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Which 
scooter? 

Scootering's recent ~pularity 

explosion is m ore than a mere 

renaissance. Everyone from the 

thrill-seeking teenager to the 

jaded commuter is realising the 

freedom and independence that 

the two-wheeled world 's most 

practical machines have to offer. 

If you were tOld you coula slash yOl,''- cornmu1lng 
t mes and transport bills, do your OWII ::;1) IdII IJdII 
for the environment and park up eas Iy when you 
reached your desbnatl()l1, you'd be pretty 
interested, if a little SCBpIl:;aL 

But all at the above IS true. A scooter can cut 
car commuting ti'l)e by two-thirds or more, and 
eight can be parked in the space required by 
one car, usua,1y for free . The v'mo~e experionce is 
also rather more enJOyaba Iran having your 
personal space invaded by strangers on a 
crowded train or your b lood pressure pushed sky 
high in traffic jams. 
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Choked commuter routes, crowded publk; 
transport land delays) and congestion charges -
a reality in some lol,vrls already - are sending City 

types to the scooter showrooms In droves. Many 
commuters are finding that they can cover a 
week's travel for little more than the cost of a 
couple of days' congestion charge, and certainty 
for far less than the cost of a train or bus season 
ticket. 

The sCCXJ\er was born out of necessity in a 
posl -Worlj War Tvvo Itaty desperate for cheap 
transport. But the reliability and performance of 
modem mach nes have laid to rest the reputaton 
of the oily putt-putts of old. Nowadays, 100mph 
performance is attainable on large super 
scooters. At the other em of the spectrum even 
a cheap restricted 50cc fr~one of the many 
factories i, China or Korea will beat most cars or 
public transport across town. 

Ease d riding is another key attraction of the 
scooter. With few excepllons tOOPlY's sr.ontPffi !'IrA 
automatic - no manual clutches or gearshifts to 
worry aocut. Anyone 'Nho is hatfiNay competent 
on a push bike can ride a scooter - the brake 
levers are even in the same place. Twist and go' 
they call it and that's exact~ 'Nhat you do. A twist 
of the right handlebar-mounted throttle grip and 
you·re off. Some scooter manufacturers have 
even been thoughtful enough to link the brakes 
so you don't use too much of one or the other. 

And did we mentlOO fun? W'here once 
teenagers saw scooters and mopeds as 
something they had to endure until they were old 
enough and affluent enough to dnve a car: tOOay's 
::;lyl i::;11 ::;~ts scooters all3 fashion icons in their 
own I1Qht lhere's no shortage of teenagers 
tearing u(: the tarmac on scooters long alter 
they're old enough to be tearing around in hopped 
up hatchbacks with bellowing exhaust pipes. 

A new generation of young people has 
discoverEd the pleasures of riding everyvvhere 
nat·out at 30mph - on a 50cc - or quite a bit 
more once the magic of derestriction has been 
worked and the joys of aftermarket performance 
parts exp or8<j, They used to say that scooters 
were little better than a bus pass - not nowadays, 

In between the extremes of the time-strapped 
executive and the teenager going no'Nhere fast 
and loving every minute of it. lies a whole world of 
scootering. Its universal appeal can be seen in 
the sheer diversity of scooter riders: the busy 
student heading for her lecture; the shift worker 
for whom the scooter·s convenience is Vif1thout 
parallel; the elderty gent plotting a l e i sure~ route 
from A to B; the proud customlser on a gleaming 
statemen~ of his individuality. Scootenng moves 
the world 

This book Will help you choose the right 
scooter for you, get you on the road in the right 
8C1uiprnent and help you get the most from your 
scooter. Freedom is pages away. 

Peugeot Lndix basic transport at a low pnce 

Gilera Runner available in a vanety of capac/lies 

Piaggio Uberty available in a variety of cap<JClt/es on a fetro top 

Yameha Majesty go large With a superscoot. again in various capacllics 
WhICh 5COOter? 9 
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1 0 n • 

a scooter 
Having decided that scootering is 

for you, the next task is to choose 

one to suit your needs, experience , 

budget and d riving licence . 

Deperding on where in tre world you I va, there 
may be certan laws dictating t-roo dd you have to 
be to nde a scooter on the road and the type of 
traf1ng and Iceree Y"vU need. Au tr€O there may 
be fl.rther restriCtOl"'S en the SiZE of scooter you 
CW1 nde and the arrount of p:::>'v'P-I' it makes 
depending on yo;..r age and ~. See pages 
36-40 lor the rules in YOI$ country. No matter whiCn 
class of scooter you opt for. !here is a bewiIcIeong 
a'T8Y of dmices. So before you sign on the do:ted 
line, here are some Important issues to CCOSider 

The high cJernan1 for scooters IS g:xxI news for 
p<ospect va b.JyerS. Dealers 'hill often diSCOlJ(lt to 
clinc.:n a sae. Even v..t\ere the r13f'Ufacturer <Y 
'T'pcrter forbids dlSCOJnting. C8llny deaers may 
offer oth€" Ircentrves. such as free or discounted 
clothing, accessories. finance. training and 
insurance. In son,e cases mamJaclurers get in on 
the act 100, with finance jea!s , discounted 
Insurance and free breakdoW'll r3COvery, 

But be wary of 0'1 the rood (OTR) ct1arges, In 

many cases Ire price listed, and no more, ~ what 
you pay to get a machine CfI the road , This is 
espeoDl1y truo of fTICl{';t European scooter 
manufacturers, But some other makes ailoW 
dealers to set separate charges for the pre-delivery 
IIlspectlon, licence/number pk3tes , road tax duty, 
delrvef)l, and even the fuel aOO oil the machine is 
suppled With. And Vvtlile trey might not charge for 
the 8lr !fl the tyres, they CClJld lheo"etcal~ ctlarge 
lor the hme it takes the lTlEChanic 10 pump them 
up. So get all ~ costs ard charges lad 0\..1 in 
black and whit9'-i.)efore a:xnmil1ing 10 the deal. .A.rd 
remember thai everything IS negotiable, 

A funner consideralon is parts back up, born in 
terms of price and avallabl ty. Mosl consumables 
are generic lIems ard, thErefore, widely avallable
bJlOO, t'yTeS, brake pads a'd tile like, A tJJogel 
scooter from a COlIltry likE Taiwan or Korea may be 
cheap \0 buy inltla.lry, but \l'Jhat happens ... /hen pans 
wear out or txxtyvvak sus:ains damage? The 
componems may rot be expensive, oot they may 
have to go OnlO a back order. whiCh coukj keep 
you off me road for weeKS, So quiz ltle dealer 
aboJt parts back up, and price up some typical 
Items f<Y lhe sake 01 comparison. 

In some coontries there are alternatwes to 
t:uy ng 'offic ial ' machlnos f-om manufacturer
app:)ll1ted dealers, 'Parallel' and 'grey' imp)rts tend 
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to be che3per than scooters from official dealers. A 
para' eI imp::H1 has the saTle specificatbn as an 
offic~! mcchine, but is a-wght into a particular 
COuntry b'1 impo!1ers that haven't been 814Xlinted 
by the manJfacturers. They're then sold through 
dea ers tret are likevvise oot sanet oned by the 
manufacturer. Parallel Importers can often source 
mochincs at priX3 iov>'Cr them thoso d\.'1rgod to 
offd al rnpcrters, and these saVlflgS can be passed 
on to the er"KJ custcmer, The practice IS legal, but 
the ma,n pitfal~ arise when it ccmes to servicing 
and warrc:ntJes; many official dealers will refuse to 
tOJGn pa.r:lllels, 

A grey imp::xt is a model ml offIdalry imported 
Into a parfcu!ar country. Again they are often 
cheaper t""'k3n smilar machines in their class, but on 
top of tne problems with S~IClng and warran~es, a 
grey """pcrt may mt comply with construction and 
use '6gJ.aHons In the country to VoIhich ,t has been 
brcught, for example in terms of Im~ant areas 
like lightin-;j am ernssions, 

The popularly ot sccoters has led to dozens oj 
neN re:ai'BfS springing up, many with li tt le or no 
experierre or understanding of the machines 
they're sel ling, Such outfits are often inexperienced 
in conducting pre-delIVery inspections and safely 
d-.ec><s, L.nlike estabi,she::i motorcycle and scooter 
dealers. You're less likely to find ccmprehensive 
serv~cing faci lities and experienced staff at outlets 
'lllhere scooters are merely 8 SJdeline. 

Ot COlrse scooters are reasonabry simple 
machlr€s, so fairty easy to make roadvvorthy and 
maintain . But they wi ll usualry have to be serviced 
by manufacturer/impcxter-approved doolers to 
comj:;1y v~th warranty conditions . In the event of 
warranty clams it is often easier to deal with an 
approved dealership for a large, established 

marufacturer, On the other hand, smaller players 
have most to lose in lerrns of customer salisfaction 
and accordingty, sometimes they are more I,,,ely to 
give excellent customer service. 

A further consideration vJten weighing up an 
apparent budget bargain against a scooter from 8 
mor:! expensIVe manufacturer is build quality. Wil l 
your brand new scooter start fai ling apart on the 
way out of the dealer's car park? Replacement 
pam for a b.Jdget scooter might be cheap, but if 
they have to be replaced more often than on a 
mo8 expenSive model. the cheaper scooter could 
soon prove to be a false eccoomy. 

Do some research. Read as many magazlne 
revi8'NS as you can atxxn medels In the class of 
scooter you're bcking at These won't say INhat a 
partcu!ar scooter's like to live With long tenn, but 
should at least give some Idea of how a particular 
model stacks up against the competition . \!\hat's 
everyone else buying? Conduct yoW" OVIll str81'1 poll 
of o ke P3rking bays to see vk1ich scooters are 
JXlpJlar - and also check 'Nhich are standing up 10 
the glements best. 

Remember running costs - fuel. oil. lyres , 
InSlIance and road tax, and a the rest of it. The 
larger, heavie' and more JXlwerful a scooter, the 
mm expensrve it tends to oe to run, reoair ard 
replace consurT'abJes. To maintain the vadity of a 
warranty, manufacturers wil l often insist that only 
genJine pans are used, rather than cheaper pattern 
parts, 'Nhich, in many cases, are as good as the 
orighals. Regular servicing is a must to keep your 
sco)ter runnng right. Again, the warranty may state 
that this must be carried out by an officl8l dealer, 

Scootennq IS cheap, but shoppnq around and 
a little common sense wil l ensure maximum value 
for money. 

Eeny. meeny. Choose yom 
scooter wisely. As appealing 
though lliese Itrree relros 
,He. check out the whole 
showroom 
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Basic 
entry level 
50cc scooters 
Many entry level scooters boast the 

same features as more expensive 

offerings. A number of European, 

Japanese, Taiwanese, Korean and 

Chinese manufacturers are very 

active in this sector. Names like 

Adly, CPI, Hyosung and Kymco, 

among others, are now familiar to 

scooter buyers. 

ow IItlie wedge 
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Cheap labour means retai l pnces of scooters built 
in East Asia can be pared to the txme. This fact 
hasn't escaped the attention of importers and 
manufacturers elsel-Vllere. The UK Haljet imlXlrter, 
for example, also brings in Taiwanese brand CPI, a 
high-specification brand 1hat stands shoulder-to
shoulder on S'10lNfoom floors with the more 
expensive l1alJets 

There is also a degree of so-called 'badge
engineering', whereby one manufacturer makes 
machines for more than one importer, each of 
\l'kJ ich makets the machines under different 
names . For example certain models from 
Taiwanese firm Her Chee are sold as Ad~ and 
Mo:o Rona in the UK. Same scooters, different 
pnces , although Moto-Roma models come with 
heated grips, useful on a scoo~r aimed at the 
Bntisn mErkel. 

Some entry level scooters from East Asia even 
borrow the designs of obsolete machines from 
more established Japanese and European 
manufacturers . Zhongyu's CommutaScoota SO, for 
example, bears more than a passlrlQ resemblance 
to Honda's Vision . 

Another charac1eristic of the entry levet sector 
is that last year's sports scooter is this year 's 
commuter. Wi th few exceptions, most modem 
budget scooters boast front disc brakes . A few 
years agc disc brakes were found only on the 
front of high-end scooters and motorcycles , whi le 
drum brakes front and rear hauled up lightweights . 
Some cheaper scooters, such as the G lera 
Stalker ard Kymco Super 9 . even have rear discs . 

The malority of budget 50cc scooters have two
stroke. 8II·cooled motors , whiie most four-strokes 
in the class are liquid-cooled. Two-stroke engines 
have long beefl favoured in lightwel9ht scooters 
because they give gocx:J power for low capaCity. 
are comparat ive~ lightweight and cheaper to 
prOOIX-B t"lan their heavier. less power-eff ic ient 
cube-for-cube four-stroke counterparts. But scrue 
mandacturers are fimng it inc reasing~ difficult to 

make two-stroke engines that meet ever more 
strirgent emissions regulations . Some are having 
to fit catalytIC converters, I-VIl ile others are building 
four·strokes. Liquid-cooled engines perform more 
consistent~ am efficient~ than air-cooled motors, 
but they are more expensive to p!"oduce, and bring 
VY"ith them a whoie range of ancillaries to constder 
like -oolators, thermos1ats and cOOlant pumps. But 
as consumer expectations rise and emisslOlls 
regulations get tougher, Iquld ·cooling Wil l become 
stardard, as it is on many slXlrls scooters. Derbi's 
Atlant is is one example of a liquid-cooled, entry 
leve scooter that almost defies Its budget tag, 
put\flg many so-called sports scooters in the 
shade. For an example of the technological trickle
dQVI.n effect. look no further than the liquid-cooled 
Aprima SR50 - the original spJrts scooter - I-VIl ich 
was launched in 1994. Now superseded by the 
SR..9) DiTech . the origlMl SR is st il l a capable 
performer but now finds itself marketed at the 
bud;J8t end - gcod news for bargain hunters. 
LiqLid-cooied scooters also tend to offer more 
IXltential for improved performance \Nhen 
derestncted than air-cooled machines . 

1>.11 yes, derestriclion . Performance IS capped 
for many markets to make 50cc scooters legal for 
those countnes' age and 'icence restrictions . 
ottidal~ liml1 ing top speeds to no more than 
30mph (48kph). True speeds can in fact be 
anyth'ng from just below 30mph to 45mph. In 
derestricted form a 50cc scooter can do any1hing 
from 45 to 50mph (72--80kph) and perhaps more. 
Remember that if you derestrict a scooter you 
may breach the terms of your licerlCe and 
insurance. noad legality mlght be compromised 
too . as "..nat is legal~ acceptable in terms of 
light n9 and the like on a restric1ed scooter mgh1 
not be up to the standards reqUired for t'NO

wheelers capable of travelling above the restricted 
speed. You might also Inva lidate your 
marufac1urer's warranty. I-VIlich lS 'I'Ihy most 
dealers are reluctant to take on derestriction work. 

Peugeot Vivacity (I a seooler 1/IrS VI IJ. Cl rlul Piaggio Zip 50 puOII" ce of {,(';lllIIe mJas 

W 'o<? 13 
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standard 
50cc scooters 

European and Japanese 

manufa:cturers are the strongest 

players in this sector, although 

East Asian companies are 

making inroads. 

~ Jog RR why did 
/I Y can 11 the Jog wflen you 
CJfI ride a 101 (aster? 

_. 
, 
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These 5Ccc scooters occupy the middle ground 
between bJdget utility machines and fuli -bk:Jv...n, 
teen-dream sp:Jrts SCOO\()(S. Paint schemes tend 
to be less overbIO'M'l than sports scooters, the 
emphasis being on subtlety ard style rather than 
Impressing the opposite sex on the hl9h street Of 

00wn nt IhA ~ Ith club Ard scme manufacturers 
are happv to experiment with retro styling to target 
!he chic urton set - look at the funky, chrOfTlOO 
,A,prilia MOllto Custom, Then there's the Vespa ET2 
and ET<l -wo- and four· strokes, respect ively. Parent 
company PiaggkJ draws on Vespa's rich heritage 
by giving relro lines to Its 5O:::c twlSl-and-go 
scooters. In fact the ET <1 was the hrst ever 50cc 
fOll"-strOlG engine from a European manufacturer. 

h ths P'ICe I:ald you cal expect hga stn:1a"ds 
01 f.nJSh ad rn;)'"9 refned fea:tLlBs, s.x:::h as better 
SUSj::CflSlCo. Scme rn:n.JfactlJa"S after irrpro.a:f 
secully features, er\he( as st.n:Imj cr as Cfl q::l0Cnai 
extra. Looing the fet! is PeI.J;pJI With rts Eke 0Cks 
.:n:I1IT'J"1l.:b1isel::;. Vvllf;:lltt cuJliuI i:II ~ty is <Il 

apta'!. it rn:kes gocd seroo 10 take rt, otherMse 
ru:get for yo.r 0M"l 5eO..K'IY measures. It's fTICI""lE¥ 
well spent as IhEYo <re ocme rrodeIs n ths class that 
ae as pc::lpIJa" '0'.1111 the\-'es as they ere 'Mth rders. 

Further up the class and COffespondingly more 
expensive IS the Peugoot Elystar, whICh has a 
,inked bra<.ing syslem that ensures the rear wi ll 
lOck belate the front, letting the inexperJeOC€d 
rider gauge hOw hard they can brake wi thout 
bsing it . The Elyslal' scooter also boasts a Iow
emissiOn, dtrect injechon two-stroke engine. 

As with the budget bOcc socto(, air-cooled 

.--

I'M>-stroke engines are the mar .... lfacturers' 
pcNl€rplants of choice. The Beta Eikctl 5(1, a 
liqud-cooled two-stroke, is a triCk Italian scooter 
wltl sporty low-profile 131n lyres ard a Paioli gas 
sho:::k. There's also the Yamaha Jog RR, a slightly 
more expensive variant of the air-coolod A. 

Soma models are easier and cheaper to 
derestricl than Oll'iers, and derestnclfoll can also 
be morc otlective on certain models . 

There's an element of badge-engWteering in this 
cla~s, too. Y<l1Tlaha owns French firm MBK, which 
pnxJuces scooters badgocl with either name for 
different markets. ExampleS inciLde the Yamaha 
YNSO Noos ard MBK Ovallo, whiCh are identical 
other lhan their badges. There's no denying the 
European inlluence on the styling but. confusingly, 
both makes are somet roes In the same 
COlntry tlYaugh differenl deaJerships, 

f.{jain there's a tnckle-down effect, as cutting 
edg3 models are superseded. A good example is 
the Honda SFX. whiCh has made wa:y 10 lne 
SJX)1s scooter dass for the XBR. 

Once you get away from obscure budgel 
scooters, you can take reassurance from the facl 
thaI you are fO( the most part buying an 
estGblishcd name \t1at 'N()("I'( disappear before your 
scooter's had its first service. 

What you arc guoranteed vvith a standard 50 is 
easy, economrcal, reliable transport with 
understated sty1ing. Another advantage is that 
they're reasonab~ easy to sellon , as prospective 
buyers vvi ll f"IOt expect thorn to have been owned, 
used and abused by boy racers , 

~Iia Mojito Custom 
120 

15 
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50cc 
sports 
scooter 

When m8lnullac'lure,n 

could market 50cc 

people other than aNonr 

vicars, the scooter r",1ift 

earnest. Key to the 

of the diminutive \W,o-vlll 

the 50cc sports seaoter 
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Back in tle 19706 the more desirable 50s teoded 
to L-lk.e their s':y ing cues freY'" motorcycles, which 
roers were expected to 9radua:e to after they'd 
:ut th0ir b king tEIQ1h on a moped. But the V81)'lng 

fortunes ::If tt"lO motorcycle market :hroogh the 
1980s (cunei fewer young people taking to tvvo 
wheels n many coun1r:es. 

What the market needed was a shot In the arm 
to tempt younger poople back onto two IJ\It'teels , 
even i' it was on'Y til l they wefe old enough to 
drive !J. C<lr 

Enter:he sports scooter in the early 1990s, a 
macl'ine you wouldn't be ashamed of If your 
mates SfNI you on it. In fact if your mate decided 
t get ()f\9 100, a vvhoIe wide~oorld opened up -
a world c,f racing f'al-oul everywtmre. the freedom 
to go \'1'1("8 yOJ wanled 10 'Nhen you wan~oo 10, 
Jl'ld dll lJ );,Jtfl'J! )1. swternent of coot 

The Iood ng piayefs in the sports scooter 
market are bllsed in Europe, in particu ar in Italy, 
although a nt.rTlber of East Asiar firms are 
beginning to get a foot In the door. In lta'Y 
scooters are Vl8W8d ailT'ost as a birtllight for the 
~tn 01 a nat on v.here nenrly three.quarte'S of a 
milion soooters are solo every year Italians carry 
thEm ~ion for all things t'JO-wheeled from Ine 
cradle to the grave. As do the Frerch and 
Span sh, whO, along with the Ital,ans, spearhead 
the Sports scoot€!' market Aprlia, Bonelli, 000, 
Italet M"lagull. Poogoot - these badges have 
I:)ecO<"r'C ilS mportat"1t 10 the youth market as the 
lOgOS that adam their cloU'lT"g . 

Even t'le JapnnOS9, long renowned for doing 
things their way, have put their hands up and 
real ised that when 11 comes 10 sports scoo:ers. 
they rea lly don't know best. So Yamaha uses its 
wholly owned French subsidiary M8K to produce 
the classY but pncey YQ50 Aerox in standard and 
hmitec ec lion Toyota F1 colours. Honda has the 
X8R-$ 'l' d XSRX wh en WCYfl designed by the 
f rm's E:.uropear, departmem in Ita'Y_ \fv'hiie SuzukI 
bd<s to :18 Spar'iaros :0 build Its AY50 Katana 
scoctors. 

It cknl'lSS' is king in the sports scooter market. 
Expoct flashy I r shes and fronl diSC brakes; many 
also have a d sc at the rear UPSide-do<Ml front 
fOlks ana adJl.Stilble f&'lr shocks grve even mcre 
sp::yin,J credence. Some sports bOs lay further 
da r- to racy aspratlons with twin front disc brakes 
- MDto-Roma's GranoPrix 50 and Adly's Predator II 
':ire just ':\'10 examples_ W'hools tend to be large, If 
or 13in, With sporty, bN-profii13 lyres. LCD sJX)edos 
and LED ights , commonpilce on rrodem 
molorcyd3S, a'e start'il9 to feature on some sp:xts 
scoolors. It doesn't end tncre, Benelli's 491 RR 
has b'D dod brake hoses wt1 i1e Peugeot's Jet Force 
50 sse (synctrro braking concept) gets linked 

Peugeot $peedfight 

MBI( Stunt (Yamaha Slider) 

brakos. Italie' 50 Dragster y 

"" 

\\-flyao 
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Gilera DNASO 

," 

18 

!'v\any sports scooters are liQUId-COOled, wt'IlCh 
maKes them more tunable than their air'COQIoo 
counterparts, No wonder there are race serlOO 
spnoglf1Q up ail over 'or sports scooters, Some 
rncxjels are offered in alr- and I quid ,cooled form, 
such as Peugeot's Speedf,ght 2X and 2XP, and 
ftaljel'S Formula 50 and Formulc. 5a...C, 

ThArp. Hffl no IOIlHliroke engnes in the sports 
scooter class. A t\'JO-SlrOke moIor gIVeS easl€f 
JXMI€lf and less weight, and fT\a1ufacturers are 
womng hard to comply with emissions ia'Ns wt1ile 
still detivering acceptable levels of performance , 
Catalytic converters are common, although 
manufacturers have to get it ngl1t or performance 
suffers , Piaggio, for example. uses a two·stage 
cat with a secondmy air system to keep tti ings 
clean on its Hi·Per Pro 2 two-stroke motor, as 
used in the Zip SP. Yet other m,mulacturors are 
dabbling with fuel injecl lOll, Not'lble is Peugeot 
af'(! G,lera wth their direct injedion, and Apnlia 
with its D,Toch system, delailed in the sectoOn on 
twv-sllu"e engines. Apart from!awer emissions, 
systems like this promise belief fuel and Oil 
consumpllOll. which is good news for everyone 

Tock suspension on sports scooters was 
monlioned earlier, and none is more tnck than 11)9 
single-sided swing·arm front SLSpensiOn on 
Italj€lt's Formula and Dragster sports scooters, ard 
on Peugeot's Speedfrght range These curiOus 
hub-centre steering systems echo a conC()pt 
most notably trw 00 Elf GP racerS, Yfunaha's 
GTS1(X)) and Bimota's Tesi motQ(CYCles a couple 
of decaces ago. Vvhi'e hub-centre stcenng f\8V€( 

caught en in conventioflai motorCyCling. there's no 
denying that II worKs , It enables you to brake hard 
mid-corner without upsetting U"'C machine and 
there is a marked improvement in ride quality over 
telescopic forks, 
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0Nners of sports 50s are the most likely to 
derestnc: their machines_ Inspection of a 50 at 
standstlll will reveal linle evidence that tuning 'M>Ik 
has taken place, with the possible exceptoo 01 a 
tell -tale sports/race exhaust. But If you buzz 
Itrough a speed trap at 5Clmph (8Okph) on a 
scooter itlat is only meant to be capable of 
around Xmph (48kph), expect eyebrOW'S to be 
raised ard books to be thrown, One of the 
trickiest sports scooters to derestrict is Aprilia's 
S50 OITech . Full derestrictlOll is a dealer-only job , 
and fevv ,jealers are likef'y to do it unless you can 
Show thet your liCence allows you 10 ride a 
derestricted scooter. 

At the other end of the spectrum some medels 
respond well to a simple change of exhaust 
system, althOugh it's also wise to pay anenlkln 10 
fuelling . 

The desirability and attendant thief magnetism 
of sports scooters has led some roanufacturers to 
pay more attention to secunty, Peugeot agaJn 
t:iUJ11::I:; tl~llly 11eI1::I, as ~ Benell!, With their 
factory fitted immobIHsers, Peugeot's Boa lock, 
standard on many of I\S models, is built-in under 
the taillight. TlXn the key and unfL.J1 the Boa lock 
CK"ound a ccrwenienl lamppost or SII'Tlilar, then 
connect :he lock back 10 itself. Check what 
security comes as standard on the scooter you're 
thinking of buying, and either negotiate or budgel 
for additional measures, 

Manufacturers of sports scooters are 
Increasingly Switched 00 to what their customers 
want. Tha is reflected in the aggressive factory 
ClIstomisatioo of models like Peugeot's 
Speedfight Funous and Metal X2, and even more 
obvious in the plastic bcd'ywoO< protectors of the 
M8K Stunt SO . 

Aprilia 550 DI7ech t/Jere 's a 
lot of technology fliding 

der that SPiderman 

-", 
Peugeot Boa Peugeot ;ue 
more switched on to 
security ISsueS /fJan most. 
the French fiIm supply I'" 
Boa /ocJc on many 01 their 
mo<!O, 
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This is the highest capacity scooter 

c lass where the two-stroke engine still 

reigns supreme. Anything above 120cc 

and current two-stroke technology is 

incapable of running cleanly enough to 

meet international emissions laws. 

II your ambitions extend beyond commuting and 
run.., ng around town m modest speeds, and your 
licence permits, you might want to cOflsder a 
scooter i'llhe 5O-12Occ range. They can hold 
their own in faster moving tratfic, ,,,,hich can be a 
daun:ing prospect 0f1 a slower 50cc model. 

Ir most cases macrines in thiS c~ss are only a 
I lilA 'T)()r('l eXpA(l!WA than a 50cc scooter ard 
larger ores offer d top speed of around 60mph 
(96Kph). with little impact 0f1 fuel economy. 

The b-~t oHclings come from European ard 
Japanese manufacturers. But East Asian ? 
manufac'urers, SUCh as Adly, Hyosung. and Sym, 
are making sure tnay don't have It all their 0'Ml 

W&!' despite strugglll""19 to compete on pnce. 
This dass offers sorrcthing to suit most tastes. 

For something cheap and pr£lctical. the trdJan·bull\ 
Horl(.la Lead SCVl00 IS a good bet. Drum I:xakes 
keep costs down at the expense ot a litHe 
s:OPr,ing po;ver, bu~ in any case you're unlikely to 
be !)ow'" away by the power from the air-cooled. 
fOUl e.tlofl\:t nlutur. Ar lull~ ~l:Iclicdl U~tiOfl is 
Peugeot's Elyseo lOOP. which is powered by a 
Handa'baSOd two· stroke motor, but its lardy 
prcportio1s compromise performance somewhat. Peugeot SpeerJflghl 100 

As elsewhere, Peugeol doesn't mess around in 
Ihis m;ddewo9ht scooter class. The company's 
1():)cc. ar-C004ed verSK)n Of lhe besl-selling 
Speedl'91t comes n I) variety of palnl styles, from 
basic·b..;l-Styllsh to the flashier X·Race and Vl/RC 
206. vl/hich marks Peugeot's success in the World 
Rally Championship. The bigger Speedfight also 
hardles well. II has tnck allOy footplales and a 
SOOIlet of debatable aerodynamIC 'NOrth. bul wt1at 
the hell when 1 looks trls good 

The m:>re conservalive Peugeol fan mtghl 
preter the more demure VIVacity 100 NP or 
sportler \iSX i ooP All Peugeot's 1 CO::c scoo!ers 
are fittOd w ~h the fl'nfs Boa lock concealed in lhe 
tal and inmo!)liser keys. 

CornP~t tiff) COO1es In the shaoe of Deb's 
Atlant.s 1::0, Hyosung's EZ-loo and the Sym Jet 
Euro X1CD, wllh its Honda designed two·stroke 
engine 

Sport er looking and sometimes better 
f:.erfcrmirg - offonngs include Yamaha's Y01CXJ 
Aerox, Benelli K2 100 I)nd Malaguli's Phantom 
tOOm. MBI< avena 100 (Yamaha Neos) x I • 
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12 cc scooters 
Licence and insurance regulations 

in various countries have long 

made this an important scooter 

class. The 125cc motor is an 

ideal size for scooter engines. 

While still light and efficient, it can 

give the occasional turn of speed. 

A decent 125cc scooter is 

capable of 70mph (112kph) and 

many can reach that speed very 

quickly indeed. 

Vespa PX125 IC 'le$ 

iJ real re xp '!1lt:f1Q! 
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With nearty 60 years of scooter building behind it 
and, as me true originator 01 the scooter back in 
, 946, it's onry fitt ing thaI the Vespa name is still at 
the forefront Of the market. The name is now 
ovv'i€d by Piaggio, custodian of many famous 
Ital,,\n rna'ques, and the PX125 is true to the roots 
01 the scooter, WIth Its two-stroke motor, pressed 
steel monocoque chaSSIS and a sturdy yet stylish 
uti rtarian air. TransmissIOn is manual rather than 
aulon\:"lbC. V .... hat would normally be the rear brake 
lever on en automalic is the clutch ~, and the 
four spee:js are selected by rotating the leh-hand 
hancflet:x lr gnp. There's alSo an optional spare 
wheel, whiCh at one time was almost standard on 
scooters. A 'N9lcorne, rT"IC>dern conceSSiOn on the 
PX125 IS its tryclrauliC Iront brake. 

There S 51111 the odd conventional Vespa-style 
scooter av'8llable. The Bajaj Classic SL 125 started 
out as a PX p-oduced urder licence in Irdia. Ie's 
relatively cheap and comes WIth electric start and 
a spare vl'heel , although the front brake is drum. 
AJong sirrilar lines IS the Uv1L Star Deluxe 125, but 
with a hydraulic front brake, althoiJgh periorrnance 
is let do'Ml by carb deSign to match the cata ~ytJc 

converter. Purchasers of either of these 'Indian 
Vespas' WOUld do well to replace the original lyres 
wi th wi th some that give grip. 

Everything else in the 125cc class is powered 
by lour-stroke motors - emiSSIOns r9gB 3ga,n . 

RaggIO has brought the Vespa name Into the 
21 st century with 125cc tw1st-and-go scooters 
that draw heavily on the recognisable Vespa style 
and construction. The pressed steel chassis of 
yore has more modem lines on the a'r-cooed ET 4 
and liquid-cooled GT125, but still oilers exce,lent 
handling. The air-COOled model boasts a disc 
brake at the front while the hQuO-COOIed GT125 
has discs at either end. It has , 2in wheels as 
opposed to the ET4'S lOin items. Both are 
capable of 6Qmph (96kph) thanks to the quick yet 
eco1OfTlicai PlaggiO four-stroke 'Leader' motor. 
The engll"'le can also be found in the cheaper 
PiaggIO Zip 125 and X9 125 Evolulion, the 'baby' 
vefSon of the X9 ranQa of feet -forward super 
scooters. The Evolutoo comes With rwo front 
discs and a Single rear disc 011 , 41n wheels, all of 
whICh are linked. 

Aprilia renamed its popular Habana retto-style 
scooter the Molito Custom. This also has a Leader 
motor. as does the junior super scoot Apri ll(l 
Atlantic 1 25_ 

Benelli"s AdlVa 125 deserves a mention for its 
removab~ roof ard is again powered by the 
Leader motor. Features include a low seat height 
and a handy 80 Iitres of luggage space. There's 
also an optiOnal rad'o cassette player. 

Beta k:>oked to Taiwan for the Kymco four-
1]trOko onglf"lO for it!:; Eikon 125 . ....t1ilo Bonel li ucos 

Honda @ 125 evo/vmg the 
cidsSil Ic('ol 
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Yamaha Majesty 125 

Vespa 84 Vespa Granturismo " 
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the 125cc Ya"""aha/M nar-311i motor found ,n 
Yarna'la's sma ~st Majesty, 'Wt1 en s bu II ,n Spa n. 
Mi. i:lg..Jti·~ Maoi::;on uses Ire same engine. 

In an atterrpt to make up some 01 the power 
de lr::it t>E!1'I.;:.,-'erl four llrd two-s:rokc eng nes, 
AJ~f'I;) octed for a 'iouid-cooled four-valve engine 
fer :g lJ:)(,m'1o 1?:'i ST Ir'!'; nr8tty goorI, III II w th 
139kg 10 push alOng, it has ,;s work cut out. 

Tnc L:~,Jr-vatw:lliquod·cooled version of Paggie's 
Leader engine nflJ)Onrs once more in the Gilera 
Rur"er If/" "25 , Tho machine is as p:merful as 
the two-s:roke it replaced flnd has twin shocks tor 
irnp'oved hand ing and ar engine immobdiser. 

The Piaggio Skioper ras the air-cooled version 
of U18 Leader motor, QLkl11ty Showa forks and a 
capacious top box, 

Honda has two Italian-built contenders ,n the 
125cc ctEss: trm Dyan. \'Vhich is aimed al the 
cr:mmulsr r'l\:1rkel. and tt~e fuel-Injocted, 
executive style Panlheorl FES. 

ta pt ros Ire Mi efT)'lJm super/maxi 125cc 
scooter and Ire curvy Jel Set. :IS 1l/leS apparently 
InsP red tv IhIlI hairdressers' favourite, the Aud n 
mcmr car. 

East Asian concems Are pretty busy when it 
comes to 125cc scooters. Chinese company 
Kangda Ms a varety of competitrvt;:ly priced, air
cooed four-strokes. These range ~om :he budget 
lS- 25T-3 with its lOin drum-braked ""heefs, 
througn t"e T-4 disc and drum-braked. feet
forward scooter, the sporty T7 and the cddly 
styod T9, Aso from China are Branson, Moto
Rorr.a and Fosti, 

Taiwanese ' irm Kyrnco produces ltalien designs 
In ;5 East Asian plants, and often steals a lTIc'lrch 

or (5 IOCLJ nval With gocx:Il>Jlld Qual,ty a"d 
hand ing. Kymc~' currently hlJllds IJrourd half a 
mlUKln b kes nnd scoot()(S a year and sells them in 
44 COUfltries 00 four contlnonoq 

Kymco's Movte XL 125 ~ amed squarely at 
scooters like Vespa's Er4, and aggresSNely 
und",rCUIS on pnce The MiJpr 125 caters for 
execulives. It features good weather pmtection, a 
mobile phone socket, a digital clock and a 
courtesy light In the luggage bay. There's also 
the :90 125, almost sporty in style but hefty 
and slow, 

Yamaha's FrenCh wir)g , M8K, prodUGes the 
Thunder 125 all,rounder, identiCal to Yamaha's 
Maxstor, and the more sto'd Doodo 125, l'kIich is 
I'ght.]r arKJ nippier Ihan the Thunder, The Skyliner, 
essentially a 125cc Ynmflha Majesty with a 
d'ffaent IXJdgc. nos a 10\Ivef price lag. 

