle frames, with a single backbone tube and a
 s ing le -crad le tube tha t ex tended dow n from the
 steer ing head, then underneath the eng ine . The
 next var ia t ion s im p ly doub led the do wn tube in to
 what’s called a double-cradle frame, with the front
 o f the engine bol ted sol id ly between the tw o do wn-
 tubes fo r add ed r igidity.
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 One o the r s tee l t ube i te ra t ion i s the sp ine o r
 ackbone frame, which util izes a large-diameter tube or
 2bricat ion running from the steering head, over the top
 the eng ine, wi th no dow ntubes w hatsoever. Such a
 esign can be one o f the sim plest and least expensive to
 manu fac tu re . Ye t desp i te the i r seeming lack o f
 op h is t ica t ion , ba ckbo ne f rame s can be ex t rem e ly
 f fect ive. Perhaps the most recent example is Honda’s
 599, introduced in the United States as a 2004 model,
 and a few years ear l ie r in Europe as the Hornet 600.
 Whatever you cal l i t , the bike’s backbone frame works
 veil, and th e bike im m ediately gained a reputation fo r its
 xcellent, confidence -inspiring handling.For the m ost part , the d ouble-cradle design w ent on
 o b e c o me a n e a r i n d u s t r y s t a n d a rd . A n d t h e mo s t
 amous o f a l l such s tee l t ube f rames is the Nor ton
 =e a t h e rb e d . A c c o rd i n g t o l e g e n d , t h e Mc Ca n d le s s
 brothers from Northern Ire land were w izards with tubes
 and to rche s , es pec ia l ly b ro the r Rex. Supp osed ly , in
 1949 , Rex s imp ly gave Nor ton h is la tes t
 dou b le -c rad le f ram e des ign , com p le te w i th
 swingarm and dua l-shock rear suspens ion—
 qu i te a b reak th rough then . No r ton race r
 Harold Daniell is credited w ith giving the fram e
 i t s i l l us t r ious name. A f te r samp l ing a
 Mc Ca n d le s s - f r a me No r t o n Ma n x , Da n ie l l
 likened the exp er ience to “ r id ing o n a fea th
 erbed.” A t the t ime the Norton’s handling was
 indeed head and shou lders above the rest ,
 and the Featherbed went on to inspire dozens
 o f c o p ie s , mo s t c o m in g f r o m t h e n a s c e n t
 Japanese motorcycle industry.
 After the Featherbed, however, steel tube
 f rame des ign on p roduc t ion b ikes v i r t ua l l y
 stagnated for m ost of a generat ion. I t w asn ’t
 until 1983 w ith the advent of H onda’s V45 Interceptor that
 m anufacturers seem ed in terested in t ry ing som eth ing
 new o r d if ferent. Even then, the m ost interest ing th ing
 ab out the Intercep tor’s fram e was its use of silver-painted
 square and rectangular steel tubing in an attem pt to make
 a visual connect ion w ith Honda’s NS500 two -stroke V-3
 Grand Prix road racer. Yet wh i le the tw o fram es looked
 som ewh at s imi la r a t a d is tance, the N S500’s was c on
 structed of a luminum tubing.
 Why the near-total absence o f changes to steel tube
 f rame de s ign in such a long pe r iod o f t im e? S imp ly
 because i t ’s a mature techno logy; the f laws have long
 ago been ide ntified and su bseq uently rectif ied. It ’s a newversion of the old saying, “I f i t a in ’t broke . . . ” Steel tube
 TRIPLE
 CO
    F   R   A   M   E
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 F R A M E T R O U B L E S H O O T I N G
 К Е DOESN'T WANT
 TO RESPOND
 SMOOTHLY, EVENLY
 TO SMALL STEERING
 NPUTS AT SLOW
 SPEEDS
 FRONT END/
 STEERING FEELS
 -OOSEAND
 '.'PRECISE; KLUNK
 CAN BE HEARD AND
 =ELT THROUGH
 -ANDLEBAR OVER
 BUMPS AND WHEN
 COMING TO AN
 ABRUPT STOP
 ZAN FEEL A
 DEFINITE DETENT
 THROUGH THE
 HANDLEBAR(S)
 iVITH THE FRONT
 .'.HEEL POINTED
 STRAIGHTAHEAD
 DISTURBINGLY
 MPRECISE
 STEERING; AT
 HIGHER SPEEDS
 BIKE WALLOWS AT A
 =OINT THAT SEEMS
 DIRECTLY BELOW
 THE RIDER
 P R O B A B L E C A U S E S
 Steering head bearings too tigh t
 Steering head bearings too loose
 Flat spots in bearings/rollers
 and/or races of steering
 head bearings
 Loose swingarm pivo t bolt
 A C T I O N T O R E P A I R
 Check and adjust steering
 head bearings
 Check and adjust steering
 head bearings
 Replace steering head bearings
 Torque according to shop
 manual figure(s). If unsuc
 cessful, have a dealership diag
 nose the problem
 R E L E V A N T P R O J E C T S
 Project 34: Check
 steering head bearings,
 Project 35: How to
 repack or replace
 steering head bearings
  
 Assisting them in their design process was
 inc reas ing ly soph is t i ca ted techno logy
 associa ted especia l ly wi th h igh-pressure /h igh-
 vacuum die-casting and spark erosion techniques,
 fo r example . Both processes permi t creat ion o f
 remarkab ly accura te , p rec ise , and th in -wa l l
 a luminum parts , wh ich , when welded together,
 permit f ine-tuning of the desirable portion of frame
 flex, w ithout also getting the disastrous kinds of f lexthat destroy handling. Honda was the first to trum pet
 the arr ival of such th inking and technology on i ts
 s t reet b ikes, and the o ther manufacturers have
 quickly followed suit.
 And fo r the cynics wh o bel ieve the only people who
 benef i t f rom such advances are sport b ike pi lots, they
 might feel heartened to know those selfsame influences
 spread through each manufacturer’s l ineup more com
 pletely each year. The connect ion between racing and
 road bikes has never been shorter, or more direct.
    F   R   A   M   E
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 Check Steering Bearings
 Head
 TI M E : 2 - p l u s h o u r s , d e p e n d i n g
 o n w h a t m a i n t e n a n c e i s
 r e q u i r e d
 TO O L S : W r e n c h e s a n d s o c k e t s ,
 r e a r s t a n d , b i k e j a c k
 C O ST: $
 P A R TS : R e p l a c e m e n t b e a r i n g s
 T I P : All p a r t s t h a t c o u l d e x e rt
 a n y f o r c e o n t h e f r o n t e n d
 ( b r a k e l i n e s a n d c a b l e s )
 s h o u l d b e r e m o v e d b e f o r
 c h e c k i n g t h e s t e e r in g
 h e a d b e a r i n g s
 B E N E FI T: S e a m l e s s r e s p o n s e t o
 s t e e r i n g i n p u t ; l o n g e r
 s e r v i c e
 Every t im e you turn, the steering stem mov es inside
 the steering head. As t im e passes, p ort ions o f the
 bea r ing races can be com e den ted f rom the bea r ings ’
 ba l ls o r ro l le rs t ransferr ing loads f rom the fo rk to the
 f rame. The resu l t is s teer ing tha t wants to se l f -center
 the bearings to those fam iliar dents. Can you r ide a bike
 w ith th is c ondit ion? Sure. As w ith any neglected system,
 your bike can push on fo r a whi le del ivering substandard
 feel and p erformance. Bu t why sett le for that?
 Bikes have com e a long way in terms o f performance
 and responsiveness. Riding one tha t is in top tun e when
 you ’ve let yours ge t ragged is a lot l ike hopp ing on a new
 b ike when y ou ’ve on ly r idde n c lass ics . The p ayo f f is
 crispness, smoothness, responsiveness—a more excit ing
 and rew arding ride. If you love to ride, w hy no t make that
 experience the be st i t can be? Talk to high-cal iber race
 team s and y ou’ l l f ind that they place such a high priori ty
 on h ow the bike steers that they wil l check and adjust the
 steering head bearings before every race weekend.
 While street r iders may scoff at that type of mainte
 nance schedule, they should be forewarned that i f they
 d o n ’ t ma k e a p o in t o f c h e c k i n g t h e i r s t e e r i n g h e a d
 bearings every 10 ,000 m iles, or a t least onc e a season,
 they m ay su f fe r f rom a coup le o f hand l ing m a lad ies.
 First, the y m ay no t ice tha t the ir b ike wil l shake i ts head
 under normal decelerat ion under hard braking, or i f their
 hands are removed from the grips. Also, as the steering
 head binds and requires increasing effort to ov ercom e the
 internal f r ict ion, r iders may f ind themselves weaving a
 low spe eds as they oversteer. (This sym ptom is simila
 to having a steering dam per set too t ight.) According t
 C huck G raves, race team owner, g if ted tuner, and long
 t im e fast guy at W illow Sp rings, ove rt ight head bearing
 w i ll a lso a f fec t t u rn - in on the b rakes a t co rne
 entranc es—and give the bike the tenden cy to run wide
 One last sign of bad bearings is th at r iders may actual l
 feel a clunk in the grips as the steering stem shif ts in th
 steering head.
 1. For an accurate check of the steering head beam
 ings, the b ike needs to be on a rear stand w ith th
 f ron t whee l o f f the ground. To check fo r loose o
 damaged bea r ings , g rasp the base o f t he fo r *
 legs and m ove i t f ron t t o b ack . I f you fee l an
 move me nt or the te l lta le c lunk and your s teerin
 s tem is p rope r ly to rqued , you r b ike needs m
 bear ings . Fo r the s ub t le r bu t equa l ly im por tan
 tests , remove a ll com ponen ts tha t cou ld impart
 force on th e fork —the brake l ines, throt t le cables
 and clutch cables.
 2 . W i th the fo rk s t r ipped o f a l l bu t the c l ip -ons an
 whe el , beg in test ing the bear ings b y tu rn ing th
 bar fu l l - loc k to one s ide . When the bar is tu rne
 a p p ro x im a t e l y 15 d e g re e s t o wa rd c e n t e r a n
 re leased , the fo rk shou ld fa l l back to th e s top
 barely bounce, and sett le down. I f the bearing i
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 o t ight , i t won ’t reach the stop. A loose bearing
 esults in a couple of bo unces on the stop. This is
 al led the fa l lback test.
 he ne x t tes t is to l igh t ly ho ld the f ron t whee l
 e tween your fingers and move i t back and for th
 cross the c enter o f the travel . You should feel no
 o tch i n e ss o r r e s t r i c t i o n o f m o ve m e n t , w h i ch
 o u l d s i g n a l w o rn s p o ts o n th e b e a r i n g r a ce s .
 na lly, turn th e fo rk just a c oup le o f degrees of f
 ente r and release i t. The fork should no t move. If i t
 es to self-center, the bearings are worn.
 o w th a t yo u ’ r e a rm e d w i th in fo rm a t io n a b o u t
 e bear ings’ condi t ion, you kno w wh at you need
 do. I f the bear ings are f ine, and you are on a
 egular maintenance in terva l (as in checking the
 ear ings be fo re a race weekend) , bo l t the f ron t
 n d b a c k to g e t h e r , a n d y o u ’ r e g o o d t o g o . I f
 o u ’ r e d o in g y o u r 1 0 , 0 0 0 - m ile o r a n n u a l
 a in tenance , and i f the bear ings passed every
 s t , d i s a s s e m b l e th e t r i p l e c la m p , lu b e t h e
 e a r i n g s , a n d re to rq u e yo u r f r o n t e n d . I f yo u r
 ke fa il ed any o f the tes ts , i t ’s time to rep lace
 e b earings. (See Projec t 35.)
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 REPACK
 OR
 REPLACE
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 Project 35
 Repack or Replace Steering Head 
 Bearings
 2 - p l u s h o u r s , d e p e n d i n
 o n w h a t m a i n t e na n c e i
 r e q u i r e d
 W r e n c h e s a n d s o c k e t s
 l a r g e s o c k e t , s t e e r i n g
 w r e n c h , t o rq u e w r e n c
 r e a r s t a n d , b i k e j a c k ,t o r c h , r u b b e r m a l l e t o
 d e a d - b l o w h a m m e r , d
 b l o w t o r c h , b e a r in g
 g r e a s e , b e a r i n g r a c e
 p u l l e r, s a f e t y g l a s s e s
 C O S T : $
 P A R TS : R e p l a c e m e n t b e a r i n g s
 TI P : H e a t i n g t h e s t e e r i n g
 st e m m a k e s re m o v i n g
 a n d i n s t a l l i n g t h e r a c e sm u c h e a s i e r
 B E N E FI T: R e n e w e d s t e e r i n g
 p e r f o r m a n c e
 Like any bear ings, thos e in the steer ing head need to
 be lubr icated per iodical ly to mainta in smooth per
 fo r m ance . I f t he che cks you pe r f o rm ed i n P r o jec t 34
 show ed excess p lay or b inding, you w i ll need to adjust
 the bear ings fo r proper bear ing tension. E ither con dit ion
 m ay l ikewise herald the need to replace the bear ings and
 races. Even i f everyth ing checked out f ine and you’ve
 traveled 10,000 miles since you last serviced them, i t ’s
 t im e to repack the steer ing head bear ings to keep them
 in top cond ition.
 Repack ing the bear ings w i ll invo lve d isassem bl ing
 the head, removing the bear ings, and cleaning al l the old
 g r ease f rom t hem and t he bea r ing r aces — the cu
 pressed in to the head tube on w hich the bear ings mo
 W ith a l l the grease remove d, you can inspe ct both
 bear ings and the races for wear. I f reusing y our o ld Ь е
 ings, repack them with grease and reassemble. Set
 tension according to the fa l lbac k test.
 I f replacing the bear ings and races, you can kn
 ou t the races yours elf w ith a ham mer and dr if t , or fc
 them to a m achine shop i f you d on’ t t rust yoursel f no
 dent your b ike o r yourse l f . Pack fu l l o f g rea
 reassemble unt i l you ge t a passing fal lba ck test, then
 ou t and enjoy you r perfect ly steer ing bike.
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 nCO
 Before torquing the steering stem, you must have the fork legs and wheel properly reinstalled and torqued. Also, the front wheel should be raised off
 the ground. Remount the steering stem to the frame and finger-tighten the stem nut. Mount the fork legs and make sure they are aligned so that the
 axle will slide easily from one leg into the other. Torque the triple clamp pinch bolts. Mount the front wheel and torque the axle down. You’re now rea
 to perform the stem bearing adjustment. If your steering head uses ball bearings, the job is pretty simple. Using a steering nut wrench or one of the
 cool steering nut sockets sold by Komoto Draggin Racing, torque the steering nut down to the factory-specified initia l tightening specification to se
 bearings in the races. This number will be quite a bit higher than the final torque setting. (For example, the R6 factory service manual specifies 38 I
 Once you set the seating torque, turn the fork back and forth a few times to distribute the grease.
 Install the top triple clamp, torque it down, and recheck with the fallback test to make sure that you haven’t affected the steering. Tapered roll
 bearings are much more finicky, and you’ll have to adjust them by hand. Tighten the stem nut down to set the bearings, then loosen them back up. N
 begin tightening the nut. After each adjustment, give the fork the fallback test you used at the beginning of this project. Once the fork passes the te
 carefully lock down the stem nut with the locknut. Different bikes use different locking methods, so consult your factory manual. (For example, som
 bikes use a locknut clamping down directly on the stem nut, while others, such as Yamaha, have a rubber spacer between the nut and the locknut.)
 steering nut tool sold by Komoto Draggin Racing (above) takes some of the guesswork out of torquing the stem nut. You simply place it over the nut
 torque it down like any other fastener. It's worth every penny to those who practice regular steering maintenance.
 32
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 TI M E: 2 h o u r s
 Projeot 36
 Swingarm Pivot Bearing Replacement
 W r e n c h e s , s o c k e t s , t o rq u e
 w r e n c h , s c r e w d r i v e r s ,
 p l i e r s , c i r c l i p p l i e r s , b i k e
 l i f t o r j a c k , h a m m e r , d r if t ,
 b e a r i n g d r i v e r , p r o p a n e
 t o r c h , r e d L o c t i t e , v i s e
 C O S T : $ $
 P A RTS : R e p l a c e m e n t b e a r i n g s
 TI P : H e a t i n g t h e b e a r i n g s l e e v e
 m a k e s d r i vi n g t h e b e a r
 i n g s o u t m u c h e a s ie r
 B E N E F IT: L e s s s t i c t i o n i n s w i n g a r m
 m o v e m e n t , b e t t e r
 s u s p e n si o n p e r fo r m a n c e
 Perhaps the m ost over looked item on m otorcycles is
 the low ly sw ingarm p ivo t . We ll , i f yo u ’ve spent
 oney and tim e upgrading and dialing in your suspension,
 n ’t you th ink i t ’s a good idea to take as m uch o f the
 id -mo vem ent -sapp ing s t ic t ion ou t o f the sw ingarm
 vel? Bikes tha t have been ridden in wet wea ther or near
 e ocean are particularly susce ptible to having corrosion
 m ag e in any bear ing—not just the swingarm bearings.
 How do you know when the swingarm bearings need
 placing? Well, if you lubricate your bearings on a reg
 ar basis, chec k them before you regrease them . W hat
 look fo r at those t im es are wear m arks or rust on the
 o t shaf t. I f you see an y d ivots on the shaf t, you can
 t the bearings are n’t hap py ab out it either.
 You' l l need to st r ip of f your b ike ’s lowers i f you’re
 ann ing on us ing a jack unde r the eng ine . A lso , be
 re fu l w he r e you p lace the j ac k— d on ’t c r ush you rhaust p ipe . Fo l low the d i rec t ion s in your fac to ry
 anual fo r removing the swingarm.
 Once you have the swingarm free, plac e it in a soft-
 ce vise to h old i t stead y wh ile you w ork on it. Remove
 e collars, pivot, and d us t seals w ith a screw driver and
 place any r ipped or torn seals. I f a circl ip is present,
 move i t . Heat the swingarm outside of the bear ing,
 t no t so ho t as to cause i t to d iscolor. Using a dr i ft ,
 ach through f rom the op pos i te s ide o f the sw ingarm
 d p lace the edge on the seam be tween the crush
 be and the bear ing. I f you can’ t catch the l ip of the
 e r race because o f the internal spacer, you may f ind
 Heating the outside of the swingarm around the bearing will ease
 its removal.
 tha t a f la the ad s crew dr iver w i ll he lp ge t the bear ingstarted. W ith the drift on the inn er race, give the bearing
 a wha ck or tw o unti l i t moves sl ight ly. Now switch to the
 othe r side of the bearing and repeat. Essentially, you are
 walk ing the bear ing out of the hub. When the bear ing
 pop s ou t , se t the c rush tub e as ide fo r la te r . F l ip the
 swingarm in the vise and tap out the remaining bear ing.
 Remember, after yo u’ve rappe d a bearing with a drift just
 once, the bearing is junk.
 Op in ions vary on how best to d r ive a bear ing in to
 place. Som e people freeze the bear ing for several hoursand then hea t the par t on wh ich i t w i l l be ins ta l led .
 Others lubr ica te the ou ts ide edge o f the bear ing w i th
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   !
 Tires and Wheels
 OLD SCHOOL TECH
 TOMORROW’S TECH
 KEY CONCEPT
 / )<M   MAINTENANCE TIP
 MONEY-SAVING TIP
 H ow i t Wor ks
 Tire Construction
 Bias-Ply C onstruction
 Radial Con struction
 T i re Cho ices , and How to Make
 Sm art Ones
 S idewa l l H ie rog lyph ics and How
 to Decipher Them
 Ti res : Buy ’em Loca l o r From the
 Web?The Great M ount & Balance Act:
 W hat to Expect
 Tire Pressure
 Afterm arket Wheels: Carbo n Fiber,
 Magnesium and Aluminum!
 Oh, My!
 Caring for Bearings
 Pro jec ts
 P r o j ec t 37 : C heck Tire Pressure
 P r o j e c t 3 8 : Flat Fix
 P r o je c t 39 : Removing Wheels
 P r o je c t 40 : Tire Change
 P r o je c t 41 : Valve Stem
 Replacement
 To som e riders, tires are merely round and black , and
 nothing more. If they give their t ires a tho ugh t, i t ’s
 ly because the y’re dangerously close to being f lat or
 d, and can no longer be ignored. Truth is, nothing  on
 ur m otorcyc le is as cruc ia l to y our safe ty and your  
 e’s overall handling as you r tw o rou nd, b lack friends.
 cause, through two con tact patches roughly the area
 a cred i t card each, they t ran sm i t in forma t ion about
 celeration, braking, and turning. That’s precisely why
 cu need to prov ide them w i th—at the leas t—sl ight ly
 ore a tten tio n th an you w ou ld a pe t g old fis h.
 As wi th m ost th ings , in the un iverse of t ires some
 n s change and others stay the same. Jus t like the ear-
 st pneum at ic t ires, m odern on es are st il l made f rom
 3ber (synthetic rubber, anyway), stout textile (or steel)
 rds, and they p um p u p w i th goo d o ld- fash ioned a ir .
 weve r , toda y’s ti res a lso feature extremely soph isti
 ted technology and space-age materials, which allow
 m to de velop much h igher leve ls o f per formance. In
 ct, current supersticky D.O.T.-approved race tires are
 i te r than dedicated race rubber o f a l it t le more than 10
 ars ago. Even toda y’s far - less-spe cia l ized t ires are
 st ly s uper ior to th e best s t reet-lega l rubber o f just a
 years ago.
 RE CONSTRUCTION
 n ’t make any bar bets on this assert ion, bu t for our pur
 ses there are essentially just tw o kinds of cons truction
 fo r m otorcyc le t ires: b ias-p ly and rad ia l. Yes, each o f
 those has a variant that borrows heavi ly from the other
 type of c onstruction, b ut for c lar ity’s sake, w e’ ll l imit the
 discussion of construction to two.
 BIAS-PLY CONSTRUCTION
 B i a s -p l y t i r e s a m o u n t t o o l d sch o o l
 th ink ing , rea l l y . They ’ve been a round
 almo st as long as the pn eum atic t i re i tsel f, w hich is
 credited to being invented by J. B. Dunlop. J. B., a
 Sco t t i sh ve te r ina r ian l i v ing in Be l fas t , I re land ,
 came up with his invention, i t is said, to give his
 g ra n d so n ’s t r ic y c l e a s m o o th e r r i d e . (Ac tu a lly ,
 another Scot, Robert Thomson, invented the f i rst
 vulcanized pneumatic t i re in 1845, but apparently
 no one ca red , as i t wa s D un lop 's tha t ended up
 creating the t i re industry.)
 A l l pne um at ic ti res have an under l y ing s t ruc tu re
 cal led a carcass. A bias-ply t ire’s carcass is made up of
 layers (p lies) o f s t rong tex t i le c ords, each p ly 's c ords
 embedded in a matr ix of rubber. Al l the cords in a ply
 are parallel: the plies are placed at angles between 30
 and 45 degrees from the t i re’s center, and each succe ss ive p l y a l te rna tes d i rec t ion . Tha t i s , i f the f i r s t p l y
 angles to the r ight, the next wi l l angle to the left, then
 right, left, and so on.
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 As a result of its construction, a bias-ply t ire is made
 up o f quite a num ber of e lements, a l l of which f lex as the
 t ire ro l ls dow n the road. Such f lex inevitably generates
 he at—and he at is a t i re ’s enemy num ber one. Wh at ’s
 more, being made up of so many pl ies and pieces also
 means a b ias -p ly w i l l be heavy , wh ich can a lso con
 tribute to heat buildup.
 With so many seemingly inherent shortcomings, one
 m ight won der wh y bias -ply t ires co nt inue to exist . Well ,radial m otorcycle t ires are a relatively recen t technology.
 Consequent ly, there are a lot o f m otorcycles s t il l out in
 the w orld (and som e stil l being built) tha t came w ith bias-
 p l ies as or ig ina l equ ipment . And because motorcyc le
 and t i re manufacturers a l ike rare ly recommend re t ro
 f i t t ing a radial to such bikes, there’s a huge market for
 bias-p ly t ires. Simp le econo m ics, in other words.
 RADIAL CONSTRUCTION
 I ta l ian t ire maker Pire l l i was the f irst company to bringout a radial motorcycle t i re, in 1983. I t was cal led the
 MP7, and Honda used i t to equ ip i ts b ig , heavy, and
 pow erfu l VF1000R. S ince then, v i r tua l ly every m otor
 cyc le ti re comp any has come o ut wi th i ts own l ineup o f
 rad ia ls fo r tw o -w hee le rs o f a lmo s t eve ry eng ine d is
 placem ent extant.
 Several things distinguish a radial tire’s con struction.
 To start with, a radial’s carcass usually consists of just a
 single ply (again, parallel textile cords in a rubber matrix)
 w ith the cords running from bead to bead, 90 degrees to
 the d i rection o f t rave l . R ad ia ls a lso typ ica l ly em ploy a
 tex t i le o r steel b elt (or belts) running c ircum ferent ia l ly
 unde rnea th the t read . Fo r a t i re to have t rue rad ia l
 construct ion, the belt(s) m ust be placed at 0 degrees —
 parallel to the tires’ direction o f rotation, and 90 degrees
 to the carcass’ ply.
 No t a l l radials, thou gh—for cars o r mo torcycles—uti
 l ize such so-cal led true radial construct ion. Depending
 on a t ire ’s ap p l i ca t ion , i t m igh t have a pa i r o f be l ts
 arranged bias-ply-style. These belts, a long with exten
 s ive cho ices o f m ateria ls , m ake the s idewal ls m ore or
 less stiff, and allow fine-tuning a tire’s grip, feel, stability,
 agility, service life, and so on.
 W hether true radial con struction or belted hybrid, one
 of the biggest cla im s to fame a radial has over a b ias-ply
 is tha t i t runs coo le r , a happy consequence o f bo th
 requiring fewe r pieces an d (as a result) being lighter. By
 its very nature, a radial t i re is a lso extremely f lexib le.
 Engineers exp loit th is t ra it w ith s om e clever f ine-tuning
 to y ield satisfying jum ps in grip and tread w ear. In short,
 where the bia s-ply t ire offers shortcomings , the radial t ire
 offers s olutions.
 TIRE CHOICES, AND HOW  
 TO MAKE SMART ONES
 Today’s motorcyclists are all but spoiled for choice, and
 that phenomenon is especia l ly ev ident in the current
 se lect ion o f s t ree t t ires. W hat wo u ld you l ike , cous in?Radial or bias -belted? D.O.T. race tires or s port t ires? Or
 sport - tour ing? S ing le-com pound? Or doub le or t rip le?
 Which is most important to you: Ride quality? Long tire
 life? Or pure, leech -like grip? R egular or dec af? W ith s
 many choices, accompanied by the relent less, yelp inc
 d in o f m arketing hype, the un in it ia ted m ight be bewi l
 dered at best.
 Basical ly, there are only four typ es o f ti res a stre«
 rider needs to consider: racing/track day, sporty road
 sport-touring, and dual-sport.Racing/ t rack day t i res l ie a t the rad ica l h igh-
 pe r fo rmance end o f t he s t ree t -b ike t i re con t inuum
 Al though they s t i l l have t read , w i th wa te r -shedd i ra
 grooves, they have precious l i t t le, and almost none on
 the farthest p art of the shoulders, for exce ptional grip a
 extreme lean angles. Such tires often have rather point]
 profiles for quick steering-response, and to put a bigga
 foo tpr int on the road at those sam e lean angles. The. ’
 tend to hav e stiffer carcasses as well, to be tter deal w
 higher cornering loads. And their primary calling card g 
 sheer, u nalloyed g rip, e spec ially on sm ooth, dry roacfc
 particularly after they ’ve been b rought up to the ir prop:
 operating temperatures
 'J_   Ma n y s t r e e t r id e r s ( a n d y o u k n o w wh o
 'V you are) are u t te r ly conv ince d they need
 rac ing t i res, e i ther because they just know they
 r id e f a s t e n o u g h t o w a r ra n t th e m , o r b e c a u s e
 they’re equal ly certa in a racing/track day t ire wi l l
 a l low them to r ide that quickly. They could hardly
 be m ore wrong.
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 Why? Because w i th so l i tt le tread, racing/ t rack day
 s have a real shortage of gr ip on wet pavement; the
 ted profile can make a bike feel nervous and twitchy
 he street, where a r ider rarely f inds the opp ortunity to
 f l ic k th e b ik e ov e r on it s s id e ; th e s t if fe r carc ass
 r tchanges r ide qual i ty ; and the st reet environment
 kes i t ext reme ly unl ike ly such t i res would be able to
 tain the temperatures necessary to make them work
 perly, let alone ge t them up to th at temperature in the
 p lace. An d, even i f a r ider cou ld ge t pas t a ll tha t ,
 ng/track day t ires are de signed to work fo r a relat ively
 all number o f heat cyc les (one heat cyc le is gett ing the
 up into its ope rating range, and then cooling off).
 Make no mistake: racing/track day t ires are supe rb in
 r chosen en v i ronm en t—the race t rack . I f you can
 rd a t rack day and a pair o f such specia l ized t ires,
 won’t believe the level of gr ip they provide. I t ’s not
 removed from tha t of pure racing sl icks from barely a
 ade ago.
 Sp or ty road ti res , on the o ther hand, a re fa r m ore