~t n Fr.rco. Peugeot offers f'vVO versions ollhe 
EIys1a: the 125f'. wth liri<ed ASS bmkes <nd fLel 
JIjt!Uiu I; i:J U UIt:I E¥;!dl A.Jv;,.Ila'JO wiU wI Uu;e, 
81', a::tvmtages but a bNer price tag. Then there's the 
fue-qected. fcu-stroke Je: Fcroe 125, whdl has 
liri<e::f I:rcIKes as slardard end the optlCJ1 of a servo· 
assISted CrlI'1OCk t:r~ system. A supercha'ged 
V9'SOI1IS 00 tt-e Pet.geot drawirg board. The frame 
is a rrot0fCyCle-Styie ahoy dual beam 

BacK :n Tawar\ Sym makes the retro-style Euro 
MX 125. the SIy1i~h MegoIo, executive Joyride with 
40 itros of underS98t storage space and the ~nck 
Iookng Srk:ui<, wt1ich boasts a rim-mounted front 
disc brake . 

&::l plenty of choce In troe '25 class, and the 
mac'llnes describod Ilbovo are by no means the 
corrplete liSt. 

Aprilia Leonardo ST r art 
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Aprilia Atlantic 500 big 
)lot: big perfonnd/lCe and 

Iloriable 10 boot 

Why choose a super scooter over 

an ordinary motorcycle? You need 

a full motorcycle licence to ride 

the larger capacity ones and 

many are as expensive as 

equivalent capacity motorcycles 

with better performance. The 

answer lies in those favourite 

scooter watchwords - practicality 

and ease of use. 

Super scooters 
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Vvtlere you would struggle to fit a pack of 
sandwiches under the seat of most motorcycles. 
a super scooter's underseat storage will gladly 
swalloN a ful l·face helmet or two , You also get 
weather p-otectK)(1 trom leg shields and generous 
screens come as standalJ U! I Il loxi rrKXJels, 

Add to that ' (()mph (l 6a<ph) plus 
performarce from larger capacity models, and 
IOrtger commutes and even a spot of tounng 
beCome atlanable, The super scooter nder can 
graduate from berng the overtaken to the 
overtaker. 'Nhile retaining the Jam-busting agility of 
smaller scooters. 

The t'NISt·and·go natUfe of super sc<x>ters also 
makes them a breeze to ride. Vv11ere the 
motorcyclISt is forced to make endless gear 
changes, -<eeping left hand and foot busy, the 
super scootenst just wafts along. 

Super scooters are lIlV8Iiably four· strokes, 
although the large two·stroke motor might soon 
make a comeback, although not in the fOl1Tl of the 
smoky. gas·guzzling conservationiSts' nightmare of 
old. Aprilia is working on a farge capacity verSIon 
of the clean and efficient OiTech two-stroke 
engine. 'htlich should soon find its Wffo.j into a 
super scooter. 

These larger scooters tend to have btgger 
wtreels for greater stability. Nooe are bigger than 
the 16rn (LO ,6cm) front and 14in (35 ,5cm) rear on 
Piaggio's 460cc fuel-injected , four-stroke B5CX), 

Several manufacturers produce super scooters , 
The nature of the market means that equipment 
[!()i1 8cceSSOry levels are otten high. Busy 

executives expect a cef1arn amount of pampering 
and a corresponding level of gadgetry. But 
marulacturers realise that not everyone who ndes 
a SLPer scooter wants all the nrcetlEls. especially if 
they push priCes up, so they offer ophons 
according 10 taste and budget , Many models, 
thcx..gh. toast linked brakes , heated grips, and 
even computerised reminders of service intervals 
as s:andard, 

,Aprilia's Atlantic 500 is fairly representative of 
the class, Powered by a Single cylinder, four
stroke, four-valve motor, which it shares with 
Piag;Jio's slightly more expensive X9 , the heavy 
AtlantIC can stili get a useful shift on. It comes with 
a rev counter, d,agoostlc computer and a socket 
to recharge a mobile phone. Apiha also offers 
125cc and 200cc vefSlQl1S, The Piaggio X9 500 
SL gJeS one better With a system thai allows 
riders to listen to the radio, talk to their Pillion, or 

Pitlggio X9 lends its engmf 
10 the Apnlia AlIalllll 
oPPOSite 
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BMWe! 

Suzuki Bergman , 

28 

a erat OIl a mobile phone. It aiso has an ice 1IV8rr1 ng 
sysle"'. healed gnps. and an qJtional p...sh-bulton 
operated elec:rc &,tard The 2Wcc version IS 
almost as wel.-appointed as the 5Cn 

As far as vveather protection s cmcerned , 
8MWo C t ron[JO goo::> the VYtloI:: r,nc yard3. A roH 
cage over the top of the machire carries the froni 
scroen. a small roof and a rear scre€n. The rider is 
strapped III and roost European cOlXltlles have 
been persiJadoc! that this means the rider doesn't 
need a helmet. Availaoo in 12Scc and 175co 
vari£lnls, thef"e is also a 125cc If Wi Jams BMW Fl 
colours and a 175cc, Ihe 2CX) ExecuHve . .......nm 
rornes wlh.'1 pllion seat. pnone bracket ard 
locking gIOVebox. A hos: of ot'1€J options are 
available for the Exocutive. Some crilics suggest 
trial the C 1 has SClf'"lCthing 01 ar derrtJty cnsiS - a 
seal belt and roof are hardly typcal fea:LYes 01 a 
t'M:l-'Mleeief - bUt pert1aps th s 13 the machine of 
tne tutLre. irS eo::nornrcal, ~ to p3l'k. 
ronparatrvely green and, dare we S3'{ it. fun. 
Sere! i 1$ al II too with an up-and-cver roof OP Its 
Adiva , 50. Critics S<1"Ilt is more sen5:tlV8 to &00 
WIOOS than tbe BIv1W, a1\t"0LJ0;jl a mighty 80 I'lres d 
storage space may off Sf some degree of pracllcal 
comPCfl5.'lliQn, The Adrva's roof s rernovat:1e ard 
Its design gives \he rider a little nore pro:ectiQtl 
from the rain tnan the BMN, 

MDl1gUli's largeSI machine is the MadiSon 400 
which has plenty of storage space, a tr p 
computer, an ICC wmning system. a mob Ie pI'one 

- -- "-
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Yamaha Majesty 400 has a glovetJox, Very handy 

Yan!aha Majesty's pJush Jder,;eal 101 

Yllmahll MlIiIIsty 400 In all its glory 

I 

charger, ard even a courtesy light under the seat. 
Unked disc brakes haul the thing up, 

Gilera's 460x Nexus, in common WIth some 
other scooters In the class, has its engine 
mounted in the frame rather than on the swing
arm, 81g engines mounted on swing-arms do little 
fO( a machine's handling, Scooters with fram9 -
mounted engwles handle more like conventional 
motorcycles, 

SuzukJ 's Bergman 400 s powered by the same 
Single-cylinder engine as the Malaguti Madlsoo, 
but its flagship super scooter is the Burgman 650 
tWin , MaSSIVe underseat storage space IS 
augmented with three lockable compartments in 
the leg shields , The automatiC transmission is 
electronicaHy cootrolled , and has economy and 
power modes_ A trick push-button selector is 
used to select from hve preset gear ratiOs , 

Yamaha's XP5CX) TMax was once the fastest 
super scooter on the marlet. Its 5(X)cc t'oMn
cyhnder Bnglre is another, like Gilera's Nexus, that 
departs from scooter CQr1'8ntion by being 
I1lOlI'1ted between the rider's feet for greater 
stability. Yamaha also prod.JCeS the 125, 180 ard 
4COcc Majesties and the 'vP300 Versity. 

Honda can always be relied on to offer a quality 
machine in any tv.'O-wheeler class, and the 

SlvefWIng doesn't cisappJint. The midr-......... engine layout aids stability, and as the 
lusty twin can easily top l00mptl , 

linked brakes are a reassuring 
addition. 

Super scooters are the luxury 
IWlers of the scooterinQ WOf\d, 

as capable on the daily 
CDmmute as they are on 

a tvvo-week tour, 
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Big-lNheeled 
C e rs A few years ago so-called 

'big wheel ' scooter was hailed as 

the saviour of $tT;BU;lhtf'o""ar'd 

lCor.omical. twIIlfI\r.d-CIO, lwo

tpOot,,, critics 

-
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Scooter wheels can be as small as lOin (25.4cm): 
other typcal siZes are 12in (30.San), t31n (33cm) 
and, occ3Sionalty, 14in (35.5cmJ. VVhile the laws 
of physics dictate that larger dl8.meter 'Wheels 
Improve stability, the weight and pcM'ef of the 
typical scooter means that fYroJ comlXOO"lOOS 
caused t:y wheerf)lZe are JUS! that - comprcrTllSeS. 

Nowadays, advances in lyre technology, dnven 
by the biJrgeoning demand, means that scooter 
lyres aren't the simple sideline they once were fcr 
rubber manufacturers, VIIho are \NQI"king hard to 
meet the demand for grip and longevity, Of a 
comblna~oo al the twa . 

Tre ltaia"ls 'Nf!IB the QUid<est to a.:bpt Ire bg a 
'taJ l'-'II-heeI scooter. Sty1ing may rot be to the taste of 
scoot€flr"lg dieh:rds, but the runber of rnan.;factlJ8I"S 

n the $9()a suggests that there ere Pmty of tvyers 
....to fcwg..'6 the tis! YIotleeIefs Ihef" QlXKy td<s. 

The typical bg 'IIrheeI scooter has a quirky mix 
of retro lir.es, and resembles a step-thru moped or 
anorexic motorcycle. While the lyres might be big 
in diameter at 16in (40.6cm), they're typica.lty 
narrow in profile. Aside from straight line stability, 
trose larger 'NheeIs albw you to bLmp up and 
doYJf1 ker::ls with relatrve impunity. 

But the b!qgest saclirlCe in rxacllCai teems is 
undersea~ luooage space. That large rear lyre 
means that there Simply ISn't the space for a 
locKer to 10Id a helmet or !'.vO, a couple of bags 
of ShopP"IQ or a sizeable briefcase. Some big
wheel scooters, such as the Rotax·englned, 
four-stroke Aplilia Scarabeo 125G~ make up for 
this with a faclory supplied 9O-litre lop box and 
panni6(S , Otherwise YOU'II have to Invest in a fevv 
bungee c::xds to secure modest parcels to the 
small luggage racks most seem to come 
equipped with, or budget fOf hard or solt luggage. 

It sholld come as no surprise that most 
scooters n the sector corne from Itaty. Apfilia's 
Scoroboo io available in three versions: 50, 100 

anc the already mentioned 125cc mexia!. 
""he llaljet Tcrpedo is available n two smallEr" ferms, 

tte 8) 2T cn:f the 50 4T. The 2T is a two·s\rd<e cn:f 
ItE 4T a fw·strCke. The <xty diffen:nce betvveen tte 
rnoctTles IS tne ergne. The 4T gets tt"e ec::orart;aI, 

~SOJC€d fw-s\rd<e v.hle 1tle 2T gets tte 
sLg}sh tvbri-dEI"rv'ej i'M)·str(j(e, ltaljet aso offers a 
12Eo:: \IS"Sia"l of 1tle Tcxpecb, .....nt:h. despite bang a 
fw·stroke, is suprtSlrgy 5P'i!;tlt~, 

Staying with the Italians, the J)ushly 
uptolste..-ed Senslli Pepe LX 50 can giV6 the 
company's K2 />oJr sports scooter a run for its 
money in d8festricted form, as it weighs 9kg less. 
One model U1at does offer a modicum at 
underseat storage is the Raggio Uberty 50 , a big 
hit In Italy and catching on elS6'Nhere thanks in 
part to its budget pr~. Not exactty budget but 
wel~specirled IS the liquid-cooled, four-stroke 
PlaggiO 8125. W"hiCh comes with a four-valve 
cylincler head, digital read outs and computer 
gacgetry that put its technology right up there With 
many more expenSIVe motorcycles. 

Once again the Japanese have turned to Italy 
to OOsign and buik:l itS 50cc big W1eeIers. 
Herda's budget two-strokes, the SGX50 Sky and 
rT"IOI"3 ex~ SHf'lO (lhA rlRlM:wy boys' favount8. 
and also available as a rather bener-appointed 
four-stroke 12Scc version) are both built there. 

Flyirg the flag for Fraro3 is the I'rep'essible 
PeuJeOt WIth rts lOOxor 50, also BValIable i1 a TDSI 
(~-f1ected) version. The two-stroke Looxor 50 
ck:.les not benefit from Peugeot's Boa led< Of" 
ilTllTOl:l4liser. But the I CO::::c Im·stroke LooxOf" 
IN8fI;/ls i1 with a factory fitted IT'tr()biliSer and a di&: 
bm~ at the rear, ......nere the 50 has to make do VVlth 
a dn..rn, Same goes fa the four-stroke LooxOf" 125 
an:! l50x sse, 

love them or loathe them, the big wheelers 
have a strong fOllOwing 

ApriIia Cf)hlt 'matched 
ropbox , 101 lOst 
Imrl~ :ity on ~ big .-
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Electric 
scooters 

As 'green' as a scooter powered 

by an internal combustion engine 

may be, there's no getting away 

from the fact that they discharge 

harmful greenhouse gases and all 

the by-products of the combustion 

process. Perhaps, then, the future 

lies with electric vehtotes. 
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There are already cars witJ< both internal 
combustlcn engines ancfelectric motors. Driving 
on open, fast roads the traditional engine charges 
eel's that can then power the vehicle's electric 
motor vvhen drlVing conditions are more stop/start 
and less cemanding, such as in town . 

&.dI combnatbns have yet \0 debut in th3 tvlO
wt'OOed l'.crlJ The txJlk of a traditK:na1 ergine, an 
electric mctor ard its attendant batteries make the 
Vcposil& a little impractical for rON, but electric
on~ scooters i.'08 already with us, Th3re are of 
COJrS6 th3 inevitable debates aOOJl the 81TlCUlt of 
enefgY and resources required to make batteries and 
the ~oo of the electncity required to charge 
thEnl, tut i;:Jrorng rose argL.fTle!lts lex the rooment, 
the electrk: scooters that we alreajy wI there are 
emissic:>n-froo. And there's one other pollutant they 
can't t€ accused of gefl8ffiti rg - roIse. 

I\'s still earry days fCf the electric scooter. What 
hamp€'(S them most is the size of the batteries they 
use , thtJir modest top speeds am limited range. 

That sad there's some fairly impreSSive 
technology out there . The Peugeot Scoot'elec can 
hum a'ong al over 30mph {48kphj , comparable 
w,th a restricted conventional 5Oc::c scooter. 
Trol.,ble IS that its three colossal six-volt NiCad 
ootterles offer a maximum range of 25 miles 
(401<m). Availabil iy wi ll also be limited until such 
time as PEugeot has educated enough of its 
dealers in the specialist servic ing the model 
reqUires At 115kg the Scoot'elec is also around 
30kg heavier than a comparable conventronal 
50cc scooter, so it would benelit Irom better 

brakng than ItS current front and rear drums. 
B:octric scooters are generally very low 

malfllenance, with only the running gear reqUiring 
pericdic attention, Just as on any other scooter. 

Fans of Ital ian style have a green opbon in the 
ScootElectric Oxygen, 'Nhich is powered by a 
nickel zinc battery that can propel the scooter to 
28mJh (45kph) in ecOf);)my mode, or 35mph 
(56kph) in W'hat the company optimisticaJly 
descnbes as 'sprint' mode. It takes five hours 10 
recharge the battery; although 60 per cent 
cap&city can be restored with a one-hour zap. As 
witn the Peugeot, brakes are drum fore and aft. 
There's also the Lepton E from the same 
company, which can reach 28mph (45kph) and 
has a range of 20 miles (32km). 

There are a variety of offerings irom Taiwanese 
firms that bear the ScootElectnc badge. A sportier 
looking variant, the Raider 45, comes with disc 
brakes front and rear and can hit 3:1mph (55kph) 
With 3. range of 25-30 miles (40-48km), There's 
also a ScootElectnc trike that can hit 25mph 
(4Ckph) and wid buzz along lor 15-20 miles 
(24-32km). The retro-styled ScootElectric Magic 
has performance comparable with the Oxygen 
and benefits from a front disc brake, but it has 
0f1~ lall the range and weighs 18kg more . 

There are a handful of other electric scooter 
manufacturers ; check the specialist press and 
looal dealers for what else might be available. And 
relTl€mber, if you live in anything other than a 
ground floor flat, you'll have to invest in a very long 
maim electric extenSion cable. 

Peugeot's Scool'elec COUld 
be Ih future of green urban 
tl,.,,~! I once lxitlery range 
ORIs lor,get 

Will $C 33 
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Test options? 

36 

Having decided you want a 

scooter, you'll need a licence 

before you take to the road. 

Current UK legislation provides a 

tiered route to two-wheeler 

licences based on your age, and 

whether you want a licence to ride 

any machine, including big bikes 

and super scooters, a 125cc 

model for commuting or a 

moped. 

One difficulty 'Mth the CUTent range of f'€W 

scoot61'S available to UK riders ks that there arc no 
models with fulry manual transmission that are 
powerful erough to lake the Direct ard 
k:Celemted Access lest qJ\lIYIS (see bela-'ll). This 
limits yr::AX opt.ons, unless you're 16 years old or 
simply want 10 ride a moped. You can either gel an 
A 1 Ucence and stiCk With 1 25cC scoots of 
14.6tt1p or less or take a Rei;tricled LJcence on a 
machrne with maroal transmsslOll, such as 
Raggio'S Vespa PX125, the only new SC(X)ler thai 
wrently QUShfes. and then nove to somelhlrg 
larger aller \'M.} year::. . .AIlother optIOn LS to toke 3 
RestriCted Ucence on an auf:)rTlatic and rmve to a 
larger automatIC aher tw:J yf'..afS. As Vllith a car 
lICenCe. ')QJ won't qualify to operate marua 
machinery II you passed 'JOlT test on an automatiC. 

The best route for those that qualify (over 21S 
and thOse that reach thai age within two years of 
paSSing their Accelerated Access) is to do a 
Direct/Accelerated Access course on a 
conventional motorcycle . This Will give you the 
freedom to choose v"nich scooter, Of motorcycle , 
you want to ride. 
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Moped licence 
Riders aged 1 6 and over can apply for a rnoped 
lICence. A mopod is defined as a b ke or scooter 
with a maximum design speed of not lTKXe than 
3()nph thai weighs less than 250kg and has an 
(!rll)lne capacity of 50cc or less. If;\ was first used 
OOtCf9 1 September 1977 It will be capable of 
oong p-Opelled by pedals, 

Rrst apply for a prov1siorlal licence; fOl111s are 
avai!o.blo 110m the Post Office, Exceptions are 
holders of ful l car lK:et1Ces who P8ssed tncir tests 
before 1 February 2001 They can ride a moped 
without L-plates and do not have to take 
Cornpul5:lry Basic Tralni'l9 (Csn. If you passed 
your car ~est aher that date and want to nde a 
moped, you .VlII need to do a CST (see page 38) 
before you can nde on the road . AI this stage you 
must t'la-.e L-plates. Then you have to pass the 
Theory Tesl (see page 40) before taklng the 
moped 11::1::;[ Ptls::> it dl KJ you can r1p up your 
L' plates. and lake to the road, with the option of 
taking a ~1I()n along for a ode. 

Ole ~ n the rurent 1egsIa~0l is that v.h€n 
, 6 ~ c:tIs v.to have passed tiler CET tun 17, 
~ can Ide 125cc IeeTer motorcycles 00 L-plates, 
despite havi1g passed Ita" test on an artcrnaoc. 

Other licences 
WO.id-be motorcycle licerK:;e holde's over 17 ....,11 
first teqUIla a provisionalliCer1ce. Car licence 
h:)1::lcrs automshcally have IXOVISional bike 
8f1titlcment. but If you have no licence at all, you'll 
need to ~ty lor a provisional brke licence. From 
, 51 Febnnry 2OJ ' r.ew1y qual fled car drtvers 
Without ful l motorcycle licences have needed to 
pass CST 10 val idate their moped riding 
enlitlemer1t. 

A provsional motorcycle licence entitles you to 
ride machines under 126cc WIth a power output 
01 J)Q mOfe than 14,6bhp (If!Jt1ich covers most 
125cc scooters) WIth L-plates once you've 
passed your caT You 'NOI"I" be allowed to carry a 
pll on 0111i8 stage. 

Wth a CBT under your bell. fs time to take the 
Theory Test. Remember that your CST cer1lfcale 
and your Theory Test pass are only valid for two 
years and you'll have to retak9 both if you don', 
pass ~r full liCence insde that lime, 

There are tlYee types of licence: AI, Restricted 
l..icence fA l..iccrce) an::! OirecVAcceleralocl fvxess. 

If your amotion extends no further than gelling 
around on a little' 25, yeu want an A 1 licence. 
The route to thiS is the same as for a normal 
licence, bJI you take y01.;f test on a bike of 
75-' 25cc and thereatter you're restricted to bikes 
of 1Cs..c; than 125cc With a power output of no 
more than 14.6bhp, Again, that includes most 
small scooters, 

Tho 'restnCled' part of the A licence OJncerm 
the pcwcr of the machine you 'l l be a lowed to ride 

for the tM:) yealS after ~ have passed ~ lest ~ 
no rroe than 33bhp or with a paN8(-to-weighi rato 
of less than O.21bhf}'kg. TIBlIling schJoIs can 
provide a list of machinery that meets these criteria, 
or It IS possible to have a more pov...oerlul mactrine 
modiflEld to I::r1nq Its pov.-er OO'pUt in line with the 
law. In the meantime you willearn 00 a brke with an 
ergne of 120-125cc, a power output of 14 .6bhp 
and capable of at least 1 COq:)h (62mph in the od 
money) . Training lor a Restricted Licerlce obviously 
goes beyond the rudilT"€fltary skl iis IearnOO at CST 
Ridefs 01 any age >MIa want to start out ()(1 less 
fXM'8I1ul maChines can opt for a Restncted 
licEnCe, but undef-21s have no choice, 

yOunger riders v.t.o reach the age of 21 within 
the two-year rostr(:ted pericd after passrng ther test 
can opt for Acceleraled Access. Thls aJbNS !hem 10 
rTICl\.e up to SOXIlcrs ard motorcycles of unlil1llted 
p:M€f by passlf-rg a fI.xthcr lesl 00 a machine of 
-16.6bhp or more. But v.nilO klorning on the larger 
mad"lir-e it's back to l-plates accomJB1ied by an 
tlstroct()" 00 the roocf Crt's d<rry he (besll'l srt on the 
bNl wrth )QU, he rides his OIM'l), bul you're slrll free 
to rde a Sub-33b'lP rnachire ~ 

krya-e over 21 ~-oId ca1 qJllor Dreel 
Nx;ess. As ~s name ifTllbes, ths is !he quiCkes1 
rcute to a fUI ~ crd entities the t-oIder to rQe a 
scootef" or motorcycle of erry IXM'8I" You frsl take 
)-OJ CST. ether 00 a Ia<mer or Ia'ger machne. 
Qr.:::e you've passed the CST you Ga'l rde a learner 
rnatline 00 the road with l·Pstes. Bul ~ must be 
accomparied by a'1 nslrUCtor 00 a larger bike, 'Atldl 
shcxJd have a minrnun rxmer OJIPJI of 46.6/:t1p. 

Whichever training route you opt tor, you wil be 
able to hire the machine you ride from your rid ng 
schOOl; many al$O loan riding gear This meal1S 
you can save making the financral commitment to 
a scooter and kit until you've possed your test and 
you're sure scootering's for you, But if you want 10 
practice In the meantime you'll need your own kll 
and a scootar or motorcycle 

Honda SH50 IS 

rypoPI ,If 

• 'Y rider N 
chOice 01 fIls 

'" 
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Compulsory 
Basic 
Training 
It means just what it says, but what 

does the CST involve? Its main 

purpose is to provide you with the 

basic skills to ride safety as you 

embark on YOlfr riding career. The .-
CST was devised to reduce the 

accident rate mong young and 

novice riders; statistics suggest it 

has had a positive impact. 

38 T Sl.:OOt .JOk 

http://www.pdfdesk.com


I 

Front biake lOSt 01 I 
'1/ fr

,I~ fII f' 

Throt/Je hI'/;, , 10 go untwISt 

,,,' 
lJI ~ Jg ql lie 

R", ;"", ~ Will be 

IanNIiaJ 10 anyone IV10 '" 
ntkJefIli r<;fIh,ke 

You can take the CST on your 0'Ml learner bike or 
moped, or hire one from your training school (see 
YellO'N Pages for training schools in your area). If 
you don't have your 0'Ml riding kit, gloves, helmets 
and wateprools can be hired or loaned at most 
schools. Wear sturdy boots, a jacket (leather is 
best) and jeans in the absence of proper ndn"'oQ kit. 
TI lt! l!d i I I IJ~ sc! lOOI w ill ~u\lide you willi a felctl i JI~ 

dayglo bib. 
Remember 10 take your licence with you . The 

instructor Wi ll want to check it's in order before 
training commences. The next formality is the 
eye test, l'IIhere you'll be expected to read an 
ordinary car numberplate from 20.5 metres. If you 
usually wear glasses. you must wear them for thiS 
par: of your CST as well as the training and the 
eventual t3St. 

By row you'lI be Itching to get on with the 
buSiness of riding, but fllSt It'S into the classrOCJlll 
to look at what CST IIlVONeS and have a chat 
about clottllng and riding equipment 

Then its arto the training grotnd, whet"e yoill 
be talked through the basics of your madlre's 
cortrOls. VOlin also practiCe getting the bike off 
and on its main stand. 

Now it'S time to get down to the nd ng itself. 
Yoo'li master starting the bike, pulling ffflay, 
controHed braking and emergency stops, turning 
and U-turns. All this takes place in the safe 
confines of the training ground, usual~ a piece of 
hard standing a bit like a car park, marked out 
with cones and white lines. Your instructor will give 
all the turtOn you need to grasp the various 
manoeuvres. 

JJst v.t1en you're Itd'lII""1g to get out on the road 
to practise your new skills, It'S back to the 
classroom for more Instruction. This tune you'll 
leam atout riding and the law, the H~hway Code, 
ndn:] in traffic, anticipating other road users. and 
why you need to take more account of VIIOOther 
ard road CON:Mions on two wheels than you do in 
H ca. It's cil l re~vClI1t, even to le<m~ rkjels wh:J 
have been driving cars for years_ 

I\ext you'l l P'Jt all the theory raCing round in your 
head and pracHcal worK 00 the training ground into 
pracHce on an accomparlled road nele that tasts at 
least two hours. You'll be eqUipped With a rado 
through 'htJiCh yQlM' instructor Will tea you Vvhat to 
do from his brke. You wiU 'NOI'k on road speed ard 
posr.iOning as you negotiate ,unctlClllS and 
rOlTdabouts, observabons (in front ard behlrd), 
signalling. rnanoeu"vfing and there'll be more 
emagency stop practice too. The route you ride 
will be designed to tal<.e in most everyday hazards 
ard situations you'g encOI.Xlter out on the road. 

Back at the traIning centre. if the Instructor's 
satisfted, you'll be ISSued with form DL 196, your 
CST pass. Now you're free to take to the road 
unaccompanied on a machine of up to 125cc or 
a 5Ccc moped WIth l -plates depending on 'I-Alidl 
hcen:;e you're aiming lor. 

The CST takes most riders a day, but don't be 
dawlhearled If It takes you longer. Ev8!)'OOe 
learns at a different rate: r8fT)9lTlbef, your instructor 
wants to be sure that yoJre safe. A CST 
certi'icate lasts for two years . If you don'l pass 
your main test during that time, you'll have to take 
it again. 

Gottlng on tho road 39 
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The theory test 
With the CBT under your belt, the 

next thing you 'll need to pass is 

your theory test, and that includes 

holders of car licences. The only 

learners exempt from the theory 

test are moped riders who 

obtained their licences by doing a 

two-part test. 

To pass the theory lest you'll need to answer 30 
out of 35 questions correctly from a is! 01 arouno 
3CO. The qucol,ons encompass 1M !l'eanings Of 
various road stgns, techniQues ard U'lC theory 01 
road safety Vanous boOks have been publist>eO 
conta,nJOg sample questions. The [)riving 
StandardS AuthOrIty (OSA) has published an 
oUiC~1 VOlume called The OffICial Theory Tes! for 
MotOfcy'.JistS. The W'hoIe process has been 
brOUQt11 into the compLJ(er age too. wIn a CD
AOI'v1 Cl\I8iiabie to help you learn YOI sluff 

You need to pass 'yQIJr theOry test oefore 
proceeding to the rnair'l test, SO do it as soor as 
yoo car, Uke the CST. a theOry test pass expires 
alter IWO years if you haven't passed your ma'., 
test and you'll have to resit il. 

In acditre \0 the theOry t~:;t there ,5 1;IISO 8 

hazard :xl(ceptloolest. Ths Involves 14 on8-
rT'lnule "ideo ClipS that carrdida\es have to 
respond to w,tn actiOns such as change d speed 
or direction. The earlier a hazard ,s spotted, 
higher 1he score 

The lesl contains 15 S(:ori'19 ... azar(!g 8"'0 
U)ere a'e five points eva labia fo' each 1">e oass 
mar'r< IS 35 oul 01 15 IOf riders Of Iv ... 'O-whee'ers. 

40 "11 ;;)Oter 
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-The main test 
Now you 're ready for the big one. 

Time to put everything you 've 

learned in your training under the 

scrutiny of a DSA examiner in a 

test that lasts up to 40 minutes. 

tv10ped licence hooefuls .....-il. be on a SOrx": 
machine; A1 licence students on a 75-125cc 
madW19; RestnCTed Ucence candidaTes will take 
their test on a 120-125cc machine; and if you're 
going fOf a Oirect Of the second part of an 
Accelerated ucence you'll be ndlng a machine of 
over 46 .6bhp . 

Yoor instructor wil l have to accompany you to 
the test centre if you're Sit! ng the test on a large 
bike. If everythwtg goes to plan, he won't be legat~ 
reqUIred to accompany you on the way back. 

The examir19f wi ll want 10 meek your lICence 
documents and your CST and Theory Test passes 
- and you'll need some SlglEld photo to with you. 
Tho loot item i:3 requ'red to discourage candidates 
from sending someone else along to Sit the test 
for them. You'll be asked to do the same eye test 
you do .....nen you sat tre CST (reading an 
ordinary car runbel'plate fF)m 20.5 metres). 

With the formahtes out of the way. It'S time to 
take to the road. You will be kitted out with a 
two·way rado like the Dne:O used by the trainng 
chool, so that the examiner can give you 

ns:ructIOf"lS. 
The examiner will be looking for you to ride 

safely. senSlb'Y and COIlfdoot'Y, and there are 
certa n th ngs that the test must cover, regardless 
of wnether it lasts the entire 40 minutes. You will 
have praclised all of these at training level. There' ll 
be a separate hili start if the route doesn't include 
a jun::::ion or set of I ghts or a hill, in Vvtlich case 
yo.. would have to perform 3. hill start in the 
ordinary course of events. You'll also have to set 
off safe~ 81 an ang~ from tehind a parked 
vehelo. You Wlil be expecte::::lto perform an 
eme'gmcy stop, urder cor1rol and 'Mlhout 
;od<ing uo either or both wt-eels. You'll also have 

do aU· tum and a sla.v ride with the examiner 
walking alongSide. You have to match rus pace to 
snow you have good slow £peed COIltroi. 

Prov.dea you manage to do IIle set elements of 
:r.e las! competently. and don', rrmke any 
darg~o...s or potentially dangerous mistakes on 
the rest 0' t"le ride, you'H pass. Ritually rip up 
'.hose l·pa~es. Congratuat.ons. 

Ynu we not alfoo.Ned to take a passenger until 
you'vo sent off your pass certiftcate and received 
)'01...' 'wll iCerlCe. 

dnf"'" lei your ne-.-v two-~ freedom go 

i . ........... ~~:y~c~,:,r hooo If you rock up six or more penaJty 
point!:!: n your first two years of riding you'll bse 
yo..Jr licence. Yoo then have to repeat the theory 
<lId main tosts. As much as you've enjoyed 
Irnrn f'g 10 nde. you don·t reaJ'Y want to do it 
a l 1Qfln 

a 4 1 
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Helmets 
Top of the clothing shopping list 

for any aspiring scooterist is a 

decent and appropriate helmet. 

As well as being a legal 

requirement in most countries, 

they make sound safety sense. 

Even at the modest speeds 

.Bc:hi,eViable on a restricted 50cc, a 

kn''''k on the head can pack a 

considerable blow. That isn't 

scaremongering , it 's a fact. 

r "'"i,~ helmets are designed 10 rnlnllTlise damage 
" 1(> head tJy' absorbn9 as much of the impact 

. Ie. A quarry hellT.e! that fils proper\' IS a 
must - potentially it coold save yQlX life. 

t.IIany scootefists favour open-face designs, 
some {O( reasons of sty1e. others for the exceHent 
peripheral vision they afte' over some fult -face 
designs, This can be a real \:xxlf1 in the busy 
lJI'ban €f1Vlfonrnents often encountered on daily 
r.ommutes and durinq to'WTl work Some form of 
eye protection is desirable. however. Goggles , 
clear wraparound spectacles or sunglasses 
(preferably not glass) on bright days all help 
f)(otect your eyes from itsects, dust and stones 

thrown up by vehicles in fmnt of you . They also 
help to prevent eyes streaming with tears from 
Wlrdblast as you rid3 along. This can be a 

problem even 011 seeders 'Nith generous 
screens, particularty If the rider is lal\. 
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Some open-face helmets come WIth integral 
visors that extEfld to the Jaw line when the sIlield 
is Shul Others have separate visors secured WIth 
pop studs. 

Some riders pte'er the more enclosed and 
secure feel of a full-face helmet. With their visors 
am chin barS, full-face helmets offer good 
p!'Otectiorlto tre face and jaw as mil as the eyes. 

A helmet is no use unless Ws adequately 
soo.xed to yo.r head. The dlinstrap will be 
secured either by a PM of O-rings through which 
the strap passes. or a seatbelt style clasp. The 
advantage of the former IS that every lime you put 
your lid on, yO!.. can tighten the strap to a safe and 
comfortable pOnt. With the seatbelt type the strap 
will have to be adjusted initaally and then 
periodically to OUlt .. 11 U ~ I iy llt lit. 

The shell anj the inner liner are the key 
protecllve components of a helmet. The outer 
shell is there to resist abrasion and prevent 
objects from penetrating In the event of an 
accident. Shells at the lower end of the mar..;et are 
usualty Inj€ICtior-moulded potycarbonate, although 
this is sometimes found in some higher
specification helmets, More expensive helmets 
tend 10 use laminales of matenals such as 
glassfibre, carron fibre and KevIar. 

The inner is Jsually made from moulded 
polystyrene, and is Intended to absorb the force of 
a blow. It does thiS by deforming on Il'Tlpact. 
Because of thIS it IS prudent to replace a helmet 
that has been involved in an accident or dropped 
heavity. At the 'SY least have your dealer send il 
10 the manufacturer for InspectiOn if either event 
occurs. Inside t18 inner IS a foam-backed cloth, or 
sometimes leather, lining. This has no intrinsIC 
P'"otectwe value and is simply there for comfort. 

Good fit is essential. Too small and a helmet 
"Wil l become very uncomfortable, distracting your 
attention from the task in hand . Too big and it 
won't give adequate protection. The correct fit 
should exert light pressure evenly over your head 
with no excessr/e pressure at any point. If there is 

discornfcrt try another size or make of helmet, as 
liner shaJ:es differ from brand to brand. 

Some helmets, partJCUlarly full·face ones, have 
a numbef of vents to alloYl cool air in and warm air 
out, or to help reduce visor misting - dIffICUlt to 
avoid conpletety on lull-face designs, partlCUiarty 
when the......eather is COOler. Anti-mist preparatlOl1S 
and lamlf'ate irner visors go some way 10 
addressirg the problem. 

Take care of your helmet because one day it 
might ha\€ to take care of you. Never let It roll 
around tte floor on Its shell; aways rest it on its 
neck aperture. Don't be tempted to stuff gloves 
and the like into 1\ at the end of a ride, This can 
damage and deform the inner, so lesserHng its 
potential effectiveness, and Velcro tabs on gloves 
Uill 111 i:1kt:: ::;!Jurt worK of soft cloth liners, 

Only use mild detergents and polishes for 
cleaning as SONents can attack shells , Inners and 
visors. Never buy a second-hand helmet as you 
have no way of knowing Its history. And always 
wear ear~lugs - even the snuggest fitting helmet 
can't completety elminate road and wind noise, 
which could damage heanng. 

Vv'hatever style of helmet you opt for, and some 
are aimed Specifically atlha scooter rider, a 
decent helmet with a good standard 01 protectIon 
and comfort needn·1 break the bank. 

In marr{ countnes, and cert8lnty In Europe, 
cheap and expensive helmets alike have to 
comply with certain baseline standards before 
they can be legally sold for road use The current 
European standard IS the ECE22-05, whICh you 
sIlould find on a label on the chinstrap. Some 
manufacturers also flag it up on the back of 
the shell. 

Replace your helmet every four to five years, 
even if you have looked after It, as the matena1s it 
is made frJrTl degrade over time, For this reason 
it's a gooc idea to check the date of manufac ture , 
whiCh you can usually find on a stic ker attached to 
the inner under the lining . Scratched visors should 
be replaced as soon as possible . 

Scooter riders often favour 
open face lids This flip-up 
me gIVes the best 01 both 
wor{is, although safety can 
De oomprQmtsed II you ride 
with the chmpiece up 
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dackets 
and trousers 

44 

Clothing specifically aimed at the 

scooter rider is more widely 

available than it used to be and 

provides a stylish alternative to 

full-on motorcycle clothing . Many 

high-tech man-made materials 

that are extremely protective in 

terms of abrasion , impact and 

weather resistance are now w idely 

used in c lothing for riders of 

two -wheelers. 

But 'Nhen it comes to crash protec!ioo, partJCu~ 

from abrasion, there's sIll rothlng to beat good 

old fashioned leather, eSJeCiaIly leather iackots 

and Irousers W1th buill In state·of-the·art armour 

Leather might provide the ultimate in crash 

protection, but other than Wind protection, II 

SlrugYH::!~ to keep the rest of the elements out 

Here fabric jaCkets and trousers come Into their 

0\NT1, and modern matera!s <Inc! armOU'" mean they 

can run leathers a close second when things go 

pear shaped. 

Most rnocIem )acl<els and trousers have a 

waterproof membrane trdcr the outer - kx:J!<. tor 

Gore-Tax arid SyrT1palC~, laools, TI'tese fabrics 

keep rTlOIslure out whi'e allowing S'Ne81 10 escape 

- clever stuH. 
Vv"hat the clothing cools ,sn', always an 

indlCahon of how walcriwlndlcrash·proof it will be, 
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but features like armour, and thermal and 
waterproof linings made of space-age materials, 
p:x:kets and vents all tend to dnve prices up, 

Most scooter riders opt for a jacket In man
made materials , or a mixture of synthet ics and 
leather, rather than 100 per cent hide. Impact 
areas like shoulders and elbows should have 
double layers. The next step up is to go for a two
piece SUit INhere the jacket and trousers zip 
together at the waist - the lurther round your waist 
that the zip extends, the better the suit w ill hold 
together in the event of a tumble , and the more 
wind and lVater it wi ll keep out. 

Fit is al l - im~rtant. Jacket sleeves must be long 
enough sc they don't ride up when your anns are 
outstretched; likewise the back lNhen you reach 
out to the 1andlebars. The same goes for trouser 
legs, II you expect to wear your jacket over 'Ninter 
~yers it n€eds to be roomy, but not so baggy that 
it flaps arOJrtd v..hen you remove the thermal liner 
on warmer days. Adjustable straps at col lar, waist, 
wrists, eloows and ankles help ensure the best fit. 
F~ps over zips help keep w irld arld water out. 

Double stitching and extra layers are definite 
bonuses en impact ~ints like your eloows and 
posterior, Fabrics lack the durability of leather. so 
it 's pretty much a foregone that they wi ll hole even 
in low-speed spi lls . 

It pays to have decent armour at Impact ~ints 

- shoulders, elbows, and the back on jackets: 
hips and k188S on trousers. Some cheap riding 
gear (and even some more expensive stuffj 

comes with foam padding in these areas. That's 
not going to help much in a c rash. Proper armour, 
designed to absorb some of the energy of an 
impa::::t, wilt. 

Armour is usually made of two or more 
mateoals . A harder outer made 01 dense foam or 
plast c, and a softer inner. The outer layer spreads 
the load across the inner layer, which cushions the 
impa::;t. Decent armour treads the middle ground 
bel'Neen too hard, which only serves to deflect 
the shock of impact directly to your body, and too 
soft, which has the same effect. 

The importance of fit applies to annour, too. 
Make sure when you try a jacket or trousers on 
that the armour isn't free to move around and 
stays c lose to the areas it's intended to protect. If 
it doesn't, it won't be much use in a crash, 

rt your jacket and trousers get I/\I8t, let them dry 
out ruturally, otherwise the matelial and stitching 
can weaken. Should they become dirty, cfean them 
'Nith a mild detergent sdution and alicJv.J them to dry 
naturally. Some can be dry cleaned or the outers -
less annour and liner - machine washed . Check 
the lebeL If your cOOsen suit or jacket is on~ 
shcMerproof, calT)' waterp--oofs wi th you to 'N€-8.r 
over the top vkleri the heavens op€(1, Most 
scoo:ers afford rea-sonable 'N€-8.ther protectIOn to 
the k:rwer half of the txxty, but not that much, 

Vvll ile decent fabrk: clothing should keep you 
waml arid dry, it won't provide the ultimate in 
crash protection . But it's certainly better than 
simpEl nylon waterproofs. 

Fabnc suil (Ielt) IS a poPlllar 
chOice lor many riders 
Many oller a good lev~J of 
walerprooflng ld ellerll,e 
body armour 

Leath€r Iwo-pleee (rrg/)/) 
a1forrfs mOle proteelion. 
Mlny now use a variety of 
fabriCS in non-Impact areas 
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Glov 
There appear to be plenty of 

scooterists, especially in summer, 

who don't think gloves are a good 

idea at all - bad idea. 

46 Tt leD\< 
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When you fall, ~UlISiUet' wlliell part of your 
anatomy '1lts :he ground first (if you have time to 
react). That's right. your hands. The reacoon is 
instlnctiv€. 

GJoves don 't fall under the banner of protecUv8 
cJothing for nothing. Once you've equipped 
yourself with a decent helmet. proper gloves are 
your next most essential line of defence . 

So whle conceding that you might not want 
the lull-on functionality of a carbon-fibre, Kev1ar 
and kangaroo skin motorcycle race glove, you 
want to consK:ler something more than the fIeece
lined soft leather numbers your great aunt bought 
you for Chnstmas last yeaJ. 

At the "TlOSt basIC level, you must still be able 
to feel the controls through the protectwe layers of 
yeLr gloves. Leather is great for this. It breaks-in 
nicely and moulds to the shape of your hards and 
!heir movement. Double layer leather and stltched
In protecti:Jn should be included at impact p:)Ints 
- your pams and knuckles. As with most clothing 
for l'NO-wheeler riders, high-tech malerials. such 
as K9\I!ar, Cordura ard Thinsulale, Variously for 
protectiOn, weathefproofing and insulation, are 
IncreaSlngy common. The latter two are important 
because cold hands can' t woO< controls property. 
It"s all too easy to end up grabbing too much - or 
too li ttle - brakes and throttle, Many modem 
gloves combir.e leather with hrgh-tech fatxics, 
while some are made entirely from non- leather 
materials. 

Look fer Velcro wriststraps around and above 
the wrist. You should do these up light encxJgh so 
that the gkNes wrll stay on your hands in the event 
of a tumble. 

As the seasons change, so wrll your glove 
requirements. Summer gloves offer optlffial feel, in 
their better made (and usually more expensive 
forms), great crash protection but poor r8lf1 and 
colo weather protection. 

Water end windproof but breathable gbves are 
now availalJfe fur CIlI-weather riding. and Insulated 
gloves ke€p out the chili on the coldest days. 

If your leather gloves do get wet, tel them 
dry naturaly, not on top of a radiator or in the 
airing cupbOard. 

Itklen t uying gloves It'S a good idea to take 
along your jacket to check for frI over or under 
the cuffs . 

Remerrber. nev9f ride wi thout gloves, even on 
the hOttest summer's day. The gravel rash that can 
be Infl icted by an otherwise innocuous fall, even 
trom a 30mph ~48kph) restricted moped, wi ll take 
an age to heal. Smarts a bit. too_ 

falJnc gloves have leather 
rns. This IS usually (he 

first par( of your bOOr /0 hit 
tire dea lfI a fall 
/Images courtesy of friJlllr 
_J 

Motorcycle leather gloves 
offer good all f(JjJlid 
protection but lew are 
waterproof 

All weather gloves are a 
useful compromise for the 
year-round commut ~nd 

many have themwlll IIg5 
and are terproof 
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FootlNear 
With scooters being popular 

among commuters, many people 

ride in their work clothes, which 

CQuid mean anything from 

nawies' boots, through 

handmade brogues to elegant 

court shoes for the ladies. 

Obviously the boots offer the most 

protection while the shoes offer 

very little at all . But neither protect 

your vulnerable ankles. Wear 

proper boots. 
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Given that most scooters offer plenty of storage 
and luggage space, there's no reason for not 
Investing n more substantial foot'vVear for rding 
and stasting ~r work shoes beneath the seat. 
You can then eave your riding boots in the space 
vacated OJ your 'v\IO!1Qng foow.ear (and the lock 
and chain you've just used 10 secure your 
scooter). 

Boots are an important part of your protective 
Clothing, They shOuld protect your foot. ankle and, 
if possible, lower leg, wtliCh are particularly 
vulnerable in the event of an accident. 

Leather is st ill the most common material used 
In ooats sJitabJe for scooter riding, but as w ith 
jackets, trousers and gloves , many modem high
tech fabriCs are being used. 

~torC'ICIe-styie ooats usualty have impact 
protectioo in the shin, ankle, ca~ and heel areas. 
Foam pro\'lCfes the bare minimum of proteclion; 
look for boots WIth additional armour, such as that 
made trom high-impact plastic. To prevent flexing 
In the event of a tumble, soles should be 
reinforced with metal or plastic inserts that still 
alow the sole to give 'A'hen the wearer IS walking. 
Zip closures are normalty enclosed by a Velcro 
flap to reduce the chance of the lip Operlll"lQ in an 
impact arxf the boot ftying off. 

As a gEneral rule, the more protective a boot is, 
the Jess comfortable it is to walk around in. That's 

not always the case, but you certainty wouldn't 
want to go rambling in a pair of motocross boots. 
Besdes, these may lOOk a tittle out of place on 
your typical scooter. 

Motorcycle tounng·s!yle boots offer more of a 
con-promise. They're usuafty a httJe more 
understated man gar1Sh motorcycle race boots 
and will tend to appeal more to the 8ve(age 
scooter rider. Many offer good levels of protection 
with the bonus of some degree of waterproofing . 
Tourng boots are usua1ty pretty comfortable off the 
scooter, too. 

Winter boots go even further by offering 
insul3tion. As with gloves, this is important for 
winter riding. ~st of your body's heat is lost 
through the extremties. Apart from being 
unccmfortable it can result in reduced 
cCfiCenlraliOn or worse. 

tvtlst riders buy a couple of pairs of boots to 
SUit tne seasons. 

Vvhen choosing boots take along the trousers 
you usually wear for riding to ensure they fit CNef 

or IJ"der the ankles according to your preference. 
It's also worth checking that your waterproofs slip 
over the boots reasonabfy easily, and that your 
oversUlt's cuffs won't ride up as you're going 
arng 

As WIth gloves, leather boots should atways be 
alk.J..v:Kj to dry naturalty. 

Motorcyr;le boo er 
good lower leg prottr on 
Buy a bgfl ...... 6ight 
summer and a thef! lined 
pail lor wml8r I.4ches IJOOts 
'below ng/ltJ ShOW thaI 

r.Io/flmg maJwf~lUlf'rs are 
gettmg more SWitched 01/ to 
the 'leeds of female 
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Waterproofs 

50 Ih b 

While a scooter affords its rider a 

reasonable level of protection 

from the weather with leg-shields, 

screens and the like (and in the 

cases of the BMW C1 and SeneUi 

Adiva an up-and-over roof), 

there 's no getting away from the 

sideways or above-the-screen 

inclement weather. 
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Back in the bad old days, the dryness or not of 
scootorists deperded on American army parkas 
(the iconic style of the ' ~' scooter movement of 
the 1960s;· or the waxed cotton jackets and 
trousers that were preferred by motorcyclists. 

Both did a reasonable enough job. but required 
coniinual reproofing WIth waterproof potions or 
sprays, 'Ntich made the garments penTlanentty 
sticky and, as such, dlrl magnets. Both are st~l 
available, but l.I1iess you're on some kirxl of relro 
trip, you m3y wish to conSider somethlOg a bil 
moro up to dato. 

PVC oversu,IS were the weather-beating 
revolullon that follo.ved waxed cotton and proofed 
nylon. They were certainty waterproof - until they 
ripped alOrg their welded seams - I:x.rt the build 
up of sweat on the inside, ev€fl on mild days. 
could make you as sodd9f1 as the rain you were 
trying 10 keep out. 

Nylon is a DOpJlar malenal for waterproofs , and 
has the advantage of folding down small so that 
your over-garmer"1t can be carried easity, often in 
an integral ::>um bag . 

Nowadays modern synthetics mean 

manufacturers can make overSUlts that are both 
wate"j)roof and breathable - a real bonus on 
warm days or when riding for any distance. IlAany 
SUits are lined for addiHonal protectiOn from the 
cold. Some feature reflective materia) to boost 
your viSibility at night. 

Check that seams are taped on the inside to 
stop water seepng through. Zips should have 
Velcro flaps to prevent water gettJng In through 
the closures. These closures should also open 
wide enough for you to get into the SUIt quickly at 
ttJl:l ~de of me road. CIloose a SUIt large enough 
to go over your usual ridlllQ gear; make sure it 
doesn't restrict your movement once on, but that 
it's not so bg that it flaps around on the move like 
a gigantic sail. VelCro ankle, wrist and neck 
closures help :0 fit the SUit to your body and 
prevmt water entenng in these key areas. 

Waterproof overboots and gloves are also 
available and are worth carT)llng if you're likely to 
get caught out by the weather wtI ile weanng your 
summer gear. They fold down small enough to 
take up next to no room In your scooter's 
generous storage space. 

Handy "tion ~ 
waterproof (far Ie comes 
WIth an mlegral b;,''1I-Ng 10 
c.my it" /HI/if needed M.l/!P 
sure you buy big MOOQ 
'!tJS1Jfe freecJom of 
'nOvemenl. but not so big 
'halthey'R flap in fh~ 'pele 

Two-prece S(II/S can be 
bought big enough to yo 
(}tie! yOUf work clothe. 
thaI you dITM1 C 

""'" 
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Them!iJ/ olle-pler keeps you 
warm bur Cdfl do M'e fa 
conlam the aul/lO('s pol belly 

Hardly the most glamorous of 

topics , but don't turn the page too 

quickly. You may have escaped 

the sweaty hell of overcrowded 

public transport for the freedom of 

your scooter, but be assured that 

cold can be a major problem. 

Thermals 
Cold 'M:ItJU It:n I:; or Ie o f U-e SGOOler rider's biggest 
enem.es. Your concentrallon can wander; your 
commard over your brale and tIYott1e controls is 
less accurate, 'NhlCh means accidents can 
happen easier 1han they might otherwrse. Even 
when the vveather's a few degrees above zero, the 
wind chili factor can take the temperature well 
down below zero once 00 the move, 

RId'ng in the cod can be dlJ\.llflright miserable, 
and nding a scooter is rrnant to be fun as well as 
practical, But with the right gear, year-round riding 
needn't become a feat of endurance. 
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JIISt n,ake 1! you I IhiS 
be ty off before /lItO 
.W 

rtlermal(rOUSI!I$ 
forgel style. I[S keepmg 
wam) !M! counts 
Thermals m he a hu~ 
difference m cold 
WeiJ!her 

Face and /leek proleclol Tabard to cover nec~ lind dies/ 

flfllJerS gel COld , '5t WIIIlO/JI Don I Irxyel some decem 
thtrm. I glfJves IfIermaJ sOCks 

Good quality thermal urderwear is available In 
most clothing chain stores at reasonable prices . 
tv10re specialised thermals :an be had from bike, 
skiing and ootcloo( shops. 

Natural materials wor!<: well until they get wet, 
e lthet hOl 11 ::;Wt:!C::\( or ra in, v.hen they tend to hold 
on to the moisture. That's when the cold can set 
in again. Silk is light and thh , and tends 10 wor!<: 
better than WC>OI or cotton. Synthetic cblhing, on 
the other hand, tends to let bcx:ty heal build up 
and up, wtliCh can become uncomfortable. One 
other problem is that synthetics tend to cause 
worse abrasiOns than natural fabrics in the event 
of a tumble. 

Manufacturers of specla~t clothing know the 
problems faced by two-wheel riders and offer a 
vanety of products to solve the peremial problem 
of maintaining the right t::oct, temperature. Some 
garments comblfle natural end synthetic materialS. 
These allow you to keep warm or cool as 
reqUired , widong sweat ~ from the body in the 
process. 

A thermal neck warmer is also useful on colder 
days, filltng the gap between jacket collar and 
helmet. A thin thermat baladava worn under your 
helmet is also beneficial. Thermal socks and inner 
gloves are indispensable for keeping your 
extremities warm. 

Thermal clothing might just seem like another 
laboriOus layer of protection to struggle in and oot 
of, but on cold rides, which afways seem to take 
longer, you'l l be glad you made the effort. 
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Insurance 

54 Tre :<x,tor 

Any scooter used or kept on 

public roads has to be insured . 

Without a current, valid certificate 

of insurance you won't be able to 

buy a tax d isc . Even if you keep 

your scooter off the road , perhaps 

in winter, it m akes good sense to 

cover your machine for theft -

unless it's worth less than the cost 

of insuring it. 

There are three mrun types of insurance cover: 
third party only; third part'!. fire and theft; and 
comprehenSIVEl. Prernlurr costs rise In line W1th 
the level of cover you choose. 

Third-party only IS the basic legal minimum 
required to get you on the road. In the event of an 
accident that's your fault it covers Injury to the 
other partylies and da~ to thelf vehicles ex 
property II does not cover injury or damage to 
yoor "'Nn person or your scooter. Fire and thell 
are not covered under a third -party on~ policy. 

Third party, fi re and th3ft offers broader cover. 
Ns well as covering third-party liabilities , if your 
scooter is destroyed by fi re (not that they often 
combust, spontaneously or otherwise) then your 
insurefs will payout. More importantly you're 
covered against the then of your scooter provided 
you meet the security ccnditions set oul in your 
policy. These cover where the htkp, i!'l kept. ard 
wnallevel of secunty must be used. for example, 
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alarms, lOcks ard immobiiisers, You are no! 
covered for any damage to your scooter, helmet 
or other riding eqUipment If you are deemed to be 
at lault in an accident. To cover loose 
contingencIeS you'll need comprehensrve 
insurance, but even this level of cover doesn't go 
so far as to cover personal tnjury claims or bss of 
eamings where the accdent is down to you, 

Insurarce companies consider a variety of 
factors in calculating your premium, or even to 
decide if they want to cover you at aH, Your age, 
riding expenence (how long you've held a licence 
of wtiatevor type), occupation, address, some 
motoring convictions, previous claims, where the 
scooter wi ll be kept, and of course the type of 
scooter, all have a bearing on how much you will 
be chargej for cover, 

The cost of insurance premiums tends to fall al 
the ages of 21, 25 ard 35. A 16-year-OId stunt 
double wto has the latest sports scooter, no 
QOrogo, a do.ngcrou3 dr'Mng conviction, a 
prOVisiOnal licence and who lives in an inner City is 
the least appealing to Insurers. You'd fird a 55-
year-old pariSh pOest, on the other hand, who lives 
out in the stICks, rides a 50cc bottom-of-the-range 
scooter, has a garage, arv:l has held a clean 
licence for 35 years at the other end of the scale. 

Of course mosl nders fall somev.tlere between 
these two extremes and there is plenty you can 
do 10 keep your prermum to a minimum, It also 
pays 10 ShJp around, Insurance pohcl9s, apart 
from Ihird-party only, have an 'excess', an initial 
amount of any claim that you agree to pay 
yourself. II you agree to pay a higher excess, yoor 
Insurer Wi ll reduce the premium. Similarty you can 
reduce your premium by garaging your scooter, 

Bad: young. lief Cll)'. mexpeflf!(tJ";e(}, more expensive /0 insure 

flttlll9 an approved alarm or immobiliS8l", and USIf"lQ 
add~ional locks and secunty marklng, such as 
Datatag or Alphadot. It's IM)rth taking all the anti
theft precautoos you can, Insurers often refuse 
theft cover to people who have had machines 
stol€n. 

f\h r:i;l,mc: discount can make a huge 
drfference to your premium - up to 50 per cent 
II you maintain a clean insurance record for 
five years 

Above all remember to pfay it straight With your 
insurer. If you make any major modificatlOllS to 
your scooter, such as derestricting it or fitting 
performance parts like big-bore kits , you must tell 
therr . ff you don't they could refuse to payout on 
a claim - they keep a register 01 claims and 
investigate dubious c~ ims, 

Ivbst importanl, make sure you can get 
insUBf"lCe cover for the scooter you want before 
committing to buying it. If you can't, alt is not bsl. 
Go lor a scootel in a II:1M:H illst.r<:ill(;t:! yruup tllal 
you can get CCN9f for. Scooters are graded 
accadrng to type, performance, and how 
attractwe 10 thieves they are. One inslXance 
company may list a scooter in a different group 
from another il it has had a particularly high or IQIN 
number of c~ims on that partICular model. 

Some manufacturers offer discounted or even 
free i1Surance I()( a penocl as an incentive to buy 
!herr ~ooters. ThiS can offer substantial S8VlngS. 
But be aware that your insurance costs might rise 
sharply vvhen cover urv:ler a deal expres . In some 
cases, depending 00 your risk factors and wflefe 
you live, it can be cheaper to make your own 
arrangements. 

Good: old. rural, expllrlence(}. more no-claims than nostnl half 
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Security 

!S6 The scooter be 

Statistics on the theft of bikes, 

scooters and motorcycles make 

pretty scary reading in most 

countries. Few stolen scooters are 

ever recovered, and victims of 

theft invariably find that their 

insurance premiums go up. 
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oJlen be stored Idi!f 1M seat 

The physical secunty of machines is not a high 
priority for most scooter manufacturers . Most 
scooters have a stOOling lock on the igniborl 
barrel, but that's pretty much it. Steering locks wil l 
only deter -he most casual of thieves . 

Some l'l1anufacturers are waking up to the 
problem of theft, though. Peugeot offers a flexible 
lock and an engine immobiliser as standard 
eqUipment on many of Its scooters, and at extra 
cost on others. Piaggio's four-stroke range 
features ergine immobllisers vkIile Horda and 
Suzuki both provde ignitlOl"\ key security systems. 

For the most part, though, it's dOV'lllto the rider 
to avoid becoming a statistIC. If you're able to park 
your scooter INhere you can see it while you go 
about your bus ness, all well and good, but this is 
rarely practical, so you'H need addit~1 
f)r"OIA(:liQn 

NwCfo/S use a lock, no maner how short a lime 
you're IeaVJ"19 'fOU' scooter for. If your scooter has 
a frO'lt disc brake, a diSC lock is easy to carry and 
acts as a '.1sible deterrent. 

A U-Iock IS bulkier but will usually fit in a 
scooter's storage space. It prOVides a similar level 
of security, and passes 8foond the scooter's fOf1< 
leg and spokes to prevoot It being wheeled ~o:t. 
Some are large enough, Of come WIth a cable, to 
secure the scooter to anolher machine or an 
immovable Object such as a lamppost. 

The ne:< step up the security ladder is a high
Quali ty lock ar.d chain that allows you to secure 

Getting tJea\iy duty With big gauge cham and lock 

the scooter to an immovable obJect - disc locks 
and immobillsers can't stop a scooter being lifted 
into c van. Again these can be stashed in the 
undersea! luggage space, but don't let them rattle 
around against a spare helmet if you 're carrying 
one, n the interests of safety don't be tempted to 
carry a lock and chain around your waist or over 
your shoulder, 

VVhen locking up, take care not to thread the 
chain through a part of the scooter that can be 
easil'y removed allowing the rest of ~ to be stoloo. 
Don't leave SO much slack in the chain that its 
links or the lock itself can reach the ground. where 
a thid could attack them with a hammer 

lMlile an alarm should be enough to put off a 
casual thE!, aQ31n It can't stop your scooter being 
lifted into a van. Neither can an Immobillser, but at 
least it stops it betng ridden <NIay. Many insurance 
companies insist ~ fit one of these electronic 
security devices as a conditIOn of 'y'OllI'" 000Je(. 

Even where their !itmen! is not a pre-ccx1d!tion, 
insurers usually offer a discount if you fit one that's 
on their approved list of alarms and immobilisers. 
And as they usua1ty self-arm 'Nhen you park your 
scooter up, you won't forget to do it. Sadly, 
thol..Jgl, most people ignore the screeches and 
bleeJ,":6 of vehicle alarms these days unless they 
happen to be their own, so you should use some 
form of physical security too, 

VVhere you park is as important as what you do 
once you've parked. Busy, well- lit areas are best-
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Same scwt~r same lack. 
same lOCatIOn. but the 
scooter (I{) NIe IelllS lar 
more allracl1Ve la a l/Jtel 
The lOck IS on (he C()fI(;rete 
whicn CQuid easily be i/sed 
as an 'anvil (() smash the 
lOck Wllh a rum /fIfOu{Jh 
one 01 the /irlks V. th lhe 
lock through the whffl afld 
rOllnd the !('Jnt suspension. 
II is mUCh hauler to allack 
the lock. fj(I.j mote dill evil 
to remove LUI wnnl as rhe 
front brake cabper would 
have to be unbolted too. 
Even bel/erwould bi' to 
wrap the c/!am around an 
mmovable OO/ficJ as weN 

even the most brazen thieves prefer a little privacy. 
Be aware that thieves often follovv their targets 

to see where they're going to park cr wilere they 
live. Don't get paranoid, but if you suspect you're 
being tailed, there's no harm in going round the 
block one more time Just to be sure. 

If you're parking at work., arrcnge for you and a 
colleague to lock your machines together II 
POSSible If enough of yc"M J ririe In work your 
employers might agree to let yoJ use part of a 
warehouse to park in, or fit ground anchors in the 
car park. tvIake the security guys aware 01 your 
scooter then at least they'll kncr.v if the person 
taking an inlerestln the machine isn't you. 

Some local autl""Klr1ties have fitte(i anchors in 
bike bays. Use them whenever possible, 

If your only optoo is to park outSide, you might 
want to conSlder USIf""IQ a COV€f so your rnad1lne 
isn't on permanent display. The more weathered 
and wom-looking the cover is , the better. There 
could be any old junk under there. 

All the advice on par1<Jng v.ilen you're out and 
about al::;u awies at hOme if you dOn't have the 
luxury of a shed or garage . If you have a back 
garden, park your scooter there in preference to 
QUI front 

Obviously the sa'esl place to keep your 

scoo:er is In a secure shed or garage, and it may 
be a conditiOn of your insurance that It's lOCked up 
at night. It"s best to put yoor scooter away as 
soon as you get home, ard d:)n'l spend ages 
warrrung 1\ up outs,de youf house before you go 
out. Maintenance and cleaning are best done oot 
of view too , 

RI a ground ancilcr in your shed or garage. 
PosIlion it so irs d;fflcult fc( a thief to access when 
the scooter's parkecl up and t'lJ"ead the chall1 
through the swingarm and back wheel rather than 
through the front. Again, ensure the chain is taut 
enough to be clear of the fro- and the lock is 
posl1iOr\ed so that II can't be pulled to the ground 
and smacked With a hammer. 

/lMke your garage or shed doors secure. The 
popular up-and-over metal garage doors are easy 
to pop open. Rt eXIra deadlocks, but net to the 
extent of advertising the fact that there's 
something worth stealing n there . Additiooal locks 
are best fitted on the inside of the door oM,ere 
possible. 

If your gor.lgC i& adjacent to the hOuse, and 
you have a domestic alarm system, consider 
ext8flding it to the garage if it isn 't covered 
already. II your garage or shed has electncity on 
the same nng as the hoose, you could use a 
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cheap bi:tlJy flUllitOI lor extra peace 01 mind, 
No one likes talking about scooter theft, but 

money spent on secunty is every bit as important 
as that spent on decent riding kit. Just ask 
arTyQ"'Ie who's been unfortunate enough to lose a 
scooter to tl'aft, 

Remember the biggest threat of theft comes 
not from the ::;;asual thief or ,iOyrider, but the 
professional thief, many of v.hom steal to order. 
Do what you can to PJt both out of business. 

As many stolen scooters are broken up to be 
sold on as spares, there's one more security 
precaution trat m.ghl .out potential thieves off -
marking systems such as Datatag and Alphadot. 
Tagging makes the rightful o;vner of stolen parts 
easier to trace. Unique marking numbers , Secunty IS getting smarte~ 1M so ale thieves 
microdots or microchip tags stamped on or fitted 
to various scooter compJn9nts are recorded in a 
database tha~ shows the name and address of 
the rightful OVIfler. Police forces are equpped with 
scanners to read micrOChip tags, and tagging can 
provide the la.v with the evtdence to corwict 
thieves >M"len stolen machines or parts are 
discovered. 

'your scooter ,,"'I lagged, you can buy a "" DATATOOL 
from your dealer and mark key components 
yourself, and place the stiCker advertising you've 
done it prominently on the scooter. 

If you buy a second·hand security rTlarKed 
scooter, the I=reviOus owner stnJld be able to 
pravde you With the documenlatron to register 
~rself with the company as the new Cl'M1er. 

Don'! beccme a paranoid obsessive about 
secunty, but be aware. Do as much as you 
reasonably Gal to protect your machine. AOOve 
all use the best quality gear or ask the advice of 
your kx:al poli::;e vehICle security unit and/or 
insurance company, With a li ttle care and 
common sense, you can put scooter theft lower 

on your list of concerns, Fit an alarm/mlOt;lllser as a first-line deterrent 

Keep your garage 5eCUI8, 
bur do It w,th discreet. 
in'emaJ Jocks like these 
(.iKwe1 so as not to 
MiverfJse what you've got 

Gell,ng on the road 59 
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Most scooters have pretty generous 

luggage space. Underseat storage 

space and leg-shield k::>ckers give 

you a place to store your helmet 

and gloves rather than carry them 

around with you. 

Luggage 
and storage 

60 )1, t 

But there will always be loose who need to carry 
more than the standard ILggaQe space alk1NS for. 
ane opbon is to carry a large rucKsack on your 
back. Bul in the 9\'9Ilt of :1 \UTlb!e these can 
cause InjUry Of ma.<e inJunes 1rVOI'Se. 

l/IIt'Iafe available, optiOnal factory hard luggage 
is often the best choice. You can be confident 
that the racks that It mounts to will fit YOJf 
machine e8sily and safely, and tnat the !>'lnnim:; 
and boxes can be supplied colour-matched to go 
With the rest of your scocter's finish. On the 
downside these can be Expensive. Unless you 
can cut factory luggage in as pan of the deal 
v.t1en you buy your scooter new, aftermar1<et kit is 
of len cheaper and just as go:xJ. 

Soft luggage is anothEr option, Panniers are 
Ideal for mounting over Ire rear of the seat. Many 
are expandable , waterproof to some ex1enl , and 

~ -
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they may e'.en corne with additlOf\al covers to 
keep even the severest downpour out As far as fit 
goes, try before you buy to ensure that the 
luggage doosn't foul any mOVing parts or corne 
into conlac: WIth hOt exhaust pipes. Also make 
sure that !hay aren't going to compromise the 
comfort of you or your passenger. 

There are also tailpacks available thaI mount 
Convenien!~~ to the rear part Of the seat or on to 
the luggage racks fitted as standard on many 
scooters. These packs afe ag.grn oflP.fl 
expandable, waterproof. and many double as a 
rucksack: off of the scooter. If your scooter lacks a 
luggage rack there are plenty of companies 
making them. Usually these fit to the rear of the 
seat, but \he(e are some available that mount to 
the front of :he scooter, 

There are two golden rules regarding luggage, 
ooth equally' impoflant. First, never overload 
luggage. Too much weight and wef9ht poorty 
distributed Might upset the handling of your 
scooter. The second rule is to ensure that luggage 
is correctly and safely secured , Follow the 
manufacturer's instructions and don't be afraid to 

take tl)e addltiOr.a1 precaullon of lashing things on 
WIth" lev. extra Quality bungee cords or straps. 
They ()Illy take a few secords to take off and on . 
Talklng of bungee cords, make sure that the 
hooks filled to the luggage's 0Nn straps are 
sufhci8rJtly strong that they 'NOn't bend straight 
under pressure. and that the hooks on any 
addibooal bungees you use are equa'ly SlrClrlg 

If your luggage carrying requirements are 
lTICX:lest, a good Quality cargo net or bungee 
straps is suffiCIent to hOld omall packages and 
objects on luggage racks. 

A lnal IhlOQ to remember .....nen it comes to 
luggage is 10 take care not to obscure lights or 
indicalors. 

One luggage manufacturer that has recognised 
the urique needs of the scooter rider is UK 
company Oxiom Products, It produces a scooter 
bag tmt fits in the footwell, Apart from prOviding a 
useful 15 litres of luggage space over and above 
\Ntiat jOJr scooter has as standard , it features 
some landy external pockets and a transparent 
map ~h on top of the pack. Get it right and 
neither you nor your luggage need get lost again. 

Yo aha MilJeSfy S 
generous . S/OI 

c.ap.1!i. 01 s-ilaliOl a 
coupie of IIBImets .)r 

pertl<Jps alaild of shO 19 

GlOve lio~ wl/n gloves m 
rhfIffJ <;,'J no~eIIy y 
cutby to the rigl KJeai 

l'lCking iit 

, '" 

RIltT 01.1 "COOle 
stooge? Gel a rocksact Iwt 

safety's kedoo'/ 
()ve Jdd il With hard, /leavy 
()b/eets O~ford k (fJ elr 
10ubfe .. s a lail p. ~, 

rucksack. or can b~ se rely 
ngled in' foo/Vlell 

t 

, J A 
' \ 

-I CO , 
• .. 