 able for everyday street use, although som e o f them
 o fo r ce s im i la r com pr om ises on the r ide r as do
 ng /track day rubber. Tha t’s fair ly easily discerned , as
 eral manufacturers specify if a particular tire is for 70
 cent t rack /30 percen t s tree t use , down to 30 per
 t/70 percen t track/street.
 Generally, for th e more s treet-oriented t ires, ima gine
 ping 30 to 35 pe rcent off the track pe rformanc e char
 er istics, and 40 to 45 percen t of the w orst attr ibutes
 such t i r es ’ s t r ee t pe r f o r mance cha r ac t e r i s t i cs o f
 ng/track day t ires, and y ou’l l get a rough idea of wha t
 might be able to expect from sporty road t ires. For
 mo st par t , the y’re far m ore forg iv ing on the st reet
 n su ch tires’ harder-core brethren, and they don ’t lose
 much in pure performance; they’re st i l l suitable for
 odd trac k day if you s o desire.
 As for sport-touring tires . . . well, unfortunately, too
 ny motorcyclists, when they hear the w ord “ tour ing,”
 ar iably think o f some one the ag e o f their grandfather
 o lder ) who r ides a Hon da G o ld W ing , very s low ly .
 ng i s , tod ay ’s spo r t- t ou r i ng r ubbe r i sn ’t t h a t  far
 ove d from spo rty road t ires. One crucial dif ference is
 t you ’ re a lmost guaran teed spo r t -tour ing t ir es w i ll
 e a n ice , un i fo rmly rounded pro f i le tha t makes
 nering m ore predictable and, thus, m ore con fidence-
 i r ing than the sudden drop- in of a b ike w ear ing the
 e tr iangular prof i le of most race/track day t ires and
 me sporty road tires. Plus, sport-touring tires will wear
 ch longer than the oth er tw o —m uch longer.
 Sadly, though, fashion and peer pressure are both
 werful incentives, and pow erfully diff icu lt to resist. So,
 if you f ind yourself in such a pos ition, whe re your r iding
 budd ies are g iv ing you s t ick for being so unc ool as to
 r ide a bike with sport - tour ing   t ires, just ask them ho w
 coo l i t i s t o save money— espec ia l l y as t hey ’ l l be
 rep lac ing the i r p ricey race / t rack da y t ir es in 1 ,000 to
 2,000 m iles.
 Last ly amo ng ou r tire choices are those for dual-spo rt
 m otorcycles. And i t ’s more than l ike ly that i f you have
 such a b ike, you probably know exac t ly wha t you w ant
 from y our t ires. W hich is fortunate, as a dua l-sport ’s typ
 ica l wheel s izes—19- or 21- inch-d iameter f ront wi th a
 17- inch rea r—doesn 't leave you w ith quite the t ire choice
 of r iders on pure street bikes or pure dir t bikes. W hat you
 do get is the cho ice between a fair ly aggressive- looking
 off-road -type t ire w ith rather tal l , widely spaced knobs,
 and s om ething that far m ore resembles a street t ire, with
 larger, but much shallower tread blocks. Ultimately, they
 all m ust be street- legal, and it ’s up to you to pick the t ire
 that best suits the typ e of r iding you do.
 SIDEWALL HIEROGLYPHICS  AND HOW TO DECIPHER THEM
 For those w ho u nderstand them , the sym bols, le t ters,
 and num bers on a t ire’s sidewall are as clear and easily
 decipherab le as the ir own native language. To the rest of
 us, though, they loo k l ike som ething you’d have to dr ink
 a case o f Ovalt ine for, so you c ould ge t the r ight m agic
 dec ode r ring.
 In t ruth, a ti re s idew al l ’s m arkings aren’t really tha t
 hard to f igure out. Le t 's take a look at one:
 180 —nom inal sect ion w idth, or cross-sect ion, in m il
 l ime ters; the ac tual width of the t ire from inner sidewall
 bulge to ou ter sidewa ll bulge
 60 —aspec t rat io; the rat io o f the t ire’s sidewall height
 to i ts nom inal sect ion width; 6 0 defines a t ire w ith a side
 wall height 60 perce nt of i ts sect ion w idth
 R—radial construct ion; the t ire is bu il t w ith i ts struc
 tural cords o r belts laid across the sho rtest distance from
 bead to bead, perpend icular to the rol l ing axis of the t ire;
 radial t ires perform far better and are in the process of
 replacing bia s-p ly tires
 - indicates bias cons truct ion; В indicates bias belted
 construct ion
 17—nom inal r im diam eter in inches
 77—tire’s load index; def ines the maximum load, in
 pounds , t he t i r e can ve r t i ca l l y suppo r t sa f e l y w hen
 inflated to a spec ific pressure
 TL —tubeless; no inner tube should be used
 TT —tube type ; use an inner tube
 Z—speed rat ing of t ire; def ines the maximum speed
 for w hich the tire is rated; a Z rating indicates a m aximum
    T   I   R   E   S
    A   N   D
    W   H
    E   E   L   S
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 speed of 149 mi les per hour and h igher (other speed
 ratings: S, 112 miles per hour; H, 130 miles per hour; V,
 149 miles per hour 
 Rear (or front)—ind icates fitme nt to rear (or front) wheel
 d i rec t i ona l a r r ow — ind i ca tes d i rec t i on o f r o t a t ion
 when t ire is mounted correct ly
 TIRES: BOY 'EM LOCAL 
 OR FROM THE WEB?It do esn’t take a rock et scien t ist—or a butcher, a baker,
 o r even a can d les t ick m ake r — to f i gu r e o u t tha t t ir e
 pr ices at you r local dealer are almost always go ing to be
 h igher than thos e a t m a i l -o rder o r W eb s i tes . For the
 m ost pa rt, i t ’s straight-up business econom ics: The mail
 order o r Web s ites sell greater volumes than your dealer.
 Consequent ly, they don’ t need to make as b ig a prof i t
 per unit ; wh at’s more, becau se they sell so ma ny t ires,
 they have to buy vast numbers of them f rom the m anu
 fac tu re rs , wh ich usu a l ly wa r ran ts a d iscou nt o f some
 kind, and ethical comp anies often pass those savings on
 to the customer.
 I t ’s a very d i f ferent s i tuat ion for dealerships. They
 simp ly can’t buy into that econom y of scale. And they do
 have t o m ake a reasonab le p r o f it , because a l o t o f
 peop le a t t he d ea le r sh ip—t he p a r ts depa r t men t , t he
 service department, and so o n—are depending on it, so
 they  can earn a living.
 In addit ion, the dealership’s service department wil l
 almost certainly have an area set aside devoted just to
 t ire m ount ing and ba lanc ing , w i th the p roper too ls to
 ensure your r ims don’ t get end up looking as i f they’d
 been gnawed by angry beavers , and a dynamic ba l
 ance r to en sure your w heel / t ire is precis ion-balanced .
 On top o f that , i f you purchase a set o f t ires f rom you r
 dealership, often they w i ll d isco un t the m ount ing and
 ba lanc ing costs , an o ther way fo r a cus tom er to save
 m oney ra ther than th rough buy ing ti r es f rom a m a i l
 ord er house or Internet site. Shee r bandw idth and ease
 o f order ing yo ur t ires is general ly a p oo r sub st i tu te for
 genu ine service.
 Ultimately, of course, it ’s up to you. If you
 have the th ree Ts—tim e, too ls , and
 talent—to mount and balance your own t ires, then
 m aybe i t does m ake sense t o ge t you r rubbe r
 rol ling stoc k at the che apes t possible pr ice.
 Bu t , i f you depend on y ou r dea le r f o r t ha t so r t o f
 work, you might want to think real hard before you pick
 up the phon e or c l ick on that mouse to ge t your next set
 of t ires from som eplace else.
 THE GREAT MOUNT & BALANCE ACT:  WHAT TO EXPECT
 So you t oo k t he p lunge : bou gh t a pa i r o f t he fi ne
 exam ples of the t ire ma nufacturer ’s state of the b lac
 ar t , jus t right for you r b ike and r id ing sty le, then h&
 t hem p r o f ess iona l l y moun t ed and ba lanced by you
 local dealership. Cong ratulations.
 N ow you ’ ve r e t u r ned home t o assemb le a l l t b
 p ieces in , as they used to say in o ld service manua
 w i tho u t a h in t o f m i rth , reverse o rder . PresumabJ
 you’ve got your b ike wel l suppor ted on a pair o f pac
 doc k stands, o r one of the Abb a Sup erbike Stands, a
 me ntioned in the f irst chapter.
 Supposed ly , a few w ords to the w ise a re su f fi c ien
 so : I t w i ll be advan t ageous t o you l a te r i f you pu t
 th in coa t of l ight grease on each o f the axles, f ron t an
 rear. Then, w hen y ou g e t you r next se t o f t ir es , yo
 w o n ’t n e e d t o h a m m e r t h e a x l e s o u t b e c a u s e th e
 seized to the axle spac er inside the hub . Simi lar ly, a
 t he f as t en e r s , ax le nu t (s ) , and p inch bo l ts w i ll liv
 together in far greater harmony i f you torque them t
 the spe cs in your service m anual.
 Before se t t ing ou t on your f i rst test r ide,
 there ’s one m ore tip to fo llow: Don’ t even
 leave the d r ivewa y w i thout g iv ing the f ron t brake
 lever a couple of squeezes, and depress the rear
 brake peda l as we l l . To ins ta l l you r wh ee ls i t ’ s
 qui te l ike ly you needed to (gent ly) pry the brake
 pads apar t so the brake rotors would s l ip between
 them . D iscover ing you have no brakes at your f irst
 s t o p — a n d t h e n p o s s i b l y f a r m o r e t h a n y o u
 wan ted a f te r fran t ica l ly paw ing a t the lever and
 stomping on the pedal—can take the g loss r ight
 o ff your day.
 Speaking of g loss, you m ight have not iced a s lig t
 sheen on the tread surface o f your new t ires. This sh ou
 tell you the tires aren’t going to have anywhere near th
 grip the y sho uld until the y’ve been run-in. Th at means r
 app l i ca t i ons o f f u l l pow e r o r max imum b r ak ing f o
 (depending on the m anufacturer) some 50 to 200 mile
 You a lso should gradual ly   increase your lean angle o
 both sides unti l that smooth surface has been abrade
 away. Then? Let ’e r rip.
 TIRE PRESSURE
 Inf lat ion pressure is another key factor in t ire perforrr
 ance. Ch eck the swingarm, und er the saddle, or in th
 owner’s manual for the manufacturer’s recommendation
 for the co rrect tire inflation pressures for you r motorcycte
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 even relieves them, then it’s pretty likely the culprit is a
 fai led—o r fai l ing —wheel bear ing.
 And i t j u s t so ha ppens t ha t r emov ing yo u r b i ke ’ s
 wheels in preparat ion for some fresh t ires provides an
 excellent opportunity to check up on those bear ings. I f
 you ’ ve ye t t o pu l l o f f t he w hee ls , g r ab t he f o r k o r
 sw ingarm w i th one o f you r hands and the w hee l w i th
 your other. Forceful ly try to move the w heel from side to
 side. I f you notice any play that sho uldn’t be there—say
 2 to 3 mm or m ore—then i t ’s a reasonab le be t those
 wheel bearings are history.
 I f you had any doubt as to the bear ings’
 cond i t i on , you can f i nd ou t f o r ce r t a in
 once you ge t the w heel off . Just st ick a f ing er into
 the axle h ole of the b ear ing ( there are generally
 bear ings on both sides of the front hub; the same
 at the rear, but often there’s a third bearing in the
 sprocket carr ier) . I f any of the bear ings makes a
 dist inc t crunching soun d and feel as you rotate i t—
 and i t ’s a much worse sound than stepping on a
 June bug, o r breaking a too th—then tha t bear ing is
 definitely toast.
 A final note: Even if only one bearing has failed, or
 on its way there, mo st mech anics feel i t best to replac
 al l the bear ings in a hub. Also, check a local bear in
 sup ply house before paying ful l-pop pr ice at your deale
 O f ten as n o t , the bear ing sup p ly house w i ll have th
 proper replacement for a fract ion of the OE part.
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 TI M E : M i n u t e s
 Project 37
 Check Tire Pressure
 TO O L S : Ti r e g a u g e , n o t e p a d
 TALEN T: 1
 C O S T : N o n e
 P A R T S : N o n e
 TI P : Tr u s t t h e t i r e ( a n d b i k e )m a n u f a c t u r e rs to k n o w
 w h a t p r e s s u re w o r k s b e s t
 B E N E FI T: B e t t e r g r i p a n d l o n g e r
 t r e a d l i fe
 Ti re pressure plays an imp ortant ro le on yo ur m otor
 cycle. First , the t ire is an imp ortant part of the sus
 pens ion . A i r p ressu re can s t i f f en o r so f ten the r ide
 eal i t ies in undesirable ways. Perhaps the most impor
 ant effect t ire pressure has for s po rt riders is controlling
 e size of the contac t patch and, by extension, the l i fe of
 ■ле tire.
 As a t ire rolls dow n the road, it goes from being alm ost
 perfectly round to f lat where it engages the tarmac . This
 a t oval o f rubber const i tutes the con tact patch. To form
 ss f lat spot that m oves around the t ire w ith each revolu-
 ron , t he ca rcass ac tua l l y bends in tw o d i rec t ions . I t
 zeg ins by bow ing out s l igh t ly be fore it bends bac k on
 Sse l f unde r the fo rce o f t he road . Th is bowing and
 rending back and forth creates heat inside the tire. Tire
 -anu facturers use th is heat bui ldup to their advantage by
 resigning rubbe r comp ounds th at reach their peak ef fec-
 - eness at a part icular tempera ture. Air pressure helps
 r e t ire develop and m aintain that temperature.
 A side ben efit of using the pro per pressure is tha t the
 TDnt t ire will feel m ore precise an d turn in quicker. If you
 -_n your t ire pressures too low, you can easily overheat
 :u r ti res s im ply r id ing in a s t ra ig h t l ine . Rem ember,
 : ,ver pressures y ie ld a la rger con tact pa tch , w h ich is
 Just because one tire gauge is more expensive than the other doesn’t
 mean that it is more accurate. The budget Roadgear digital gauge on the
 left has been spot-on since its package was opened. The dial gauge on
 the right has been consistently reading 2 pounds low since i t was new.Compare your gauge to one of the tire vendors’ at your local track to see
 how yours stacks up.
 created b y the carcass f lex. The sam e process happens
 when you’re not cornering, too. Take your bike out on an
 extended in ters ta te r ide w i th to o l i tt le a ir , and a l l tha t
 f lexing of the t ire can co ok the l ife r ight out o f i t.
    C   H   E   C   K
    T   I   R   E
    P   R   E   S   S   U   R   E
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 Rotating the plug tool inside the tire performs
 two services: It reams the puncture to a uniform
 shape and coats the surface with cement.
 Don’t skimp when applying vulcanizing cement
 to the plug. You want to be sure that the entire
 surface is covered.
 т с I w i t h vu l ca n iz in g ce m e n t . I n se rt th e t o o l in t o th e
 * : = . (You m ay have to p ush fa i r ly hard.) N ow rota te
 r e too l back and fo r th in o rde r to c lean ou t the ho le ,
 :r a i i t wi th cem ent, and give it a uniform s hape.
 Re m o ve t h e p l u g f r o m i ts p r o te c t ive c a s i n g a n d
 ra c e i t snugly on the t ip o f the too l . When you unwrap
 r e f ilm p ro tec t ing the sea ling po r t ion o f the p lug , be
 s- г э not to handle the s t icky sect ion, as do ing so m ay
 ••saken the plug’s seal. C oat the p lug w ith the v ulcan
 i c cement. Push the p lug f irm ly in to the punc tu re. You
 «an t the s t i cky r ing a round the p lug to be s o l i d ly
 r-essed into the t i re’s c arcass, with the plug’s adhesive
 in the center. Rem ove the too l . Som e o f the p lug
 ETould remain on the o utside of the tread. J ust pr ior to
 in f la t ing the t i re , c ut the exce ss rubb er from the p lug,
 leaving a bou t 1/8 inch p rotruding from the t i re.
 A l t h o u g h t h e vu l ca n i z i n g ce me n t w i l l d r y f a i r l y
 quickly, you should wait at least 15 minutes ( longer in
 temperatures below 60 degrees) before you pressurize
 the t i re w ith the CO2. Stop at the f i rst gas sta tion you f ind
 to check fo r further leaking and set your t ire to the co r
 rect pressure.
 A plug is a tem porary f ix unti l you can get to a shop
 and have yo ur t i re rep laced . Progressive Suspension
 recommends no t exceed ing 45 mi les pe r hour w i th a
 p lug in your t i re . I f you decide to ignore that advice,
 don’t r ide any faster than you’re wi l l ing to tumble down
 the pavement.
    F   L   A   T
    F   I   X
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 TI M E: 1 5 m i n u t e s - 1 h o u r
 Removing Wheels
 V a r i o u s s o c k e t s , v a r i o u s
 A l le n s o c k e t s , o p e n - e n d
 w r e n c h e s , t o rq u e w r e n c h ,
 b r e a k e r b a r, f r o n t a n d r e a r
 s t a n d s , t a p e m e a s u r e ,
 g r e a s e , r a g s
 P A R TS : C o t t e r p i n
 TI P : P la n a h e a d f o r w h e n y o u
 n e e d t o r e m o v e t h e f r o n t
 w h e e l b y b u y i n g o r b u i ld i n g
 t h e c o r r e c t - s i ze h e x k e y
 B E N E FI T: S a v e $ $ $ w h e n yo u
 c h a n g e t i r e s b y r e m o v i n gt h e w h e e l s a t h o m e r a t h e r
 t h a n h a v i n g yo u r sh o p d o it
 Many repairs or ma intenance procedures require you
 to rem ove one or bo th wheels. W hi le the process
 ms com pl icated the f i rst t im e you do i t, w i th a l it tle
 et ice you’ l l be able to cut do wn th e time i t takes dra-
 ically, and y ou’ll think nothing o f pulling the rear wheel
 sw ap ou t th e spro cket w ith less th an a ha lf- hour before
 n ext trac k session.
 nt Wheel
 gin with the bike on th e rear stand only. Loosen the axle
 with a breaker bar w hile the fron t tire sti ll rests on th e
 groun d. To prepare to loosen the axle, loosen the axle
 clamp bol ts at the bot tom of the fork leg. The t r ick is to
 loosen o nly the bolts that pinch the nut and not the axle.
 Wh ile the co rrect pinch bolts are usually on the right side,
 glance at you r service manual to confirm.
 If you ’re lucky, your bike w ill have an axle with a sepa
 rate nut. However, in recent years, manufacturers have
 been installing axles with increa singly large hex heads.
 Installing the fron t wheel is the reverse o f rem oval—with
 a cou p le o f add i tiona l s teps. W ipe the ax le c lean and
 ap ply a thin co at o f high-tem perature grease to it. Before
 Loosen the axle pinch bolts before you attempt
 to remove the axle.
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   T  I  R  E
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 Project 40
 Tire Change T A L E NT :
 COST:
 P A R T S :
 T IP :
 2 h o u r s
 F r o n t a n d r e a r s t a n d s ,
 b e a d b r e a k e r , r i m p r o t e
 t o r s , t i r e i r o n s , v a l v e s t
 t o o l , m i l k c r a t e o r o i ld r u m , s p r a y c o n t a i n e r
 w i t h s o a p y w a t e r ,
 t i r e p r e s s u r e g a u g e ,
 c o m p r e s s e d a i r , g l o v e s
 ( o r B a n d - A i d s )
 3
 $ - $$$
 F ro n t a n d r e a r t i re s
 U s e a d e d i c a t e d b e a d
 b r e a k e r
 B E N E FI T: S u p e r i o r t r a c t i o n ,
 p a r t i c u l a r l y i n w e t o r
 d u s t y c o n d i t i o n s
 Changing t ires is relat ively easy—once you have the
 r igh t tools. Rider Wearhouse (www.aerost ich.com )
 offers a com plete tire ch anging set con taining everything
 you need, or you can piece your ow n k it together, fill ing the
 gaps in you r current tool selection. Still, the first tim e you
 attempt i t , you may swea r up and do wn th at you’l l never doit again.
 Begin wi th your b ike on f ront and rear stands. Once
 you ’ve removed a wheel , unscrew the valve core wi th a
 valve stem tool. A fter the tire has finished its lengthy sigh,
 place you r wheel on you r milk crate or oil drum. (Although
 m ilk crates are easier to com e by, oil dru ms put your wh
 at a more com fortable w orking height.) Whatever supp
 you use, you w ant to make sure the wh eel is not resting
 a brake disc wh ile yo u’re working on the bead. Discs be
 all too easily and are quite expensive.
 Slip the bead breaker through the center of the wheeyou’re worr ied about scratching the wheel, wrap the s
 port beam of the bead breaker with a rag. Working ca ref
 will also help avoid scratches. Exp ect to ex ert som e ef
 to break the “ interference f i t" between the bead and
 rim. You’ll know the bead has let go when it stops resist
 Remove the valve core from the valve stem
 and let the tire deflate.
 http://www.aerostich.com/
 http://www.aerostich.com/
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 The r im center has a depressk>- to a&n v the rest o f the
 ad to loosen. Using the section of tire bead already in
 wheel ce nte r, w ork th e bead loose b y pre ssin g your
 y around the tire with your hands. O nce the entire bead
 n the depress ion, fl ip the whe el and break the b ead on
 othe r side.
 Your next chore wil l be l ifting the bead over the l ip of
 r im. Lubrication makes this job inf ini tely easier, but
 n’t use an ything tha t you ca n’t wipe awa y or air-dry. So,
 ve the W D-40 and s i l icone lubr icants on the s hel f. A
 ray bo t t le o f d i l u ted d i sh de te rgen t w orks jus t f ine .
 ray the outer edge o f the bead and th e r im w ith enough
 d to c over the surface. Next, we dge a tire iron between
 u r shiny rim and the rubber.
 If you’re w orried abou t marring you r rim’s finish, using
 protectors or w rapping d uc t tape around the t i re i ron
 h elp—bu t nothing can preven t rim dam age if you pull
 Incredible Hulk routine while operating the irons. Slip
 edge of the ti re iron under the bead, and using the r imthe fulcrum, carefully lever the be ad ov er the l ip. With
 ur sec ond —and pos sib ly th i rd—hand, m ake sure the
 t of the be ad (on both sides o f the wheel) is stil l in the
 te r rim depression.
 Taking you r second tire iron, l ift the be ad ov er the rim a
 p le of inches from th e first iron. Moving an inch or two
 a t im e, w ork you r way around the r im unt i l the bead
 s off the wheel. Don’t g et impa tient whi le levering the
 ad, though; y ou can easily scratch the paint off the rim.
 n the wheel over, and you sho uld be able to push the
 cond bead off the rim b y hand. If you have trouble, give
 bead an assist with one o f the t i re i rons.
 W ipe o f f the excess lube f rom the whee l be fo re
 un ting the n ew tire. Spray the first be ad you’l l slip onto
 r im and l ine up the painted spo t (the l ightest point on
 tire) with the valve stem, obeying the arrow on the t ire
 owing direction of rotation.
 Although yo u should be able to ge t the f i rst bead over
 r im mo st of the way by hand, the ti re iron wi ll work in a
 Be sure to set your bead breaker so that it will not scrape the rim as you
 press the bead toward the center of the wheel.
 pinch. Now, lube the other bead, and, while keeping the
 first bead in the rim ’s center depression, wo rk the second
 bead ov er the l ip. Finish off with the tire irons, keeping the
 beads o ppo site the iron in the w heel’s cen ter depression.
 Screw the valve stem valve core back into place. You
 should hear each bead pop into place as you inflate the
 tire. Check to ensure it seated evenly. If not, deflate and
 reseat. Don’t forget to balance yo ur whe els before riding.
 And remember, new t i res—though they feel st icky to the
 touc h—are extremely sl ippery for the f i rst few miles, so no
 funny business, OK?
    T
    I   R   E
    C   H   A   N   G   E
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 Before you attempt to lift the bead over the
 rim, spray down the bead with a diluted dish
 detergent solution.
 Make sure the rotational direction of the tire iscorrect. Otherwise, bad things could happen.
 When mounting the new tire, you should be
 able to press most of the bead over the lip by
 hand. On the second bead, keeping the first
 one in the rim’s center depression will help.
    T   I   R   E
    C   H   A   N   G   E