" 
J;'" 
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As with all gadgets and 

accessories. some are more 

useful than others. One low-cost 

~~~::::~ essential is a decent tyre gauge. 
- Correct tyre pressures are 

essential for safe and proper 

handling . The gauges on garage 

forecourt air lines are notoriously 

unrel iable. 

Accessories 
You may occasionally \.\'ish to converse WIth a 
pdllOll passenger. 8ellow'Ing at each other above 
the wind rose is the time-honoured method, 001 
this can distract a rider's attentIOn from the road. 
The solution IS an Intercom, available as an option 
or as standard OIl some of the super/maxi scoots 
(je::;Cll~ u<.u lltJf. TIlt;Jltj is also a va.i ety of 

standakxte systems on th€ market. 
There al'e even some lrel wil l a low you to 

communicate with your ridng !nends on other 

:-:~",,~SC:OO~l.~ers, alkJwing the lradng of insults and ItQhl
r banter to conllnue long beyond fuel and 

food stops. 
A h'9hly practICal additIOn to whatever else yOu 

keep slashed in your scooter's storage 
compartments is a torch. Some scooters come 
WIth Integrallf\SP€!Ctoo lamps. rut these wi I be of 
little assistance if the cause of any night time 
mechanical woes is a flat battery. 

Inter hello. are voo II e w ahead Lor Did 

Hardier types wro like t::> extend their 
SGOOtenng into the colder winter roonths might hke 
10 consider healed grips. Once again some 
scooter manufacturers oHer these as standard 
equipment or as an option. Otherwise there are 
aftermarket systems that ether replace your 
scooter's gnps or fit over the existing ones. The 
better ones are designed to draw very small 
amounts of current, but ct"eck with your dealer or 
a competent mechanic thaI your scooter's 
charging system can coPE with them, particularly if 

yoo 5ee Ilial gllY' Are we tlJt:re yeP .+' down s,tJeed 
1m If you war,/ 10 [10 lasler' Yes, llllerCOITIS e end/s 

fUll drl(j ma~e IIdlllg mOil' SOCIable And wilen t/lf> v ty 
pales y c, n hv.3ys unplug til 
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your machJne is older or!T\Ofe basIC. If there's any 
doubt as Ie wt1ether heated grips will Vo.IClrl< on your 
scooter without overloading the electrical system, 
invest in a set of handleba' muffs of the type 
beloved of despatch nders. They knO'N \Mia! 
wCX1<:s and whot doesn't. 

If your scooter is likely to spend long periOOs 
unused, invest in a trk:kle charger for the battery 
to keep it in tip-top condition during extended lay 
ups. For the pnce of a couple of batteries you can 
buy a device that will ef"\$ure you get more than 
one season out of a battery. You don't even have 
to remove the battery from the scooter prOVIded 
the triCkle dlarger's crocodile c:ips can get to its 
terminals. Thefe are various makes of tnckle 
charger on the market, but OptiMate was one of 
the first and has become SOmething of an industry 
st:=tna<url Be aware that many tncklo chargers are 
designed for 12 volt batteries, SO If your scooter 
has a six va« system, ensure you buy either a dual 
VOltage or Sl;( Vl)t specific one. 

Invest in a (XN€( if your scooter has to be kept 
outdoors in all weathers. Not only will it protect 
your machine from the elements. It will also hide It 
from Pl)'lng ayes 

Smaller SCOOters are often slower than other 
traffic on fast, busy roads , SO it makes sense to 
be seen. Dayglo vests , Jackets and belts all help 
to raise visibi ity, as do reflective stders and strips 
attached to your scooter or S8v.n onto your 
clothing. 

0xf0trJ II~ !JI1 Ol'/ll" flJe 
hanJJlebars to protect YOU'" 
hands from cold afKi ram 
Greatlavourites of desp lCh 
nders and delivery boys 

lyre fNessure gauge IS 

ess!ntlal to etISl¥e CQiTeo 
inltal!O.~ Vital IOf safely Jd 
fuel economy 

'leafed gflps are a luxury 
.'TIuc.h beloved of the wmter 
rider 

"your scoorer·s gotf/g 10 tJe 
I<rid up for any /eng!/} '7Je 

jll{{ thfre s (JOwer //I yo 
sned. 001 a /Tlck/e 'large! 10 
keep your battery up 

weT. Otherwise it'll be 
dead and useless come 
Sprmglime 

Ge 011 63 
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Anatomy 
Brake ievt( 

Front indicator 

Front mudguard 

Folk stanchion 

Reflector 

Speedometer drive 

66 The scooter book 
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Dualseal grab handle 

RearNghi 

___ _ ~Rear indica/or 

Shock absorber 

Silencer 

R"" b"k, actuating arm 

Cooling fan I 
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Engine types 

69 Tr> ~ 

When we looked at the different 

scooters currently available, it 

quickly became apparent that the 

two types of internal combustion 

engine used - two-stroke and 

four-stroke - found favour 

depending on the capacity of the 

scooter. 

-
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Smaller machines are predominantly two-stroke: 
the eogin3 is comparalrve/y cheap 10 produce, 
has fewer moving pans, and gNeS good power for 
;ts weight. Apart from the ob\Iious benefits to 
scooter b.Jyers of reasonable performance in an 
affordable package, manufacturers are keen on 
the two-stroka as wt::llt, lJt:K;ause they are easier 
and cheaJef" to produce 

The tV;()-stroke's problem is that it produces 
rather ant -social k3vels of emisSions and is thirsty 
Ie;( fu~ , especialry in larger incarnations_ In the 
section on fuel systems oveneaf, you'll see an 
example at hOw one manufacturer is attempting to 
clean up the two-stroke's act for use in larger 
capacity scooters . 

&It for rY:M' it's easier to make four-stroke 
engines run cleaner for ~rger capacity 
appHcations, vlhich is why they're fourd in Virtually 
all new soooters of over 125cc. 

So hOvl do the \'NO engine types work? 
The strokes refer to the number of times the 

piston fl')()o.IeS up ard dov..n the barr~ for each 
combuStIOn cycle. 

For both two-stroke and four-stroke engines the 
basic corrbustron cycle Is essenllally the same. 
First comes inductlOl'"l (81rlfuel in), followed by 
compressbn (air/fuel mixtUfe SQueezed), ignition 
(setting the mIXture alight) ard exhaust (getting the 
spent mixture out) . Suck, SQueeze, bang, blow IS 
the easy, I' sli~ t ly unSCI€fltlfic way of 
rememberng it Thera is a litt le more to it than that 
as we'll see in this, the ignition and the exhaust 
sections d thiS book. 

Al it that, in a nutshell, is the process an engine 
has to go :hrough in order to convert petrol's 
chemical energy into fOf1Nard motion for our 
scooters . 

There a'e a number of kay differences between 
two- and lour-stroke engines, but the most 
obvious is ho-w they gel the gases In ard out of 
the combLstlQl1 Chamber, 

Induction: as ihe piston 
icends tile Inlet valve 

opens diiowirl} Ihe fuel/ai! 
mlY 're 10 be 'lrawn direct 
mlO the comb~sllon flamber 

Compression: the piston 
Sl 'IS to ascend and the 
inlet valve closes The 
miX/lire IS compressed as 
Ihe piston rises 

Four-strokes 
The four-stroke gets its name from the fact that it 
must complete one combus\JQn cycle. At the start 
of the cycle the ptStQ(1 is at TOC (top dead C€fltre 
- as far up the bofe as it can go), and the inlet 
arx:l exhaust valves are shut. k. the crank.<:;hRfi 
tums, the piston drops dcrM1 the bofe and the 
inlet valve opens allowing the fuel and air mixture 
into the cylinder. 

When the piston reaches BOG (bottom dead 
centre - as far dO\Nf1 the bofe as possible) , the 
inlet valve closes to prevent any more mixture 
enlffing the Cylinder. That IS the end of the 
indLCtion stroke . 

As the crankShaft continues to ro tate it pushes 
the piston back up the bore towards TOG. Inlet 
and exhaust valves are Shut to seal the cylinder: 
the airlfuet mixture has f"lClWtlere to go and 
becomes increasingly compressed as the piston 
hcoos towards TOG again . This is the end of the 
piston's second stroke - one dOINI1 the bore and 
one back up - and the crankshaft has completed 
one revolutiOn. 

With the mixtUfe squashed Into the small space 
above the Piston (the combustiQ(1 Chamber), it's 
react{ to ignite. The spark plug is tuned to spark at 
that point, finng the mixture, wtliCh causes It to 
expa-ld rapidly and push forcibly on all surfaces. 
As the piston is the only thing that can move, the 
high pressure in the cylinder p.;shes the piston 
back dovvn lhe oo-e until il reaches BOG and 
can'l be puShed any lulih8f. This is the end of the 
ignition/power stroke, 

Now the bumt gas from the cyl irder has to be 
expe'led . The exhaust valve opens and the high
pressure gas starts to make its way out of the 
exhaust valve and into the exhaust pipe . This is 
helped by the PIston, W'hich is again rising up the 
bore tCMIards TDC, and dlMng the gas out of the 
cylinder, 

Once it reaches TDC the exhauSI valve closes 

/gnilior:: the spark plug 
i(}niles the compressed 

xturf. forcmg the piston 
down tM bor 

Exhaust: the exhallst valve 
opells 10 allow the bllrnt 
gases to be expelled 
througn the exhaust {.lort 
;j~ rnp {.ll~ton rises 

The [aur-sllme {Nocess m 
four easy steps; suck, 
squeeze biJng. blow AlSo 
known as the 0110 cycle 

Know your SCOOi( r 69 
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InductkJn 'flit!, 

"" compression If ex .. 
JS/II 

Ignition and exhaust 

Ir Hyl 

namber 

and the inlet va~e opens ready to start the next 
combuS\lOfI cycle , In all . the piston has moved in 
the bore four times (t..'JICe dovvn and mce up) and 
the crankshc'1r. has completed r.vo rotations. 

ThaI's tl-re basK; q::.e-atoo of the four-stroke 
engne, but In practice the valves are timed so that 
the exha.Jst rema'ns mcmentarty open \'V\1,le lhe 
inlet allows the fresh airfuel charge in This is 
because the escaping exhaust gas helps pull the 
fresh mLXture Into the cy1ind€(. 

TWo-strokes 
It lai<es a two-stroke half the time of a four-s~rOke 
10 comp'ete t'le combuslon cyCle. Urllike a four 
stroke, a two-stroke doesn't have valves in the lop 
of the combusloQn C1Mlber. Instead, ,t uses l'elcs 
kr'oOV'm as ports In tm cylinder wa'\, WhICh are 
covered and uncovered by ihe Piston as il nses 
and falls. By setting the ports at dlierenl lOvels, 
they are covered 8nj uncovered at the 
appropnate ti'l'1es In the combiJslim cyCle , 

Another key difference of tho tvvo-strokc engine 
is that It cames Its IrnricatKln in the air/tuel mixture, 
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rather than the re-Clrculated engine oil used in a 
lour-stroke. A I'.VQ·stroke's 011 IS either pumped into 
the crankCases from a separate tank to mtx vlith 
the fuet and a.r in the correct D'"op:::lrtion, ex IS 
premixed v~th the petrI) in the fuel tank. 

This mi>.turc passes from the carburettor and is 
held in the crankcase , underneath the Piston 
before It enters the cyl inder. The oi content in the 
mixture luoocates the crankshaft and con-rod 
beanngs. and the rise and fal l of the PIston is 
used to PLIllP the air/fuel mixture into the cyl inder. 

With the piston at BDC both the in~t and 
exhaust ports are uncovered, and fresh mixture is 
oisOlaced nto the cylnder through the in!el por:. 
As the oiSI:)n rses ~ firsl covers the inlet port, 
stopping a'lY more mixture from entering the 
cylinder arel compleling indu:;tion. As the piston 
rises further it also covers the exhaust port to seal 
tl10 cylinder. ard compression starts to take place. 

The mixture is fully compressed when the 
piston reaches roc. and in one movemenl the 
two·stroke has completed both induction and 
compresSIOn. A four·strQke·s piston has 10 move 

twice to do thiS. The spark plug rcw ignites the 
miXIlJ""8 and prOVlCleS the power strokl:l. TIle lJi::;I(JI1 

is fcxcecl back. do'Ml the bore by the expanding 
gas 8ld the exhaust port is uncovered. The 
pressure of the burnt gas forces il into the exhaust 
pipe, completing both tgnitiorJpower and exhaust 
in one stroke. 

In all the piston has gone up and down the 
bore once, but in the process has completed all 
four parts of the combustion process. The 
crankshaft has only rotated once too. As the 
piston travels a little further down the bore it 
UncO"/Brs the Inlet port again, allQlNing fresh 
mixtlJe to Bnter the cyhnder 

At thiS point exhaust gas Will still be flowing out 
throu;;Jh the exhaust port while fresh mIXture enters 
the c0inder via a process knOwn as scaveng ng 
The ma n advantage of a \'NO·stroke is that you 
gel a power stroke for &Jery cr~ revolutiOn ard 
there are fewer mOV'lng parls. whdl makes the 
engire cheaper and easier to build. The draw 
back is that they arel1"l as eff:Cl8nl or economica 
as toJr-strokes. 

H il fyPICII/lwo-strok 
power- plant In all lIS 

9 sh gnaw 
enQlne 
tradl MfkJ/ llJI1II /( 
SWlIIg m:trdll$ml 011 

PIVot d 01 (/Je en[Jllle 
w unit attdeli , t(l 
/1)0 
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A scooter needs to get fuel and 

air in to its engine in the correct 

amounts at the right time. The key 

concerns for an engine designer 

are efficiency, power and 

economy, and they have to work 

against a backdrop of 

increasingly stringent emissions 

regulations and consumer 

demand for good usable power 

with sensible fuel consumption . 

Fuel systems 

Slide Carburettor 

piston IS lifted au} more 
air flOws 

whICh bJCJcks (he fue/ /lOw 

As It is I fled peliol is dr.nvn 
up by ttle low pressure 

72 he SCO)TOf Ok 

Slide carbs 
Carburenors deliver the correct amoJ(lts of fuel 

and air to an engine iO( different bads and 

concMK)r1S. They do this USing a pnrc1ple called 

the venturi effect 
A venturi IS a tube of varying diameter, It is a 

scooter's nle! tract between a carb 1lOUth and 

the point the fueVair enters the engine, In a 

parallel tube air can be pulled along at a constant 

pressure and velOCity. Introduce a restricHon by 

narTO'Mng the tube at some point down its length 

and the air speeds up vmile tiS pressure drops, 

'vVhere the restriction is at its tightest a sligl1t 

vacuum is generated , Stick a Jet linked to a fuel 

reservoir here, and the dTffererce between the 

IoN pressure of the vacuum arid the atmosphenc 

pressure that the fuel's under cause it to rise up 

the jet and into the air stream generated by the 

engine's PiSton going dcmn tis barrel. To optimise 

flow the venturi opens up agai., after the 

narrO'WeSt point. 

Fuel and air have to be delivered in the correct 

ratiO, I<ncMn as the StOichIOmetric ratio, .....nich is 

typiCally 14.7 IJCII ts of air to ore of fuel dopending 

on engine type , This figure might need to be as 

rich as 12: 1 for maxtmum potJer, yet can be as 

lean as 1S:1 for cruising. 
So with the right size jets and carb diameter or 

'choke' size to do this , there's just the smalt matter 

of getting the right amount of rnixtlJe II") to vary the 

engne speed , With the slide closed in a standard 

Side Garb a pilot jet provides erough fuel from the 

float bowl wt'l ile a separate dnling in the mouth of 

the carb provides enough air lor bw speed 

running and idling. The throttle slide cutaway is 

!here to smooth the trartSltoo between pilot and 

main fuel circuits between Cl!"le-elghth and one
quarter \tYotUe, It does this by emphasiSing the 

venturi effect. As the Slide lifts mom air can fiow. 

the tapered needle opens up more of its jet and 

more fuel enters the air strean. The needle jet 

dictates running from one-quarter to three-quarters 

throttle opening. The main jet controls ruming 

from three-quarters to full throttle, the area of the 

needle.tet f'C.N uncovered beng greater than the 

size of the main .tel. letllng the main )6t take CNef. 
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CV carbs 
A refinement of the slide carb descnbed above is 
the OJ (constant veloCIty) carb that can be found 
on marry scooters. Wlen the throttle is opened 
Quickly 'rem tiCkover on a slide earb, the engine 
car' hesitate and even stall. This is because the 
volume of air in the CdIU i:; \:iI .. K.kJellly increased but 
it doesn't al'.vays have the velocity to draw 
suffic.an! fuel with 11 thrOi.Jgh the venturi. 

A 01 carb contains a piston similar to the slide 
In a slide carbo It carries the needle just like a slide 
but isn't C:)(1necled directly to the twistgnp. 
Instead there is a butterity valve after the piston 
that links 10 the tWlstgrip. The Piston is mounted In 
a diaphragm: a closed chamber above it is linked 
to the Vef\luri via an air passage or a hole In the 
bottom of the piston. The area below the 
diaphragm fills with air at atmospher~ pressure. 
Vvhen the pressure drops In the venturi as the 
engine speed nses. as i\ does in the slide carb, 
the pressure also drops above the diaphragm, 
'A'h1Ch starts to lift because there is air al higher 
(than atmospheric) pressure belQIN It. 

With a CV carb it doesn't matter how ham
fisted the nder is with the ttYottle The piSton fills 
the venturi unlit such time as the engine speed is 
last enot.Igh to generate sufficient 'venturi effect' 
(i.e. low pressure Irom quick moving air) to 11ft the 
piston. This means that the venturi cannot 
Sudd€llly I II with a large votume of near StatIC air. 
The result is that the fueValr mix can be much 
closer to the ideal at all times. wtlich results in 
greater effCiency. 

ConiLant velocity 
.n, ~ C L.. (ev) carburettor 

~ fi---TT----~ ... ~· ,s roultd up m/o the ~ vacuum chamber VI<I a hole ...;;;:::=> , 
~ f In the base oflhe piston 

~ 
~ AU aJ atmospheric 

--tf------~p:::;ressure fills the area 

be/ow the diaphragm 

Return spn'ng helps /0 
stabilise the piston 

ll!!~ __ -t---:Th~ro~n~le as the throllie IS 
opened. /ow pressure IS 

Cleated In the vacuum 
cfl4mber and /he pis/on 
begins to 

rt------~-:'C:~ the pis/on has a 
tapered needle attached 
wfJJch blocks the fuel flow. 
As illS Idled. petrol IS drJNrI 
up by the low pressure 
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Fuellnleclor 

74 , 

Fuel injection 
Fuel Inject,on IS not yet 'ourtd on very many 
scooters. But it is catching on With m:>st notably 
many large capacity four-stroKe scooters adOPting 
the technology. Tvvo-stroke exceptlorn inClude the 
Apri.ia O;T ech system descnbed below and the 
Plaggio Runner Purejet 

A fuel Injection system campise::; une or more 
,n,ec\ors. a number of sensors and a control unit. 
Unlike carburettors, wnich are goverred by the 
~ws of physics, a fuel injeCtiOll systan has to be 
told wt1al to do. Fa- this reason. luellnjection 
systems need a number of sensors. 

A cylinder with a displacement of 250cc might 
be expected to suck in quarter of a l ire at air with 
each induction stroke, but this is not qUite the 
case, Even with the throttle 'Hide open most 
engines only till their cytinders between 80-95 per 

cent full. 
Because the engine doesn't always draw in the 

sarnA ~mount of an. the sensors lell an ECU 
(electrOfliC contrD unit) how fast the engine is 
rewll"lg and hOlN far open the throttle IS. USing this 
informatoo, and being programmed to kr'lON 
roughly how ~ven the engine will iii; .\3 cylinder 
under these cond.1KY1S. It knows how much fuel 

to Inject 
The amount of fuel flowing depends on three 

thll"l9S: the flO'N rale of the InlectOf. the .ength of 
time it's open and the flow rate !rCIT the pump 
The in,ector's rating remains the sane but the 
open time and pl"8SSllr8 ooth vary, and these 

InSide an IIIlector rile dc/ual 
€ Igllleerll1g locks Simple 
bul '1IIec/lOn reqllires 
cOlllplex elec/lomcs 10 

lIltl /11 effectIVely 

Oil pump 

/JJr compressor 

Api as Ol7ecl! sYstem 

need 10 be taken Into account too. 
~ the engine IS being started from COld. it 

needs a rich mixture, so the EOJ reeds to check 
the engine temperature. The system also needs to 
know lhe air pressure - higtler pressure means 
der'lS8f a.r. INhiCh reQuires more!ue to achi8\18 the 
correct raho. The ECU detclmres hQv.J lOng 11. 

needs to open an injector to deliver the required 
fuel II then sends a tomed sLgnal to the Inject<x. 
....ttich opens ard closes a sOOI nozzle in its ood. 
The opening time is milliSeconds. 

Ala well as Working out the CJlTect amount of 
fuel. the ECU must also deliver that amount. 

The ECU takes huge amourts of information on 
board; the more it gets, the be1er the end 
decision will be. 

This IS where Injectors are miter than carbS . By 
fOfClng fuel through a nozzle under pressure, it IS 
squalty alomised in all conditoos. And the smaller 
the f\J8l droplets are. the bette! they can mix with 
the air The en! resu:t is greater efhciency 
61'd powor. 

Electronics also deliver a greater degree of 
contrallo fueling Injection a'lcws manufacturers 
to delate all aspects of fuelling. wtIich means 
scoo,ers Will beCome ever more efficient and 
economical transport as systems evolve. 

Aprilia DiTech 
We i<nc:r'N that tIMJ-stroke engines are ncred biy 
efhcien\ for their weight, \/'Ihich is IfoItr{ they have 
fQl..r1d fS\IQIJI" in scooters. But they ate difficult to 

Fuel rank 

Fuel pump Fuel rail with fuel injector and 
r-- pressu~ regula/or 

Direct injector 
(injects fuel/air mixture) 
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design to bum cleanly. and mod€ffi emiSSions 
regulatiQos are ruhng them out 01 ::onterrtlOll. 
1-bMNer. Aprilla's Direct Inlection TecIYldogy 
(OiTech) cook] be the lutlXe, 

Fuel is injected directly Into the combustJon 
chamber, lJ1mixed w th \'NO-stroke oil. In a 
traditional tvvo-CYCle engine, the a:mbusbon 
chamber 1$ scavenged with a fuet:'81r rTIIXture. A 
considerable quantity 01 LIlburnt fuel and 01 'short 
orQJI\S· the combustion chamber to the exhaust 
and is discharged, n the Aprilia OITech system, the 
chaml:::€r is scavenged with air 0110/. The fuej is 
separately mixed with cQI'TlI:fessed air and injectod 
direct¥ into the chamber only \o'oIhen the exhaust 
po1s are closed The 01 is delivered by a separate 
pump, the amounts dictated I:1y' tre ECU. These 
elements combtne to guarantee tre fuel/air mix 
can't escape, 

With the [lITech system, iglibon of the mixlLXe is 
guaranteed 'NIIt1 each stroke. thus e!lminatlll9 the 

.J150 With DITeC/l 
'S hllle scoot allhe 

techoologlcal cultlng edge 

misfire effect of unbumt petrol and oil introcluced 
directly into the exhaust. Pe1ect combustlcn is 
guaranteed because of a st-a\lfred charge, lIYhere 
the mixture is rictl close to the plug and leaner 
fNoIay from it (down to 30: 1 urder light lo.:ods and 
50: 1 at d ie compared WIth the 14.7:1 descnbed in 
tile tili{..1ron on cartlS). 

The highly sq:t1lStlcated ECU has many 
sensors. The compressed air IS delivered by a cam 
driven puTlp at the ~. The fuel j)lITtD is small 
and highly efflCJe(1t to alKJid OV€I1oa::t lng the 
scooters fl"(Xjest electrical generabng systems. 

Apniia clatms a 40 per cent rmprClVemEJ(lt in fuel 
consumptrcn , a 60 per cent reduction in two-stroke 
Oil oonSU'11ption and 80 per cent less exhaust 
emissions than a conventlCl!l3i two-stroke Elf'l9ine of 
the same Size, 

The OITedl a1g.f1e was fitted to the Apia SR.5O in 
200), the so:x:>ter that establi.5hOO the sp:Jrts SlXX)ter 
class IMl€n rt was flf"St laurl:hed bad< In 1992, 
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Ignition 

Four-strote, four·valve 
cylinder A dramauc 
representallon of whJr 
happens lfISide 
lour-s/rOke cylindefS 

Ignition is the mechanics of igniting the air!fuel 

mixture in the combustion chamber. This is more 

difficult than it first sounds. For starters, the mixture 

has to be ignited at just the right time to give 

maximum power. In engines this is measured in 

degrees of c rank rotation before or after the piston is 

at top dead centre of its stroke. 
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In many cases the air /fuel mixture IS actually ht 
before the piston reaches the top of ItS stroke, 
The mIXture bums, expands and pushes do\..." on 
t/)tI 1J;::;tUI - It doesn't explode 

FO( this reason, the inertia of tile crank is 
enough fa' It to keep turning despite the bum 
starting wt1lle the prstoo is coming up the bore , 
The idea tehind starting the burn earty is simple -
it takes time for the mixture to burn and Increase 
the cyl il'lder pressure. 

But time is something an engine is short on (at 
high revs tlerG are only a lew hurxlredths of a 
second for the mixture to burn), SO by Starting the 
burr early I is more devek:)ped as the prston starts 
on its down-stroke, where maximum pressure is 
needed. 

AJso, as the piston travels down the bore, It 
'flCfeases the lIC)jume of the cylinder and reduces 
the pressure, wt-uch reduces the effect of 
combustion. In fact most of the useful work done 
by the bumt gas takes place in the earty stages of 
!he Slroke. ignitiOn IS timed to give maXImum 
effiCiency en the power strOke. 

The bum IS started by the spark plug. By 
jumping a high voltage across a gap a spark is 
produced. This excites the molecules adlacent :0 
the spark enough for combustion to start. From 
there, the llame spreads 001 through the mixture 
unU all the n1Ixturo is burnt, Of something causes 
It to stop , 

Thero are several things thot con stop the bum, 
For example, If the mixture is uneven and there 
are exceSSively lean ereas In the mixture, There 
wi'l also be small areas around the cyhnder wail 
that don't bJm property because the heat energy 
that would eXCite the molecules IS absorbed by 
the metal 

Compr8SSlC(l rallOS 800 playa role and are 
often Increased v.-hen an eng ne is tuned. By 
comP-essing the mixture rrae, air and fuel 
moIecuieS a'e crammed closer logether, 'lklich 
ll1c,kes II easier fQ( each molecule to ignite the next. 

Sc the conditlor.s have to be right for the 
mixture to bJrll, But, If !he ignition system doesn't 
UJ:!j!ver ertOUJh vonage, 0( there's a bad 
coonecliOfl, the spark may nol be strong enough 
to Ignite the mixture properly or even ,ump the gap 
at all. If that happens tllere will be onfy a partial or 
zero bum - :I misfire. For th s reason It'S important 
10 keep tho gniLon system In good Ofder, 

It's aiSO mOfe difficult fO( the ignition to ;gnite a 
lean mixtum or one under high compression, In 

both cases a strong spark is required, 
Early and basic convenbonal scooter igflilion 

systems have flywheel generatOfs to provide the 
electncal needs, Including ignition, The beauty of 
these was thaI they don't require a battery 10 start 
the engine 0( povver the hghts 0( ignitlOO system. 
\,II,Ihe,1 a wire coi l passes through a magnetic field, 
or indeed a magnetIC field passes aroond wire 
coils , an alternating current is induced. The 
fiywh,3e1 generatOf feeds power to an ignition 
source coil via closed mechanical contact 
breakers to another ignition coil that has a primary 
windhg (vvrth a lew tums of wire) and a secondary 
COli (wltn many turns). This is called the high 
tension Of HT COil A cam ,n the fi'ywheel opens 
the C)ntact breaker al the optimum time fOf besl 
comhl !Shan, interrupting the Ibw through the 
primary winding . .....nidl irduces a very high 
voltage In the secondary coil thus caUSing a spark 
to jump the plug's electrOOeg, We have ignition. 
The best thing about these systems is that they 
are cheap to manufacture and repair. &it they are 
not rraintenance free In that the points gaP. 
condition, lubrication and timing must be checked 
perioclicaJly. They are also only really suited to low
speed engines because the spark cannot 
automatically advance and retard as engine 
speeds rise and fall to optimise pertormance , 
That's line on small two-strokes, such as basic 
scooters. but less desirable on four-strokes and 
larger el ro,J lllt:::;, TIleY tenced to use mechanical 
autorratic timing units to move the POSition of the 
cam relative 10 II"Ie crank POSition so that the 
contacts open eilrller or later in the cycle, 

Then alOng came ful~ electronic Ignitions, 
These dfd aWaj with the mechanical cootact 
breaker and allowed the timing to be advanced 
and rEtarded electronically depending on engine 
load, A trigger magnet on the flywheel or rotor 
causes a pulse to be generated each t,me it 
passes a prck-up coil (also known as Ine pulse 
generator COIij ard gives an electronic means of 
lellng the ignition controt box that It's t,me for 
a spar-<. 

You're most likely to encounter this system on 
loday's scooters. If there is a dQlNnslde to modem 
'9nlborr lectv'lology, II IS lhat while many of a 
system's components can be tested, they can't 
be rep3.ired and timing can·t be adjusted, as it's 
preset by tile factanes. So for delestricbon and 
tuning worK you'll need to tum to aftermarket 
suppliers , 

IlrOUr srnrof" S 

est COl Jeflts aJs 
Oflt' rhe OOSlt!' Meet 

r~ 
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aust 
systel11s, 
silencers and 
catalytic converters 
Now that we've seen how scooter engines get their 

fuel/air mix in and ignited , we need to look at the 

mechanics of getting the exhaust out. This is about 

more than the simple expulsion of spent gases. 

Plainly it's desirable that exhaust gases should be 

directed behind the bike rather than straight out of 

the front of the engine into the scooter 's bodywork 

and around the rider. In addition , there needs to be a 

level of silencing , not just for the rider's sanity, but 

everyone else's too . Exhaust systems also help to 

cool the escaping gases, which minimises 

secondary combustion . 
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~st exhaust systems are painted steel although 
some ar3 dYome-plated while others are heavier, 
but less corrosion-prone stainless steel. At the 
other enj of the spectrum, exotic metals such as 
titanium are used on sporty race systems. 

Part of the exhaust system's function IS to 
ass,st not only in getting spent gases out, but 
getting the treSh tueVair mix into the cylinder. 

As we've seen, larger scooters these days are 
almost Co<Clusively four· strokes . Exnaust systems 
for four-strokes are designed so that part of the 
high-pressure wave caused by combustkm 
heading down the exhaust pipe is reflected back 
up the system, The low-pressure wave that has 
been fo llJWlng in the wake of the high pressure 
wave he ps to 'suck' the fresh fueValr charge in 
through 'he opening inlel valve wh Ie the exhaust 
valve is still partially open, The comPJl)8nt of the 
high-pressure wave that the exhaust system 
bounces baCk prevents the fresh charge from 
simply neadlng stra.ght dO'M"l the exhaust Pipe 
be~ore It'e exhaust valve can close and 
ccmprCSSi(ll'l take place. 'vVhen !he exhaust valve 
opens ag<lln after combustion, the departing high· 
pressure wave natura!1y has a kJw·pressure one in 
Its wake that helps draw the exhaust gas out. 
Then the 'A'hole buSiness starts again. 

The ..... hoIe even! is krown as the exhaust
pulse-scavenge effoct The des.gn of the exhaust 
system is cri\lca! because the pulses have to 
OCCUI at the optimum times to make the most 01 
the oogine's available p:J'Nor, and to help make 
that pcl'W€:f ava lable at the most useful points in 
the ong,ne's lev range. 

ExhaU)t design is even more critical for the 
two-stroko ongH"\9S we see on the majority of 
smaller s::ootors, So much moro so that even on 
IWln-cylirdered two-strokes (admottedly a rare sight 
these days) each cylinder wil l have its own 
separate exhaust system, wh,le on a multi
cylindered four-stroke the exhaust pipes can be 
Conloined and exit through a common Silencer, As 
we saw .n the seeton on engine types, 1'NO
strokes !'eve trans'er ports rather than valves, 
Crankcase compression plays a key role In 
compresSing the Incoming mIXture and getting it 
through the inlet ports ard into the combusOOn 

chamber, and helps push out the exhaust gases 
in the process. 

On two-strOke systems the exhaust pipe flares 
out - the expansiOn chamber - then tapers dO'Ml 
to a reverse cone. The gases expand ard slow in 
thE widely flared ama of the expansion chamber 
Ixlloro bctng :31owod 3Uddenty and reflected back 
by the narro.v revef"S9 cone. This creates the high 
pressure requirec:l to prevent the fresh charge 
escaping unbumt down the Pipe before the 
exhaust port can close fully; it goes so far as to 
push excess escaping fresh charge back into the 
combustion chamber, Again the low-pressure 
wave behind the escapng exhaust gases helps 
draw the fresh charge in, 

Again careful design dictates the points at 
'Nhch this all happens. On a typical scooter 
sudden surges of J)O'I'Jer would not be deSirable, 
so they are deSIgned to perform in a reasonably 
civiised faShion across a wide rev range. A tuned 
scoot 'NIth a race system on the other hand is 
desgned to generate peak power and plenty of It 
with,n a narTOIN rev range. 

MOlJI"lted to the end of the exhaust IS the 
silencer, Increasingly stnngent nQlse regulations 
me,!n that manufacturers have to find ways of 
keepng the noise do>M1 without making them so 
resTiCtlV9 that the /lOIN of the exhaust gases is 
hanpered thereby sapping 1)O'Nef- A typ!C81 
siie1cer has a combinat,on of perforated metal 
baHes ,n the pipe part of the s,1encer With a 
wrapping of ROCkVvOO-type matenal held In a can 
around it. Between them they absorb the worst of 
the sound waves. 

A number of exhaust systems now feature 
catarytic convertors to change the more noxious 
elements of exhaust gases such as hydrocartxlns 
anc carbon monoxide into less harmful water, 
carbon dIOxide and oxygen. A tYpical catarytic 
corver1er IS a honeycomb Illter containing such 
catalysts as pIallnum, palladium and rtx>dium fitted 
between the exhaust and the silencer. A catalytic 
COf1V€f1er is very senSitIVe to the amount of fue· in 
the combus\lon system and its type, 'Nhich is 'Nhy 
they war!< best on fuel-inlected engines running on 
unleaded petrol. 

) ) ) ) ) ) )) ) ) ) ) ))))) ))1 
) 
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Two-stroke elpansion 
chamber elhaust system 
Spent!/< s rush ou/ a 
fIIgh-pressuffI wave y 
e. vling and loSIng )Crty 

aChing the reversed 
lOne Gases are compressed 
by the reverse cone and a 
proporlion returns as a 
reverse (mise This creates 
!righ pressure at the exhallst 
pori, stoppmg fresh mixture 
escaping dawn If ' ext/aust 
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Transmission 

eo TI, 

For many scooter riders, a huge 

part of the appeal is the 'twist and 

go' automatic transmission. Unlike 

motorcyclists who have to juggle 

gearshift, clutch and throttle, the 

scooter rider just opens up the 