Page 151
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 151/189
   V  A  L  V  E
   S  T  E  M
   R  E  P  L  A  C  E  M  E  N  T
 TI M E : 3 0 m i n u te s
 Project 41
 Valve Stem Replacement
 V a l ve s t e m t o o l , o p e n -
 e n d w r e n c h e s , p l i er s,
 c o n t a c t c l e a n e r o r
 o r g a n i c c l e a n e r, n o n h a r
 e n i n g s i l i c o n e s e a l e r
 C O S T : $
 P A R TS : M e t a l v a l v e s t e m s
 TI P : A n g l e d v a l v e s t e m s c a n
 e a s e t i r e i n f l a t i o n w i t h
 s o m e b i k es
 B E N E F I T: T i r e s t h a t d o n ’t l o s e p r e
 s u r e a t h i g h s p e e d s
 Once you’re satisfied with the location, remove the stem and apply no
 hardening silicone to the inner surface of the stem where it will conta
 the inside of the wheel. Similarly, apply a small amount to the gasket
 that will be held in place by the exterior washer and nut. Insert the ste
 and rotate it into position. Snug the nut down finger tight. Use an ope
 end wrench to finish the tightening, but not so tigh t as to distort the d
 cate threads on the stem. Wipe off the excess sealant, and you’re
 to mount your tires. Once the tires are inflated, spread a soapy water
 solution around the base of the valve stem to make sure that the seal
 airtight. Now, you can break the sound barrier without worrying abou
 your valve stems letting you down.
 sea l the va lve c losed , thu s p reven t ing h igh-speed
 loss. Even though th is scenar io is unl ike ly—and a p
 cab le on l y t o tr ack - spe ed r id i ng — sw app ing ou t y
 rubbe r stem s for m eta l ones a lso ensures that dry never s tr ikes them, and a l lows you to f i t ben t s tem
 that would make access, and regular in f la t ion main
 nance, easier.
 With the tires off your wheels, begin by simply pulling the rubber valve
 stem out of the wheel. Clean the mounting surface with contact cleaner
 or your favorite nontoxic cleaner. After drying the wheel’s orifice, check
 for proper fit of the new valve stem, particularly angled ones.
 An angled valve stem can
 make the job of checking
 air pressure easier.
 Cons ide r how t he va l ve ac t ua l ly w o r ks i ns ide the
 stem. The air chu ck presses the valve down tow ard
 the t ire to a l low a ir to f low. Let you r mind w ander a b i t
 fur ther to w hat happens to yo ur wheel as you t ravel at
 t he hyp e r son i c ve loc i ti e s o f w h i ch yo u r spo r t b i ke i s
 capable. The centr i fugal force s w an t to f ling the wheel
 com ponen ts toward the outs ide of the w heel. The forces
 of high-speed r iding could, conceivably, force the valve
 into re leasing pressure. Meta l va lve stem assembl ies
 usua lly spo r t a meta l cap w i th a rubber О - ring to he lp
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 Brakes
 KEY CONCEPT
 OLD SCHOOL TECH / } & )   MAINTENANCE TIP
 TOMORROW’S TECH I " Й MONEY-SAVING TIP
 H o w i t Wo rks
 Hydraulic Brakes
 Why Hydraulics?
 Mechanical Drum Brakes
 How to Detect Worn Pads
 Brake Pads: How t o P ick Mr. Right
 W arning Signs o f the Need to Bleed
 Choo sing the Right B rake Fluid
 Braided Brake Lines
 Aftermarket Brakes’ Advantages
 ABS and LBS
 Pro jec ts
 P r o j e c t 4 2 : Se rv ice C a l ipe r and
 Disc
 P r o j e c t 4 3 : Brake Pad Change
 • Brake Pad Break-In
 P r o je c t 44 : Chan g ing Hy drau l ic
 Fluid
 P r o je c t 45 : Drum Brake
 MaintenanceP r o je c t 46 : Stainless-Stee l B rake
 Line Installation
 When i t comes to b rakes , i t seems too many
 m otorcyc l is ts tend to re f lect the v iew o f famous
 carmaker Ettore Bugatt i , who responded to cr i t ic ism of
 his cars’ lack of braking abil i ty with the l ine, “I build my
 cars to go, not stop.”
 Considered rational ly, though, the brake system on
 your m otorcycle ha s to w ork properly and stop you quickly
 and safely every single time you need it to, o r you will be in
 a wo r ld o f hur t . How do they work? T hink o f the brake
 assem bly on ea ch wheel as a small engine, bu t in reverse.
 Your b ike 's powerp lant conver ts fue l ’s energy in to
 heat by combust ion, and then conver ts that heat in to
 mechanica l work to propel the b ike, r ight? Wel l , each
 brake assembly is an engine that just happens to work
 backw ard—so to s pea k—through f ri c ti on . The b rakes
 conver t the energy o f m ot ion in to heat , and d iss ipate
 that heat into the atmosphere.
 Fo r k
 O tt'fiE R
 ъ т £ -
 ?AC5  fisrobis
 HYDRAULIC BRAKES
 Hon da’s revolutionary CB 750 was the f i rst
 A j I K m a s s -p r o d u c e d m o to r c y c le t o h a ve a
 hydrau l i c d i sc b rake , a s ing le - ro to r un i t on the
 front wheel . Such a system remains the founda
 t ion o f brake techn ology on toda y’s motorcyc les.
 Eve n w i th t h e a p p l i ca t i o n o f a n t i - l o ck b ra ke s
 (ABS), a n d /o r li n ke d b ra ke s , th e fu n d a m e n ta l
 b a s i cs o f h yd ra u l i c b ra ke sys te m s h a ve n o t
 h d h d d
 WHY HYDRAULICS?
 Physics says a fundamental property of l iquids—in this
 case hydraul ic f lu id o r oi l—is that they are no t compress
 ib le . When you app ly p ressure to the b rake leve r o r
 peda l , a mechan ica l l i nkage moves a pushrod in the
 m aster cyl ind er (which is f i lled w ith hyd raul ic f lu id) that
 fo rces a p i s ton dow n the bo re o f tha t cy li nder . The
 piston’s movement generates hydraulic pressure, which
 is transmitted through an interconnected series of brake
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 pressu re reach ing each wh ee l ’s b rake ass em b ly—a
 ca l ipe r in a d isc b rake sys tem —pushes the p is tons
 tow ard the rotor, or disc. The pistons ac t on brake pads,
 squeezing them against the rotor, which creates friction
 tha t generates heat, d issipates energy, and slow s the
 motorcycle.
 The harder you pul l the lever or push the
 9^ p e da l, t h e mo re h yd rau lic p re s su re is g enerated, the more force pushing the pads' f r ict ion
 materia l against the rotors, the faster the energy
 o f m o t ion i s con ve r ted in to hea t . . . and the
 qu icker your b ike s tops.
 The beau ty o f a hydrau l ic b rake system is i ts bas ic
 simplicity. It has very few m oving pa rts, is relatively self-
 con ta ined and sea led , i s remarkab ly cons is ten t in
 opera tion, and is am azingly reliable.
 MECHANICAL DRUM BRAKES
 As s im p le as hyd rau l ic b rak es a re ,
 mechanical brakes are even simpler. And
 several sma ller-displacem ent m otorcycles (as well
 as m any older b ikes) st il l have a mechanical drum
 brake on the rear wheel. The drum is cast as part
 o f the rea r hub . A m echan ica l l inkage o r cab le
 system transfers m ot ion of the rear brake pedal to
 a cam , wh ich fo rces the brake shoes ( faced wi thfr ict ion m ateria l) against the inside of the drum . As
 the r ide r p resses on the peda l , t he ene rgy o f
 mot ion is again converted to heat, and your bike
 decelerates. Nothing to it, right?
 : j j f    W h y d o so m e m o t o rc y c l e s re t a in o ld -
 >> s c h o ol d ru m b rak e s? B e c au s e in vi rt ua lly
 every si tuat ion the v ast ma jori ty o f braking w ork is
 done by the front w heel; i t ’s no t as crucia l for the
 rear wheel to have the greater sophist icat ion and
 s t o p p in g p o w e r o f a h y d ra u l ic d i s c . B e s id e s
 wh ich , mechan ica l d rum b rakes work pe r fec t l y
 well in that ro le. Last ly, on some bikes that have
 been in produ ct ion fo r some t im e, the too l ing is
 already paid for, which helps keep do wn the bike’s
 retail price.
 HOW TO DETECT WORN PADS
 Unl ike those in automobi les, motorcyc le brakes dont
 prov ide an aud ib le warn ing tha t your pads are worn .
 Instead, they have w hat can on ly chari tably be cal led a
 v isua l warn ing system; the r ider expected to v isua l ly
 ve r i f y the pads ’ cond i t ion pe r iod ica l l y . I t ’ s ce r ta in lyeasy enough to do.
 V i r tua l ly a l l b rake pads w i l l have a groove or l ine
 marked into the pads’ perimeter; general ly the groove
 or l ine is red or yel low in color, or at least something
 that cont rasts v iv id ly wi th the co lor o f the pad m ater iaL
 The groove or l ine ind ica tes the amount o f remain ing
 pad materia l , general ly 2 mm or so. By looking at the
 le a d in g e d g e o f th e c a l ip e r , o r t h ro u g h
 inspect ion /access por ts located on top o f the ca l iper
 yo u’ l l be able to see the groo ve or l ine in the pad. Onceyou see th e groove o r l ine bu tt ing up against the rotot;
 you shou ld p lan on chang ing your brake pads soon, f t
 not imm ediately.
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 I f yo u d o n o t p e r i o d i ca l l y ch e ck yo u r
 pads, and you wear away a l l the f r ic t ion
 material , then the pad ’s bac king p late wi ll begin to
 cu t into the rotors. When this happen s, you’ l l hear
 a lo u d sc re e ch in g e ve ry t im e yo u a p p l y t h e
 brakes . I f you hear tha t no ise , you ’ l l need to
 rep lace bo th the pad s and the ro tor . Go any far
 ther and you increase the dam age, the rep air bil l,
 a n d th e p o s s i b i li ty o n e o f t h e p i s to n s w i ll g e t
 pushed too far ou t o f i ts bore, then co ck s l ight ly
 so th a t i t w e d g e s a g a i n s t t h e r o to r , i n s ta n t l y
 locking the w heel.
 BRAKE PADS: HOW TO PICK MR. RIGHT
 l ip through the pages for brake pads in most any big
 ar ts d is t r ibu tor ’s cata log, and yo u’ re l iab le to m utter
 om eth ing to the e f fect o f, “ No free socie ty needs th is
 many choices of brake pads.” The choices can be over
 whelming: Are organic pads rea l ly , l i ke , you know,
 rgan ic ? L ike g reen beans? W hat ’s the d i ffe rence
 etween semi-metal l ic and sintered? Here’s some that
 acers use! Can’t go wrong w ith that, can you?
 Well, yes, yo u can.
 Th is i s a good t im e to con s ide r s t ick ing
 w i th s to ck , o r i g in a l - e q u i p m e n t p a r t s .
 M a n u fa c tu re r s g e n e ra l l y d o a su p e rb j o b w i th
 every p iece of the m otorcyc le , and e specia l ly so
 with brake pads, selecting the r ight fr ict ion mate
 r ia l tha t w i l l p rov ide the bes t charac te r i s t i cs o f
 stopping power, feel , and wear. There’s a reason
 several racing team s use OE brake pad s in classes
 where cal ipers and rotors m ust remain stock.
 To some, however, such an approach m ight seem ter
 mina lly uncool , So w e’ l l o f fer som e in format ion on the
 arious types of pa ds, bu t with a caveat: The fol low ing
 ontains a hos t of general it ies, be cause there can be amass ive d i f fe rence in mate r ia l s and pe r fo rmance
 etween one manufacturer’s sintered pad, for instance,
 nd another ’s . F i rm, easy- to- fo l low recommendat ions
 re all but impossible to give, and it would be foolish to
 о so. W ith that said, let ’s proceed. Pads can be broken
 own by m aterial:
 • O rga nic—A material m atr ix held toge ther by heat-
 esistant resin (glue, essentially). Early on, organ ic pads
 sed asbestos as a binding m aterial, and to make them
 г е heat- res is tant . We a ll know asbestos has gone theay of the carrier pigeon, do do, etc., and now Kevlar has
 argely taken its place. In general, organic pads are said to
 Aork well right from cold (first applications), and som e riders
 like the lever feel they provide. They’re also fairly friendly to
 discs, as they don ’t cause the scoring that can occ ur with
 more aggressive all-metal com pounds . Bu t organics tend to
 fade at low er tempe ratures than o ther pads.
 • S em i-m eta l lic—Basical ly an organic-type pad with
 metal part icles, ei ther in pow der form or f inely chopp ed
 wire; tin, brass, bronze, iron, and other metals are com
 monly used. The addi t ion o f meta l makes these pads
 som ewh at more heat- res is tant than organic pads, and
 they wea r less qu ick ly . They ’ re a lso ha rder on b rake
 rotors than organic pads.
 • S i n te re d —Th e se p a d s co n s i s t o f a n a l l -m e ta l
 powder formed under extremely high heat and pressure,
 w ith very l i ttle binding m aterial. Generally the y con sist of
 brass, bronze, copper, and some iron, again for better
 per form ance a t h igher operat ing temperatures, sa id to
 offer good, consistent stopping power. However, those
 same highe r operating tem peratures get transferred from
 the pad to the rotor, which can cause warping w ith som e
 aftermarket pads. S in tered pa ds a lso cause the m ost
 wea r on rotors, and m ost brands should never be used
 on cast-iron rotors. They also tend to leave a potentially
 corrosive black dust on wheels, requiring more frequent
 cleaning. The m ajority o f OE pads are sintered.
 • C arb on —Essential ly a sem i-metal lic-type pad, but
 w ith the addit ion o f carbon rather than m etal. Such pads
 are reasonab ly k ind to ro to rs , bu t the y ’ re p r im ar i ly
 remarkable for having perhaps the broadest range of
 operating temperatures; carbon pads tend to approach
 o rg a n ics f o r t h e i r p e r fo rm a n ce f ro m co l d , a n d w o rk
 exce p t iona l l y we l l a t h igher tem ps, too . By i ts ve ry
 nature, carbon is extremely heat-resistant. They do tend
 to be more expensive than other pads mentioned here,
 though. (Readers should know these are n o t the amor
 phous carbon pads used in MotoGP racing and on the
 space shuttle.)
 t J J j   I f you st i ll have to have a recom m enda-t ion, here are some: Fi rs t , use the same
 typ e o f p a d (o rg a n ic , s i n te re d , e t c . ) yo u r b i ke
 came w ith, i f not the OE pa d i tsel f. S econd, resist
 the temptat ion to go wi th rac ing-on ly pads; such
 pads tend to w ork p roper ly on ly a t the e leva ted
 tem peratures foun d in com peti t ion on a racetrack.
 Th i rd , ask o ther own ers what the y’ve d iscovered
 through th e i r exper imen tat ion. There are dozens
 of forums on the Web where you can f ind out what
 other owners have used successful ly. But, unlessyou have a lo t o f time and money , l e t someone
 else exper iment wi th brake pads on the i r motor
 cyc le f irst.
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 str ipping and cleaning, along with replacing every
 rubber seal in the system .
 AIDED BRAKE LINES
 ou ’ re se r ious a bou t upg r ad ing yo u r m o t o r cyc le ’s
 е system, and don’ t have a par ticu lar ly large budget,
 best p lace to star t is to replace the standard rubber
 es with b raided steel l ines.
 /f&A   W ith a fair ly sm all out lay of cash, you can
 v ? / \   replace both f ront and rear rubbe r hoses
 with braided steel l ines that wil l immediately pro
 v ide you w i th a fi rm e r r esponse a t the l eve r,
 reduced e f fo r t fo r the same am ount o f s topp ing
 power, and better overall lever-feel as well.
 F i rs t o f f, thoug h, le t ’s take care o f the m isnomer :
 hough the y m igh t be ca l led b ra ided s tee l lines ,
 nless-steel lines, etc., the steel description does not
 r to the actua l hoses th at t ransfer f lu id . Th ose are
 on PTFE (polytet raf luoroethylene) hoses. They're
 ounded and reinforced, however, by braided stainless-
 el hose. The end result is virtually zero expansion even
 ou’re squeezing the brake lever with bo th hands. S uch
 imal expansion guarantees all your effort is go ing into
 pping th e bike, and n ot swelling the hose.
 There are several afterma rket com pan ies tha t will sell
 brake l ine kits with premade hoses, every piece of
 dware you’l l need, plus your choice of a rainbow of
 o rs fo r the v iny l cover ing tha t goes ov er the s tee l
 id ( to keep it f rom scratching yo ur bike). So me even
 e you a choice o f colors for the f i t tings at the end of
 hoses. And, last ly, vir tually every brand of braided
 ke lines w ill last the life of you r motorcycle.
 s l ight ly more weight than M otoGP -type carbon rotors,
 bu t with mu ch broade r tempe rature range.
 For calipers, AP and N issin both offer superb k it , but
 the m ost desirable is Brembo’s radia l -m ount M onobloc
 four-piston/four-pad caliper, again as close as you can
 ge t to real-deal M otoGP hardware. These are mach ined
 from a sol id b i lle t o f a luminum and feature vented t i ta
 n ium p i s t ons . B r em bo ’s rad ia l 19x18 b i l le t fo l d ing -
 brake m aste r cy l inder—no t jus t a MotoGP look-a l ike ,
 bu t t he r ea l t h i ng — is the o n l y cho i ce t o accom pany
 those calipers.
 You should be gett ing the idea.
 W hat a re the ad vantages o f such a w i ld spend ing
 spree? The usual reasons w e’ve exp lored so far: more
 stopping power, better control, and superior feel at the
 lever. Mind you, even if you c an’t step to th e ne plus ultra  
 equ ipm en t nam e- d ropped he re , be assu red you can
 app r oach i t f o r a f rac t i on o f t he absu r d p r ices t hese
 kingly p ieces comm and.
  ABS A ND LBS
 How quickly can you stop your m otorcycle?
 Be honest . I f a car tu rned le f t in f ron t o f you —the
 classic car vs. motorcycle ac cident scena rio—could you
 apply the brakes hard enough, quickly enough, to keep
 f rom fe tch ing up aga ins t the nears ide fender? Jus t to
 make it more interest ing, let ’s assume the pavement is
 we t, too. How a bou t then?
 Tha t ’s the k ind of s i tuat ion w hen an an t i -lock brake
 system (ABS) com es in m ighty handy. ABS can be a l i fe-
 saver, literally.
 To opt im ize your m otorcycle ’s stop ping pow er in an
 eme rgency situat ion, the t ires need to be rotat ing r ight at
 the th resho ld o f lockup , about 10 percen t s low er than
 TERMA RKET BRAKES' ADVA NTAGES
 ou’re r ich as Croesus, then the sky’s the l imit i f you
 ly want to upgrade you r b ike ’s brake system to the
 hest degree possible. As with m ost things, excellence
 rely requires the a pplicat ion o f a stack of G rovers.
 And wh at would one ge t for a p i le o f greenbacks wi th
 picture of ou r 22nd and 24 th president on them? To
 r t , you could have your choice of rotors: the la test
 a l -sty le d iscs f rom innovators G al fer or Braking, for
 ter initial bite, better cooling, and lighter weight than
 rotors. O r perhaps s om e pa rt icular ly f ine duc t ile cast-
 rotors from Brake Tech, wh ich prom ise not on ly a 40
 cent weigh t savings over OE discs, bu t unparalleled
 . Or another Brake Tech offering, their ceramic com
 si te ro to rs , the h ighes t -tech ro to rs you can b uy fo r
 ee t use , w i th the fee l o f du ct i le c as t ir on and on ly
 C4UH3ZvSaUSfcR. SENSolZ
 а с с п ы н е .coNreoL-
 (y& 'W &  h p v * * )
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 road speed . Th is op t im izes the t rac t ion o f the ti res ,
 a l lowing maximum braking act ion and stopping power.
 Now, i f you’re an exceptionally good r ider, you can
 achieve that by m odulat ing pressure on the brake lever
 and pedal a b i t . Increm ental ly reducing pressure unt il
 the wheels unlock wil l help you regain gr ip so you can
 sto p e ff icient ly or steer around the threat.
 Bu t un less you p rac t ice th is on a regu la r bas is—
 wh ich w ouldn’ t make yo u pa r ticu lar ly pop ular wi th your
 ne ighbo rs—such a fea t o f braking is d i f f icu l t , par t icu
 lar ly in the heat of batt le when you real ly  need to stop
 befo re you h i t a so l id o b jec t . If you co u ld th resho ld
 brake pe r fec t ly—app ly ing exac t ly  the r igh t am ount o f
 pressure on the lever and pe dal to kee p the t ires a t the
 very edge o f op t imum t rac t ion—you cou ld b r ing your
 bike to a stop as quickly as i t was cap able of stopping.
 г-Q j  Enter ABS . In the simples t of terms , ABS
 » is an e lec t ron ic add - on t o s t anda r d
 hydraul ic brake system s. By m oni tor ing the rota
 t i o n a l s p e e d o f b o t h w h e e l s t h r o u g h a w h e e l
 speed sen sor and feeding that in form at ion in to a
 smal l microprocessor , the ABS system can recog
 nize when y ou’ve o verappl ied the brakes and your
 t ires are in the proces s of locking u p. H ow does it
 know th is? No, not by you r screams. The system
 identifies that the rotat ional speed of one wheel is
 s lowing faster than the other ; that ’s the moment
 of impending brake lockup.
 The ABS co m puter s ignals a hydraul ic assembly
 rapid ly cycle hydraul ic va lves open and closed to t
 ind iv idual brake o r brakes tha t are locking. Th e cyc
 and very rap id va lve open ings b leed o f f jus t enou
 hydraul ic pressure to thos e brakes to keep them at t
 edge o f opt imum t ract ion. Thus, ABS prevents you f ro
 overbrak ing—app ly ing too much brake fo rce , lock i
 the wheels, losing steer ing control, and reducing bra
 ef f ic iency. And, in the process, ABS makes you lo
 like a hero.
 N o t e tha t a f ew m o t o r cyc le m anu f ac t u re r s o f
 l i n k e d b r a k i n g s y s t e m s t h a t u s e v a l v i n g t o a p p
 braking effect to both wheels when you hit one leve
 In other w ords, a s l ight am oun t of pressure is appl i
 to the rear b rake when you use the f ron t lever , a
 vice versa.
 Honda, in particular, use s this sy stem on som e of
 m otorcyc les . The i r f i r s t incarna t ion appea red on t
 CBR1000, and i t was judg ed helpfu l for inexper ienc
 r iders, but not so much for seasoned r iders. And th
 sys tem w as awkw ard fo r bo th a t s low speeds. Hon
 ref ined the system , and on m odels bu il t in 1998 or lat
 i t works quite well. The advantage is that you get a b
 more stopp ing pow er i f you o nly use one lever.
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 Caliper and Disc 
 Service
 1 t o 2 h o u r s
 W r e n c h e s , r a g s; 6 0 - o r 8 0 -
 g r i t s a n d p a p e r , t o o t h b r u s h
 o r o t h e r s m a l l c l e a n in g
 b r u s h , a t h i n p i e c e o f w o o d ,b r a k e / c o n t a c t c l e a n er ,
 o r g a n i c c l e a n e r s u c h a s
 S i m p l e G re e n , w a t e r p r o o f ,
 h i g h - t e m p e r a t u r e g r e a s e ,
 b i k e l i f t ( o p t i o n a l ) , M i t y - V a c ,s o m e c l e a r t u b i n g , a n o l d -
 f a s h i o n e d o i l c a n , s o c k e t s
 a n d A l l e n s , s c r e w d r i v e r,
  j a r t o c a t c h b r a k e f l u i d
 C O S T: 0 t o $
 P A R TS : N e w p a d s , b r a k e f l u i d ,
 b r a k e b a n j o w a s h e r s ,
 a n d m a s t e r c y l i n d e rg a s k e t o r d i a p h r a g m
 TI P : G e n t l y s n u g ( r a t h e r t h a n
 h e a v i l y t i g h t e n ) t h e
 b l e e d e r s c r e w
 B E N E FI T: M a x i m i z e s b r a k e
 p e r f o r m a n c e
 Fortunately, brakes are easy to work on—and much
 cheaper to m ainta in b y yourse l f than pay to f ix up
 ce the y ’ve gone sou th . I n th is p ro jec t , we ’ ll d isas
 mble and clean the cal ipers and disc(s). In Projects
 and 44 , we ’ l l rep lace the pads and re f resh the
 draul ic system .
 Cleaning the caliper removes the ob vious stuff such as
 ake dust, b ut it also plays an imp ortant role in preventing
 e need for rebuilds. Most brake fluids absorb moisture
 ough the piston seals. Tha t moisture comb ines with the
 ake dust and gr i t and whatever e lse happens to be
 dged into the calipers, forming a “shellac” that bond s toe sur face o f the p is tons and keeps them f rom s l id ing
 o othly through the rubber seals.
 Rem ove the front caliper(s), s l ip ou t the brake pads,
 d supp ort the caliper on something other than the brake
 e. Place a thin piece of woo d between the op posing pis
 ns and squeeze the brake lever to exp ose m ost o f the
 stons. Using a toothbru sh and an o rganic cleaner l ike
 mple Green, which w on’t hurt the c al iper О -r ings, care
 ly rub th e shellac off the pistons. If your front brake has
 en sticking, you see leaking fluid, o r the piston is rustedpitted, buy a caliper rebuild kit and sw ap ou t the pistons
 d sea ls . Otherwise scrub o f f the she l lac, r inse wi th
 w ater to remove the c leanser, and then b low away a l l
 t races o f moisture w ith an air hose.To f in ish you r ca l ipe r c leans ing , on s ing le -ac t ion
 ca l ipe rs ( those w i th p is tons on on ly one s ide o f t he
 cal iper), pul l back the rubber cover protect ing the pins
 upon w hich the ca l iper s l ides back and for th . Us ing the
 same o rg an ic c leane rs , remove the o ld , t ired g rease
 a n d c h e c k f o r a n y n o t c h e s o r u n s e e m ly we a r t o t h e
 pins. Lube the clean pins w ith waterproof, h igh-tem per-
 a tu re g rease and s l ide them in to pos i t ion unde r the i r
 protect ive covers.
 Now you need to prepare the disc. Brake pads canleave de pos its in the rotor’s surface. You wan t to remove
 these de posits and take the rotor ba ck dow n to sm ooth,
 c lean m e ta l be fo re reassem b l ing yo u r b rakes . Use a
 piece of 60- or 80 -gri t sandpaper. W ith yo ur b ike on a l i ft
 o r jack w i th the whee l o f f the ground, press the sand
 paper against the disc and spin the wheel a few t imes.
 (Keep the c a l iper secure , no t hang ing from the brake
 l ine.) Repeat the process on the othe r side of the disc.
 Remember : You ’ re no t t ry ing to sco re the d isk , jus t
 remove the bui ldup. Fin ish the disc prep by spraying i twith brake cleaner and wiping i t down with a clean rag.
 Now you can replace the pads.
    C   A   L   I   P   E   R
    A   N   D
    D   I   S   C
    S   E   R   V   I   C   E

Page 159
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 159/189
 CALIPER
 AN
 D
 DISC
 SERVICE
 Many a chromed caliper needs to have its b
 honed slightly to get rid of the crud that’s
 deposited inside during the chroming proce
 The caliper piston must be a light, sliding f
 but without any noticeable side-to-side slop
 once it's pushed home.
 You may find it to your advantage to run a
 well-oiled tap down the threaded holes in th
 caliper, as well. This may be the only way to
 ensure no-problem installations on chrome
 pieces (not just brake pieces either). Once
 you’ve gone this far, it only follows that you
 should check that the internal passages are
 clear, and then meticulously clean the thing
 Overpolishing and chrome flash can inhibit a
 good retention of the dust seal and piston
 О -ring. Make sure both parts fit properly and
 stay put before you proceed. Use brake fluid
 to lubricate these rubber parts when you
 install them.
 60
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 TIME: 1 hour  
 TOOLS: Wrenches, sockets ,
 flathead screwdriver, Allen
 keys, torque w rench,
 anti-seize lubricant,
 bike lift (optional)
 Project 43 TALENT: 1
 R r a l r o P o r i COST: $
 D   i c   I I v g   r d l l PARTS: Brake pads
 ChangeTIP: D on 't fo rge t to pump the
 brake lever a few times
 after you are done so you
 have imm ediate stopping
 pow er when you go for a
 test r ide
 BENEFIT: Better stopping power 
 M any b ikes use s ing le -p is ton s l id ing c a l ipers tha t
 squeeze a ro to r l i ke a hydrau l ic C-c lamp. The
 resign principle of th e front and rear brake calipers is the
 me, but the w ay they are mounted and their respective
 s are different.
 T o ins t a l l new f r on t b r ake pads , un bo l t the f r on t
 per from the lower fork leg and sl ide the cal iper up
 o f f the rotor . Inser t a large f la t -b lad ed screw dr iver
 ween the p ads in the ca l iper and use i t as a lever
 inst the outer pad to push the caliper piston bac k into
 ca l iper body. Remove the
 er pad carr ier from the caliper
 y and remove the inner pad.
 r igidly moun ted to the rear of
 caliper body v ia a small bolt.
 other pad is probably already
 the f loor . Insp ect the ca l iper
 replace anything tha t ’s dam
 ed o r w o r n beyond se r v i ce
 ts. (Che ck the s hop manual.)
 When r eassemb l i ng t he
 ipe r w i th new pa ds , make
 e tha t the r ive t head is
 e rt ed i n t o t he c u t ou t in t he
 ing nut . The reta in ing spr ing
 eps the pad f rom v ib r a t ing .de the ca l ipe r on to the ro to r
 d i nse r t t he m oun t i ng bo l t s .
 W hen reinstall ing the c aliper mounting bo lts, give them a
 light coating of ant i-seize lubr icant, which wil l al low the
 ca l iper mou nt ing bo l t s and ou te r pad car r ie r to m ove
 f ree l y and a l ign p r ope r l y w i t h the d i sc . U se a to r que
 wrench and t ighten the bolts to spec as out l ined in your
 factory manual. I f you r bike has twin fron t brakes, repeat
 the process for the other brake.
 The procedure for the rear is near ly identical to that
 used in replacing front brake pads, though it may involve
 different tools, su ch as a Torx bit.
 BRAKE PAD BREAK-IN
 The surfaces of both the pads and the
 discs aren't really as smooth as they
 look. In fact, they’re made up of lots ofhills and valleys. The break-in procedure
 wears down the pad so that the hills and
 valleys match each other, giving the
 maximum surface-area contact. Get too
 aggressive too soon, and the hills melt
 and glaze over, lowering the coefficient
 of friction for the pads and reducing
 braking performance.
 Begin pad break-in by riding in a
 parking lot and lightly applying the
 brake, bringing the bike slowly to a stop.
 Do this a few times with slightly morepressure each time. Now, go for a ride.
 Just like when you have new tires and you
 know not to immediately throw your bike
 into corners, allow yourself some extraroom for braking around town. Begin to
 vary your braking pressure. Each stop
 should be more firm than the last. Allow
 for some coo ling between applications
 (i.e., no maximum-braking exercises).
 There is no magic number for how
 long it takes to break in a set of pads. If
 you vary the pressure and don’t build it
 up too quickly, a short ride may be
 enough. However, if you’re ever in doubt
 about how to break in a set of pads,
 simply look at the instructions that camewith them—the manufacturers know.
    B   R   A   K   E
    P   A   D
    C   H   A   N   G   E
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 TI M E : 4 5 m i n u t e s
 Changing Hydraulic Fluid
 TO O L S : W r e n c h e s , s o c k e t s , r a g s ,
 t o r q u e w r e n c h (1 6 - in ),
 Te f l o n t a p e , b r a k e
 b l e e d i n g t o o l ( o p t i o n a l ) ,
 c l e a r h o s e , g l a s s j a r f o r
 b r a k e f l u i d , r a g s
 T A L E N T : 1
 COST: $
 P A R TS : B r a k e f l u i d
 TI P : O n l y u s e f r e s h f l u i d f r o m
 u n o p e n e d c o n t a i n e r s , an d
 n e v e r m i x f l u id b r a n d s
 B E N E F IT: B e t t e r l e v e r f e e l , n o n a s t y
 s u r p r i s e s
 hen wrapping the bleed screw’s threads with Teflon tape, make sure
 u wind it so that screwing in the valve tightens the tape. Also, be
 reful not to cover the bleed holes.
 eed ing the Sys tem
 rake f luid sho uld be replaced every tw o years w ith the
 ec you r manufacturer recommends. Th e easy wa y to
 ange the brake fluid w ithout ge tt ing a ir in the system is
 bleed it clean.
 Three d i f fe ren t techn iques can be used to do the
 c tu a l b le e d i n g . No m a t te r wh i ch yo u ch o o se , a f e w
 asics are the same. F irst adjust the hand lebars so that
 e m aster cy l inder s its f la t , then c lean and remove i ts
 ver. Fi ll the m aster cyl inder to abo ut 3/8 inch from the
 p ; t h is g i ve s t h e co ve r g a ske t - b la d d e r so m e r o o m.
 This Mity-Vac is a handy tool for bleeding hydraulic systems—particu
 larly bone-dry ones. Be prepared to empty the catch container at least
 once when freshening fluid. Since you’ll be working by the caliper
 instead of the master cylinder, don’t forget to keep an eye on the fluid
 level in the reservoir.
 Then bleed the brake fluid dow n to ab out 1 inch from the
 bottom o f the reservoir before f i ll ing i ts cyl inde r w ith new
 fluid. C ontinue to bleed the f luid unti l i t com es ou t clean
 at the caliper. Then refi ll the reservoir and bleed the other
 cal iper, i f there’s another connected. W hen done, to p up
 the reservoir and replace the cap.
 The cheapest b leeding method is to use a p iece of
 c lea r tub ing and an o ld p las t i c sod a bo t tl e . The ma in
 drawbacks w i th th i s m ethod a re tha t i t ’s a two-person
    C   H   A   N   G   I   N   G
    H   Y   D   R   A   U   L   I   C
    F   L   U   I   D
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 CHANGING
 HYDRAULIC
 FLUID
  jo b an d it ta kes w ha t s ee m s like fore ver (m ayb e an ho
 unless you get lucky. Use a clear bottle so you can s
 the f lu id. C onnec t the tubing to the cal iper’s bleed nip
 and s tick the other end in the bott le. With this setup, o
 person squeezes the b rake hand le and ho lds i t ba
 wh i le an o the r pe rson open s the b leeder f i tt ing a t t
 caliper. When the f low stops, the seco nd person clos
 the bleede r nipple. Repeat un ti l the fluid flow s clear, a
 then repeat for ea ch caliper. Do n’t forget to keep f il l
 the ma ster cylinder.
 There are a lso b leeder k i ts on the m arket to spe
 this process. They are faster and convenient; i f you
 brake work on many vehic les, buying a wel l - regard
 one may be worth the effort. A quick Internet search
 your local service station can tel l you w here to dispos e
 the used fluid sa fely and lawfully.
 Keeping a big arch in the line will keep bubbles from being drawn back into
 the caliper. Don’t be stingy with your fresh fluid. Keep pumping it through
 the system even after you think you’re done. Some bubbles are tenacious.
 When topping off the reservoir, don't fill beyo
 the full mark. Be sure to clean the diaphragm
 that floats on top of the fluid before installin
 Always use name-brand hydraulic fluid.
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 Project 45
 Drum Drake Maintenance
 3 0 s e c o n d s t o 1 h o u r
 W r e n c h e s , s o c k e t s , A l l e n
 k e y s , t o rq u e w r e n c h , d i a l
 c a l i p e r , r a g s , b r a k e / c o n t a c t
 c l ea n e r , h i g h - t e m p e r a t u r eg r e a s e , b i k e l i f t ( o p t i o n a l )
 B r a k e s h o e s , b r a k e s h o e
 s p r i n g s ( if n o t i n c l u d e d
 w i t h s h o e s )
 To k e e p f r o m b r e a t h in g
 h a z a r d o u s m a t e r i a l s , d o n ’ tb l o w o f f t h e b r a k e p a ne l
 w i t h c o m p r e s s e d a i r
 P re d i c t a b l e r e a r b r a k e
 p e r f o r m a n c e
 Drum brakes require a l ittle regular maintenance that
 should take you a l l o f 30 seconds every month or
 so. From the pedal ’s resting posit ion, press i t down with
 yo u r h a nd a n d m e a su re th e d i s ta n c e t h e p e d a l i sdepressed unti l you feel the shoes contact the drum. If
 t h a t me a su r e me n t i s g r e a te r t h a n t h e f a c to r y sp e c ,
 t ighten the nu t at the drum end of the brake rod. In many
 cases, you won’t even need a wrench to do this. Simply
 press the cam lever ( the lever attached to both the drum
 brake as sem b ly—or b rake pane l —and the b rake rod )
 sl ightly against the spr ing holding i t into p osit ion against
 the adjuster. Since the ad juster usual ly has a machined
 curv e to m atch the clevis pin in the lever, you ’l l be able to
 m ake changes in ha l f - tu rn increm ents . Once the f ree
 play is back to s pec, you're done.
 No te the wea r ind ica to r when you take up the f ree
 play. Manufacturers bui ld these indicators into the out
 side of the brake panel. R eplace the shoes w hen they ’re
 a b o u t 8 0 p e r ce n t u se d u p t o b e su r e t h a t ma x i mu m
 power i s ava i l ab le . (Pads/shoes can ’ t d i ss ipa te hea t
 properly when they ge t too th in , and the y wi l l not func
 tion properly.)
 Every tw o years o r 10 ,000 m iles, d i sassem b le the
 brake panel and lube the m oving par ts. Clean out the
 bu i lt -up brake dust , too, and g ive the assem bly a c lose
 visual inspection.
 To change the shoes, l oosen the c ha in ad jus te rs '
 l ocknu ts to p rov ide enough cha in s lack to remove thewheel. Then give each of the adjusters three ful l turns of
 slack and retighten the locknuts to maintain their adjust
 m en t re la tive to each o the r . (Once you g e t the w hee l
 back on the b ike, you ’ ll just t ighten the ad justers those
 three turns for a proper ly ad justed chain .) I f you have
 sha f t dr ive, c hec k your factory serv ice m anual for rear
 whe el removal tips . D ifferent bikes have differen t require
 m ents. For exam ple, the Yam aha V-S tar 650 requi res
 tha t you pul l the s haft i tsel f free w ith the rear wheel.
 Remove the bo lt connecting the torque arm to the drumbrake assem bly and the nut from the end o f the brake rod.
 Now, loosen the axle nut and sp in it off the axle. Ja ck u p the
 bike so tha t the w heel is abou t an inch off the ground. W hile
 hold ing the wheel in pos i tion (use your foo t to take the
 strain o ff the axle as you sl ide i t free), rem ove the axle.
 Now, push the w heel forward to create som e slack in the
 chain. Remove the chain from th e sp rocke t and hang it on
 the sw ingarm. You may need to jack th e bike up farther to
 help the w heel clear the fender. D isassemble everything
 according to the photos and captions.
    D   R   U   M
    B   R
    A   K   E
    M   A   I   N   T   E   N   A   N   C   E
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 DRUM
 BRAK
 E
 MAINTENANCE
 Don't forget to remove the bolt securing the
 drum to the torque arm. You’d be amazed ho
 many people are momentarily surprised wh
 the rear wheel won’t come off after the axle
 removed. Place the wheel on the floor with th
 drum brake side facing up and wiggle the
 brake panel free. You’ll see lots of brake dus
 and grime on the inside of the panel, but res
 the urge to blow it out with compressed air.
 Those particles can contain some pretty toxi
 stuff. Instead, clean the parts (in a well-venti
 lated area) with brake cleaner. It w ill flush th
 dust away without making it airborne. Don’t
 worry that it’ ll also remove the grease from i
 rightful place; you’re going to reapply it
 anyway. If you decide to clean the inside of th
 drum, take care not to get the cleaner in the
 wheel bearings.
 With the brake panel exterior on a surface th
 won’t scratch it, measure the thickness of th
 pads with a dial caliper to make sure they ar
 within specification. As with disc brake pads
 most brake shoe failure takes place on the la
 20 percent of the shoe material. So, if the sho
 thickness is less than 3 mm, replace the set.
 (The Vulcan 800 factory service manual, for
 example, specifies a service limit of 2.6 mm)You should also check the internal diameter
 the drum itself with your dial caliper.
 Turn the brake panel over and, using a Sharp
 mark the brake cam lever's position bydrawing a line from the gap in the lever acros
 the shaft to the other side of the lever.
 Unscrew the pinch bolt and remove the lever
 Now, slide the camshaft out of the panel. Set
 the wear indicator aside. Clean the shaft and
 its associated hole in the panel and check fo
 wear. If you notice any wear, consult your fac
 tory service manual for tolerances to make
 sure the parts are still within specification.
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 Grasp the brake shoes with a clean rag and lift
 them free of the assembly. The shoes will fold
 toward the center of the panel as they pivot
 around the anchor pin and the camshaft. Be
 careful, as the springs holding the shoes
 against the pin and cam are fairly strong. Set
 the shoes aside and wipe the panel clean of any
 crud. Protect your hands from the shoe material
 and the shoes from grease by gripping the two
 parts with a clean rag as you rotate them free of
 the retaining pin and cam.
 Before replacing the brake panel, rotate the
 cam lever to make sure that everything works.
 Check that the wear indicator is pointing at the
 beginning of its range (or where it was pointing
 prior to disassembly if you just cleaned and
 lubed the unit). If not, remove the cam leverand adjust the indicator. When you’re ready to
 put the wheel back in the swingarm, begin by
 cleaning and greasing the axle. Carefully slide
 the wheel into the swingarm and li ft i t up into
 the forward position you used to remove the
 chain. Take the chain from the swingarm and
 put it back on the sprocket. Pull the wheel
 backward until the hole in the hub lines up
 with the hole in the swingarm. Slide the axle
 into the hub far enough to support the wheel,le hub. Lift the wheel until the hole lines up with the swingami. Tap
 Once everything is clean, lube the camshaft
 and the mounting hole in the brake panel
 with high-temperature grease. Slide the
 shaft into the panel and rotate it until the
 flats on the cam are pointing toward the
 center of the panel. Place the indicator on
 the shaft with its pointer at the right end of
 the useable range marker on the panel. Line
 up the Sharpie marks on the shaft and the
 lever and remount the lever. Tighten the bolt
 to spec. Apply high-temperature grease to