twistgrip and scoots off into the 

distance. Scooters with manual 

gearboxes are something of a 

rarity now, so we'll concentrate on 

how the automatic transmissions 

found on typical modern scooters 

work. 

--

-1 

-
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Most popular of all is the variable ratio belt drive 
that changes the gear ratio dep€ndent on engine 
load and road speed , Note that it doesn 't change 
'gear ' as such, simp~ the ratio between the drive 
and the driven pulley, The drive pulley is attached 
to an output shaft from the engine's crank. The 
drNe pulElY IS connected by belt to the driven 
pulley on the gearbox input shaft. Connected to 
the dnve pulley, and concentric with it, is a 
centrifugal clutch, The gearbox input shaft drives 
a single-speed 'gearbox'. Yvtl ich drives the 
rear 'Nhml. 

Open the thrott le ard , as the englrl€ speed 
rises, centrifugal force causes the clutch to 
engage drive, The drNe pulley at the front and 
driven pulley at the rear are each made up of two 
halves, me fixed and the other free to slide 
tovvards and away from the other, The drive 
pulley's novement is controlled by rollers that ride 
up and cown ramps. As engine spood inc reases 
centrifugal force throws the ro llers up their ramps , 
"'Ihich CaJses the pulley halves to move towards 
each othOlr, This has the effect of making the belt 
ride further from the centre of the pulley's shaft. At 
the same time the driven pulley, made up of 
sprung halves, moves apart , because its springs 
are weaker than the !crces PUshing the drNe 
pulley together and pul 'ing the belt out on Its 
d iameter. The belt is drawn closer to the centre of 
the separallng drNen pulley halves. The result IS 

that the belt is turning on an increasing diameter 
at the front and a decreasing one at the rear as 
the engine speed rises, The effect increases as 
the engine speed rises until the highest 'gear' is 
attained. Close the Ihrottle (Of start climbing a hill) 
and the eng;ne speed drops , the rol lers in the 
dri\'e pulley start to return down their ramps and 
the pulley halves move apart while the driven 
pulley halves correspondingly move back together, 
The belt goes closer to the centre of the drive 
shcft and moves out on the diameter of the drNen 
one, The 'gear' is effectlve~ lowered, which allows 
it to accelerate more effectNely as the throttle is 
roo::.ened , or the scooter slows as the thrott le is 
closed , When slowing to a standstill, eventually 
there is insufficient centrifugal force and the clutch 
disengages, Open the throttle and the VYhole 
precess starts again , 

A more sophisticated approach is to dispense 
w ith the vanable pulleys and use centri fugal 
clutches to change rat io under varying englf"~ 

speeds and loads , As the centri fugal forces vary, 
dri ve is taken care of by the appropriate clutch. 

Some manufacturers are now dabbling YJlth 
semi-automai ic systems as we S3W in the chapter 
out~ning the vanous scooter types. TI1ese allow 
the rider to select between 8C()()()my and 
perexmance m<Xies , holding the ratio they want 
Icr=:ruising or acceleration , 

) X typlGaI 
scooter S 5 lple bul rver 
.1r d efleCI!Ve alltomalic 
Iran Issron 
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Electrics 

8 2 

We've already looked at how 

scooter ignition systems operate, 

so in th is section we'll 

concentrate on the other aspects 

of your scooter 's electrics. Apart 

from the most basic budget 

machines, many of teday 's 

scooters boast a host of electrical 

niceties that extend beyond the 

basic lighting systems required to 

see and be seen. 

The majority 01 scooters curre'll'y (Yl t'Le market 
r.ave , 2-voIt !:>ystems, with povl8r gen€rated by a 
crankshaft-rrounted allerT'.ator - so cal'ed 
becavse it generales al1emating curren:, Th s r.as 
to be C(l("V9rlecl into direct current 10 charge the 
battery and provide po.ver to tne lights, and the 
Other electrical devices. A device ca led a rectjfjer 
takes care of the conversion (rectifcat on) 01 
alternating current to d;rcct curreri and is norma ty 
part of a combined regula:or/re=tJfw. because Ihe 
OUTput Ieve! of t"'e alternator ha:; to be control'ed 
(reJulated) wnen too much current is being 
generated at higher engine speeds. It the output 
wasn't regulated the sys'em would Ol,lorcharge 
and the battery would boil , bulbs blow, am 
sensitNe electrical units would :)f! damaged . 

Many scooter owners l ind eoctrics daunting, 
and are put off by their apparent complexity. 
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Looking at a w.nng diagram for even a relatively 
basiC mechine, it's easy to urx:Ierstand why so 
many people are electro-phobes. The schernatcs 
often res3l11b1e a subo.vay map for some diabohcal 
underworld. But if the elements of the entire 
eloclrical system are thoughl of separately, th ngs 
become much clearer. 

Every scooter requires an ignition system, 
wt'lich we've already looked at. If the scooter has 
an electrC starter, then that forms another circuit 
Then there's the chargng circuit, Md to those the 
lighting , IndlCiltor and waming light circuits and we 
have all the fundamentals a scooter requires. 
Addlt iona c rcuits might include the engine 
management system for fuel-injOCted scooters, 
aCcessones sUCh ilS heated grips and intercoms, 
and alarms and immobllisers. 

For an electncal component to op:!rate It needs 
a supply of electncity and must be part of a 
complete circurt. Almost without exception, 
modem fjleclriCe systems ore negatrve earth. 
ElectriCity flows from the positive side of the 
battery, through the corrponent and back to earth 
- the negatIVe terminal of the OOllary. If the cirCUit 
.s rrcomplete, for exam~le rf a wire is 
diS::::cnnecled or broken, the electrical component 
won't 'NOli<. Many electncal pro ms INhere 
compone1ts haven't In fact faJed are traced to 
poor earthing, Instead 01 connecting all of the 
comPOne1ts back to a single earth using many 
tong wires, the battery negative termna is 
connectej to the frame or engine . The electncal 
componmts have shorter vvires that earth them to 
the frame Of' engine to complete their cirCUits back 
to the battery's negative terminal. 

l he battery stores 91ectncity fed to it from the 
altanator 'via the rElgulator/reclilief. If uses this to 
power the electreal systems l..vhefl the al tematcr 
output is below thal required to operate tre efectrrcal 
syst~s, br exampie ot k)w engine speeds or to 
operote an eectnc starter, I'klere fitted. 

Most scooters have 8"1 electnc start these 
days. but many still retain a kiCi<slart as backua 
because ,.,..any smaller scooters have itte 
batteries Inal would Quickly be exhausted by 
reoeated starts 01" successive short runs. The 

starter motor drll'NS a large amount of currert, SO 
its pJWer supply lead IS made of heavy duty wire 
- a cable of the lighter gauge used elS8'Nhere on 
the scooter would melt. To aVOid using a hea\ry 
dut{ starter SWItch, an electromagnetic 001, kno'vvn 
as a relay, is used to complete the circuil v.tlen 
IhA slm1er switch is pressed The po:y.Ner goes 
drr€ct to the motor from the baU€fY, keeping bulky 
vvinng to a minimum and redUCing voltage drop 
across the wtloIe system, 

nore are two parts to the lighting system First 
there am the side and headlights , the tail light, and 
the lamps that illuminate the instruments. 
Increasingly countries require that these be 
permanent~ on, SO many scooters no longer have 
switches to turn the lights on and off, with the only 
ligh: switch toggling between main and high 
bean, Headlamp bulbs are either tungsten 
filament or halogen. The taller is preferable as they 
are twice as bright watt for waH as tungsten. 

Theil U lI:lItl i:lrtl LI fIj LfirU(.;tl()ll Indicators flashed 
on and off at \tle required mte by a flasher relay. A 
rear brake lig-ll IS an essential too. m level lights 
for \'No-strOkes and pressure I hts for f()Jr-strokes 
feaUre on most scooters, and there'n be a high 
bea-n waming ligllt. Iflcilcator 'idiot' lig-lts ard 
OCC3sior1a:1y a sidestand warning swrtch, 

Some scooters have a fuel light or gauge, a 
lem'J8f8tLXe light or gauge, and there may also be 
a flEt injectionlengll"19 status waming light on 
Injected bkes. 

Sensors and SWitCheS connected to the 
w8mng I,ghts detect thO status of the systems 
they monitor 

Fuses are used to protect electrical 
comr:;onents . Some SCOOlers with simple electricnl 
systoms nave only one fusc , while more 
sophisticated machines have a number of fuses , 
indivK:iually protecting varoos parts of the system. 
The first thing to suspect vvtron electncal problems 
arise is the related fuse or fuses; these can 
uSJaly be chOcked Visually once removed. 

The last eoctncal essentl8t every scooter 
r8QLires is a hom. Not every road user IS as 
swtched on or observant as riders of two
>Nhe3ters have to be. 

Fuses {I!fIle. Jrey 
GOmfJO' from eke 
aver·, " . 

ep!acemenl tfwe 'J 

cl '/Ole se 

Blown 

u 

e"".,,,,,, 

Bulbs dl b ' lOW and 
but usually I 'h , IndS! lie 

If I ey persist , 
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Scooter frames come in a variety 

of types, but they all have the 

same basic functions to fu lfil. Trley 

have to carry the engine and 

transmission , suspension , electrical 

systems, all the cycle parts and 

most importantly the rider. 

Frames 

8 4 

Apart from prOVIding the baSis tor an attract ve 
and Junctlonaf machine, the frame also has to 
keep the whootG In line and the chassis geometry 
corroct under the forces of accelerating, txaitog 

and comering 
As Wlth so many areas of mass-produced 

machinery. in particular scooters. vJhich ' • .."ere 
iM1811y intended to provide economical transpcrt. 
ease of productiOn and cost have long dictated 
the deSignS of various manufacturers . In raceri 
years fashion and the need 10 rnake mooels 
stand out in a buSY mar'r<etplace , and the 
emerging breed of maxllsuper Sc(}"'1ters has seen 
frame design and philosophy progress faster than 
they have tor decades . 

-

illle~iJfemOr / daJldl 
CI re ompllu 
111 y. IJ the 

"''''",,," "" 

"'" of 
d·steel 

'" 

-1 

-
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The monocoque 
If.h1en mJSt people think 'scoo:er' this is the type 
of frame they erlV1sage. The pressed s~eel unit that 
was bolh frame and basic boc1y..wrk OIl the firs! 
Vespas i1 the , 9405 has been much copied by 
other mf;nufacturers and lives on ;n r8V1sed and 
upjated form on some Vespa mOOels ard thelf 
CIOf)CS todDy. 

Taking the Vespa frame as an example, tv.to 
large ste-;!I pressings form the main part of the 
chassIs . These afe welded together along the 
centre lire of the scooter. The legshields and 
footboards me made from other pressed steel 
sections that are welded to the main pressings 
wth a tubular stOOling column passing through 
and welced to the IegShields, 

SimpiCity itself, and the result '$ a structure that 
apart Irom combining the main frame and the bulk 
01 the bOOtNQI"k. offers good rigidity for 
compamively light wetghl in a strong package. As 
this type of rTl()('l(X:()Que ChaSSIS was, and is, 
easily prOCluced by machine, the amount of 1a000r 
tlrr€ req ... red to build the scooter is reduced, 
.,.,..t1lch mean the completed Item can be sOld at a 
competitive price, Th s was the man aJ'n of the 
very first scooters - cheap transp::J'i for the 
masses. 

Spine frames 
Mother take 00 the simple chass,s approach of 
the moncccque is the spine frame , This is another 
economical method of frame making. Many 
SCOOtElrs have a central spine made up 01 two 
main steel pressings, as with the monocoque 
Careful design means the frame can 
accommodate such items as the air fi lter, battery 
anj even foo and oil tanks, Lugs, studs and 
brackets "NIth tnreaded Inserts prOVide t;Q1t-00 
p::Jints for cycle parts and other ancillaries. If 
designed to be of SQuare or rectangular section of 
sullicl6f1t size, ngidity is ensured too, The 
developrrent and more widespread use of plastics 
and giassfibre for t::xxIyvvork made this type of 
chassis ,rocreasingty viable because overal' weight 
could be <apt dO'M'"l to rcooonobic levels. An 
atematve type of spine frame is the tubular tyoe, 
with a Sing e large diameter tube forming the main 
ceniral member. 

Aluminium 
beam frames 
Dra'Ning reavily on sportsbike practice, Peugeot's 
Jet Force range and Gilera's DNA are examples of 
a'loy beam frames being used on scooters , This 
type of Irane design offers exceptional rig idity, 
keeping IDnt and rear erds 01 the SCOOler 
tracking straight and true Extruded or box-section 

aluminium spars are far more resistant to flex than 
beans made of steel. SO an ally frame of equal 
ngidity to a steel one can be made much lighter. 
Sone might say that the use of alloy beam frames 
on scooters is solely dol'.'fl to fashion or a 
desoerate attempt to be different , But in fact thAir 
DOp.Jlarity 'Nil l prObably increase as dlscemlng 
fide's demand betier handling from the,r scooters. 
power outputs increase on super scoots, and 
manufacturers look to incorporate tried and tested 
motJrcycJe practice into better built. better 
handl ng scooters, 

Steel trellis frames 
VJhere the Ducat: name is synonymous with the 
steEl Irel is frame in the world Of motorcydng, 
ltalJft IS Its ElQuiva art in the world of scootering 
With Its Dragster. 

Fabncatec from triangular SectIonS made from 
fOLI"d·sectoo Sleel tube, the treills frame is yet 
another e'fecttve w<f./ of attaning the frame Holy 
Grai - hght ""'€light Wlln rig:d,ty. The basIC pr€ffilSe 
of Ire trell s frame promises goOO handling, but 
just 10 make sure, Itaijet has topped off the 
package With hub-centre steenng and a huge 
alloy Wishbone rear 'swlngarm' that acts on an 
adju3table monoshock. 

T re steel trel lis frame combined With lightweight 
mCld3m b<XJyvvork make this type of package 
viabk;!, but it remains to be seen if other 
manJfactursrs \Nill be as blatant in ts application 
as Italjet. 

" more comm Ily 
larger machmes 
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Tyres 
General 
Scooter tyres w ere once incredibly 

basic, but lhe growth in the 

number of high perform ance 

scooters has seen them develop 

quickly. Nowadays tyres are 

available that mimic the tread 

patterns and grip found on 

sportsbikes. 

Tyres have a 10000h IJe. The roor transmits the 
p:M'9r to the ground. while front and rear have a 
huge part to play 'n tile mid ing of your scooter, 
of/er,ng grl"lln films as wei, as In a stra'ght k~. 
Grp '$ also vital tor efficient bral<ing. 

Fit the correct lyres fO( 'lour scooter and the 
type of riding you do, Don't be tempted to mx 
and match brards or types, even on a iaN
performance machine. 

Keep lyres at the manufacturer's recommended 
pressures, whiCh should be checked when they're 
cold, Urder-lnflaHon acceerates wear, ruins 
hardling. raises fuel consu'Tlption and l()INers Irla 
top soeed. o"er-inHallon makes the ride less 
comfortable and reduces !he siZe of the paten of 
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tyre n CQI18ct with the road: this upsets the 
handling and causes premature wear. Buy a foot 
pump and a decent tyre pressure gauge - easier 
am more accurate than garage forecourt air1 ines. 

Remember to replace the valve caps. At higher 
speeds c~ntrifugal forces can have the same 
effect on a valve stem as puUing your finger on it 
TIle only thing stopping the air escaping is the 
valve cap - metal ones With rubber seals inside 
are best b r motorcycle applications, 

','Vear indicators in the form of little raised ridges 
across ard in the bottom of the tread grooves 
show wilen your tyres have reached the end of 
the manu'aeturer's recommended safe wear I,mit. 
Utile arrows Cf the letters 1VVI (tread wear 
indb3tor) at the 'shoulder' or top o· the tyre wal l 
indicate the grooves they're In . 

Oecas onally other damage such as punctures 
or tPFlr:'; might m RR n lyres need to be changed 
be'ore they wear out. Check for punctures and 
tears or a'IY foreign objects such as glass or nails 
stuck n the tread before every ride . Another thing 
that might lead to early replacement , especially if 
your regu~r riding doesr 't feature many comers , 
is that the tyres 'square off', This is when the 
tyres lose their semi-Clrcu,ar profi le at the centre 
of l1e tread . 

Tyre types 
There are three main tyre types: cross-ply, 
b'as-beltej and radal. Radial construct ion IS the 
most rnocef'l am it 's 'ast becoming the most 
!X'Pular tyre type . These alill osl ij 'woye; lUll williout 
inrpr tubes. 

In a cross-ply the plies make up the carcass, 
cross the c ircumference at around 25-35° aoo 
a'e layered cr;ss-crossing each other. A bias
be.ted tyre has additional plies under the crown 
(the treaded rubber bit) to prevent centnfugal 
expansion under load and slow wear. 

The plies in a radial tyre rur at 90° acrcss the 
circumference, With \o\.1lat are called crown plies 
nflni'lg at more oblique angles to maintain the 
prclile - a bit like the older bias belts do . 

Apart from Ire carcass there are elements 
commcn to all tyres . The bead or tringle IS made 
from wire and holds the tyre to the nm. The bead 
fil ler IS a ru l)ber insert that heips strengthen the 
sidewall , vlhich is the area bet .... lief!n the bead and 
the crown (the treaded rubber section) . The 
shoulder is where the sidewa I meets the eraI'm . 

Buying, choosing 
and fitting 
Rear tyros usually wear out be'ore fronts because 
the power gc€s through them . Don't be tempted 
to mx and match tyre types or use one from a 
d i'ierent rranufacturer. They are designed and 
lested ,n pairs . If your tyres are tubed , f.\ a new 

inner tube too lillhen replaCing them . Some radials 
can be fitted with tubes , but check With the 
manufacturer's recommendations 

The Haynes workshop manual for your scooter 
gives instructions on changing tyres, but if you 
don't fee l up to the job, or your lyres are tubeless 
and you don't have access to a compressed 
airl ine, you might want to entrust the job to a lyre 
fitter. Tyres are direCliOilal and must be fitted the 
fight way round . The direction of rotatron is 
indicated by an arrow on the sidewall. 

It's a gcxx:! idea to have new valves fitted to the 
rims wilen having new tubeless lyres fitted, as the 
rubber bodies can harden and perish . 

Some makes of tyres have coloured dots to 
indicate the lightest part of the lyre and the !:tter 
must poSition this adjacent to the valve. Tyre 
mOl,nling lubricant or soapy water is used to clean 
the bead and help it seal. With the stem core of 
the '/alve removed , the lyre is inflated to around 
50psi until the bead seats . The core is then 
refitted and the lyre inftated to operallng pressure. 
Control lines concenm::: \vi\h the bea::j ~ if the 
tyre s 8V€fl~ seated to the bea::j. ~ the tyre is rot 
811efiy seated , it is deflated c.o::! the D'"oc.ess Ls 
rer:eated . 

TIEl lyre IS U'€fl ba'c:rced , Vvith stick-on wefghts 
pl.oced q:::p:)Site the pjrlt the lyre aM,ays stops at m il 
tm \I.heeI stops rardcm'y when spui. Unbak::nced 
YkOOs upset harding and acceiaate tyfe I,V88I, 

A..mcture repatr VY1th mushroom type plugs is 
possible 00 some tubeless lyres de~ing 00 the 
sevrnty of the hoe. F\mcture repair is not poss ble 
~e the damage is 00 the side>vail rati""tef" than the 
tread, Different countries have dlffer€(1t regulatms, 
am Tlanufacturers give their own recommendations, 
For safety reasons these are best adherED to. DorI 't 
be temptED to patch DJrctured tubes - use new 
orres. Tubed lyre punctures, Vvtlere fixable, should 
be repaired by vu!canisatbn to prevent moisture 
attacking the carcass 
~" tyres sroJcJ be run-n fa" the firsl1CO mi~ 

a so. The tread of reN 1"yf8S 5 SfTICX)\h and lh2fefCfe 
si il=P'(. Ruming in r8!T"(N8S that top layer. 

Some \Nords 
on \Nheels 
Apart from the odd pressed steel wheel on some 
traditional scooters, most wileels these days are 
cast " lloy. light am resil'en\. they can sti ll 
sometimes be damaged by p:Jthoies or rid ing over 
kerbs and the I ke. A certain amount of run out, 
where the rim is not quite true , IS permissible , but 
too Much can seriously compromise handling . If 
the damage isn't too severe, a rim can be 
straightened by a specialist. But any suspect 
",meel should also be checked for cracks at the 
spokes and e sewilere as these can be invisible to 
the r aked eye , Again this IS a special'st job . 

BaSIC diagram shows typical 
lyre construction, With 
crown pires between the 
tread and In" r ra plies 

Under 
Int/alion 
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uspension 
A scooter's suspension is kept 

pretty busy. It has to 00 its best to 

keep the wheels in contact with 

the ground over the humps and 

bumps of road surfaces while at 

the same time insulating the rider 

and scooter from the worst that 

teday 's roads tend to chuck at us. 

The importance of keeping the 

wheels in contact with the road 

both in a straight line and in 

corners cannot be underestimated 

if the ride is to remain stable and 

the handling adequate. 

There are three man types of front suspension 
found on scooters: teescopic style forks. as 
found on most motorcycles; leadng hnk 
suspenson; and Ira I rg lirk suspenS;Qn. 

Tcesccpc fo'ks c<mp'ISe a,:xl~ of legs. ead1 of 
.... A1iCh has a tube k:rx:;tMI as a slardloo thai sides 
L.P 3I)j OOv"f1 mide a castllQ cairo the sJ ider, also 
ocmeLmes referred to as tte 'leg' The \\t.eel spndle 
is held in the oottcxn of me sliders. The usual 
arrangement is to have the starchion CTl Ie(! and the 
elder bebN. J.-nov.Jn as rlghl W<Jf up (Rv'vU) forks. B..rt 
sane rnadllnes, ponCUla1y s/X)rtS SC(X)lers. mimiC 
the upside do.vn (USD) faks fcund 00 rnarlj mcdcm 
sp:l(ls roota cydes "''!!efO tho legs are above tt-.e 
starchcfls ard cas:ngs or the OOttOO1 ems 01 thO 
stanct01s h:::lId the wheel sprdle ard bak.e 
caliperjs). The I1laI1 perceiv3d advantage of the USD 
fOO<. S iTp"(Mld rigdrty, 1r\-t)j:t1, n truth, IS not realy 
en iSsue 00 a lighMoeg1( rrad1ine like a scooter. But 
trK::k is trICk, ~ CI" rot. 

Right way up or upside down, the operalion of 
each type is essentially the same. Each leg 
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contains a s:xing or springs. These take care of 
the downwa'd motion (dive) of the scooter and the 
upward mowment (rebound), Cheap basic 
springs, as often found on scooters, have equalry 
vvound co,ls that compress evenry_ These are 
generally adequate for lightweight scooters , but if 
a particularly violent bump is encountered at 
speed there IS a risk that the forks Will bottom out . 
An improvement is the multi-rate spring system, 
either two springs of different strengths or a single 
spring with the coils wound differently at either 
end . The 'scfter' spring, or part of the single 
spring , abso-bs minor bumps and as the going 
gets tougher, the stronger spring or coils come 
into play. The next step up is the progrossive 
spring, where the coi l spacing reduces along the 
length of the spri'lg . These become stiffer as they 
compress and less stiff as they lengthen. The 
spring strengtll and call spacing are calculated to 
take account of the weight of the scooter, a typical 
rider, and average riding conditions, 

As the suspenSion goes up and down, energy 
compresses the springs and is released as they 
decompress To prevent the SUSpenSIOn from 
bouncing uncontrollabry and the scooter tying itself 
in krots, some form of damping is required. Very 
basic systems re ly on friction to do this, but oi l 
passing through valves in the forks takes care of 
damp,ng on Tlost scooters , controll ing both the 
reeound and the compression of the forks. 

A leading link fork has the fork tube finish a 
short distance behind the ,\'heel spindle centre 
and a link arm pivoting on the bottom of the fork 
leg goes forllard to the spindle. This link arm is 
typicallY connected to the fork by a dev'ce similar 
to a rear sho:::k absorber. 

Fairly convent/of/a) scootel 
'ront suspensiOf/ III 
explOded view 

As you mghl expect a trailing link 'ork has the 
link arm r:;o inting ba.ckwards . 

Leading and trai ling link front suspension 
designs are relat ivety cheap and easy to make 
whi le offering good performance in scooter 
applications , which is Voihy they still appeal to a 
numoo- of manufacturers. 

Corvontlonnl ooootor rom suspension soes the 
engine/transmission pivoting from the frame at the 
front , wh,le a shock absorber and occasionally 
shock absorbers, at the other end connect the 
unit to the frame. Shock absorbers have a damper 
unit fi lled with oi l, sometimes under gas pressure , 
inside a spring. This Simple arrangement works 
well on most scooters , vvhere engines are light 
and paformance IS mooest. The 
engine/transmission effectivery take on a role 
similar ;o that of the swingarm on a motorcycle . 
The weaknesses of ttl is time-honoured design are 
really 011y highlighted on higher performance 
scooters w ith heavier engines . It's preferable to 
minimise the amount at weight a two-wheeler 
carnes 'below' its suspension. This is known as 
unsprung weight. If there's too much of it the 
momentum it generates sends undesirable forces 
to the rest of the machine , which means that 
harder suspension is required. This obviously 
affects hand 'ing and comfort , Shock absorbers 
can be designed to compensate for and mask 
some of the problem, but some manufacturers , 
particul3r/y of certain maxi/super scooters, rather 
than mounting engines in the traditional fashion, 
are siting the motors in the main frame. This 
leaves "_he final transmission free to pivot on its 
own more like a motorcycle swingarm w ithout 
having to carry the fu ll weight of the engine too . 

1 1 . I 
I / 

/ r-...-; 
/ I 

/ 
/ 
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/ 

R~a, stmcA showing 
'pmgresslve' spring that 
becomes tlarder to 
~)press as sprmg loadmg 

irr:;reases 
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Brakes 

For many years drum brakes were 

the stoppers of choice on 

scooters, even I:lng after disc 

brakes had become the standard 

on motorcycles. In the early days 

of scootering all two-wheelers 

used drum brakes. Disc 

technology came from the world 

of aviation and started to be used 

on larger motorcycles from the 

late 1960s. But for reasons of 

manufacturing economy, 

simplic ity, and the perception that 

b r1.ke,s were quite adequate 

~?oters and low-

lightweight 

'CY,cles ., the drum remained 
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9 But times afe changing, and the drum brake IS 
being usedess and less as a front brake, apart 
from on G handful of budget and smaller scooters. 
Mes! spo1s and larger scooters have a dsc, or 
even twin discs at the front, and rear discs are 
becoming more commG(1 too , Drums are st il l 
sometimes user! for the rear brake on a f9\N 
scooters unoo 125cc. even where there are 
discs up front. Thero's no real big deal in this 
practice, because a t'oNO·v...nee~r needs the 
rna,onty 0' Its braking force up front as the majority 
altha weoght of bike and rider transfers to the 
'ront under brar<lng . So even on an all-disc 
machine, the roor 'Nill be Jess poy,erful than the 
sys:em at the front. 

A number of scooters now feature linked 
braking systems, where actuat,on of either brake 
lever part,ally operates the other bra",e, balancing 
the braking fcrees and relieving the ridE)( of some 
of the respon~bllity of applying measured fofces 
of braking to each levtff. Ali ti -lOck braking systems 
are emerg ng 100, smilar in principle to those 
found on cars, where no matter haw much 
braking force is applied by the rider, the wheels 
can't lock JD and cause a skid. 

Disc or drum, all braking systems rely on 
Inction to clo what they do, convert'rg the kinetic 
energy of Ine movmg wheel into heat. 

Drum brakes 
In tho case at drum brakes, shoes lined with 
IliCt on material expand aganst an iron or steel 
braking surface integrated into the wheel hub 
when the lvakG IS applied The shoes are 
mounted 01 a brake plate that r8mains Slatooary 
as the wheel rotates. In a typical arrangement one 
erd 01 each shoe IS mounted on a pivot and there 
IS a cam at the shoos' other eOOs , Spnngs are 
used 10 holj the shoes away from the braking 
surface of !he 'NheeI until the brake is applred and 
relum tns shoes when the brake lever is released, 
The cam that moves the shoes outwards 10 make 
contact with the hub's braking surface has a lever 
attached to:t that is actuated by a cable attached 

to the brake lever. 
The amount 01 stopping power genera:ed IS 

dictated by row much leverage IS applied tnrough 
the system. Factors such as the length of the 
braltJ3 lever and how- far along it you apply 
pressure , and the length of the lever at the cam 
both have a role to play. Su tlUld~ the dlamelef 
and breadth of the braking area of the hub, and 
the area of frictoo matenal and its type. 

Heat diSSipatIOn is important too, if the brake is 
to retain its efficiency and avoid 'fadir"lg', which is 
whe'e drum brakes lose out when pushed hard, 
althOugh they aren't ~ed too hard on scooters 
in m:>st SituationS. 

Disc brakes 
As II'S exposeclto the e'ements, a brake disc is 
far more able to dissipate heat quickly. OperatiOn 
is usually by a hydraulic flud system rather than 
the cable operation of drum brakes. At the lever 
end s the master cyl inder, whiCh contains a 
narrcwer piston than the p;ston(s) at the caliper 
end Ithere may be Ofle, two or more m OVII)Q 
pistClls in the caliper). The difference in the size 
of the pistons takes advantage of something 
called the 'hydraulic multipl ier effect', which leads 
to relatively small pressure being applied to the 
master cyl inder by the lever, translating to much 
grea\3r pressure at the caliper's piston(s). The 
caliper's piston(s) push steel-backed pads of 
fricticn matenal into contact with the diSC, slOWIng 
the Ir\heel. The calipers have 10 be designed so 
that flex is kept to a minimum to maintain 
constant I1o"Irl nreso;ure on the diSC, and the 
diameter of the disc itself IS optimised for best 
leverage to stop the spinning wheel, Piston ratios 
are carefully calculated so 1hat the brakes are 
neitller 100 sharp or too sofL 

Vv'hen the brake lever is released the diSC 
pushes the pads awcry from it and the caliper 
pistOl' retraction process is assisted by seals in 
the caliper that twist as the piston moves out 
so heping to draw It back in as braking pressure 
is re~)sed 

&plod~d diagram of typical 
I1fum briI/(e slill popular on 
lJIany scooters (1I!It) 

Cross-sectKn dr;w. g 01 
motorcycle tI¥lr; disc bra~es 

wS a ( • .lbied-up, shghUy 
ore ropr!lstica/ed syst~m 

('Ian thaI fourtd 011 most 
ClSc-fJriJAed scoOiers 
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Well -designed scooter bodywork 

lends sleek , clean lines to the 

machine while protecting key 

components from the elements, 

dirt and dust. It also partially 

protects Ul e rider from the wind 

and rain with legshields and 

screens. The ultimate protection is 

afforded by the BMW C1 and 

Senell i Adiva wi thei r up-and 

over roofs, 
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lv10dem pastics have revolutooised scooter 
boctywork allO'wlng increasingly complex yet 
bghtweign: panels to be created compared to :he 
pressed Sleel deSIgns of old. Apart from weight 
savlflgS over steel, plastic panels do not rust. 
Glassfibre was the first successor to steel and IS 

cneap and easy to mould, paint and repa r. The 
ASS plastcs in Widespread use today are even 
lighter than glassfibre and can be mCJ(e easily 
formed Into extremely involved shapes. It is more 
diHicutt to 'epair than glassfibre although there are 
some excell9(1t plastic weld ng kits on the market 
that can be used by the home mechanic to repair 
oacks and reattach broken off soctlons and lugs. 
More extensive damage tends to mean 
replaceme1t with a new or second-hand 
corrponent. 

Carbon fibre is the current wonder material f:)r 
exotIC motorcycle bod"ywork, although it has yet to 
find WIdespread use on scooters. It mfghl be light 
ard Incred bIy strong but carbon fibre panels are 
incredibly expensive to manufacture compared 
toABS. 

The enclOsed nature of the typtCal scooter's 
mechan,cas and electriCals mean that some or ai' 
of the panes Will have to be removed at some 
POInt. A sc:)()ter's txx.ty.vcr\< IS reasonably easy to 
remuvt:l tu t.:clrry out ma,ntenance and repalf wor1< 
on the machine II a few Simple rules are kept 
n mind. 

Belore removing any panel, check the lOcation 
and ~ of fasteners being used , Some of these 
might be hdden inside und&seat compartments 
and the I;ke, so have a good look around the 
panel. Fasteners used 01"1 scooter txx:ty.vork are 
usually crosshead or AJlen head bolts , but trim 
cl ips are deployed on some panels, and adjacent 
bodywork. sectiOl"1s may be joined by interlocking 
tabs that must be carefully separated and jOined 
to avoid damagtng the panel's fin ish. Those lIicky-

looI<i1g Inm clips must have their centres PUShed 
in to remove them. The centres have to be 
pushed back out before IocatlflQ them for 
reassembly. There may a'so be moulded pegs on 
the back of some of the panels that lOcate In and 
are held by rubber grommets on the frame or 
braCKets attact1ed to It. Somebmes other 
components like mlllOrs, seats, battery 
compartments and passenger footrests have to 
be removed before a particular panel can be 
taken oH. 

OlCe you're satisfied that you've spotted all the 
fastEners , you're ready to remove the panel. Take 
carefu l note of w'here eacll latilt:l l tt;r l iaS come 
from and the position of any washers and spacers 
to make things easier on reassemb~. Put the 
fasteners in a safe place - iI's amazing row easy 
it is to lose them on a 'NOI1<shop floor or 
workbench. Should the panel be reluctant to 
~, check again lor any fasteners you might 
have missed. Some manufactur&s seem to lake 
great delight in hiding the odd fastener In not so 
obvlcus locations. Never use exceSSNe force 1'1 

anerrptlrlg to remove a panei as it'S a I too easy to 
cause expensive damage. VVhen removing larger 
panels enlist the help of a fnend to avoid 
damaging the txxtyvvork's finish by drOPPIng it on 
the v.orkshop flOOr/garden path 

Pror to reassembly check that all fasteners, 
washers and rubbers are In good concMion. 
Repl.xe any that afe suspect. Also make sure that 
mOU'lltng bracP<9ts are straight and undamaged 

Or replacing panels, take care not to ov& 
tfghten fasteners . This can place undue stress on 
panels and cause them to crack, Even If thiS 
dama;,e doesn't occur immediately, a panel under 
stress 'Nill eventually craCk. Some manufacturers 
use qJick-release type fasteners at stressed 
points on panels , These tum through 000 to 
release or reattach, so can't be over tightened. 

Talle care removrng A8S 
plastIC panels !o aVOId 
bre3.t:tng tabs (/ell! and look 
wefu/ly fa make sure you 
have /ocaIed every reldll 'II(J 

screw (riQhl). There are 
Of len one or two h dden /USI 
wi of sight 

fricky-/ookliIQ Inm clips 
need centres pushed in tor 
removal 

.afld pus/lerJ bae wll 
priar /0 reassembly 
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Derestriction 
and tuning 
of 50cc scooters 

94 

-

Most world markets require that 50cc scooters are 

supplied in restricted form to comply with local 

licence requirements for young riders. Of course 

once a rider is of an age and has the right type of 

licence, there's nothing to stop them derestricting 

their scooter to enjoy a little more performance. 

-
~ 
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That's one way of extending the 'shelf-life' of your 
scoo:er investment. Most mooem s~ters have 
the looks to outpace most sports cars in the car 
park grand pnx, but the real ity out on the road is a 
little c ifferent. They might hang tough on the street 
but simply don't have the power to back up their 
aggressive looks . Acceleratton is not a problem for 
most sina i capacity scooters but their lowly top 
speeos are reached al l too qUICkly, It can get 
frustrating rid ing everYNhere at 30mph flat out 
especial ly vd,en your scooter has been designed 
with hand ing and brakes that can easily cope with 
mucr higher top speeds . 

But al is not lost. Basic derestrictlon is a 
relatively stra'ghtforward procedure on most 
models and it's possible to unleash a top speed of 
between 45 and 50mph without breaking the 
bank, sometimes without spending any money 
at all. 

Beyond basic derestric\lon there is a huge pool 
of aftermarket suppliers and tuning specialists Hlai 
can supp~ go-faster gcxx:J'es and the technical 
expertise to make the most of your scooter's 
potential And that poten~ i a l can be real sed 
whether y:::lUf goal is simply to beat your mates 
round the streets or mix it With the fast folks on 
Itle racetrack, 

Just ranember the basic ru le of l uning -
there's afNays a trade-off. VVhether that means a 
less Civil ised, smooth and tractable ride , poorer 

~ 

tuel economy or comprOffilsed re llabiliiy depends 
on hJw far you take things. For example a race
tUf\8j scooter on urban streets would be a misery. 
as a l the power is usually at the top end and 
raised gearing wi ll lend to compromise 
accelera\lon at the expense of the higher speed 
needed for racelr::lrk wnro< Anrl ()rl(;A you've 
spent a few hours razzing a full -house race motor 
on the street It' ll be time to get stuck into the 
cons'derable time, not to mention expense , of 
rebu'd ng it. 

T18 trick With tuning is to have al l of the 
elements working together to deliver the type of 
usable performance you want. The good news is 
that there's enough headroom even on standard 
scoots to raise performance safely and reliably. 

The scooter 
The machine shown below is an aging 1 993 
Ya'TlElha B Whizz , but nonetheless provides a 
SJootJ exa!!l~ l e of wnat can be done , This is the 
scoot that was at the vanguard of the current 
sports scooter craze , and was first introduced 
over ten years ago . Although it's now looking a 
bit dated , It's stdl a current model in some 
countnes , and the engine and transmission are 
still in use on loads of scooters worldwide , so 
it's a good example to use to show what 's 
avaiable to pep il, and countless scooters I ke 
it, up, 

- --

Gee whiz It'S a tuned-up B 
Whizz, With considerably 
more bang for your 
scootermg buck 

Know t OUr scooter 95 

http://www.pdfdesk.com


, """ 
sselltlal 1ft frOst lUI/tnt} 

efforts Nute I,ick art, (able 
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What does what 
Any tuning modification you make to your 
scooter's engine has an effect on the 
lransmlSSion. So let's remind QU'seves of hOw the 
transmissbn works to fu lly understand vkiat 
happens as we go In purSIJit of speed. 
There are four baSic elements. 

1 The front pulley 
The front DU·1ey L$ two separate plates forTning a 
'V In which the drive belt SIIS. At low revs the 
pulleys are wide apart so the bel SllS fut1her down 
in the V - this gives a IOIIV starting gear so the bike 
can pull away. As the revs rise, centrifugal force 
Pllshes the halves of the V together, forcing the 
belt to the outside ancI giving a hgher gear for 
better top speed. 

2 The rear pulley 
This behaves In exactly the same wa-t as the front 
pu'ley, rut in feve!"Se - low revs mean the halves 
of the V are kepi tDgCther fDr low 
gearingtaccelerat on, and hgher revs force them 
apart for h'9her geanngltop speed Because the 
two pulieys behave oPpoSitety, the belt is 
automatically kept al the proJ:;ef ter\SiO'1. 

- - ... 

-
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A replacer 
Id/or rollers iI e Q 

quO kest way 10 more go 

Using differen/ clutch 
sprmgs or an ad/us table 
clutch allows you /0 vary the 
pomt m the engme rev range 
at whICh the clutch engages 

3 The variator 
l his works in tandem w ith the front pulley. The 
pulteys control the range of ge3.nng, but the 
variator controls lhe RATE at "'hich the gearing 
changes. It does this with weights that are thrown 
outwards by centrifugal force up ramps in the 
variator, in tho process forc ing the two pulleys 
together. The heavier the weights, the quicker the 
geanng rises , the lightor the weights. The longer 
the gearing takes to rase itself. So if you have an 
tll I\;jir Ie will i lul::; u r miUldlll,l fJ, y:JU edf l rW::Je tl18 
gearing sooner because it will st il l drive, so you 
use heavier weights . II you have a peaky engine, 
you want to keep the gearing down for longer to 
allow the engine to get up into its power band, so 
you use lighter weights. Many 118nulacturers 
crudely but effectively restrict the top speed 01 
their machines by having a pla:e bolted 
concontrically to the variator \'Ii'hich prevents the 
weights from being throvlTI ful ly outwards, hence 
keeping the geanrg low, 

4 The clutch 
This covers the transition from ticking over and not 
moving, to actually driving along. A steel drum 
driven from the rear pulley spins round a set of 
clutch shoes (like a drum brake's shoes) that are 
pivoted at one end and SJrung at the other. At 
tickover the centrifugal force isn't strong enough to 
move the shoes against t"l8 Springs, but as the 
revs rise the shoes are t~own outwards against 
the drum, You can chang3 the springs to vary the 
point ill ttle rev r<:lfllJ8 <:It wl lid l ttle clu tet l 
engages, or you can change the whole clutch for 
an adjustable one , \lIhich can be varied to deal 
WiTh different conditions m types of rid ing . 

It is often 
gf' '1 

ssary 10 
I~' a 
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EXHAUST 
This is the most popular moeJiflcation for three 
reasons . Firstly, the rna n restrictbn for most 
scoots is In the exhaust. There's often a washer or 
a p pe welded into Ire header end that can be 
extracted 'Mlh the careful application of a Dremel 
or Similar type of tool to grind ffi'i?y the weld 
holding In the restrictor. 

A slep up from Simple dereslrclion 01 the stock 
01.00 IS changing rt for an afterma'kel performance 
Item. Bul be aware that some of these are not lor 
foad or highway use, so you may la:l foul of the 
law If stopped at the roadside, But fitting the right 
performance p:pe can have a huge effect. They 
can also look very good and tncl<: and are usually 
a cinch 10 fit. 

VARIATOR 
You don't striCtly need to change th~, as you can 
just Change the roHers ;0 the standard Item aier 
removing any restriclOf pale as de501bed earl.ar, 
but a racing varator gives you a smoother and 
more accura:8 change ,n ratios as !he revs nse. 
Fllting one '$ rot diffiCult. but you Tray need a 
special tool to hcJjd the pulley while you undo the 
nut. The B V\lhizz was fined with an Omega 
Raong Concept vanator, lI,tHen comes \O\I1th three 
sets of weights to fine tune the response to suit 
your other modlfrca~ons, 

Most pipes don't need changes to the 
carburet tor settings , howev:lf check WitI' yOur 
nearesllLning Shop to be sure , But many do 
come with different weights for the vanator wfli ch 
can be tricky to set up right, so if you're not 
confident in your mechanical capabil;ties, get an 
expert !o do ft, This IS a Nilla Super Scoot pipe, 
check the web for your Ioccl d'S'rbutor, It's no;: the 
cheaoest of aftermarket ex/"ausls, built fits 
straight or, g,ves a healthy JXM'er rcrease, and 
has a n ce deep tone - many aftermarket pipes 
sound like a COUple of wasj:s In a bean lin, SO that 
.....nIle you might have been lruslaled at YO.Jr 
scooter's lack of go, the wf10le neiQl1bourt'ooo ;s 
now lnitated by your rasping attempts to screw 
every last gram of p<Y1.Je( ou- of your b,;ke. 

CLUTCH 
Depend ng on the level of lure, your SCOOt might 
benef,t from d'ieront cJutch springs 0' everl ClI' 
adjustable clutch. This allOWS you to choose 
exactly where the clutch bites, so if you've got a 
very peaky, pcr.verlul engine, YOU'1 adjust it to 
come In at higher revs to give Ire engine a 
Ctlance 10 sp,n up nicely. 
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DRIVE BELT 
Opinion is divided on whether the standard belt's 
up to the job with a tuned engine, It's best nol to 
take any chances in this depanment to avoid 
being strar'ded at the roadside if the standard be'! 
:Bls go. And there's a possibi l!\y of a more 
fr8C1LJ€nt irritation In the form of a constantiy 
slipp ng oolt under the new improved load 
generated by your derestricted/tun9d &XJOi. There 
IS a variety of belts ava lable made from super 
strong and durable Keviar, The one above is by 
tuning pJrts spec,alist Malossi 

CARBURETTOR 
11'e stamard carburettor is often tuned for the 
scoot's rolSiricted status, so subst,tuting it with a 
larger bcre item can he'p to boost the power. The 
onry problem is that sometimes they can be hard 
to set up. This Gurtner Racing carburettor is 
bigger Ir an standard but fits onto the standard 
stubs ard ta"es the standard airbox, You also use 
the existhg thr01!le and choke cables and all the 
sett ings are already tuned to your b ike's engine so 
you don 't have to mess about with jets. It makes a 
hLlge d rterence to the eng,ne's piOk·up . 

REAR SHOCK 
The B Whizz is not alone in having a very basic 
rear shock absorber. The rear suspenSIOn unit is 
often one of the first victims '/.nen manufacturers 
are looking to buiid scooters down a price. Th s 
TOj:: Performance shock is anything but basic - it 
hm, an anoehsed alum inium body and adjustable 
spnng preload and damping . This type of shock 
car be adjusted to SUit the type of riding you do , 
whether it's hard solo blasts or MO-Up riding With 
a passenger, or even carrying luggage on a 
canp'ng tnp. 

TVRES 
YOLJ' tyres are the only part of ycur scooter in 
contaot wi th the road, m it makes sense to get 
the best you car, The B vVn Z lakes big fat tyres 
and we wanted a chunky tread pattem, so we 
fittej some Cortinental Zippy 2 tyres . Not only do 
theyook the part and grip like leeches , they 're 
pretty cheap too . As we saw in the section on 
tyres, manufacturers are beginning to take more 
notce of the needs of scooter riders and are 
baSing a number of their products on the h igh 
perlonnan ce tyres they make for the demandng 
spcrtsb:ke rrarket. 
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AIRBOX AND FILTER 
lots of pertormance aif tillers are available , but 
you'll nee<: to fe-Jet the carburettor if you're not 
sticking w ith the standard airbox. The airbox is 
another area where some manufacturers introduce 
restnctoos. this time on ti"€ amount of air entering 
the engine. Plaslic snorkels and baffles are the 
usual s,gns, and to dereslnct the r removal will be 
required Research the specifics of your particu ar 
scooter before commol1ing to butchery Of course 
:f the alrbox is f\a.ving more ar the engine wll 
need a correSpondingly larger amount of fuel. and 
thiS WI: mean rej9tting or replacing the carb WIth a 
larger lIern to compensate. 

REED VALVES 
A two-stroke's reed valves control the inductoo of 
tt"le fueVa.r mixture and reside JUSt inbOard of the 
carbs. Agan stock items can be restrictIVe whi;e 
performance al:ernatives are deSigned to flow the 
air/fuel mix easer and more consistently. High
tech materals SUCh as carbon-Ilbre are found in 
some performance reed valves 

100 rhl' 

BIG BORE KITS 
rt 50cc really isn' t enough for you , then there is a 
vanet; of larger Piston and bore kits aV8:lable. 
Nbs! will take a 50 out to 70cc and orOVlde a fair 
bit of extra go_ But they need to be fitted in 
conju')Ction with a different exhaust and variator 
rd~rs to gel the full effect. and may need some 
carbueUor modilications and most 'ikety 
replacement with a larqer unit. so It'S best to }:let 
this d:x're by an expert. You may a'so find it 
necessary to Change the hna! gearing to make the 
mos; of the OOosled power. 

OTHER FORMS 
OF RESTRICTION 
With the grQ'WIng sophisticaton of scooter 
eiectrQ(1ics, manufacturers are finding it easier 10 
restrict performance WI the blaCK bcxes thaI 
contrOl ignitiOO timing. impo~ng a rev limit to keep 
perlormance down. The bad news is thaI lhese 
boxes tend to be 'potted' so that they car-'t be 
Interfered With by the amateur mechanc, but tre 
good f"leINS IS that the aftermarket can supply 'ptug 
and play' atternalTVes that slot straight In te shift 
the rev ceiling and change the ignition timing. 

=----~ -- ""4 

-
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THE RESULTS 
A tuned scooter smuld be transformed , and only 
for good reasons , If you've done it right The long 
".,..ai! lor anything to happen Iflhen you pull away 
wi l be gone , as ,\111 the asthmatic , muted exhaust 
note. In its place w ll be a deep but sti ll sociable 
bark from a wel,-chosen exhaust system and the 
revs ZIP up to something usefu l before the clutch 
cuts in. vour 50cc scooter 'Ni ll pick up so mLK.:h 
speed that you'q find it hard to believe you're on 
the same machine with iis new 50mph plus 
top speed . 

It' ll certainly keep up 'Nith most traffic though . 
There's m ne€d to break the bank to get a vast 
increase In performance. An exhaust fix or swap 
OIl its own wil l give you a noticeable power gain, 
the carburettor will hike it up again and you only 
really need the clutch and variator to get into real 
fine u nirg, Yeu can transform a docile 50 into a 
real~ proct1cal traffic muncher and almost double 
itG top and spoed OLlGI~, 

- ---

-

THE LAST WORD 
No one who's ridden a sorted scooter after riding 
a restricted one would disagree thaI the faster one 
is much, much safer in modern traffic - for one 
you've got enough power to accelerate out of 
trouble it you need to, And since the rest of the 
scoot was designed to go faster anWvay, there's 
usual~ no need to uprate the brakes and 
handling. BUT, as soon as you de-restrict your 
scoot you could fal l foul of your riding licence 
restnctions and the requirements of your insurance 
pol cy, It is your responsibi lity to bear all this in 
mir d before embarking on scooter tuning . Tell 
iflSurers what you have done, or plan to do, The 
premium hike may not be as severe as 
yOL expect , 
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Tools & 
Maintenance 

104 ThE 00CI;Ir boo: 

Prevention is always better than 

cure, as they say. Sticking to a 

sensible maintenance schedule 

for your scooter will nip problems 

in the bud and ensure your 

scooter is the reliable, convenient 

transport you expect it to be. As 

well as helping to avoid 

unnecessary, costly repairs, timely 

maintenance will keep your 

scooter in safe working order. 
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A scooter's basICally a collection of components 
that go rOJOO ard round, and up and dowTl, so 
wear and tear is Ine\Iltaole. In addition, 
consumabies wear out and components 
WOr"K loose. 

Your owner's handbooK and wor..;.shop manua 
out ina the dai'Y. weekly. monthly aOO annual 
checks and maintenance tasks your scooter 
reqL. ires. But II you have neither 01 these !:xxlks, 
mis chapter explains the basiC essentials, 

Tools am essentls lex looking altex your 3cooter 
property, Good quality products of the correct type 
wil he p yJll mnke a gcod lob of th;ngs , You don '; 
need to k~ your gnrage Of shed out like a main 
dealer wo1<shop, but having a few quality 
essentials heps. 

ThIS nag SPMlflfll (jlrvlJ 
the liars and b' 
hPilds re /fle k of 
roo fJ oil! IIDOg better 
co c /fl /lle r mponent 

Spanners 
A se: of spanners ranging from 7-1 9mm IS gocx:I 
enough to tackle the majority of the fasteners Ofl 

mill'! scoot6fS. although yoo may want to buy two 
'0, 12 and 13mm spamers as they re popular 
sizes and somobmes it takes !'NO to lI1do a 
corrponent. 

Euy combnaliOn spanners - they have an 
olXln end and a nng end, There are numerous 
jaw-and-ring designs, The more eXper1sve types 
arive on the I ats of the fasteners rather than the 
corr-e rs, But don't worry 100 much aoout this: 
qual ty and comfort are the pnorlties, Buy the best 
you can afford and, II you lind over 1 me that the 
most commo'lty used spanners are wearing badty. 
replace them Wlm hgher quality items, Gar boot 
and yard sales are a great source 01 second-hand 
loos lor people on a budget. Your money might 
be tet(Or spent al one of mese ramer tnan on 
cheap and nasty rew slu'f 

A couole of smal adjustabJe spanners are also 
a worthy addllon \0 yOUr toolkit. but they're not as 
good as non·adlustable types because tney are 
more crone to sl nning on l~stAf'lAffi , .....,niN'l 
caus:es them to rouna 0'1, 

5 ;pa flf1r 1l(lre 

angles tit dn 
on the co ng 11" 

and bolts 
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Socket sets 
A socket set is VItal. As With spanners, cheap stuff 
s a no-no. 

For scooter 'A'Ork, "4. % and 'hin are the most 
popu!ar drive siZes. Wlin soc~ts ranging from 
6mm to 24mm In the beSt sets for scooter 
maintenance. Most SOCkets have a 12-poim 
deSign, 'Nhoch .:IJlo-,..vQ !ho GOCkel to fit in more 
po$l1iQrlS and gnp rot heads and nuts snugly to 
avoid rOUnd;ng , HQ\.vever, as with spanners, a six
point design IS better in SOfTlo? ways as it IS more 
tolerant of fasteners that have already been slightly 
rounded I/I/hen you remove rounded fasteners :l'S 
a good Idea to replace them with new ones - you 
might not be so lucky gel1in(; them off the 
next time, 

Allen, Tcrx and spline bits are available to fit 
socket drwes. Torx and spline-headed boilS are 
rare on scooters, but where they are used you'li 
need the approprale sockets. 

Screwdrivers 
It's 'NOrth buying good qua;ity screwdrivers as 
screw heads are frequent ca,;ua t es of home 
seMe 1'9. This '5 not at-...-ays the fault of the home 
med1anic: Ine metals JSed ae etten 0: intetiOf 
Qua ity. Buy screwdnvers witt- go::x:l I ps and 
cQIT1fooabje hand es. A seleaion of Ph I~ ps. pia n 
cross· head and flat-bjaded s::rewdrivers IS 

enough for most jobs. Be su'e to use the 
scr&Ndriver that best fils the ?£rfNI slOlS you're 
worKing 00. If you Intend io strip your engine, an 
Impact driver that can take sockets as well as 
screvvdnver bits IS handy. 

Allen keys 
A good set of Al len keys is essential The cl3ssic 
'L' shape are fine, but consK:Jer getting a set of 
Tbars and some socket Allen keys. Use the 
SOCket keys to loosen tight be IS followed by the 
T-bars to sp-r them au:: qJckIy. The most 
comm~ sizes are 4-8mm, tut try to get a IfNI in 
sizes a little either side o' 1'1 s ranJe. You'l rarely 
reed to use 1 and spine ~.eys on your SC<Xrter, 
blt. you won't get tnese types of fas:eners undone 
wthout a sel. 
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Pliers 
As well as a S1snd3rd oot of pliers, long-handled 
snlpe-rtOS3 pliers are eXlremety useful fOf worklllg 
on scoota-s. They aHow you to reach deep into 
the madline through limited gaps. A pair of vice
gip OIiers willa so make rte eaSIer. It's a so worth 
,nvesting In a pair of circilp plrers - you won't need 
them often, but you'U be glad to have them when 
you do. 

Torque wrenches 
Vvtlen it C()(l"\65 to reassembling yoor scooter. a 
torque wrenc;t, is handy to ensure fasteners are 
tig1tened 10 the correct f'gures. as listed in your 
wcr",s.,op manual. This will aVOid snapped 
fasteners, Stnppoo threads and distorted casings 
Of worse, Thore are two types of torque 'Menet,
the beam typo , which uses a pointer on a 
calibrated acaJe to show Ine correct figures: am 
the pre-sa' type where Ihe torque '$ set WIth an 
adluster and the tOO 'grves' or clk:ks when the 
fasteoor IS al the correct tightness. You'! need a 
torque wrench sUitable for scooter work (the 
majority of senings for scooters are lower than for 
carsJ. A range of 7-100Nm should suffice. 

Tool care 
Look. after '(OUr tools and they'M give you years of 
5e'ViCe. A squ rt of WD40 and a w pe with a rag 
after use is wise. Store them in a decent too box 
kept in a dry place. If you :ry 10 apply some logic 
to whal tocj goos where In the box, you'l save 
yourself hOJ'S of fruslraoon hunting for Ihe 
rght tOOl. 

Some jobs on your scootff wil require specialist 
tools deSigned by the marufacturer. Because you 
wit requ re these only rarelY. It's best to h r8 them 
Ir\Ihen necessary. Some OWfle'S' clubs also 
()f)f!I";'I1p. lnol loan schemes. Invest In a battery 
charger and a triCkle charg:Jr for those occasions 
wtlen the scooter is stored for an extended 
period 0' Ime. 

A drain can or tray for 0: and coolant is useful 
As are an oil can and a grease gun. 

A muitimeter and a contlnui~ tester w II help to 
isolate electrical fau lts. Buy a strobe to week 
timing provided yOlir scooter has provisIOn for 
dynamic timIng. Most 00 these days. 

Other items that wi'l pro'!e useful are a soft 
faced mallet, a feelor gauge, bearing pullers and a 
brake bleed kit sUitable jor OIIe-man operat·on . 
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Cleaning scooters is s easy as it 

is important. It's easy because the 

extensive panels that encase 

most of a scooter make cleaning 

a cinch. And important because 

apart from keeping your scoot 

looking tidy and new for longer, 

which increases the amount of 

money you 're likely to get when 

you sell or trade up to a newer 

model , it 's also an ideal way to 

spot minor problems before they 

become major headaches. 
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The wor1d of 1l'0tOfCyCie racing provides all the 
reasons wtly you should make yourself a friend of 
the sponge and bucket \'Vhen race bikes are 
cleaned th3 mechanics aren't Just trying to keep 
the sponsors happy, As they clean the v.tleels, 
they'll be looking fa( cracks or dents. It's the 
same wi th the rest ot the chassis arx:! other parts . 
Clean ng IS the best way to discover problems 
beforo they get senous. 

The first thing is to c lean off the worst of the 
muck, v.tl ich r.ormally comes in the form of road 
filth and bUIt up brake dust on rims, A specialist 
bike or car detergent will cut through the worst of 
the road fn.lck; resklual brake pad dust on nms 
can be attacked w ith proprietary brake c leaner, 
agitated by a small nylon brush (or an old 
toothbrush will do, just don't put it back In the 
bathroom r3Ck afterwards). Remember to clean 
dust from Inside the caliper too, and use only 
brako cleaner or fresh brake fluid. Other soIven:s 
mlQhl attaCk the hydraulic seaJs. Rinse off 
deteroents promptly to avoid any detrimental 
effect to fll1SheS on bodywork and wheel nms. 

AVOid USII"lg petrol as a degreaser on any areas 
where 0:1 build up might be a problem. Apart from 
being highly flaMmable, you don't want to get It on 
your skln; it can also attack some plastIC and 
rubbef parts. Applying degreaser by rag reduces 
the Chances of it gett ing wtlere It shouldn't. for 
exarrple In the wheel beanngs , Use a proper 
degreaser and look carefully for the source of any 
lubriCant leaks such as t\oVO·stroke oil Pipe unions 
and fork seals. A clean followed by a short run 
can often reveal the source of any problems , 

A scooter can be washed with 'Il9ter and 
household detergent, but dedicated detergent is 
bette"" than household washing-up liquid. 

Tq:J the jOb off With a thorough polish. There's 
a bewildering array of specialist cleaning products 
on th3 market and si licon products claim to 
provide longer resis tance to d rt budd-up . As a 
word of advice , don't go too marl too nlt P.f1 with 
pant· restoring polishes as these are usually mildly 
abrasive and you might wind up going through 
the paint , Use specialist polishes on bare 
aluminium and chrome if your scooter has these 
materials. 

For general cleaning you can do all these JObs 
with a common or garden domeshc Silicon polish 
- the same stuff you use for dusting the shelves 
indCJCJS. It's SlJpnSlng what these polishes WIll 
remove from the dirty surface of a well·used 
scooter, As they clean and pohSh at the same 
time 'IOU ooly have to do the job once, but don't 
let the sprayed on polish dry out in warm 
condi:ions as it can be a nightmare to remove. 

The golden rule of cleaning IS to use a clean, 
gnt-free rag on your screen and palntwork, 
ScrealS and panels may need replacing or 
repairtJng II deeply scratched by sponges or rags 
that have been used to wash off gri tty road 
depoSits from wheels and chassis, 

If YDu're serious about cleaning, or your 
scooter gets particularty filthy, you might want to 
invest rn a Jet washer, But don't be too vigorous 
around 'Nheels, head , sWlngarm and shock 
beari rgs, because their gl·e11se can be blasted 
out in the process, which w,11 accelerate wear, 

A f?eriaJi two-
wheM! ~pc.. 

and imp nts. Beals iJ 

sponge ar.o 8 brJcAe/ lv. 
wa.rm walf:f and 1\ . ~Iiing 

finiJid AJrIIotJgh f beller 
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Daily pre-ride 
checks 

When you use your scooter on a regular basis, it's 

aU too easy to get complacent about m aking the 

daily and regular checks that ensure your scooter is 

safe to ride. But a few pre-ride checks make good 

sense, regardless of how often you ride, and make it 

easier to spot problems and wear and tear early. 

Your owner's handbook lists most of the pre~ride 

checks you should undertake, but jf you don't have a 

manual, or it's not as comprehensive as it should 

be, tne next few pages cover the key areas to Inspect. 
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Engine oil: 
four-strokes 
First put your scooter on its cen:restana on level 
grwno. If your mac" ne doesn't nave ere. gc: <) 

fnend 10 hold the SCOQt8! uprignt for you 
To get an accurate ~sure of Ine 0,1 level, 

check It .......tlen the eng roe is Gold. Ot"8!'MOO wal: 
fOf at least five minutes aier tbe oogine Ilas been 
run to gIVe it a chance to cod dowr. Make sve 
you have a supply' of the cermet oi avai1aole .f a 
top up is required and he careful not te ovet1 i I. 

If you find that you after have to add 0,1, check 
fl)( leaks, If Ihere is no sign of oil leakage arour(J 
the engine. it could be bum ng oi l'€c8JSe oi 
worn piston rings, fai ed "avo stem seals Of wom 
valves £Inc! gUides, 

Some engines hsve a sightglass in the :eft
hand side of the crankcase. Wipe the window 
C ean if necessary. The 01 evel shouk:l lie bet .... veer 
the MAX and MIN level hnes 

If the level IS beIO'w \')e M N lino, Llnscre-.v the 
Otl filer cap and top up wlh tne recommerded 
grade ard type of ~I, unUlhe leve' is up to :he 
MAX line :)11 the 8-gh1gI8$>3. 

O:her errd nes 'lave a :j pstick on ·he oil f! ler 
cap. Unscrew the cap anj V.1oe :he d j::stck on 
some ctean rag, t'len I'1Se't ne clean dips:lck 
back into the engine arc! SCIWI :he cap fully r. 
Some dipstocks have 10 tB resloo 10 !'1e fi ter neck 
to gel lhe COffee! reaoing - c'1eek your owre"s 
manual 

The 01 level should be up:o the MAX line on 
the dlpstlck_ Again , If necessaty. top Uf1 the 
engine 'Ni\h the rcc~merded grado an:! type of 
()i l to tJr.rg the levo, UP to me MAX .inc . 

Engine oil: 
two-strokes 
Top-up the oil tank 'Nilh a gocd quall:y two-stroke 
01 designed for mo\orCYC13 oi· njoclior systems. If 
your scooter is of the ot! :Jremx type ,:ra'e :hese 
days) then of course the oil h3S to be rr xed wi" 
the luel. Injector oi s are ro! suitabe for :his lype 
01 OI3'ro I system. 

On all wo-sl'Cke sCOQle's w'h an 01 level 
warn ng lig"t, checK thai the ~gt't eXling.J shes 
immediately at:er the engl11e s s'arted If thO ig':1 
s:ays on or comes on wt> e the M;uult!' is lx:rYd 
rioden, the 011 tank needs a top-up. 

But don't rely on the oil ~"''<lf'1 ng I gil: a one. Get 
into the habit of checking :he oil w"en yuu I ... 0 
'Nith fuel. 

If the engine IS run Wilh.Ju·_ oil. even for a she(:: 
lime. engine damage and. SOOll after. engine 
sel/ure Will occur. It is adv:sable to carry a oo1'le 
of two-stroke oil in lite storage co-npartmcnt in 
case such an emergency ar ses , 
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/( d up willi 
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Investigate /tie 01 
eKCeSSIYe coo ar lOss 

"your scooter S 
temperature tplfJe k ep an 
eye on It The m~c/1tne 
should get up to 
temperature reasorubly 
I.jUl~My ~lI!j IlwJ) oil ~ lillie 
when me thernlc~'lat cuts III 
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Fuel check 
Take a look in the tank or refer 10, bul don't 
compfelety rely on, the fuel gauge. Use the nglll 
type and rallng of fuef for yo....- S(X)(lter - most run 
on 95 RON unleaded. Keep an eye out for fuel 
leaks and repair these immoc:latety. 

Liquid-cooling 
(JooJanr must be handled WIth care bec8use II IS 

poisonous. As with OJI, the ccoIanl level should be 
checked when the engf{)8 IS coo. 'NIth the 
scooter upn'ghl on a level suriace, Your owner's 
manual wlil tell you where the coolant level is 

mdlcated on your scooter. 
Keep a supp~ of coolant ava lable. A mixture 

of 50% distilled watel and 50% cClrroslon inhibited 
ethyter.e gtycol anti·freeze is the stuff to use, of 
the specihed type fOI your scJOter, Keep anti
Ireeze in the system ai' year rJUnd , not Just in 
winter, Do not lop up the sys:em using oniy 
water, as the coolant will become 100 diluted to 
be effectIve. Tap water is a definte no no. 

Do not averfitlthe coolant 'eservoir tank If lhe 
coolant is S9niflCar11ty atxlve the mClXlmum leve! 
al any lime, any Sl,XpIUS shOUd be siphoned or 
drained off to prevent II being expelkx:l under 
pressure when the engine's rot. 

II coolant IS being lost c!le::;k lor leaks ard II 
the problem persists haVe a dealer pressure
check the system. Also II coolant temperature IS 
consistently very high, the caJSe must be 
lnve5ttgatecf 

Brake fluid level 
Warning. hydrsulic brake fluid can harm your eyes 
and damage painlocJ surfaces. so use CXlreme. 
caulion when handling It. fino cover surrounding 
surfaces With a rag, 00 nol use fluid that has 
boon standing open for SDmE time, as it ab$Ofb$ 
moisture from rhe air. which can cause a 
dangerous loss of brakJng effectiveness, 

Support the scooter in an upflght p::>silon ard 
keep a suppry of ooT 4 hydraulic flud Wrap a rag 
aro..nd the reservoir to prevenl Spillage on palflled 
or ptaStlC surfaces If you haVE 10 lop it up, The 
reserv()lr for the brake master cyI'nders 'MIl eil:hcI' 
be adjacenllO the handtebar tevers or, where the 
master cylinders are cable OJ:erated, separa:e 
reserv()lrs will be located Iurtt"ef down the system. 

Fll)1ll III UIH t)l"(J~ ITI(!.'-;(ef t.y1iruef r~vuir~ 

drops sIov.-ty as the brake pads wear. but If the 
systom is USIng lots 01 fluid. loere may be a leak. 
Chock it out .mmochale~. 

Chock that the braKes work property before 
rx:llng, ~ the lever IS spongy tI1ere is probably a r in 
the system and the brakes wll have 10 be bled 
Refer to your manual, 

Be careful rmt to overfil l with fluid and mako 
sure that the diaphragm ard :)late under the 
reservoir cap are correctly situated before 
tightenir.g the cap, 
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Tyre checks 
Tyres must be fUn at the pressures listed in yvur 
a..vners manual or as recommended by the 
manufacturer for solo and 1'1VO-Up nding. 
Pressures should be checked when cold, not 
Immedldlefy after riding. Low lyre pressures can 
allOw the tyre to slip on the nm or come oft. High 
lyre pressures lead to abnormal tread wear and 
unsafe handling. Fuel consumption and comfort 
C8n be compromised too, 

ArN8ys use a quality, accurate pressure gauge, 
Check lyres careful~ for cuts, tears. 

embedded nails or other sharp objects and 
excQssive wear. Operation of the scooter with 
wom tyros IS dar.gerous because !racHon and 
handllr.g NIII be affected 

Remove any stones or nails in the lyre tread, 
olher..vise they'li evenlualry penetrate thrCll.J9h the 
casing ard cause a puncture. 

Ensure that the lyre valve body ~ not peris'1ed 
and that the dust cap and any ba ancing weights 
are 5eClJfety in place. If lyre pressures drop 
persiSlerrly, have them checked and replaced, or 
repaired I possible as scx:on as you can. 

T}'1e tread depm must be above the !ega/limit. 
Even if there 'o\.€IB no legal requirements, for 
safetyS sake troad depth should be above the limrt 
of [he tread wear IOOtCators. Their poSItion In the 
tread is u3U8lt/ shcMrl by little tJiangles at the edge 
of (he (read or the letters 7\rW' and an arrON Don't 
wail ul1li1'lO<Jr ~ are borderline before replacing 
and che<X regularly 'Mlh a tread depth if)(iieator 