 the contact surfaces of the anchor pin and
 the cam. Add a little bit of grease to thebrake shoes’ spring-mounting holes.
 ve to the opposite side of the bike, where you can see through the swingarm
 axle through using your hand or a dead-blow hammer.
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  D R U M
  B R A K E
  M A I N T E N A N C E
 Snug down the axle nut, but not so tight tha
 the chain adjusters can't move it. Make sur
 the wheel is all the way forward against the
 adjusters by giving the rear of the tire a co
 of whacks with your dead-blow hammer.
 Reset the chain adjusters the three turns yo
 loosened them. If you haven't adjusted you
 chain in awhile, now is a good time.
 Verify that the marks on the chain adjusters
 match up on both sides. Coat the clevis wit
 light application of grease, slip i t into the ca
 lever, and slide the brake rod into place. Se
 the adjuster into roughly the same position
 the rod that it was in prior to disassembly.
 Loosely (finger tight) attach the torque arm
 the brake drum assembly. Before torquing
 down the axle nut, spin the rear wheel and
 the rear brake by pressing quickly on the
 pedal. With the brake still applied, tightendown the bolt securing the torque arm.
 Now, torque the axle to factory spec. Make s
 that the chain adjusters are snugged up and
 their locknuts are tight. Verify that everythin
 in place and the wheel turns freely. Adjust thbrake pedal free play to factory settings.
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 в 'ofect 46
 Installing Stainless- Steel Brake Lines
 Fi t ting a se t of braided, stainless-stee l brake lines can
 h a v e a d ra ma t i c e f f e c t o n y o u r b i k e ’ s s t o p p in g
 power. The init ial onset of braking will be much quicker,
 ince stain less l ines don’t expand at a l l . And since the
 nes are sheathed in meta l (usua l ly wi th a pro tect ive
 las t ic ou te r coa t ing ) , you do n ’ t have to w o r ry abou t
 ta in less l ines crack ing f rom ag e and exp osure to theun. Also, the Teflon interior is less prone to becoming
 ritt le than rubber. So, a trip to the aftermarket will give
 ou better braking and longer-lasting lines, to boot. Oh,
 eah—they look cool.
 Order a kit for your bike, specifying a c ustom length if
 ou’ve changed you r bars or swingarm. C heck them again
 or length before you start instal ling them . The simplest
 way to d o th is is by zip-tying them to the existing l ines.
 l though th is takes a couple of extra minutes, you can
 ell r ight awa y i f the l ines w ill have the proper am ount oflack in them. Having your brake l ines go tau t before the
 ork is fu l ly extended w ould be a very bad th ing.
 Even in the best-case scenario, changing hydraul ic
 nes is messy. Since brake fluid can damage paint and
 the r sh iny s tu f f on you r b ike , you shou ld remove o r  
 1 - 2 h o u r s
 W r e n c h e s , s o c k e t s , f ro n t
 a n d r e a r st a n d s ( o p t i o n a l) ,
 r a g s , t o r q u e w r e n c h ( Ib -
 i n ) , Te f l o n t a p e , b r a k e
 b l e e d i n g t o o l (o p t i o n a l ) ,
 c l e a r h o s e , g l a s s j a r f o r
 b r a k e f l u i d
 C O S T: $ - $ $
 P A R TS : B r a k e l i n e s , b r a k e f l u i d
 TI P : I f y o u ’ v e m o d i f i e d y o u r
 b i k e b y ra i s in g o r l o w e r i n g
 t h e b a r s o r e x t e n d i n g t h e
 s w i n g a r m , o r d e r a
 c u s t o m - l e n g t h k i t
 B E N E FI T: A f i r m e r s q u e e z e a t t h el e v e r a n d b e t t e r f e e d b a c k
 Quickly attaching the new line to the stacker will tell you if it is the right
 length. This will also help you to prepare for any idiosyncrasies of your
 bike’s brake line routing.
    I   N   S   T   A   L   L   I   N   G
    S   T   A   I   N
    L   E   S   S  -   S   T   E   E   L
    B   R   A   K   E
    L   I   N   E   S
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 INSTALLING
 STAINL
 ESSSTEEL
 BRAKE
 LIN
 ES
 Sucking the fluid out of the reservoir will
 speed up the task of draining the system.
 Place the cap back on the system—but don’t
 screw it down—to keep dust out of it while
 you’re changing the lines.
 cove r any vulnerable pa inted surfaces. U nscrew or unclasp
 all o f the fasten ers holding th e hy draulic line in place. Using
 a ratchet, remove the banjo bolt from the caliper. To keep
 fluid leakage to a minimum, w rap the banjo w ith a rag and
 secure it w ith a zip-tie or piece of tape. Remove the master
 cyl inder banjo and feed the l ine ou t of the cha ssis. Now,
 feed the new line into place, follow ing the ex act same route
 as the s tock line. Usually, a ftermarket fron t brake k its will
 use two lines from the m aster cylinder instead of a T-junc
 tion further dow n the line. Be sure you run the c orrect line
 to each caliper. (One is usually longer than the other.)
 Once you’ve torqued the banjo bol ts down, make sur
 you a t tach the l ines to the chass is a t a l l the o r ig ina
 points. Somet imes you’ l l need to use z ip- t ies to hol
 the th inner , s ta in less l ines to th e OE c l ips . A l thoug
 m os t s t a in less li nes a r e so ld i n p r o t ec t i ve shea t hs
 ba r e , b r a ided s t a in less - s t ee l l ines can c u t th r oug
 metal l ike a hacksaw. I f your l ines are uncoated, mak
 sure you w rap the l ines wi th tape o r sp ira l wrap spe ci
 ica l ly de signed for the purpos e at a ll potent ia l points o
 con tac t w i th the c hass is . Then fo l low the p rocedure
 out lined in the p hoto cap t ions.
 Using a vacuum bleeder is much more effec
 tive at draining the brake system than trying to
 pump it dry with the master cylinder. Begin by
 sucking the extra fluid out of the reservoir.
 Then attach the hose to a caliper’s bleeder
 valve. Give the bleeder a couple of pumps to
 build up the suction, and crack the valve until
 fluid starts to be drawn into the catch tank.
 Keep pumping until the system is dry. Do this
 for both front calipers.
 0
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 tice the gentle curve of the stainless line as it leaves the caliper. If things
 n’t line up right, you may have the banjos at the wrong mounting point
 draulic line manufacturers spend a lot of time making sure that the fit
 gs have the same bend as the OE lines they replace—if something
 esn't look right, it probably isn’t.
 The OE system only used a single line at the master cylinder, so the
 second aftermarket line needs to be held in place while the banjo is
 torqued. Always replace the crush washers when the banjo bolts have
 been removed. The soft copper (for steel banjos) or aluminum (for alu
 minum banjos) is designed to conform to any irregularities on the fitting
 or mounting surface. A washer should be used on both sides of the banjo.
 If two banjos are being bolted together (as on the front brake master
 cylinder), be sure to use a crush washer between the two banjos, as well.
 Screw the banjo bolts in finger tight and check your hose routing for
 bends or kinks before you torque things down.
 171
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 H ow i t Works
 Oxygen Sensor
 Aftermarket Exhausts
 Chapter 11
 Exhaust
 OLD SCHOOL TECH
 TOMORROW’S TECH
 KEY CONCEPT
 MAINTENANCE TIP
 MONEY-SAVING TIP
 Pro jec ts
 P ro je c t 4 7 :  Ins ta l ling a S l ip -O
 Exhaust System
 P ro je c t 4 8 :  Insta l l ing a Fu
 Exhaust System
  M otorcyc l is ts o f ten choose to mod i fy o r rep lace
 their bike’s ex haust pipes to improve performance
 and give the bike a throatier sound. Riders typically seem
 to believe they have an inherent, intuit ive knowledge of
 how exhausts work, even i f they do n’ t really know any
 more abou t them then a sea cucum ber knows abo ut a
 Russian Oscar-class nuclear submarine. If motorcyclists
 really did know that much about exhaust systems, they
 m ight be a l it t le m ore circum spect before bo lting on the
 f irst shiny pipe that c augh t their eye.
 A w ell-designed ex haust pipe is a fair ly sophist icated
 piece of equipment , as evidenced by ho w wel l a stock
 exhaust copes with the many pressure pulses that travel
 up and dow n its length. On a m ult i-cyl inde r engine, for
 example, as an exhaust valve opens, a positive pulse of
 exhaust gas starts streaming dow n the exhaust pipe. As
 that pu lse h i ts a s igni f ican t change in cross-se ct ion in
 the pipe, such as the collector, part o f the pulse's energy
 bounces back toward the engine, but as negative pres
 sure this tim e. If everything has b een de signed properly,
 that return ing pulse ar r ives back at the exhaust va lve
 dur ing over lap, when b oth the intake and exhaust valves
 are slightly open and the piston is near top dead center.
 The pulse’s negative pressure evacuates the rem ainder
 of the bu rnt gases from the c om bustion chamber. I t also
 sneaks pa st the intake valve and starts suc king air into
 the co m bust ion cham ber even before the in take st roke
 has begun.
 A w ell-designed ex haust pipe directs these exhaus
 pulses and precisely evacuates the com bustion cham be
 o f the inco ming air/fuel charge, resulting in a bigge r ban
 fo r a nice bum p in torque an d goo d acceleration. (That
 a fr ightfully ove rsimplified explan ation of exh aust flow.)
 A t som e rpm , however, a returning positive   pulse hi
 the exha ust valve, pushing the spen t gases in the comb us
 tion c ham ber back ou t to the air box, resulting in a dilute
 air/fuel charge that g ets sucked back into the engine. Suc
 behavior causes torque to dip, which the rider feels as
 f la t sp ot in thro t t le respon se and wea k accelerat ion.
 stock exhau st is designed to ta ke advantage of the forme
 happ y state of affairs over as broad an rpm range as
 possible, while isolating the latter, less desirable situatio
 over as narrow an rpm range as possible.
  _ T W h a t’s th is m ean to yo u ? Y ou r s to c k
 exhaust probably gives you close to ideal
 per forman ce. They are carefu l ly designed p ieces
 o f eq u ipmen t tha t have been r igorous ly b u i l t fo r
 that machine. The days when bolt ing on an open
 p ipe w as gua r an t eed t o g i ve you mo r e ho r se
 pow er are long gone.
 OXYGEN SENSOR
 Increasingly restrictive emissions laws around the worl
 (such as the Euro III regs) have cause d m odern m otorcy
 cles to sprout m ore and more sophist icated e lect ron
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 devices to ensure they run as green—and lean—as pos
 s ib le . O ne pa r t icu la r com pone n t l ives in the exhaustsystem : an oxygen sensor, p lum bed in to the c o l lector
 ju s t downstream o f th e he ad pip es, and ju s t upstre am of
 the catalyt ic converter. This l it t le electronic gizm o co m
 pares the pe rcentage of oxygen in the ex haust with the
 percentage of oxygen in the atmosphere, then generates
 a low-voltage signal representing that rat io, and feeds
 the signal to the electronic control unit (ECU), or engine
 m anagement com puter hundreds of t im es per second.
 The s ignal from th e oxygen senso r a l low s the ECU to
 t r im fue l de l i ve ry fo r op t im um per fo rmance an d e f f i
 ciency and minimum emissions.
 Muff lers
 M oto rcyc les these da ys tend to have ex t reme ly qu ie t
 exhaust notes. That’s because al l motorcycles sold for
 street use have to meet ever-t ighter noise restr ict ions.
 W ith p o w e r g o in g u p e ve ry ye a r a l mo s t a c r o ss t h e
 board, how do manufacturers do i t?
 Th e sa me w a y W a l- Ma r t ma ke s a p r o f it—th ro u g h
 volume. S tock m otorcycle exhaust m ufflers, or si lencers,
 need ample room in order to baf fle comb ust ion racket
 and to let the engine breathe freely.
  Sti ll , there w i ll a lways be unreco nstructed,
 o l d sch o o l m o to r cy c l is t s wh o i n s is t
 engines run and sound best wi th less- restr ic t ive
 exhaust systems. And i t ’s true that MotoGP bikes
 run such e xha usts . H owever , i f you look a t a
 M otoGP b ike ’s p ipe, you can easi ly see that vast
 amoun ts o f e f fo r t wen t i n to i t s des ign and con
 s t ruc t ion . The l ike l ihood o f tha t be ing the case
 w i th typ ica l a f te rm arke t b looey p ipes i s a round
 s lim and none . R ide rs w ho favo r such exhausts
 are just fool ing themselves, i f they ’re not just ou t
 r ight fools to begin with. Their engines often m ake
 l e ss p o we r so e q u i p p e d , a n d t h e i r i n f e r n a l
 exhau st racket m akes all of us look bad.
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  AFTERMARK ET EXHA USTS
 As m entioned a t the beginning o f this chapter, aftermarket
 exhausts have been the nu mbe r one choice for mo tor
 cycle m odifications. An d the ir appeal is easy to ascertain.
 They’re not prohibit ively expensive, and an aftermarket
 pipe tends to announce its presence, both visually and
 sonically. Consequently, your riding buddies can quickly
 see the difference, and the res t of the w orld can hear it.
 Riders have tw o choices w ith aftermarket pipes: sl ip-
 on m uff lers, or si lencers, and ful l system s w ith si lencer
 and head pipes. Slip-ons are the least expensive route,
 and, at one t im e, were the easiest way to get a substan
 tial weight savings over stock. OE si lencers used to be
 real porkers, largely because they we re mad e sufficiently
 s tu rdy to las t fo r m ost o f the b ike ’s l if e . These days,
 though, m anufacturers have started m aking them ou t of
 t i tan ium, and af termarket s i lencers no longer pay the
 weight-savings dividend they once did.
 To ge t the fu l l be ne f i t s o f an a f te rma rke t exhaust
 company’s engineer ing, buyers are encouraged to pop
 for the firm ’s full exhaus t system. The thin g is, with few
 exceptions, OE m anufacturers actually do a remarkable
  jo b o f c rea ting b ro ad , e a sy -to -u se po w e rb a n d s w ith
 stock exhaust systems. In fact, what a lot of accessory
 exhausts d o is s imply rearrange the engine’s powerband.
 They m ight make eye-opening peak pow er numbers, but
 at the exp ense of robbing po wer from the m idrange and
 low end. Admittedly, back in the day, when motorcycle
 exhaust des ign was less we l l known, an a f te rmarke t
 com pany cou ld indeed bu i ld be t te r sys tems than the
 manufacturers. But that’s far less true today. Yes, there
 are som e ins tances wh ere a f te rm arke t exhau sts can
 make a genuine, large-scale improvement over stock
 but they’re becoming increasingly rare.
 Plus, just as i t was back in the day, such
 imp r ovemen t s a r e a l l bu t imposs ib le
 w i thou t reca l ib ra t ing the b ike 's fue l ing . Then i t
 involved rejett ing the carburetors, but these days
 the preferred method is to have a Dynojet Tuning
 Center f i t one o f the f i rm ’s P ower Com manders
 and whip up a custom map for the fuel in ject ion.
 W hat many r iders d on ’t seem to realize, though,
 is tha t a Power Com mander w i th a cus tom m ap
 on an otherwise stoc k b ike can make huge d i ffer
 ences in r ideabi l i ty . Emissions regulat ions have
 f o rced m anu f ac tu r e rs t o m ake ce rt a in co m pr o
 mises in the fuel in ject ion m apping that can show
 up as ab r up t o f f - i d l e r esponse and d ips i n t he
 to rque curve . A we l l-mapp ed Power Comm ander
 can ensu r e t he ow ne r ge t s a l l t he ho r sepow er
 and per form ance he paid for, and tha t the b ike ’s
 des igners in tended. And th a t ’s money fa r b e t te r
 spen t than on som eone ’s im ag ina t ive c o l lec t ion
 o f t ub ing m ean t to se r ve as an a f t e r m a r ke t
 exhau st system.