tool' or rug. DirectionalarroNS on tho tyre 
Si(iOWGii$ r;hryN COlTlxl tyro fltmcnt for each w!looi 

Suspension and 
steering checks 
CheCK that the front and rear suspens;on operates 
smoot'lly WllhO\.Jt binding, ard thaI the rear 
susp:)r)S1()n ~ COfreclty adjusted and free to tr~ 
up ard d()VoJr') without toul,ng the scooter's 
bocty.rvork or any pann.ers you may have attached, 

Also ensure that thO sleering moves smoothty 
from locK to lock. 

Be legal and safe 
Lighting and 8lgnalllng: before setting 
off, check that the head ight, taJlllghC brake light. 
and turn Sigf'lals all worK correcW for your safety. 
to :at o:hers Know where you are and \Nhat YO.Jr 
Intentions afe as 'Nell as hghting your way. A 
wofking rem is useful from this ~nt 01 view too 
a'"1d, liko func t.oning 'i9h1s. is a legal requirement 
in most countries, 
Safety: chock that the Ihrottle ro:ates smooth!y 
and snaps shut vvhen released in all steering 
positions , Ensure that the stand return spring 
holds the stand securely up when retracted. It is 
also esse.!ial that both brakes work. correctry 
when applied and free off when released , 

CheC~ lyre pressures 
regu/¥Iy With an 
gauge. and don" rely 
those found on (oolpumps 
or garage air/it!es. 
supposmg you can get the 
/affer to fit on yom scooler'S 
lyre valves 

Keep an eye on your lyres 
tread. Nol JUst 10 look oul 
for wear but also any 
forelfln ob/eelS emb«Jded In 

the rubber t/lJt could 1 to 
punctures 

Look out lor 
/lIe fronl susp ;Jan s 
slancil//. IS and while you 111 

doI\o re ~ccp c~ on 
~ e lao 

Do ,,,, OK? Eve£. 
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Once you get in the habit, regular maintenance 

becomes a matter of routine. But there are some 

other jobs that, although they have to be done less 

frequently, are essential to the reliable running of 

your scooter. Check your manual for recommended 

service intervals, expressed in distance or time, and 

the tasks should be performed whichever comes 

first. Most routine maintenance can be performed by 

the home mechanic, but if you have any doubts 

about your abilities, especially when It comes to 

components of systems that affect safety, refer to a 

professional mechanic or your dealer. And 

remember to be careful around petrol, coolant and 

other chemicals. 
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Air & transmission 
filters 
Remove any txx:Jy panels fl€C8ssary to access 
the houshg for too air 1I1:8r, which cleans alf 

€rotering the carb o Urdo any screws securing the 
air filter mver and remove it. Take out the element. 
removing any addiltonal screws as necessary. The 
element I ..... dl be either paper or foam. 

If paper, place the fdter tace down on a c lean 
surface on ej tap gent~ to remove dust and d,rt . If 
you have access to a compressed alT line , 
carefu lly blow d ust and dirt from the element. A 
dwnagec or very d,rty. dogged element should be 
replaced . 

If Ino clement is foafT', rem ove and wash it In 

hot soap'l water, then bbw it dry ..... ith a 
compressed air ine or a ha rdryer set on the cool 
setti 'lg. Do net wring out the element in case you 
108' it. If the e ement is damaged or extromety dirty 
and can't be cleaned , replace it. 

C lean transmission tillers in tne sarno way as 
lor air l iters . 

Most foam l ilter elements should be oi led 
before refitt ing . Use ei ther air l ilter o i!, available in 
Ilqu d ry aerosol form , or rnake up your ovvn 50/50 
mixture d petrol and two-stroke oil. Excess should 
be s::P 8€zed out. VI/ear <luitable gloves and take 
cam not to da/nage the element by squeezing too 
hare Let Liters dry lor a spell before refitting, 
ensuring that f Iter housing S€;)ls aro In goOO 
cO'ldit on It they arGn 't. replace them . 

Battery 
SA8 tho eloctrical section in this chapter lor adVice 
on battores . 

Brakes 
See the brakintl section n this chapter lor advice 

on brakes 

/I IS airY sl always 
wcessary 10 remove a 
panel or If\'! to access 
fillers 

F( dements c n be 
c ned and reused 

~vJ() d mat SOl mg s not 
PI( e and the element 

O,d 

P. Iii 
cl ,ea as per th 

II' In leXI 

x Iy clr goo u 
(J emMI 

Agam fh 'e 
el and 
reus Frflll JS 

good on It/on 
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Cooling system 
uquid-COOIed scooters shOuld have the entire 
system regularly inspected. Before undertaking 
any inspectiOn or \M:Jrl<, be sure that the scooter is 
IhorougtJy cool. The engine and cooling system 
can retan heat for a long t/fTle afrer the machlfle 
has been run. 

A["\Art from yOllr d,.') tv check of coolant level, the 
entire sY31em should be pellod ical~ looked at for 
leaks. Each coolant hose and pipe should be 
inspecte::l along Its length and at jcins and uruons, 
as shou!j the areas around the head gaSket, 
where coolant enters and eXIts the engine's water 
jacket, and around the coolant pump. This will 
mean removing much 01 the tx:dywofk to proVIde 
easy access. PIPes can perish and crack, or 
become damaged through rubbing against other 
com~lS. Squeele the hoses along their 
~nglh, They should be lirm. but flexible, and 
regain treir shape \N'hen you stop squeeZIng them, 
If they have become hard , they are beginning to 
lJEjIish and should be replaced. 

If you find sig1s of leakages at joins and unions 
In the system, tIQh1en ihe hose chps, but not so 
much Ih31 they cause the hose Of unoo to 
col lapse. 

Next trting 10 look at is the radiator, vvtlidl 
should be inspected for leaks as well as physical 
damage. Also make sure that the radiator IS 
carefully cleaned to remove drt and dead insects 
from the fins. Ottlervvlse its efficiency will suffer 
beCause air can't effectively get to the fins to cool 
them C10Ck also for bent or damaged fins. Bent 
fins can be gently bent back .... ith a screvvdriver, 
but il more tr.an a third of the radiator's area is 
affected, replace the rad.ater or have It repaired 

Leaks from a radiator will leave scale deposits 
or coolmt stains bekYN the leak. A leaking radiator 
can be repaired, oot If the damage or corrosion is 
too eXjJ€f\SIve, replacement IS the only optlOfl. 

If the COOfing system is leaking from any POInt, 
don't b6 tempted to use car-type radiator sealants 
as they can block the narrower waterways foond 
in scooter coolant systems. 

Look at the coolant in the reservoir If It is 
disCOloured or ful' of scale. the system should be 
drained, flushed out and refilled with fresh coolant 
in accordance wi th the procedure In your 
scooter 's workshop mIlnllA!. To test that there 's 
sufficiert antifreeze In the coolant, and that tIlefe 
IS lhe nght concentration, use an antifreeze 
hydrometer. If thiS Indicates that the coolant IS no 
longer I..p to the JOb, then the system will have 10 
be draired, flushed and refil led 

ANoiays run the scooter, let it get up 10 
operatirg temperature. then dleck for any leaks 
ater undertaking any work 00 your machine's 
cooing system. 

If your coolant level drops Inexplicably, and 
there ar3 no apparent leaks, have the system 
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pressure·checked by a dealer. 
If the system does n€€d draining, flushing and 

refll ng, first allow the engine to cool complet~y. 
NENer let antifreeze get In contact \"IIth your skin Of 

the pcllnted Of plastiC surfaces of :he scooter 
Rinse ott spills Immediately With plenty of water. 
Antifreeze is highly toXIC. so never leave it tying 
around in an open contalr19r or in puddles on the 
floor - children aOO pets are attracled by its sweet 
smell ard may doni< It. Check with local authOfllies 
(councils) about disposal of antifreeze. Many 
canmunities have collec1.on centres that WI ll 
d spose of antifreeze saiely. An\lfreeze is 
flammable too, so store careful ly. 

To dra n, remove the cap from the coolanl 
reservoir. If there is a hissing sound as you 
unscrevv it, there is still pressure in the system. so 
do not unscrew any further until the hiSS1f1Q slaps. 

PositIOn a SUitable cootainer underneath the 
lowest detachable ~nt on the lowest coolant 
hooe unci p and detach the COOlant hose. AllOw 
the coolant to completely drain from the system. 

NoN flush the sys:em With clean tap V\'8\er by 
InsertJng a garden hose in the reservoir filler neck. 
NII:MI water to IUl ~ the system until it f4o..vs 
dear ard dean from the detoched hose. If there IS a 
tage cmount of rust or sedll1l8llt r the waler, 
remove the rad~tOf aOO flush rt out separately. 

Reconnect the coolant hose and secure it With 
its cl ip lhen fill the cool ing system by pouring 

Chod_ 
hoses aII(1 ens t C IPS 

r:t)ffectfy OOSIliOned and 
secured LoiJk lor leaAs 
not lust all.)unrJ e Ilos/'s 
but II the cooJd DUmp too 

RaJ Ir be free of 
fWd dirt and MlJns that can 
impatr . 8Itit m.y Aga 

/001< "'" IUks 
damagl) II delicate 
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clean water mxed WIth flushing compound Into 
the resovoir flier ChacO( thai the '1ushing 
compot...nd is safe for lose with aluminrt,.m, and 
adhere 10 the manufacturer's instructions. Fit the 
reservo r cap then start the engine ard allow It to 
get up to noona' operating temperature. lei it run 
for aboLl fIVe m nutes. StOP the engine, allovl to 
coo then remove the reservorr cap carefully and 
drain the system again as before. Reconnect the 
hOse, refill with clean water. run the scooter up 
ard drai1 again, 

Now refit the hose and ref ill the system wi th 
the corroct coolant mixture, pouring it slowly into 
tho 'oso'Voir filler to minimise the amount of air 
getting mto the system, Some systems vvill have 
to have :00 water pump bled after fi lling; on 
others it wll' be necessary to connect a bleed 
pipe bet.Neen the pump and the reservoir wtWe 
fi Ing. Refer 10 your manual. 

O'tce the cootant IS .m In!tIP MAX level mark. 
on Ire reservoir. re~11he cap. Now put the 
scooter on ils cenlrestand so that the rear 'h'heel 
IS clOOr of the ground. ThIs may mean putting a 
p.ece of wood or similar under the stand to raise 
the wheel suffiCiently. S:art the engine and let the 
scooter dlo lor two to three minutes. Gently rev 
the eng ne I) 'fN.j times then SWItCh it off. Allow 
the eng.re to cool then remove the resetVOir cap. 
Check that the coolant level is stdl aT the MAX 
mark. Tep up if necessary, then relit the cap. 

CI'-eck the system for leaks, as descnbed 
above. tr1d remember to ensure that coolant IS 
prOp€rty diSposed of. [)on' t lust pour it dovm the 
drain . 

Two-stroke 
cylinder head and 
piston/barrel 
decoke 
(decarbonisation) 
Modem \JeIS and two-stroke Oils mean it is 
I..I"lI"leOOSsary to decarbonlse as frequently as in 
the past. But il your riding Invofves a lot of short 
JOUfTl9YS whe'a the engine doesn't gei up to full 
operat ns tempeiatulI:I lUi !:i jJlolollged period, you 
Wit need to deCOke at least as often as your 
service s.::hedU'6 recommends. 

F rst remove the cylinder head as per the 
IO$tructioos in your manual. Remove all 
accumulated carbon deposits from the cylnder 
head's combustion chaMber using a blunt 
seracer of hard wood or very soft alloy or copper. 
Tho cyl inder head and piston are made of 
relatively soft aluminium, so care must be taken 
not to g0J99 or score the surface \'Jt1en scraping . 
Tum the engine over until the piston is at the very 
top of Its stroke. If the head studs also secure the 
barrel to tho crankcases , hokf the barrel down to 

avoid disturbing the base gasket. Smear grease 
around the edge 0' tho piston to trap any 
particles of carbon. then scrape the j)lston crQlM) 
ciffin, again taI<Jng care not to score Of gouge it 
or tJe cyI:nder bore 

Clean out the carbon, then lower the piston 
and carefUlly Wipe away the grease and any 
remaining p;:!Jtlcles. Also scrape or Wipe clean 
the Intake and exhaust pons In the cylinder. If the 
exhaust pon is hel)vily coked, the exhausT 
system Will probably also reqUrre cleaning 
as well 

=insh the piston head and combustion 
Chamber off USing a metal !)dish. A shiny score 
and gouge-free surface is more resistanllo the 
buid-up of deposits. Now rClnstalilhe cylinder 
heJ.d in accordance With your manual's 
Ins1l1.lCtions. 

Drive belt -
inspection and 
renewal 
Remove the transmission dnve belt cover, then 
inspect the belt as descnbcd in your manual and 
renew it if necessary If LIlUSuaJ or fast 'Near are 
delBCted, Inspect the puleys and the rest of the 
trarsmission system. 

L 

""'" Remember' 
potsonous rel n a 
101 01 heM Mn afler ", 
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cool far II whHe 

• 11 7 

http://www.pdfdesk.com


Engine oil and filter 
- four-strokes 
Regular rooine Oil and filter changes are the single 
most imporant mainlenarce procedl)f9 you can 
pertQl'ffi on <l to.Jr-~lrc:ke engine. T!"Ie 0 1 not only 
il>br'i<'..alcs the Intern,,']' parts oI lhe eng "e, but t 

also acts as a coolart. a cleanor, a sealant. and a 
protector. Eecause of these demands, tile oil 
takes a terrific amoun: of aouse and should be 
replaced oren Wlth rle'N oi of the reoommended 
grade and type . Ai-rt savings you make by buying 
a cheap 011 as OP!J0::;OO to a gGOd Quality oil wil l 
pale into insignilicilr1Ce If your eng·ne gets 
damaged 

On some eng:I \€lR !he oi l ilter only has to be 
renewed cvory other chDltgO , tor other scooterSl 
,8 suggcst£d Ihill this is clone with eVDrY chango. 
Many cngires also Ionium gaul(! oil strawlCrs thaI 
have 10 be ::Ieaned Ykien the oil is changed Oil 
drains best When the ooJine is warm, but ;ake 
care when ora nina the ~I, oecause the exhaust 
pipe. the er.gine, and tne 01 itself can cause 
severe burrs. 

Warm Illtl engine so the 0'1 wil, dra n easi~, 
Ihen S!OP lhe &'lQ ne and !l)'n lhe ign lIOn off, Pul 
1he scooler on ils cenlresmrKl on a leVel surlace, 
a"d posil on a Ckl(!n (1m n I'ay oolcM> !he engre. 

Unscrew Ille :"IiI 1I18r plug 10 vent the 
craf'..;caS8. ThIS wi I Also helD te remirKl you that 
U'ere is no oil In the eng no Next unscrew the oil 
dran Plug from ~ho boUom of the engine. and 
alow tne 0.1 to flow into the drain tray. Its best :0 
dscard the dral!l plug's sea'in9 wast'« and 
replace w:1I a now one on reassembly, even If It 
appears to J9 in gocxj cood i\.Eon. 

Remove any Oil SlrCll lle! fined , CI!:I detailoo irl 
youl' r!li:lflUa Clean me gaL<le In solvent and 
rernove al ly debris caught in the mesh, Check the 
gaI.V8 fOI 8p1M; or holes al'd mnew it if noccsSc·:uy 
Instad tlle s!ICl inor, til a r.fJW sealing washer or 0 
rng to the 1)lug 11 1 'ssary. thcf1 irlSlnl! the plug 
ard llglltCfl It socuroly. 

VV'hcn the 011 has completely drained. fit the 
d'aln plug using a new sealing washer. and tigl"Jten 
il 10 tne torque &:lit 1"">:1 in your manua Avoid over 
:iq'llen ng, or you'l damage the threads. 

,"' due for renewal. piace the drain tray bekm 
ttle oil It $f. Unscr8'N 1'18 Ii ter or cover aver 1\ (note 
thai there .s some\lrr'eS a SPr ng behird the cover 
holding thE! . 1,1" 'I"' lhe COlrect poSition). Tip any 
rcma 1"'1I1g 01 Into lhe oldin tray. Arry O·rngs and 
5&11s to do ~""llIl rho I,Ut!!" or Its housing should be 
refmvcd. Til1tCf1 liltc' MUSing be:s ;0 the torque 
scltngs In 'Pur manua Avoid CNCf tightening or 
you'l damage the threads. 

Ref, il the engl'lc to the proper Iev~ USing the 
recommet"0d3d type and amount of Oil. As there is 
SOI"ne 0 I left in t'18 en[]ine during an 011 change. 
you wor)"t need to use the v.hOle amount speclf,ed 
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n yo..,r scooter'~ munua and 00 careful not to 
vcrt q. Install t"e fi,lor nlug and t gh:en il by hard. 

St"rt thE enyL'le and at run fer two or trree 
m'1utcR. Shut it cf', wait five minutes, Inert check 
TIe oil I(vfi.. II necessa'Y fldd more 011 to OfLng tr.e 
leve LoP to be~ween the level marks on the 
sightg ass or diostlcK. Check Around the drain 
pluo and tne 001 !iller/st'aroer flreas for teaks. 

Tile old oH drained from ;ho engine canf10t be 
re-used and shOuld be Disposed 01 pmper1y. 
Chec-< with your loc..al refuse dlsposa. company, 
dlsoosal fi;lCil ty or orvironrnental agency to see 
whetM ! thay Wi ll accept the used o il tor recydlg. 
Dar 't po)f used oil Into rtf(! ns or onto the ground , 

C1cck the old 0 I carclll' ly - il it ;$ very metall ic 
'olcurccl, tl1en Ule engin~ is experiencing wear 
frorr break in (MN engine) or Irom insufhcient 
lubrlcatlcn. If thAre are lla-<os or Chips of metal in 
'he oil ·hen something $ d'as~ically wrong 
flterndlly a'ld :ho engine Will have to be 
(JIs.-')SserTlbred for ,nSJ)echon and repair 

Fuel system 
wamng petrol IS extremely flamrnablo, so lake 
extra ore:au;."0fI$ when ytX! v..-ori< (;n any part of 
the fuel system_ Don't smoke or allow open flames 
~ bare 1I'7-~t b!JIbs neal !he '.I1o()ri( area and don"; 

..vork 'i1 a gamge vtllele a nntuml gas-type 
~ppi:ance IS presenl. If you spIll any fuel on your 
skin. n'nse!/ off Imrnedlcitely vllm soap and wator. 
\lifhcn ye') perform any kind of >-\oOfk on If'le fuel 
>;tStcm, wear safety glas.ses and have a fire 
CX1ing!.llshor sUI/able for" Class B-typA lire 
/fiamnlJO'G fiQI l idS) to hand, 

T:::: Cll cck Ire fL1e1 systom, remove any txx:ty 
panels neccsSElry to gan access to the fUfll tark, 
tap , fuel pump (wt1ere fitted) and carbureno(, 
Inspect U'e tank, top, pUmp and the fuel and 
vncuum hoses for signs of leaKage, deterioration 
l( dClrMge: In porlicular ensure tt"",t there ,$ 00 

lOKago tlom the fuel hoses. Replace any hoses 
that 3'0 cracked ex pcri~hed, 

If a fuel tap or pump ,s IEl'l><11'9 they must te 
rere .... i€d as It S rarely lX)SSible to rebu Id them. If 
the carbu"et:or gaskets a'e leilking, the carburetlor 
Should be d s,'t<;SefT'b ed a'1rl reOUlt using new 
yaMets C:M SA.-') s. Vv'hi e you·re ,n tt>ere, clean ou: 
me '":~nr.onents and a r and fue' dri ings Wltn 
,aob Cleaner Do not use Pins or ary sharp 
lbln:-~s if1 tne 0111 ngS. 

F-uol Ii lerS should be cleaned Cf reptaced aher 
htgh L'T'ileages or If ccnta'rinated fuel has been 
If\adveI1(l('t'Y used. Otherwise fuel starvatim 'Nill 
Jead to POOf periormance, Fuel fi,tars can be 
tou1d in the tc3p dt :l1e union Wtth Irc carb; 
scrns:ima; there's an ,t"":- Ina t Iter in the fuel ins , 
Check gaJZc jiltors tor tsars, d rt al-.cl sediment. 
Fuel taD O- nngs wi ll usual.y have to be replaced if 
disturoed , a1d certainly il dnmsged 
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Transmission 
oil-level check and 
change 
Have the scooter held ott il~ cenlrestand on level 
ground. Some scooters are r.tted with an Integral 
liller cap and d pstick and some have an oil level 
plug. Check your mO<"lU<ll. lX1x'ovv the filler cap 
Of plug from the transmlssicn caSing. Discard the 
liller plug sealing washer as a new one should be 
used on reasscmbty 

Ol scooters with a dipstick, use a clean rag or 
paper tow~ to wipe otl the oil. Check in your 
owner's manual for how to test the oil level on your 
specifiC machine. On some scooters the d pstick 
has 10 be fu lly screwed t:k'".lC~. into trle cas;f)g ......non 
the level reading is being lak..~; on others the 
drpstrck must 1)6 rested in Ire fi:fer neck, 

Do nor risk underfilling or overfilling the gearbox 
8S 8 IransmssJon seizure or dangerous ad ie8kage 
cont8fT1inaring the roor (yre may result. 

On scooters W1th ~ plugs, remove me plug 
- the oil level should come up to the lower threads 
so thai il IS just viSible on the threads; on others 
the oil should be IUSI starting to emerge frem tre 
level ~ug hole. Again refer to your manual. 

If the 011 level is below th€ appropnate I re on 
the dipstiCk, or bekY.v the 1e\'81 of the plug threads, 
too the gearbox up wtll tne recommenaed grade 
and type of ()j l. Use a pump·type oi: ();'ll1 to top up 
geartxlxes with a level ~ug. Do not overti I 

Install the filler cap and tighten securety by 
nand, or fit a new sealing wE.sher to Ihe .evel plug 
and tlgl1ten it securcty. 

To chanqe tranSmission a i, first remove the 
exhaust system and roar wheel if required to gain 
access to the dra,n plug ana place 8 clean drain 
tray below the gearoox. Unscrew the fi l'er cap or 
level plug depenchng on which scooter you have 
to help the oi l drain. Unscrew (he oi dra r plug. 
and leI the oil 1100 Into the drain tray. Disca'd Ine 
sealing washers on the drain and level plugs 
because new ones should b~ used. 

VI/hen the all ho:'1S comp;etety drained, litlhe 
dra n plug uSing a new- sealing wasPer. and tighten 
i1 securety. Use a correctty settorQiJe wrench to 
avoid CNer tightening and damaging Ine casing. 

Aefil the gecrt;ox to the proa-~ ~ tI"'e 
~ type aid OOIOUl ! 01 oil. n~ tne fi fY 

CC¥l arc! tIgIlt9r1 rt ~ by hard. cr rrt a nevI! 
seaIilg ~ to the te.e PtJ;j ;n1 Ilj1tffl :\ sea.rety. 

Check the O!l level aga n after rding for a few 
minutes and, if necessary, add tTlOf€ oi Check 
around the dra n plug for leaks . 

The old oi dra-ned from tr-e geart:x:>x cannot be 
fe-used and shouJd be dis;X;sed of properly. 
Check ~th yoor local refuse disposal compnny, 
dlsP:)sal facii ty 0( environmentaJ agency to see 
vvttether they will accept the used ad fO( recycling . 
Don 't pour Jsed oil Into drains or onto the ground . 
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Headlight check 
and adjustment 

A bady cdjusted headlight may cause problems 
II)" oreenlng traffiC or provide poor, unsafe 

uminaljc.n of the rood ahead. Before adjusting 
the Madlght aim, be sure to conSUlt with Ioco.l 
traffic lavvs and regulations. 

Most scooters have adjustable headlights , 
Re'er :0 your manual for the iocaliQf1 of the 
adjuster scrO\'JS and the directions they shouk:J be 
turned In to oliGer up and down movement 
Before rnaking any adjustment, check that the tyre 
pressures are correct am tho suspenSion is 
property adjusted , Make any adjustments to the 
hea(Hght aim with the machine on level ground , 
with the fuej tank hn'1 full and lNI\h an assistant 
SlUing on H1e seat With the scooter off of its stand . 
If the biKe IS usually riclden with a passenger on 
!he back, have a secono assistant to do this. 

Idle (tickover) 
speed - check 
and adjustment 

The idle sJeed should be chocked and adjusted 
when 11 is ObviousJy too htgh or too low, 'Nhich wi'l 
cause the eng,ne to race if too high. or fatter and 
stall If too lOw. Before adjusting the Idle speed, 
make sure the varve clearances (four-stro!<e 
oogl'1es onty) and spar\< plug gap are carect. Tum 
the handlebars from see to side to see if this has 
any effect on the idle speed , If it does , the throti le 
cable may be wrongly adjusted or routed, or 
poSS blY wom out. This can be dangerous and 
may lead 10 a ,ass of control of the scooter. Refer 
to tho sec!ion ()(l cables ~Ier in this chapter and 
rectify lhe problem before proceeding, 

The CI1Qine should be at nonnal operallng 
temperature before 8djuSling the idle speed. This 
is usualty rcoched after 10 to 15 minutes of S10p
and-go rid ng. Put the scooter on Its centrestand 
and make sure that the roor 'Nheells clear of the 
grOUnd If your scooter has 8 rev counter 
~taChorneter) the procedure is easier as you can 
corrpare the engine speed your 6COOtcr 1$ idling 
al "'J1tn Ihe specified n your manual. In the 
absence 01 8 rev cCXJnter, .....nich few scootElfS 
have, ma-<e sure that 8\ idle (With the twlstgrip fulty 
closed) the engine speed IS steady and does not 
fal~er; t shOuld also not be so high that the 
automatiC transmission engages and the whoo 
star:s \0 11m. 

The idlo speed adluste- screw is usualfy found 
on the carburettor, or there may be a remote 
cable and screw nearby. With tno engine id ing, 
Iurn the SC'ow to incroase and decrease 
ide speed , 

Snap the throttle briskty open and shut a few 
tunes, then recheck the idle speed. If necessary, 
repeat the adjustment procedure. 

If a smoo,h, steady idle can't be achieved, the 
fueValr mixture may be incorrect due to a dirty air 
~tter, blOCked carb or fuel lines, Of Incorrect float 
height. One other potential cause is that the 
adjuster cable has run oot 01 adlustment and a 
replacement is reqUired , 

v\Mh the Idle speed cor rectty adjusted, recheck 
the thrott le cable ireeplay and adjust accordjng~ 
(see :he cable section In thiS chapter) , 

ft¥ own, If '0 
meet JegaI req;;; reme, the 
headIifJII/lTIIJsI be pr. fly 
adjusted You may find thai 
you need 10 ddpJ$/ lilt you 
regUlarly carry passenger 

Keep 1M IOIe $iJeeo ng/ll 
Not so /llw Iha/the seoo 
talis, 0011101 s h that 

scooter engages arlll the 
m~ IfIf'fIfIgmelS a ~ 
Access 10 the /hrol/le 
screw sv 

c ~s easy on tIlrs 
wl1ere ftle carburel has 
be logel lo tl 
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Nuts and bolts -
tightness check 
Vibration can I(X)S€(l laster)SrS. so all nuts, bolts. 
screvvs, erc. SflOl..Id oe frequenty Inspected ana 
checked for lightness, 
Space attentIOn should be given to the follOwing: 
o Spark plug 
o Carburettor Clamps 
o Engine Oil d-ain p'ug (four-s:rore engines) 
a Stand bolls 
0819 ,'e-mo:.mtl1"lg tx:J1ts 
o SuspenSion and SWingarm bol:5 
o Handlebar lever clamp oolls 
o V\lheel bolts 
o Brake caliper and d sc-mounting boilS (disc 
brakes) 
o Brake hose banjO bolts (disc aakes) 
o Exhaust system boits/nuts 
o Transrn,ssion drain plugs 
Equ p yourself "'lith a torque wrench and use II to 
!igh1en key fasteners to the corroc\ lcyq.Je SC1\ings 
0" soociliad in your O\vrxlf'S or 'MYkshop manual 

Secondary air 
system - clean 
Some scooters with catalytiC COrNerters have 
secondary air systems whose fi lers and valve1 
muSt be peOOO cally Inspected and cleaned or 
replaced Refer to your manual fer locations and 
the correct mamtenarce procedlJes. 

Spark plug gap: 
check & adjustment 
Some scooters have their spark plug(s) well 
lucked away, but don't use this as an excuse to 
avoid maintenance of these crucial components. 
Ensure thaI the engine and exhaust system are 
coot J:x:fore attempting to remove a spark plug. 

Use the correct siZe Spatl< plug sockot - tnere 
snould be one suppHed among t/"e mainly Cheap 
and nasty lools tha: came with yo.;r scooter. You 
Will almost corta,n¥ have to rernOV81ne engne 
access panel or side cover from wur scooter. and 

any eng ne cowl CNer the cylinoer head 100. 
Pun tne spa1<: plug caD off Ine snark p;ug. tncn 

l>nsaBW Ihfl plug from the cylnder head. 
Insoec: the electrodes "or wear Bo:h U"-e cenl:'o 

a'ld Side elec!r<Xle sllo.j1d nave saW'll edges and 
the sk:le e ectrocie should be of uniform :hick/less. 
Lock lrr excesSIve carbon deposits and evidence 
at a cracked or Chipped In3\Jla:ar around tne 
centra oloctrodc. On a correcl¥ running engln'd 
the spark pjuq's inSJator mse deoa.<;its Shouid be 
straw brovm in colour. VVhi:e deposits rdica,o 
Jf)lln running and OVE'l'tle3tJng, wrl'le dark or bln.c", 
Q,¥ depoSits fX)int to rich running or possible 
engine problems. Cnock the threads, tho wa~;rter 
and !I"a ceramiC insulmor body for crac","; and 
other oamogn. 

If lne electrooes are not exce!)S very worn, ard 
the dePOSits can be casi,\" removed With a Wife 

brush, the plug can be re gapped using a spark 
P'LJg gapping tool and/or loo~ gauge and re
uf;9(l. If iii Any doubt as:o the Gord:iDr' of tne 
plug. repk,ce It With a J1e'N Joe, as they Cire n:)t 
expensIVe. 

Spark ol.Jgs can be clea1ed by sardblflS!ing. 
so long as !hey are cteaned with a high lasr·oort 
solvenl aflerwa'ds. 

Bel(,re Inslal~ng a new Pug. ens';'e il s of Ire 
correcl type for your scoo:er as per the 
speClfICc1t(.)nS In your manua Cncck ttle gap 
hetvveen the electrodes. ~pare Ihe gap to tnal 
spe(;ifiod ilnd adlust a:;; necessary. II the gap must 
be cKlJUStO(j bend the side electrOOe 001)' and be 
very ca'efut not to chlo ex- C'Bck the insulal()<" 
nose Make sure tllC wasl'€r is ,r r;lace before 
instil l ing the plug. 

Because cv1lnder hoads are mario'! ()f 
a lutT1ln urn, which is soft arJ easily damagoD, 
thread the plug ,nlo the heaj by hand Onc::e the 
plug is l inger-I'DI1!, Ire JOb am be finished w:h the 
plug socket Take care not to over- tighten the 
pjug. You don', wilnt to slrir:: the thread alhougll a 
StriPped plug Ulread in the cylinder read can be 
rep..'lired With a thrend 'nsert Now reconr,ecl tne 
Sp.'lrk plug cap Clnd mplace sry eng;'1e cONI and 
the tx.x:tyv.Iork 
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Speedometer cable 
and drive gear -
lubrication 
Some scooters have eoctron c speeoometers, so 
there's no noed for mllin~enance here. For 
f'T'lACf'li-lni,~1 !';~tElfs. remove the 
spoed0ffi3ter cab'e from the mactllne. Witndraw 
thQ inner cable from the outer cable and lubricate 
It w 11' motor 011 or cable lubricant. Do not lubncate 
the upper fevv IncheS of Ine cable as the lubricant 
may tmvEJj up ,riO the instrument Mad. Lubricate 
the cablo in a clean anv renman! to avoid picking 
up any 9r" that could grind fN.Iay inside, 

RemQ\.G the dnve housing and c1wn all tho old 
grease fran Ille spOOdO!'1€tor drive gear/drive 
hoL.Sing u3,ng degron5er if necessary to get It all 
oul. l'len lJbric.:1te the components with clean 
gr(>.ase anj reassemble them. 

Centre & sidestands 
Stand PWIS aro 8XJX)Sed to road d rt and the 
elercnts, so they Should be c eaned and 
lubrcalcd periodICally 10 ensure safe and trwble
free opermon. 

In order for the lunncar:' to be aoplied where It 
wI! do the most good. !"le component shouid be 
dlsassemblOd. Bu1 if chain or cable ubncantlS 
oong used, it can be applied to the piVOt ;OInt 
gaps and usually wor~ ItS way infO the areas 
wtlcrc trctOl'l occurs. If motor all Of light grease is 
bemg used, app:y It span'lgly as It may attract 
eve'l mOre d irt. lM1iCh could cause the pivots to 
bind or wear mora qUICkly, 

The ra turn springs should be able to retract the 
stands fUI ~' and keep them in the retracted 
p:lSitlon w'hile you're riding Lazy Of broken springs 
ShOuld l;e 'cpaced, A.,,> the spnngs are very 
streng, use a SPflng pu:ler tool as used 0I'l 

motOrCyCle 'aC9 exhousl systems. A flapping or 
sagging sland em dig Inlo the ground when the 
scoo:or IS on tho move, p:llentially caUSing an 
accdonl. 

Steering head 
bearings 
See the Sectlor on beanngs later in this chapter, 

....:.If -_ 

.". 

"'. - " eedometer 

, 
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Suspension check 
It is vilal to the sa'e contrOl. Siabolity and handling 
of your scoo:er that suspensiOn components are 
maintained n perfect condll on. Loose, worn or 
damaged SU5peflSIOI'l parts affect a scooter's 
stabd IV and control as wi as compromising rider 
and passenger comfort. 
Front suspension 
Stand alOngside 1'18 scooter and apply the Irom 
brake \'!t1;le pushing the handlebars down 
repeatealy Ie compress the suspenSion. You're 
looking fOr smooth mOvement 01 the suspensiOn 
without blndi1g 8M sliclion, .....nere the fori< seals 
and bushes :::rcvort the fOlks from compressing 
and decomp'essing srroothly_ If this happens the 
suspensiOn will have to be dismantled and 
inspected. 

If your SCOOlf)r hns a monoshock front end, 
check the srock for fluid leaks and ensure that Its 
mountings are \lght and the bushes are in good 
cordllon. Loo..:y shocks should be rep~ced. as 
rcbul(ilr\q is rarely economical. 

On scooters equ pped with telescopic forks. 
check ~he area around the dust seals for signs of 
grease or oil leaks, then carefully lever off the dust 
seal using a nat· bladed scr9'Ndriver and inspect 
the area behnd it. If corrosion due to the Ingress 
of wa!er IS eY1den:. the seals must be renEMted. 
Reier to your workShop manual for the correct 
procedure. Exposed chrome plating on fork 
stanchiOns C3f) corrode and pit, which can lead 10 
the lark seals being tom and damaged. &:l keep 
thO stanChIOns as clean as possible and spray 
them regularly witt, a rubbel and plastidriendty 
lust Inh ty,tor. If Inew 's any corroSIOn Of pitting 
3pp3ront, lreJI them 3S e;oon 3S poeBible before 
they deteriorate further Fina: ~, check that all 
suspension· rela ted nuts and OOIts are tigt)t in case 
any have walked oose. 
Rear suspension 
If you scooter is equipped wth lINin rear shocks , 
boln must be in good Coodlt on. If either is lautty. 
lhey must be renewed as a pair or the suspersim 
will not work property and handling will be 
compromised. 

Inspect fC:J.r shock(S) for fluid leaks and 
toghtness of mountings. leaking shocks should be 
replaced as rebui d'ng is rarery economlC8l 

Wltn the t'elp of an assistant to steady the 
scooter, CQl11)f8SS tM rear suspensron sevaal 
bmes as you did for the fronl. The suspension 
shook:! move up and down freey without bindu""IQ 
II you f~ br ding. the worn or lau ty component 
must be id&'IIJied and rerewect The problem 
could be due 10 the Shock aosorbef" or the 
pIVOting bust'l or OOc'lfing assembty betv.leerl the 
engine unit a""l(j tho frnffiO . 

Support tho scooter so thaI the rear I-'k!eel is 
oft the ground. Grab the onglrIC at the rear and 
attempt to ro::k it from Side to side - there ShOUld 
be no discem:ble freeplay between the engine and 
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frame. I there is movement. Inspect the lightness 
01 the bushlbearing assembly and engine 
mounting boltS. Ensure lhe bolts are correctly 
IOIl"ued a::. per your n ~11UdI1:i11ll t,;!lI:lt,;k dydlll lur 

moverrenl. "you can still feel movement. 
diSCOrvlect the shock at its lOwer mounting pomt 
and check the swingarm again. kr-t movement 
will roN be evon eaSIf)!" to detect. If there IS 
moverrent. then the bushlbearng assembly will 
require ClOser inspection 

With the srock(s) reo::'l"II"'OCtcd, grab the too 01 
the rear......tlee <rd p.J/I it ~s - me should be 
ro discemrble freepklY beforo tt-c shc:ock!l.bscrl:lef 
beg:ns ~o camp-ess. " !here IS , tho shOCk absort'J€( 

rro.Jntirgs are wan <.Vld wi ll have 10 be rCl'lO'lNOd. 

Even 11'4/1 a guard as tr.ed 
herE 10 repel ~d dirt it s 
gels Ofl me ~ and 
em lead 10 seat If. 
(t,(}se shiny brts 

W en Ig up dust cove 
scals takc Cil 

,,"od,"'lage IIle soli 

"" ",," . be< 

Apla don 
~hock5 bet 
ru ~~ g 
lome mDf. 

nvvtng parts 
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Valve clearances 
check and 
adjustment (four
stroke engines) 
The ergne fTMJSt be ccmpletely cok:l for this 
mainlElOa"'lC8 po::;edLffl otherNise the vatve 
clearances ccn10I be aco..rale/y checked. le1 the 
mactVle cx:oI for se-veraI tnJrs, preferat1y Overnight. 
bef()"e attempting to check and set the cIea'ances. 