Page 174
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 174/189

Page 175
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 175/189
 INSTALLING
 A
 SLIPON
 EXHAUST
 This R1 didn’t require the bodywork to be
 removed. There is just enough space inside
 fairing to tighten the pipe clamp.
 The high-temp sealant will keep exhaust ga
 from leaking forward out of the muffler and
 possibly discoloring the pipe.
 Some systems require that the muffler clam
 be secured to the outside of the footpeg
 bracket. Others need it on the inside. Makesure you follow the instructions, or the pipe
 may interfere with the swingarm travel.
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  I N S T A L L I N G
  A
  F U L L
  E X H A U S T
  S Y S T E M
 TI M E : 1 - 2 h o u r s
 TO O L S : W r e n c h e s , s o c k e t s ,
 u n i v e r s a l j o i n t s o c k e t s o r
 u n i v e r s a l j o i n t s o c k e t
 a d a p t er , 3 - t o 4 - i n c h e x t e
 s i o n , A l l e n k e y s o r A l le ns o c k e t s, t o r q u e w r e n c h ,
 r u b b e r m a l le t o r d e a d - b l o
 h a m m e r , sp r i n g p u l l er ,
 f l a s h li g h t , h i g h - t e m p e r a t ug r e a s e , W D - 4 0 , s o f t c l o t h
 w o r k m a t
 T A L E N T : 2
 C O S T : $ $ $ $ $ $
 P A RTS : A f t e r m a r k e t e x h a u s t
 s y s t e m , e x h a u s t m a n i f o l
 g a s k e t s
 TI P : Ti g h t e n f a s t e n e r s f r o mf r o n t t o b a c k t o e n s u r e
 y o u a re n ' t p i n c h i n g t h e
 s ys t e m c o c k e ye d a g a i n s
 t h e c h a s s is
 B E N E F IT: I n c r e a s e d e n g i n e
 p e r f o r m a n c e ( p o s si b l y)
 An exhaust system’s pr imary, histor ic purpose is to
 direct st inky, toxic fum es to th e bac k o f the vehicle
 so the op era to r doesn ’ t have to b rea the them . B u t an
 exhau st system serves other purposes, too: i t quiets the
 internal com bus tion engine, i t can play a role in the way
 a vehic le looks, and i t a lso af fects per formance. The
 system that came on your b ike is your manufacturer ’s
 take on w ha t i ts typical buye r wil l wan t in term s o f sound,
 appearance, and per formance. Bikers swi tch p ipes to
 alter any o r all of these c riteria.
 Note that p ipes are not purely a restr iction on engine
 power . How gases f low through the system can af fect
 pow er in d i f ferent ranges. Whi le st ra ight p ipes may be
 best for fu l l-ou t drag racing, they a ctual ly reduce p er
 forma nce fo r all-around r iding bec ause they provide l it tle
 exhaust-gas scavenging—the process by w hich a nega
 tive pressure wav e travels backw ard through the system
 and he lps d raw o u t the expende d a i r/ fue l charge and
 draw in a fresh one.
 Af te rma rke t m anufac tu re rs can te ll you w hat each
 o f i ts sys t em s i s des igned t o accom p l ish . R esea rch
 carefu l ly—and ideal ly l is ten to and t ry out the system
 you ’ re cons ider ing—before you p lunk dow n you r hard-
 earned greenbacks.
 Project 48
 Installing a Full Exhaust 
 SystemCO
 Screw both bolts in finger tight. You want the bolts to pull in evenly on
 both sides of the manifold. Before reaching for your ratchet, make sure
 the entire system is installed and in proper position.
 Begin by p lacing your b ike in f i rst gear on i ts s id
 s t and . N ex t , rem ove any body w or k t ha t w i l l p reve
 access to the exhaust mani fo lds. U nbol t the stock mu
 fler from its m ounting bra cket. I f necessary, un bo lt th
 m uf f le r f rom the c o l lec to r ou t le t . You may a lso fin
 clam ps p inching p ipe conne ct ions. I f you have t roub
 pu l ling p ipe sect ions apar t, t r y spray ing some W D-4
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 Space can be tight behind the radiator or the rear cylinder. Accessing
 the manifold nut can be just about impossible if not for a universal
  joint socket.
 Don't forget to wipe down the system completely before you fire it up for
 the first time. Otherwise, you may get to look at your fingerprints every
 time you go for a ride.
 into the seam s and let t ing i t soa k a b i t . Tapping the
 offending part in the direct ion you wan t i t to move w i th a
 rubbe r ma l le t can a l so he lp . You may f ind expans ion
 chambers tucked away under the b ike tha t need some
 additional mo unts loosen ed be fore the y'l l slide free.
 Work your way to th e front of the engine. On some bikes
 you may need to loosen and ti l t the radiator or oil cooler up
 ou t of the w ay to give you access to the exh aust manifold
 nu ts (or bolts). You may need a sock et with a universal joint
 to reach the fasteners. Loosen all the manifold nuts before
 removing them. Th is wi ll keep the heade r from fal l ing off
 while you’re unscrew ing the rest of the nuts. O nce all the
 nuts are removed, wiggle the header loose from th e studs.
 Make sure to remove al l the exhau st m ani fo ld gaskets .
 Sometimes they’re hard to see. Use a flashlight to check.
 Ins ta l li ng the new sys tem is the reverse o f the
 removal process. S tar t at the engine and wo rk your way
 back. D on’ t secure any fas tener more than f inge r t ight
 unt i l you have the ent i re system installed and a djusted
 into i ts fina l p os i t ion. O therwise, you r isk torquing the
 system in a way that places unwan ted forces on i t. This
 cou ld t r ans fe r annoy ing v ib ra t ions to the chass i s and
 lead to premature wea r (metal fat igue) and failure of your
 expensive new exh aust system.
 Before you mount the headers, secure the manifold
 gaskets wi th a dol lop of grease. Otherwise, you' l l need
 three hands to hold the gaske ts in place w hi le jockeying
 the he ader and i ts assorted f lange s into posi t ion. When
 you star t the engine, you probab ly wo n’ t even not ice the
 grease burning of f , s ince new exha ust systems smoke
 Working your way front to back, install the
 headers into the muffler. You might not believe it,
 but i t can take some finesse to get everything
 lined up.   F   U   L   L
    E   X   H   A   U   S   T
    S   Y   S   T   E   M
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 Sometimes just changing the exhaust tip or
 buying a pipe of a different length will dramat
 cally alter the look of a bike. Photo courtesy 
 Cobra Engineering
 So many cruiser owners buy drag-style pipes
 that you might forget that there are a multitud
 of styles out there. This 2-into-1 megaphone
 looks good, and you won’t see it on every othe
 cruiser you pass. Photo courtesy Cobra 
  Engineering
 Staggered dualies are another popular style of
 pipe. Many manufacturers offer a variety of tip
 styles other than just the slash cut shown
 here. Photo courtesy Cobra Engineering
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 Aftermarket pipes for some bikes, by virtue of
 their multiple cylinders, can be pretty pricey.
 Slip-on systems are a less expensive and just
 as stylish option. A well made slip-on can
 make almost as much power as a full system,
 too. Photo courtesy Barons Custom 
  Accessories
 n their f i rst run- in anyway. Screw the nu ts or bo l ts so
 a t they are f inge r t igh t evenly across the header tubes.
 ou d o n ’ t w a n t t h e c l a m p s c o c k e y e d o r y o u m a y
 evelop exha ust leaks.
 D epen d ing on you r exhaus t sys t em, y ou ’ ll e it he r
 stal l the m uff lers ind ividually or in p airs. I f you m ount
 o t h m u f f le r s to a b rac ke t be f o re s l i d ing t hem in to
 o s i ti o n , k e e p t h e b o l ts lo o s e s o y o u h a v e s om e
 gg le room to a t tach the can is te rs to the headers . A
 r i tz o f WD - 40 on t he po r ti on o f the p ipe tha t s li p s
 s ide o f t he o t he r w i ll m ake t he p a r t s s l i de eas ier .
 gain, th is w i ll burn o f f w i thout you n ot ic ing. On ce you
 have the canister (s) at tached to the header , you may
 n e ed t o d o s o m e ji g g li n g o r r o ta t in g o f t h e c o m p o
 nents to g et a l l the m ounts to l ine up c or rect ly. T ighten
 a ll nu ts and b o l ts finger t igh t and ch eck the a l ignment
 o f t h e s y s t e m . Y o u d o n ’ t w a n t t h e e n t ir e e x h a u s t
 sys t em t o have an unnecessa r y l oad on i t once you
 t i gh t en t he bo l t s . I ns t a l l any r e t a in ing sp r i ngs .
 Beginning wi th the mani fo ld nuts or bol ts and moving
 rearward, torque the system s fasteners to s pec. Insta l l
 t he heade r hea t sh ie lds w i th t he i r c l am ps r o ta t ed in
 such a w ay tha t they w i l l be ou t o f s igh t bu t s t il l w i th in
 reach of a screwdr iver or socket .
 Just because pipes usually come in just
 chrome or stainless steel doesn’t mean your
 custom vision can’t incorporate other heat-
 tolerant finishes. Photo courtesy Barons 
 Custom Accessories

Page 181
                        
                        

8/11/2019 moto.amoti.ru_how to repair.pdf
 http://slidepdf.com/reader/full/motoamotiruhow-to-repairpdf 181/189
 Chapter 12 Ho w i t W o rks
 Bike W ash 101
 Keeping ItPolish and W ax
 Polishing Your Bike
 Beginne rs' D etailing Tips
 CleanPro jects
 P ro jec t 49 : How to Touch Up Paint
 Scratches and Chips
 P ro je c t 5 0 : How to Clean Your Bike
 , WARNING! KEY CONCEPT
 OLD SCHOOL TECH MAINTENANCE TIP
 TOMORROW'S TECH M0NEY- SAVING T|p
 Having a c lean, sh iny m otorcyc le in your dr iveway
 isn ’ t jus t a pe rsona l fee l -good and a fun wa y to
 keep other riders envious. It ’s the best way to preserve
 the appearance and value of your b ike. Ask any m otor
 cyc le dea ler , new or used, and they ’ l l te l l you in i t ia l
 appearance and impression are the num ber one assets
 when selling a m otor vehicle. Even if you p lan on keeping
 your bike forever, keep it clean, top and bottom, and not
 only w ill it look better, it ’ l l last longer too.
 BIKE WASH 101
 Plan on w ash ing you r m o to rcyc le a t leas t once pe r
 month o r so— more often i f you d rive on dirt/salty/sandy
 roads, in winter, near the ocean, o r any othe r highly co r
 rosive environm ent.
 Connec t you r hose to the ho t wa te r ou t le t in them ud/ laundry room if possible. Make sure you’re using a
 m otorcycle- or autom otive-specif ic was h product, and not
 laundry or dish detergent. These household pro ducts are
 too strong for the pa int on your bike. I f they can remove
 last n igh t ’s bake d-on lasagna f rom the d ishes and tha t
 nasty grease stain f rom your work shirt , recognize that
 they w ill strip the o ils and life right o ut o f the paint.
 A goo d bucke t, wash m itt or big sponge, and the spray
 nozzle for y our hose are all you need for the job . O h, yeah,
 and an armload o f clean, dry towels. Thoroughly presoakthe entire bike from to p to bottom, then it ’s t ime to wash.
 Simple enough, just make sure the painted surfaces are
 thorough ly wet , use lo ts o f your b ike wash, and r inse
 your spong e/glove frequent ly to remove any sol id debris.
 Wash in sect ions f rom th e top dow n, r inse frequent ly ,
 and keep fin ished sect ions we t un t il you ’ve com ple ted
 the en tire job.
 Once clean, put those nice dry, f luffy towels to work.
 Dry thoroughly, including all the trim and b right work.
 POLISH AND WAX
 Af ter the w ash, you might wan t to po l ish and wa x your
 b ike . A l l it takes is a shady sp ot and an ho ur or so o f
 your t im e.
 IJ   First, let’s differentiate betw een polish and
 о wa x . P o l is h is a c l e a n e r d e s i g n e d t o
 re mo v e s t u b b o rn d i r t a n d l i g h t o x i d a t i o n .(Oxidat ion happens when the air dul ls the paint .)
 W ax is a protect ive coat ing a ppl ied to the pa int to
 repel d irt , grime, and ult ravio let l ight and to pre
 vent oxidat ion.
 So, if you r bike is new, or at least newer, and the pa int
 is stil l in shiny, l ike-new condition, just use wax. Modern
 automot ive waxes, whether l iqu id or paste , a re much
 easier to apply than they were in the past. No longer do
 you have to rub i t on, wa it unti l i t dr ies to a w hite powder,and then virtual ly scrub i t of f w ith a towel. Now, just w ipe
 the w ax on , w a i t 30 to 60 second s , and b u f f i t o f f.
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 Ap plying the w ax with an electrical ly pow ered orbital pol
 sher no t only makes the jo b muc h easier, bu t you’l l also
 be the envy o f your ent ire neighborhood. Expect to have
 o retr ieve the p ol isher f rom a neighbo r every t im e youw ant to use it.
 Again, you d on’t have to w ait until m odern wa x is fully
 dry before buf f ing i t o f f . The key is a per fect ly c lean
 ur face and a m odern wax or sealant . Sealants tend to
 ncorpora te po lymers fo r added p ro tec t ion and tha t
 wonde rful we t look.
 POLISHING YOUR BIKE
 But w hat i f your motorcycle ’s p aint isn ’ t qu i te new any
 more? That’s where polish comes into play. Polishes arecleaners that can help restore that new look by removing
 ight oxidat ion that tends to dull the paint. Polishes can
 also remove bu ildup or film of road de bris, dead bu gs, tar,
 and other junk that st icks to the paint on our m otorcycles.
 For the enthus iast, it ’s a 1 -2-3 proces s: wash , polish,
 wax. For those with som ew hat less enthusiasm, shorten
 he task to a s imp le 1 -2 : wash , p o l ish /wa x. Products
 isted as a cleaner/wax are made for precisely this pur
 pose, as they contain bo th a polish to clean the surface
 and a wax to protect i t. They do an excellent job in bothdepartments, so you do n’t have to feel guil ty abou t skip
 ping the polish step.
 BEGINNERS' DETAILING TIPS
 • All your wash ing and detai l ing w ork should be per
 formed in the shade, ou t of direct sunlight. It should
 also be a relat ively calm, st i l l day. You don’t wantwind to whip up gr it and dust on to the gas tank sur
 face you ’re waxing , do you? W hat’s more, surfaces
 on the bike should be c oo l before you apply cleaning
 solutions, waxe s, o r polishes.
 • High-quality m icrof iber towels can be vas t ly super ior
 to cotton ones. M icrofiber towels can remove w ater
 spo ts and smudge s with no assistance from cleaners
 whatsoever. What’s more, microfiber towels can dry
 or buff out w et spots b etter than cotton or chamois.
 Microfiber gloves can ge t into tigh t spots an d aroundcorners easier than anything else.
 • For fine scratches, oxidation, and m in o r   surface rust
 on chrom e, use a m i ld ly ab ras ive po l ish tha t w i ll
 r emove the s l igh tes t amount o f meta l w i thou t
 breaking through the th in chrom e plating. The best of
 the bunch are the o ld favor ites: S imichrome, Wenol
 (blue tube), and Flitz. Ju st go slowly and d on ’t start off
 using m aximum pressure. All three are also excellent
 for scratches in aluminum.
 • Wheels, fork sl iders, and engine cases and coversmight look l ike bare metal, but quite often they’re
 coa t ed w i t h c l ea r p las t i c . U s ing t oo ha r sh a
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 c leaner w i l l beg in to s t r ip the p las t ic , leav ing a
 leprous-looking finish. Instead, use cleaners/polishes
 approp riate for plastic o r a pa inted surface.
 You say yo u ’ re s ta r ting to l ike the resu l ts o f th is
 wash/wax/detai l ing gig, bu t not the am ount of t im e it
 takes? Cut some corners then, start ing with simply
 ge tting the bike dry a fter you wash it. Rather than use
 w hee lbar row- loads o f the ub iqu i tou s c lean , d ry
 towels, or even the superduper microfiber ones, get
 a vacuum blower such as the on es avai lab le from
 Metro. Yes, you could  use a hair dryer, bu t it does n’t
 seem as if it would save you much t ime.
 Tire makers get all f l inchy when you ask them about
 cleaners and dressings. “No!” they howl. “Soap and
 water only!” And tha t ’s jus t what their lawyers l ike to
 hear. But not everyone likes the dingy yellow-brown
 co lor ti res can take on. And i f you ’re one o f those
 peop le , co ns ider t i re c leaners f rom 3M and
 Mothers. Both m anufacturers say their prod ucts are
 qu i te safe for you r ti res—and proba bly for the t ire
 m ake rs’ law yers as wel l . For dressing, Vinyl and
 Rubber Dressing f rom Gr iot ’s Garage has no s i l i
 con e oi ls or petroleum dist il lates to harm yo ur t ires
 or leave a g reasy finish.
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 2 - 4 h o u r s
 ICl
 How to Touch Up Paint Scratches 
 and Chips
 R o t a r y t o o l a n d b i t s ; 8 0 - ,
 1 2 0 - , a n d 2 2 0 - g ri t sa n d
 p a p e r ; 4 0 0 - g r i t w e t / d r y
 s a n d p a p e r ; f l e x i b l e
 s a n d i n g b l o c k s a n d / o r
 C r a f t s m a n 3 D S a n d e r ;
 s c i s s o r s ; p l a s t i c
 s p r e a d e r s , P o p s i c l e s t i c k s ,
 d i s p o s a b l e p a i n t b r u s h e s ;d i s p o s a b l e c o n t a i n e r s f o r
 m i x i n g r e s i n s ; r e s p i r a t o r ;
 l a t e x g l o v e s
 F i b e r g l a s s c l o t h , f i b e r
 g l a s s r e s i n , P l a s - T e c h
 r e p a i r k i t
 Th e k e y t o a s e a m l e s s
 r e p a i r is t h e f in a l s a n d i n g
 N o b u s t e d - u p s e a m s g u m
 m i n g u p a e r o d y n a m i c s
 The swo opy ae rodynamic bodywo rk on spo r tb ikes
 com es at a cost. As anyone who has had to stand by
 and w atch his or her bike tip over can attest, ABS plastic
 is not very tough. O ther easy ways to w reck ABS are over-tightening fasteners or bending o r pulling ABS pins o ut of
 rubber grom m ets too qu ick ly . S imi la r ly , the l igh twe ight
 f iberg lass rep lacem ent fa ir ings racers use o f ten su f fe r
 from pavement abuse. Ruining your expensive bodywork
 is ridiculou sly easy.
 I f you’re lucky, cracked or shattered plast ic can be
 easily repaired with minimal visual reminders. In the case
 of sl id ing crashes, you’re going to have to perform som e
 recons t ruc t ive su rge ry to recap tu re the fa i r ing ’s sexy
 curves. To add insu l t to a l ready-expens ive in ju ry , th istype o f damage w ill a lso require painting. With plast ic-
 repair ki ts or f iberglass and body f il ler, the bo dyw ork can
 look new a gain—at least f rom the outside.
 Sand both sides of the edge of the damage with 80-grit sandpaper. Make
 sure that there are no high points on the break. Do not make the gap
 wider with your sanding, though.    H   O   W
    T   O
    T   O   U   C   H
    U   P
    P   A   I   N   T
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  S C R A T C
  H E S
  A N D
  C H I P S
 For this project, we’ll be using a Plas-Tech
 repair kit. Before you attempt to repair
 cracks, wash and dry the bodywork to
 remove dirt and oils that could disrupt the
 bonding process. Then, using a small paint
 brush, apply the Plastic Weld Accelerator to
 both sides of the crack. Let this dry for 15-20
 seconds. Next, apply a healthy bead of the
 Plastic Weld Adhesive Gel to one side of the
 crack. Press the parts together firmly. Make
 sure they line up, because the adhesive
 bonds almost immediately.
 After the gel solidifies, carefully sand away any
 excess on the outside of the bodywork with
 220-grit sandpaper. Sand down any excess
 adhesive on the inside with 80-grit sandpaper.
 Scuff up both sides of the bodywork to prepare
 for the compound.
 Press the reinforced tape into the repair
 compound on the back of the bodywork. Add
 an additional layer of compound over the tape.
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 Less straightforward breaks in ABS require a
 little more work. Using 80-grit sandpaper,
 rough up the back of the broken bodywork. On
 the seams, sand both sides of the break at an
 angle so that you expose approximately 1/16
 inch of fresh plastic. Sand to a minimum of 1
 inch around the opening. Make sure that the
 edges are lower than the surrounding material
 so that the filler w ill have someplace to grip. In
 other words, you want both sides of the frac
 ture to touch, with the sanded angles creating
 a V as they taper up to the surface of the panel.
 You're going to fill in the V you created on the
 crack. Without something tying both sides of
 the crack together, the bodywork would easily
 break at the same location. A coarse fabric tape
 combined with body filler will help to bind the
 two pieces together. Wash and dry the body
 work and glue the break together as described
 previously. Sand down any excess adhesive
 with 80-grit sandpaper until i t is flush with the
 surface. Clean off the dust. Measure and cut
 the fiber tape to a length that allows approxi
 mately an inch overlap on all of the cracks.
 Damage with big holes to fill should be treated
 the same as with the fiberglass repairs
 described beiow. You’ll bind the pieces together
 and then add a fille r coat to fix the hole.
 Mix equal parts of the two plastic repair
 compounds. When the color is uniform,
 spread it over both sides of the repair. A flex
 ible, plastic spreader will make the job much
 easier. Smooth the fiberglass fabric until it iswrinkle-free. Make sure no air bubbles are
 visible between the bodywork and fabric and
 that the fil ler extends beyond the break on
 both sides of the bodywork. Press the fabric
 tape into the repair compound on the inside
 of the panel, and then let everything dry.
 Apply a second coat of plastic repair com
 pound over the fiber tape. Make sure the
 compound extends at least 1 inch beyond the
 tape for additional strength.
    H   O   W
    T   O
    T   O   U   C   H
    U   P
    P   A   I   N   T
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   S  C  R  A  T  C  H  E  S
   A  N  D
   C  H  I  P  S
 Drill a couple of small holes in the fabric for
 repairs of more than a couple of square inches.
 Note how the fabric pattern can still be seen,
 meaning it wasn’t overly saturated with resin.
 After one to two hours of drying time, the
 repair w ill be fully hardened. Begin sanding
 with 120-grit sandpaper. If you find any voids
 that still need to be filled after the compound
 has been sanded down, mix up another batchof the fille r and spread it thinly over the inden
 tation to f il l it. Let it dry, and begin sanding
 again. Although flexible sanding blocks can
 give you a mirror-smooth surface, the
 Craftsman 3D Sander is worth its weight in
 gold when repairing or painting bodywork.
 Once you've painted the body panel, you
 shouldn't be able to tell that the plastic was
 ever damaged.
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 Project 50
 How to Clean Your Bike
 TO O L S : B u c k e t , r a g s , t o w e l s ,
 b r u s h e s , c l e a n e rs , w a x e s
 T A L E N T : 1
 COS T : $
 PARTS
 TIP :
 P l a s t i c b a g s a n d r u b b e r
 b a n d s t o k e e p w a t e r o u t
 R a t h e r t h a n t h i n k f r o n t t o
 b a c k , t h i n k t o p t o b o t to m
 B E N E FI T: I n c r e a s e d c o m p l i m e n t s
 p e r m i le
 You can’t keep your bike new forever. But you cankeep it clean, and a suitable am oun t o f attention to
 basic cosme tic upkeep can m ake your sled look as good
 as new, even decades do wn the road.
 The place to s tart is with a standard hand wash. Avoid
 coin-ope rated cleaning, because the ca ustic chem icals in
 the de tergent aren’t good for mos t surfaces, and there’s a
 real problem if the stu ff sneaks into brakes, wheel bear
 ings, carbs, and electr ics. Don’t go there! St ick with a
 bucket fu ll of proper car/motorcycle w ash, some sponges
 and rags, and good old elbow grease.Speaking of grease, if your bike is especially dirty or
 greasy, you ’ l l need degreaser to get r id o f the heavy
 stuf f. Try to f ind a go od solvent that wi l l not harm your
 pa in t ; deg rease rs w i th b leach o r reac t i ve chem ica ls
 cou ld cause hazing and bu bbling o f the paint. Be careful
 how and where you t ry these before you g lop them a ll
 over the sled. Cosmoline remover dissolves just about
 everything and will not harm the paint. Gunk is an emul
 s i f ie r t ha t t u rns g rease in to wa te r -so lub le foam and
 work s bril l iantly, if you can ge t past the smell.
 If you r bike has been rolling around in the mud , try a
 soft bristle brush or toothbrush. Bugs are best removed
 w ith plain soap an d w ater and gentle applications of one
 o f t h o s e n y l o n s p o n g e s c ru b b e r th i n g s y o u u s e o n
 d ishe s—be care fu l to use m i ld abras ive vers ions; the
 coarse ones can scratch paint and plastic. By the way,
 good carnauba wa x w ill help prevent bugs and s tuf f f rom
 sticking to y our bike in the first place.
 I f you p lan on ap p ly ing an t ico r ros ion o r d ress ingprodu cts, do th is before the final wash; it m akes a mess!
 Af ter shamp ooing and sc rubb ing your b ike , d ry i t wi th
 c lean towe ls o r a chamo is . Nex t , po l i sh the f rame .
 Protect All (a good spray-on polish) works well here. Be
 sure to let it haze over, then bu ff it ou t to a void streaks.
 You can use S100 here, as well, or any sp ray polish you
 have faith in, for tha t matter, b ut frames are a bear to do
 with pa ste wax, so st ick with som ething logical. I t ’s the
 m o s t te d i o u s t a s k o f t h e b u n c h , b u t wh e n t h e fr a me
 looks good, it makes everything else look better.One reason ch rome s tays popu la r in the Har ley
 world is that i t ’s dead easy to keep clean. Any propri
 etary chrome pol ish wil l make good chrome look great
 in minutes. I f your chrome has s tar ted to p i t , (A) you
 waited too long to clean and seal i t , (B) hard rubbing
 w ith a piece o f t info i l or the f ines t steel woo l can clean i t
 up surprisingly wel l.
 Next, move onto the paint. For heavy scratches and
 oxidation, use an electric bu ffer and ve ry lit tle pressure;
 le t the too l do the w ork. R out ine waxing by hand w i th
 carnauba is the single best th ing you can d o for factory
 pa in two rk . Ca rnauba is a na tu ra l wax tha t can be
 cleaned off and str ipped back to the paint without d if fi
 culty, so if you need to repair a blemish, you can get at it.
 Silicone-based waxe s aren’t so friendly.
 Fin ish the job w ith a go od leather (or vinyl) c leaner
 and con ditione r on the seat, and pro perly dress the sides
 of the tires—avo iding getting anything slick on the tread.
    H   O   W
    T   O
    C   L   E   A   N
    Y   O   U   R
    B   I   K   E
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                                ARTICULAR CARTILAGE REPAIR.pdf

                            

                                                    
                                Chang Jiang 750 OHV engine repair engine repair.pdf · Chang Jiang 750 OHV engine repair This applies specifically to the CJ750F1 and CJ750F1a OHV engines, the latter having different

                            

                                                    
                                Action Frame Inspection and Repair DEFINITIONS MAKING A ...midwestptg.com/wp-content/...Inspection-and-Repair.pdf · Action Frame Inspection and Repair DEFINITIONS action spread vertical

                            

                                                    
                                OHMWORK 2. LCD INVERTER REPAIR - DALINCOMdalincom.ru/datasheet/LC420WU5 Inverter Repair.pdf · OHMWORK 2. LCD INVERTER REPAIR The following information is on the repair several types

                            

                                                    
                                Basic Computer Technical Knowledge Input Processing ...web1.nbed.nb.ca/sites/ASD-S/2338/Documents/Computer Repair.pdf · Basic Computer Technical Knowledge ... that is used to store

                            

                                                    
                                TECH Tire Repair - OmniSource tire repair.pdf ·  TECH INTERNATIONAL TIRE REPAIR CATALOG TRUST TECH The W orld Leader in Tire R epair

                            

                                                    
                                TIMBER PILE REPAIR - Pile Medicpilemedic.com/pdfs/Enchayan-Timber-Pile-Repair.pdf · Midwest AASHTO Bridge Preservation Conference October 13, 2010 Detroit, MI TIMBER PILE REPAIR

                            

                                                    
                                Dr John Negrine Foot and Ankle Surgeon (To ... - Foot Surgery Plate Repair.pdf · Adult Foot & Ankle Surgery. Recovery • 6 weeks in a recovery shoe • Swelling 6 months • So

                            

                                                    
                                CONCRETE REPAIR AND FLOORING - uk.siggroup.comuk.siggroup.com/media/1552/fortis-no-7-concrete-repair.pdf · issue 7 concrete repair and flooring new build and refurbishment projects

                            

                                                    
                                MECHANICAL RUN ROOF COMPONENTS - wtxmc.orgwtxmc.org/MiniCooperDocs/MOONROOF REPAIR.pdf · There are two procedures - depending on the diagnosis index of the slide/tilt sunroof module

                            

                                                    
                                Expert Meeting Report: HVAC Fault Detection, Diagnosis ...apps1.eere.energy.gov/.../pdfs/...fault-detection-diagnosis-repair.pdf · Expert Meeting Report: HVAC Fault Detection, Diagnosis,

                            

                                                    
                                governor kit repair.pdf

                            

                                                    
                                Inflammation & repair.pdf

                            

                                                    
                                Building Repair.pdf

                            

                                                    
                                Gearbox Reconditioning Repair - JR Woodruffjrwoodruff.com/wp-content/uploads/2016/06/Gearbox-Repair.pdf · Gearbox Reconditioning • Servicing all OEM designs • Service spur, helical,

                            

                                                    
                                AAuuttooommmootttiiivvveee R RReepppaaaiiirrr ...snitiygr.weebly.com/uploads/1/2/1/4/12140387/automotive-repair.pdf · Repair & Overhauling of 3 Wheelers ... Curriculum Development

                            

                                                    
                                Fast & easy solutionsmultimedia.3m.com/mws/media/607727O/plastic-repair.pdf · 3M™ Plastic repair system ... Fast & easy. Simply cut the patch to repair size ... Peel off the protective

                            

                                                    
                                Ремонт импортных стиральных машинrem48.ru/wp-content/uploads/2013/03/rem48-repair.pdf · Ремонт импортных ... В конструкциях

                            

                                                    
                                Estimating the Cost-Ship Repair - Welcome to SPAR … the Cost-Ship Repair.pdf · Computerized Cost Estimating • Computer-based tools to quickly formulate a cost estimate • Manage

                            

                                                    
                                COUNTY ROAD 42 Project Newsletter | March 2016 COUNTY …kstp.com/kstpImages/repository/cs/files/County Road 42 Bridge Repair.pdf · of Buck Hill Road • Reconstructing ... County

                            

                                                    
                                Implementing a Mattress Inspection and Repair Programeducation.healthtrustpg.com/.../2016/03/Mattress-Inspection-and-Repair.pdf · Implementing a Mattress Inspection and Repair Program

                            

                                                    
                                Hydraulic Rudder Steering Gear Housing Repairistech.ca/.../05/Hydraulic-Rudder-Steering-Gear-Housing-Repair.pdf · Contractors Involved: Seaspan -Vancouver Dry Dock Industrial Surface

                            

                                                    
                                MESSAGE FROM THE AUTHOR - enrichfin.comenrichfin.com/pdf/Arian-Eghbali-Book-of-Credit-Repair.pdf · financial, credit repair, or any other professional advice, and is not intended

                            

                                                    
                                Laparoscopic Inguinal Hernia repair.PDF

                            

                                                    
                                TEMPLATEarvindguptatoys.com/arvindgupta/lenin-stove-repair.pdf · But shortly before the end of his sentence, police came to the little wooden cottage where he was living. "We're
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                	About us
	Contact us
	Term
	DMCA
	Privacy Policy



                	English
	Français
	Español
	Deutsch


            

        

        
            
                Copyright © 2022 VDOCUMENTS

            

                    

    








    