Remove arry txxiy panels necessary to gaJ1 
access to the alternator (to allaN the eng ne to be 
nxned over with a spamer or socket on the 
altemator nJt) and the cylinder head. 

Remove the spark plug to make it easier to tum 
OV€( the 6f)Jlne and remove the valve cover(s) . 
Discard the cover gaskets or O-rings as new ones 
should be fined on reassembly, 

Tum the engine In a clockwise direction unlil the 
timing/top dead centre (TOG) marns align as per 
your maml6l , Ensure you use the appropriate mark. 

Valve c~arances are usually checked with the 
engine at TOG on Its compressoo stroke, so that 
the valves are closed ard a small clearance can 
be felt al each rocker arm. If the engine is not on 
rts compression stroke, rolate the crankshaft 
clockwise cne full tum (360°) SO that the 
tll'runglfOC mar1<S once agan align. 

Insert a f3E!1er gauge that's the same thickness 
as the correct valve clearance as specifl€ld in 'ft)Ur 

manual between the rOCker arm and stem of each 
valve, and check that it IS a flfTTl siding til - 'lOll 
should feel a slight drag .....nen the you pulJ the 
gauge out 

If t'le valve clearance is too small Of too large. 
SlaCkef'l the locknut and tum the adjuster until a 
hrm Slid'ng fit IS obtained. then tighten the locknut 
securely. making sure the adjuster does not tum 
as yOJ do S:), Re-check the clearances, 

Apply some engine oil to the valve assemblies. 
rockers and camshaft before instal ling the valve 
oover and fit a new cover gasket or O-ring, Instal l 
the remoinlrg components in the laverse order of 
removal. 

Variator and clutch 
- check and 
lubrication 

Vari s tor 
Remove the drive pulley and the vanator as 
instru::ted in your manual. Disassemble the 
variator and check all components for wear as 
descnbed In your manual, If applicable. grease the 
rol~ arx:l the roller tracks In the hOusing. 

Clutch a nd pulleys 
Remcve the clutCh(es) arx:l pulley assemblies as 
descr bed in your manual Take apart the pulley 
assembly and check all the components as 
descrbed In your manual, paying particular 
atteotbn to the bearing surlaces of the inner and 
outer pulley haN(lS, ond tho oOlldition of the 
bearirgs. 

Wheels and tyres 
general check 
Wheels 
Cast wheels are VIrtually maintenance free. but 
they should be kept clean and checked 
periodcally lor cracks af)j other damage. Also 
check the .....neel r'tJ'lOU1 and alignment. 
Sometimes damaged cast wheels can be 
profeSSlOrlCllIy repaIred, but otten replacement is 
the oriy safe option 

O'leck the rubber bOOes 01 valves for damage 
and detenoratlOl'1. and have them renewed as 
necessary. Also. make sure the valve cap is In 
place and IlQh1. II fitted, check that the v.tleeI 
balance weights are firmly and securefy attached 
to the rims. 

Tyres 
Check the lyre conditk}n and tread depth as per 
the dalty (pre- ride) chockS. 

Don'( be daunted by 
mechamCiJI assemblies, Do 
things by tire fJooI" 
I""orkshop~) and it 
wI/I be fine 
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Bra 
Care for your scooter 's braking 

system comes high on the 

maintenance schedule for 

obvIOus reasons. Scooters use 

drum and d isc brakes or a 

combination of the two. Inspection 

and maintenance are relatively 

simple, but as there is a big 

safety issue here, enlist expert 

help for brake maintenance if you 

doubt your mechanical capability 

in the slightest. 
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Inspection 
Because braking rel,es on Inchon, as discussed in 
the dcSCriplioo of brake systems in Chapter 
Three. the rna,n thing to check on either type of 
brake IS the amount of frict ion matenal on the 
pads (diSC brakes) or shoes (drum brakes) . Every 
time the brakes are applied a little more friction 
malerial ls lost and if your scoolering involves a 
101 01 slop/SIan work pad or shoe wear can 
be raptd. 

There's no f'eed to remove brake cal pers to 
check pad wear By Simp~ looking up inlo the 
GaJiper you shOuld be able to see the wear 
indk:atcxs. These lake the form of a groove CUI 
acn:ss the friction matenal. VVhen the groove 
tlisaopears or oecomes very shallOlrV, the pad is 
due for repiacement. 01 multi-d,sc systems, 
partt:ularty where brakes are ~nt<Cd, pads don't 
wear 8VOfl/y. So check aJi the pads and never 
allOw them to wear down to the steel backlng that 
the fricbOn material is attached to or it Wlil damage 
the discs. Being enclOsed, visual inspection of 
drum brake shoes is more dilhcult and can 
sometimes require vkleel removal. I-Iowever most 
drums have external wear Indicators , usually an 
arrow on tho brake lover at the drum pointing to a 
wear scale cast on to the brake plate. 

On 
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Rl!m()~e retilfllll{} pms (0 
allow tile p.iJds 10 be taken 
out of the C<ilper 

W,lh the {JIstcns pusJred 
back into the cahpe~ lit the 

"'" "", 

Yoo f1Itgrl/ sln¥/yll' 10 gel 
your calipers as clean as 
this new exam;!le. bul 
remo~ as much dtrt as you 
call using brake cleall8r 

ile up Slack ~uslN1 bv 
We.1{!11 drum bra/(cs by 
IlfJfIleuHlg /lie cob e adpISfer. 
~nsure (liJI /he wheel can 
slil spm freely " , 
bmdtng ylfJefl e blake s 
{mpli d 
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Replacing disc 
brake pads 
To lit ne.N brake pads the callper(S) will have to be 
rerooved so that the rnovirg p~ton(s} can be 
pushed back with a piece of wood 10 
accommodate the n&N pads , The pistons will 
have moved closer to the diS(; to make up for pad 
wear. Belore doing thiS, clean the moving pistan(s) 
as thoroughly as you can. I pistons are pushed 
back WIthout doing this, dirt ard brake dust can 
be forced back into the caiper, preventing the 
pistms INilhdrawing properly 'Atherl the brake lever 
is released. A generous sqJlrt of brake cleaner 
and a Wipe WIth a rag IS usualty enough to dean 
the piSton(s). More slublxlm depoSits can be 
shifted with the helP of an o1d toothbrush. 

The brake fluid IevelINiIi riSe in the reservoir as 
the caliper(s) are pushed back and may have to 
be siphoned olf with a syringe, Be careful not to 
get fluid on patntwork or plastics - it can attack 
them in oOCOf"\ds , 

Add more brake lIuld of 'he correct type as you 
pump the calpers up after refitting If reqUired , Do 
not allow the fluid level to get 100 low whi~ you're 
doing ths or air can enter the system, ard make 
sure you pump the brake lever to put the pads 
back in proper contact with the disc belore riding 

Brake shoes 
Drum brake shoe wear is gauged on most 
machines by a wear indicator on the outside of 
the brake plate. \lVhefe 00 9JCh indicator IS filled, 
if the brake plate lever can form an angle of less 
than 8U degreeS when the brake is applied , the 
shoes are due for reptacement. 

Replacement means rermving the wheeI(s}, so 
make sure that the scooter is properly supported, 
Slacksfl off brake cables. Years ago brake shoes 
contained asbestos, these cays modem matenals 
are used. But it stili makes sense to wear a mask 
where there is any danger 01 COrTIlng into contact 
WIth brake dust. Use a rag soaked in brake 
cleaner to dean out drums End check the braking 
surface for excessive wear ex sconng. Srake shoe 
relum springs should be in g:xxl condition and 
!Teased very hghtly before they are replaced. A 
V€f'V Ilqht apDlication of gm.~re <'lro..lnd tever pivots 
is a good ~ea too. 
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Other brake 
maintenance 
As well as the pads and shoes, other elements of 
the braking system require attenlton too. 

HydratJic disc systems self adjust 10 
compensate for pad wear, but keep an f¥1 on the 
fluid level n the reservoir. If 1hP. lAvAl rlrops below 
the minimum marker on the reservoir there is again 
a chance that air 10'1111 be dr8'Ml into the system. 
reducing its efficiency dramatiCally and making the 
controls feol spoogy. Check the lIuid level 
indicators regularly on the master cylinders and 
never let it drop below the minimum mari<o If air 
does enter the system, the brakos will have to 
be bled, 

Brake IlJid is hygroscopic and absorbs 
moisture 110m the atmosphere over time, This 
impairs etfc~ and makes the brakes leel 
spongy. HJICl should be replaced in accordance 
with the scrvtCe ,ntervals suggested in your 
marual. If ")() Interval IS suggested, replace nu!U 
f!NefY 6,OCO m les (1 O,OCO kilometres) or CNefy 

two years, whichever comes first. 
As drum brako ShOes wear, slack in the 

operating cables win have to be taken up. Check 
your scooter's manual for details of your system. 
Cables ITlI"st be in good condition and kept 
correctly adjusted and lubricated. Too much cable 
free play and the shoes v.111 not be able to make 
full contact with the drum: too little and there is a 
danger that the brake will bind. Keep brake 
operating lever pivot points on drum brakes 
greased, tut be careful not 10 use so much 
grease lha- some mighl contaminate the shoes or 
braking surfaces or attract abrasrve dirt, A dry film 
lubricant is preferable, 

Disc and drum suriaces need to be checked 
regularty too, Discs should be inspected lor 
cracks. as should drums, Discs and drums should 
also be measured for wear and distortion, and 
replaced If necessary. The minimum thicknesses 
are norrnalft stamped on the parts. and can atso 
be fOund in your manual along WIth maximum 
perm~SII)j€ run out, 

On diSC brake systems the hydraulic seals and 
hOSes degrade over lime and must be renewod In 
accordance WJlh your scooter's service schedule. 
Again. If no interval is SIJOOfI!'ltArl rRf1l~ hoses 
every 12,CXX) miles (20,000 kilometres) or three 
years. 'Nhidlever comes first. Inspect hoses and 
unions regularly for signs of leaks and corrosion at 
the banjos. 

Some scooter brake systems have cable 
ope!'ated hvdraullCS. In the case of trese. apart 
from periodc anen1ioo to the hydraulics, free play 
w ill have to be taken out of the cable as It 
strotches v.ith use, 

.~. 

Oil 

'Q 

Home :niJde ' (]I doe 
JOb for drum blaJ..e 

systetT.5 where a mor9 
sophisticated oilet IS 
unaval/ible 

1---- 1-- Nipple 

Plastic bag sealed 
around oofer cable 

CatJI9 suspended 
vertically 

Cab19 lubricated 
when oil drips 
Iromlarend 

Dm:e b kes Me 
feiiSSe; 'ed dootJle cheek 
IJ{Jntness 01 ca pel 

moun/mg OOIIS, and pump 
lhe braJce /ever il few limes 
to PI ()adS /JacJi. m 
contact With flie discs 
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Cables 
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Cables perform some basic but 

vital duties on your scooter. They 

can be found operating the 

throttle, the oil pump on two

strokes, the choke and driving the 

speedo. And apart from 811 -

hydraulic systems, they operate 

the brakes, too. 

-. 

Simple as cables are. they 00 reouire sorne care 
and llttefltJOn 'or optlmu"1 performa'lCe Tre mos! 
common problem s chat'r-9 '.'Itlere the cable 
flexes wtl the sleenng Of [.Jos on the txxly\wrk 
or Sim lar, wear ng through ne o.Jter casing, 01ce 
ttris happens water is I ket" to creep In and 
corrosIOn WC(l'( be far txll"lind. 

Creek for cnaff'ng by inspecting the entire 
length of cabins fer flat spots m tne outers . You 
Should be able to see pote'll,a problems by 
turn ng the steering , or havhg 8'1 assistant l ucn it 
lock-la-lock ana watCfI ng Ure C<lbtes. 
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Routing 
wtIon you route ::ahles the s:raig'1ter they are the 
bettor. Tg ht be~ds will moke the caole ha'der 10 
operate, increase Ire V'.rear 'ate in:mnally ond 
possiblY cause l"e C<lbe to stier<:. &1d routing can 
also cause a cable to ooer318 vIlen tlexed Before 
reulaci~ a v3ble make a noIe 0' 'lOW the orqlnal 
was rOulad . lnadvenert opero.t,on through bi1d 
'ou'ing ,~ particularly a problem where the IhroWe 
8'1d t.Ya'<3S are COflCerred I' you do fil a rew 
(!;'otlie cable a\Nays move the bars from lock to 
IOC"; with the engine ru!ln ng to make SJ'B the 
trr~tt:e doesn't operate. 

C8b'es ShOllid also be rllJted o.way from 
c::lrnJXlnents thai buld up Sigri'icanl arnQlJnls of 
rea:, sum a'> exnaust sys:oms and eng ne 
casings, Jr tl">e outers 'M il melt and internal 
Iubric8!icYl wi I be lOst. 

Adjustment 
Gaoles rr- ,s' hi=! r.orrecly adjusted lor proper 
ooeration of contrQjs. Tho'a must be adequato 
froo olay botween Ina inner and outer so ttla\ 
cOfllrols aen't opemteel na(ivertcnlly when the 
bars Are IJrned or the sLspcnsion oxtends and 
co""r.res~es For correc: cable ad Lstrnent reler to 
yoL.' manU8, Mos\ are ad.usted by slmole bmrel 
and leeml! arrangements or in the case 01 
brakes, bv ad'usters at the brnr<e drum and/or 
leV€!" erx:! 01 the cables. Throttle cables have fine 
aO justers ,:;Iose to the tVoJistgrip and other ones at 
tho:::arbJ~hrol1'e txx:ly erd. Wlcre cable-operated 
ana releven!. :hey can also be found at Ihe two
sl'oke oil pump. 01 sorno ("''1o-strOke scooters the 
01' ptlmp and carb IlCIvt:! l~ lie syrctlronlsed Reter 
to plf manual. 

Lubrication 
As cablos age they got ha'dcI 10 usc. This car~ be 
caused by fraYing 01 t'l8 . 'Ilemal WlrC. or by d rt 
buid up'n the caole. II a cablo IS frayed then it 
shO\.lld be replaced immedimery If it is sirnpry drty, 
tr()('l hJbr;c11ing the caolo mig,", d splace some 0' 
the d rt am I'rake il easier to J3e. 

It is p0ssil)le to lubricato cablos by creat ng a 
resew' al one end fnd 1e11 ng gravty draw 
Iuoflc<'lnt :,"ro;,<;t' lrO cable. A Quicker metfloc! IS to 
U&: lorce. You can b ... y 81 ,l(lap:or l'1al sonts ,Iself 
a-ouno one erd of a cable. You ~hor connecl an 
Flerosol iuIJicarl (not chain luoo) ano squ,rt, The 
pressure expels dirt ana eflsv'es the cable IS fu ~ 
lob'lca'oo 

Mother me:r{)o is to use a CfeSsul e IJocicator 
fil eel w:h Ilgly oi an;) operaled by hand to I,)fee 
1"0 01 through lho o<,ole. 

tt an cab,e Ol;lOl 118S a ny'on 11'19', oon'l use oil 
to k.lQflcale II Oil can mar<O 1118 I ref S\tVC'1 ard 
cause tre caole 10 se leo Use a sil cone spray 
insteAd 

b lte! When (lie 

, '" T~ 0/ 

" 

'r /(!1.~ (II . , 
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Bearings 

C kmg for IfO(I/ wI/eel 
beannr; wear Iff/" /lie wheel 
off of me ground 

WoAmg lor pJJf UI /lie 
steermg head t.eanngs. 
agdIn WIth /!Ie /lonl wheel 
off oflhe groor.d 

132 The SCOO'l'f 

Unlike engine bearings, which, all 

things being correct, have a ready 

supply of fresh injected or 

circulated lubricant to take care of 

them , chassis bearings do not, so 

require regular attention and 

lubrication. 

There are four sets of chaSSIS beanngs to check: 
wheel. SWrngarm. SUSpenSoo hnkages and 
bushes. and headstock. 

Wo i00i<00 at the suspensron bushes and 
bearings when we talked aoout suspension 
mamtooarce SO we'll conc:€ntrate on ... ..neel and 
headstock bearings in this section, Unlubrcated, 
worn or badty adjusted bearings vvill adversely 
affect your scooter's hand:ing characteristics , 
Fortunately checking them IS a fairly simple task , 
especially With a friend heipng . 

Wheel bearings 
To check the front wheel boorings you need to 
establish if there IS any sideJiay. The wheel should 
be free to spin forwards and backYl'ards. To check 
bearings. sel the sleering In the stralghl ahead 
po5Jlion. Have your scooter on rts centrestand and 
have a helper lean on the back of the bike. 

Grab the v..tleeI 'rom one Side and try pul ing 
the lop towards you 'Nhile PJshang the bottom end 
ffflay krt clicking or clunking you perceive is 
likely to be in the bearings. and the wheel sh:)uld 
be removed to replace them. The procedure IS the 
same for the rear wheel: again. it's easier If the 
vmeel is off the grOUtld by means of the 
centrestar,j In the case of many S<XXJter rear 
.....neels. there are no bearings in the wr.eel itself 
Instead they are located in the drive shaft on 
which the wheel locates. 

Wheel beam-.gs are usualy ball tYPfJ ,vi th OOA 
pressed into each side of the hub. With 
preventJon being better than cure . unsealed types 
can be repacked with grease in situ at regular 
Intervals to problg Irelr life. 

VVhen fitting new bearings, arrve only on the 
OI.Jler race to aVOid damage, and ensure they are 
gOing in SQuare to avok::l danaging their hoUSings. 

Transmission 
bearings 
Rough po<Ner del very and SUSpdous noiSes from 
the transm SSlon can ohen be traced to f8l1 ng 
beanngs or bushes. There IS a vaneN in ;:he drive 
train for the Input and output shafts. the clutch 
and the pulleys. Refer to your workshop manual 
for replacement methods. 
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S1Ningarm bushes 
Checking the SWingarm pivot bushes is a similar 
procedure to 'Nheel bear'l9s. You need to try to 
I1"IOVC the S'Mngarm from side to side with the 
SCXXIter on its centrestand If the bushes feel 
suspect, }OU can cany out the same test to make 
doubly sure "..,.;th the suspension disconnected 
from the SNlngam1. But In order to do this the 
scootef wll have to be on either a centrestand. a 
stand under the scooter or suspended from a 
beam In Ire WOf'kshop. Irs much easier to feel 
SWIr'lgarm pivot teaong play this way. 

Scooter swingarms usually Ilave bushes 
although there may be other types of beanng 
found on super scooters. Refer to your manual for 
lofonnatoo on replacement. 

Steering bearings 
Headstock, or steenng, beanngs need to be 
checked in two ways, W,tn no weight on the froot 
wheel move the bars left to right. Steenng aellon 
ShOuld be smooth and light. Afr.t nolchiness or 
tight spots are signs of bearing damage, and they 
shoLId be replaced 

Because of the hard work these bearings do 
they often \'VOf'k kJose. Still With no weight on the 
front, gel someone 10 puS" and pull qUite hard on 
the bottom of the front suspensK)(l. Vv"hile they do 
ths, check for small movement by placing your 
fingers OOhro tho top of the steering stem where 
tho hancHeb8rs altach. If you feel movement, the 
bearings are lOose and need adjusting , which your 
manual will explain hoY. to do. You can also check 
for f,tft:j IJldl' uy puShing and PUlling at the bottom 
of tho fron t suspenSion, 

Steering beDlings benefit from regular regreaSing 
ard being o:xrecUy adjusted The most common 
type on SCOJters are uncaged ball. a~cugh some 
targer machhes use \aper rol~ or caged ball, 
Uncaged bc.11s can be tricky to f.t, as the grease 
YOU've used to I"old them ir the OOtlcm race while 
you get the :)Qttom yoke back in fa IS to do so, and 
the tiny balls drop ()"lIO the workshop f (xx. 

') lin t "tivt 
w,~ beanns; )SIX' ":;n 
and ~sible repla~ement. 
OIten OflVlng a bwing out 
renders It" ,erwcatJlt and 
(fJfJlacemenl IS me 0fI1y 
op/lOn 

Check 9 P/iJY re 
eei bear II)~ An.'! 

wlJee.,' shoulO iJe off 01 
grOl.·,)L. Gettlle ofel up 
on liS ce :,;W/d 

enty of grease to IIOId 
rep acemenl sleermq·1I d 
NlIII> Jgs il) P' e 

, " 

, 
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Electrical 

N 

WJy tile I I 

fl($t alld Ie on I I 

thIS as IC 1 cst 
mmter cootflS me art 
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Modern scooter electrical systems 

are becoming increasingly 

sophisticated and efficient. This is 

good news in terms of 

functionality, but bad news from 

the point of view that they are less 

user serviceable. Vllhen those 

mysterious black boxes fail, the 

only cure is usually replacement. 

But a lot of problems encountered 

on scooters can be traced to 

poorly maintained batteries and 

wiring , so it pays to keep on top 

of their maintenance and check 

their condition regLlarty. 

Battery 
Keep an eye Of\ your OO:lery. Urless yours IS ct 
the maJ'ltenarce-froc type. VOJ must cr-ock th,ll 
1~'S filled to witll r the correct Icvols as Indica~0\1 Of' 

the casing, If ION, top It up With a I tUe de-ionised 
wi::I l\::i!. wI lltl Uildul IluL tu \Jet dill' dClUlC h,ill 
trom the battery on you , your clothes or the 
scooter, A batte!), that need" to be toppec up too 
rcglJlnrly inc!icates problems With the crarging 
system Reter to your manual for checks 

M1kfl treQlJ9nt checks to e"sure thot the 
lxltlt~!)' Inrminills are tight. These can "''1or"" loose 
and cause orob ems thaI an::€8' to be :he f8ul1 01 
other elOC\'icaJ systems. when in 'acl they are 
workinn lust f re, A S~(!ar 01 pc:roieum icl~ (Y 

electrCn grease prevents corrosion laming on tne 
te'ITI .... als and er'sures a good cJnnoc:ior 

TYPica'ly a conve!"\ticnallead acio battery WII 

Ia~ fo' up to three years prcovded it IS property 
rna nta' eel and kept charged up us ng a t'ickle 
Charger 'When :he sceoter is-I'' 'I regular use: 
eJq)AC' ever' 1(;nger service from a 
scnledrof-I,te type 
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""" Connectors 
Make regular checks of the push-'It ccnnec:QfS 
thai Wife the varous electrica compore~ts inca 
the wnng IOCY'" ano on Ire loom Iself. If ever a 
small amount of rno sture gets in::) the ccnnector 
bloCks and bJ'lcts. 'ai lIes ca~ OCCur. Slli! the 
connections and SPfay a I Ide =n:act cleaner on 
tho pins, Be careful not to ~pray I:xxitNOrk or 
other plastIC or painted cOOlpcnents as they may 
be attacked by the COntFle! ceaner. Plastic-
friondry contact cleaf'Crs are aVodabe, ard it 
should say on the tin or SprOly bottle "Jhether 0' 
not they are. 

Smeanng a lit tle b it of 5i l ::;on grease or a squirt 
of V\l'D4Q Of) the connector :xxty t::efore 

F Y' F """'" reconneclion will make them easier to spl~ 
I task next time. 

Bulbs 
As menliOf'ed in the dairy maintenance section, 
ctlt;K:k tllell your :Ights 'NOr..:. l1's Ir:cred bty easy \0 
forget to do this. M(¥ a'l, tl()IN often do you see 
lA3fS al mght wlh one or moe lights out? Chock 
head and t£l IlghlS. f'd catO's and Bap/y both 
brakes to check the brake light ana its switches 
are 'NQrking be'ore fNery ride. There's a major 
safety issue here. 

If you nollce tne airecton indicator diot light on 
lne dash flashing quO<eI" than usual, t's normally 
a sign that one or more of the indicator bl.Jbs 
has fai!€K1 

VVhcn periorTning your routine meeks of lights 
and indicators, give the horr a Quick blast to 
make sure that's working too . 

Fuses 
First thing to SUSpect when an electrical 
compcnent stops 'NOfi<ing is its fuse. Fuses or 
fuseboxes are usual y klcatej in easi~ access be 
pfaces - urder the seat ry txxiywork or close to 
the banery. 

There's usual~ a he plul ~ on a pri'lled labo 
n the lid of the fusabox 10 tEll you v-.tllCh cbes 
vma! and SometllTl8S there ae a couple of soares 
:00 Some machines have just a sing e fuse for a1. 
me syst9rTlS, usually found In tne feed sde of 
tne battery 

A blown fuse of len indicates a short eireu·! or .:l , 
faulty 8!ectriCa com{X)n8r1t. but sometimes t'ley .. 
just blov-.r lor no reason, especially ()'"l ~achines 

<0100 that vibrate a lot. If you replace a fuse and ,I 
blQINS aga n, the fault requires f1.o1her 
investigation. Don't be tempted to fit a hgher 
rated fuse or to short it out. Some scooters have 
resettabJe Circuit breakers In place oj 'T'a n fuses. 
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MoTs 
An MeT certificate is a legal 

requirement for scooters over three 

years old used on the road in the 

UK. You can 't buy a tax disc w ithout 

one and your insurance may be 

invalidated if you have an accident 

while your bike has no MoT. 

~ 

But remember that an MoT certificate is no more 
than a piece of paper staling a particular scooter 
was in roadlNQllhy conditl(x"l at the time it was 
Inspected. It ShOuldn't 00 taken as hard evxlence 
Of overall mechanical corldrtim, either for the 
scooter you own now or we1 buying a secOl'ld
hand one. 

Here are the areas the MoT Inspector wit be 
looking at You'll save a Jot of time, hassle and 
money if you check them YOIJself before gOIng to 
the test centre. 

Lights, indicators, 
horn and reflector 
• Head;ight and taillight must both operate with 

the switch In high and low beam posilions 
• With the switch In the park ng light poSition, 

front and tail light must light up 
• IrldicatorS must flash at the proper speed and 

the waming lights lor them and their switdl 
must vvorl<; properly too. II your scooter has a 
hazard wamlrlg system, all four indica:ors must 
flash when rt's operated 

• The brake light must come on ......nen eacr 
brake is operated. Scooters used after April 1, 
1986, must have a brake Iqht SWI!ch 'or bo:h 
front and rear brakes 

• Hom must have a continlKlJs tone and 
sutficrent VOlume 

• Headlight beam must be at the right he;ghl. 
The MoT statoo has equipment 10 check this. If 
you think yours is OUI, check it as per the 
d~gram on this page. Draw a horizontal line on 
the garage wail the same helght as the centre 
of your heacfight and posJlion tne scooter ill 
the distance and angle shoNn ,n the diagram 
Draw a vertICal line In line v.; th the c€Iltrel ine of 
the scootor Now take the scooter off its s;and 
and sH on II . VV"hen the heajlight IS d ipped , ti18 
beam Or'1 the wa ll should fal below the 
horizootal and to the left of the vertical lines. 
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Exhaust 
• Must be securety mounted and not fouling rear 

suspension components or \NheeI 
• The SC(XYer will be started and the t!YoWe 

operated to ensure there are no holes or leaks 
in the entre system, including the coHector box, 
INhere applicaole 

• The tester wil' look for either an original fitmenl 
exhaust, or the OSAu 193 51<:11111) un the 
Silencer, Bikes made before January 1. 1985, 
are exempt from this requirement. Anything 
marked 'race use onfy' or 'not for road use' will 
be failed :Jveraliioudness on quesbOnable 
cans and systems generalty is at the discretion 
of the tester. 

Final drive 
• The final transmiSSion 'Nill be checked for leaks 

that could lead to oil getting on the rear lyre. 

Steering 
• The 'root 'Nheel 'Mil be raised off the ground 

and the bars turned 'rom lock to lock 10 Check 
bars and S'Mtches doo't foull:x:ldyoM::lr1< or trap 
the rider's thumbs. BrOken Iockstops and 
poorly-fitted non-standard bars can cause 
protlems here 

• AlIre same time the tester will be looking for 
free steering movement WithOut drag or 
notcliness caused by Incorrectty routed cables 
or 'NOm ()( badly adjusted head bearings 

• The :est(!r w il l also look for play in the head 
beamgs by pulling on the bottom of the lork 
k3gs 

• Handlebars and controls must be securely 
1TJQUnted, as should the gnps. 
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Front suspension 
• With tho scoot€lf off the stand, the tester will sit 

on It, I,old -119 fron t brake on and pump the 
forks up ard dawn to check they aon', bind 
and that th.}f"6'S adequate damping 

• Fork seals and the slar.choo area next to them 
wi I be checked, the former for leaks, the latter 
for ptting cr corrOSIOn, 

Rear suspension 
• The inSpector wll have an assistant rold the 

lronl 01 tt'le scooter while they bounce the rear 
with the scoote' off's stand They're looking 
for acI£Iquale darnp·ng in the rO;:lf ~hQck(S) while 
checking notnll".g is fouling 

• The inspec,or w I loci<; at the shock(s) to dleck 
the damper roofs) aren't cooocl ng and the 
damp ng 01 isn't !eaking 

• The swingam's pivot bearings will be chocked 
by pull,ng It (rom side to side with the rear 
wIree. ralsej off lhn ground. At the same time, 
t!'le rear ,...nee! will be PUIl(-l(j up by Its highest 
p:l inl to chock for wcar in the suspension 
linkages and bushes, 

1 3 8 

Brakes 
• Each ,,>,heel wit. be raised off the Ground, the 

brakes operated Ulen released and the whcol 
spun to clrock for binoing 

• BrakE d scs wi !. be checked fOI cracks and to 
ensure they're securey mounted 

• Pad ns,8na' wil' \)fl Cl1ecked vist.;atry on disc 
systems ,0 ensure the pads arent on their 
wear limit 

• Drum brakes 'Mil be chec-<oo for trcc opera!ior 
of the lever and that tile angie berwcen 
operalll"lg cabie or rod ISn't '00 large WIlli the 
brake nopl ed 

• BraKe hoses and their unIOn!) wll be 1ooi«Xl e.: 
/0( bUging In flexible PipeS n'l(j SIgns at 
corrOSIOn and hydrdulrc fluiO leakage elsewrnre 

• Rear bmr<e torque arms 1M I be ctlecked to 
ensure they're secure and that fasteners are 
held on by lOcknuts or split pins 

• ASS eqUipped scooters haVe <l sell -Check 
waming I ght In the instrument cluster; the 
testef wi I check that thiS is \\JOr\<Jng 

• The lester wi t Chock blaking efflCioncy, out this 
is nothing to worry oooul if you're satisliRd your 
brakes are property maintained 

~ 
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Wheels and tyres 
• CDst vtheels must be fl'OO from cracks 
• Rims must be uncreased and true . Wheels wil l 

be raised from the ground and spun to check 
Ino tyres ard rims are true, and to make sure 
they d·)n't foul mudgJards or suspension 
components 

• Wheel benr ngs wil be checked for excessive 
wear. See the pages in this chapter on 
beanngs for advice on how to checK these 

• lyres WlH be cNx:ked for adeouate tread as 
...veIl a:: Sidewall and :read cood,too. See the 
sectIOn on lyres for more iniormat;()n 

• lyres WIll a so be cnccked to ensure they are of 
:he correct type and ...... atch each other front 
and rear. lyres must be sUitable lor road use, 
anything marked othewisa Will fail the MoT. 
Dlroclion arr(MIS on Ire tyres wi I be checked 
too 

• Securry of wtlee, sprdles is ano1her Item on 
the testor's agerda, Where they were fitted as 
sta'XlEld, scI locking or catclloted nuts With 
sp'it or R·clips must SI II be prosont 

• Wheel alignrnenl wrl l also bo chocked , 

General checks 
Remember, the rv'foT tester isn 't looking to catch 
you out. He's Simply checking that your scooter IS 
roadworthy and safe. So apart from the ,tems 
listoo above, check that body panels, seat. 
mudguards and majOr fasteners are secure. 

Alt footrests and controls must be securely 
mounted. Excessrve cOHosiOn of frames or load
bea' ng components W111 resul1 in an t....1oT fabe. 
se check these too. 

Finally, maKe sure yoor scooter is presenlab<e . 
If '/OJ wf"leej it through the doer of the test centre 
wi11 parts wired on and brOken bils dragg ng on 
the 'loor, irs likely you'll be asked to wheel It 
SlrarJht out again. The better the general concWon 
of the bike. the better your chances of an MoT 
pa" 

http://www.pdfdesk.com


-- -..... 
--- -

Storage 

140 n, , 

Unless you 're commuting to and 

from work on your scooter all year 

round , are an all-seasons 

recreational rider or are lucky 

enough to live in a sunny climate, 

your scooter will most likely spend 

a few months of the year in 

storage. If you want it to be in a 

decent state when you want to 

ride it again , you 'll have to do 

more than simply parking up your 

scooter in the garage or shed and 

forgetting about it. 

A SCOOTer's exposed p:lrts are highly susceptible 
to ccrrosion causod by road salt used 10 me,t ice 
and snow in colder countries. Des~te e,;tl::ll ~ivt! 
bodywor1<; on most fTlO'Jels, it's surpnsing how 
much dostr\.Jctrve salt and dirt can get under the 
panels. Corrosion can take hod In a matter of 
days. and It's hard to stop the rot. So give your 
scooter a good wash before you put it away. and 
make sure the machine is completely dry befOfe 
It 's consigned to the shed . 

Remove body panes te reach the awkvvard 
places underneath. A frm-bristled bottle bruSh or 
one 01 the specialist brushes for motorcycle 
Cleaning makes life easlBr and saves your 
knuckles, although using a pressure washer is 
perhaps the most convenient and effective 
method. Just remember not to be too vigorous 
around steering , suspension and wheel bearings, 
and electrical components_ 

A lew P"" , 
w 1/ e!lsure ,ar yo!>, ':001 

easily recl)tmmSS/Ol1/td 
aIrel a /e1l(J1I1 lay-up Don I 

r Sflck II If) fI sileo 01 
I} g~ and hope 
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• Coat tna piston borers) and rings with oil by 
removing the sparkplug(s; and Squirting around 
a teaspoon of 01' dONTl !!)e Sparkplug hole(s). 
Put tne pug(s) back in a1d crank the engine 
over With the k,ckstart (where fitted) or on the 
olectric start vli th the kid sw;\ch off . Some 
scooters only aLow the engine to lGm 'Mth the 
ki ll sWitch on so tho plug{s) will have 10 be 
earthed aga nst the cyli nder head, far enough 
away from the sparkplug hole(s) to avoid 
ign l ing any fuel vapour in the borers) , 

• Drain pelr:>i from the carb(s) float t::owI(s) , You'll 
find a dra n screw at the oottom of the float 
bowl. This prevonts resioual petrol in the ca'bs 
lumlf'lg to varr sh Ann h'~kin[J sma I 
carburctt()' orifices ard a rways. Mosl scooters 
have vacw rn taps, bJt f a manual one .s frtted, 
lum II off al"(! allow the scooler to un unt!, the 
eng ne SIC.pS to make su'e no fuel IS left :n the 
carns. If your scooter s gOing to be olf the 
rOOd lor a long tJme, ado fuel stablliser to the 
petrol. Ot'"e-w sa petrol C9'l go of' in s:orage 
aOO YOU'II 1ecd fresh stut· come spring Or 
n1aJ<e sure the fuel tank is at least half empty 
before SiO!age and top up w:h a heatthy dose 
of fresh fuet ccma sprrng. Remember to 
d spose 01 old fue' property 

• A r intakes and si:eJ"lCe( oll f,Q:lti CdII 00 pluggeo 
or Covered in po~r.ene to prevent the build up 
of condensation Run the scooter until it's hot, 
allow to ceol the., cover, 

• MOS1 batte'iss, even new ones, wi, I d'scharge 
and go Hat if a scooter ,sn't used for a long 
spell. such as over WInter. Tre problem is even 
more liKely to ansa if your scooter is alarmed, 
no matter hOw s.'T"'\8,1 ~he drain A trickle charger 
keeps ba-:teries !opped up without damag ng 
them, It's bes: to remove the battery from the 
scocter and keep II somewhere ~e there's 
no danger 01 It freez r.g. If It'S an unsealed type 
battery, ensure t"ere's erough electrolyte in It 

• If the SCoot9r IS 'iouio-cooleo, check thaI It 
con:a ns art -Ireeze, It orty takes :::no ffeezmg 
n gl11 10 incur expe"sive damage. Corrosion 
Inh b lOrS n lho anti-free?e w ll nep prcve'l l 
intemal oarnago to tne coo'ing system. 

• Consiaer a lig'l t coat of WD4 0 or similar 
aerosol water- repellent oil on fO rk sliders and 
other exposed lTle:a' pal1s. Obviously don 't 
spray the b'ake discs, 

• Che:K lyre pressures, A scooter stood for 
several months on flat lyres is hkAly In rlPform 
them so badly that they will lose their shape Of 

split. Deflate by no more Ihan 5-1 Ops; , If yoor 
scooler has a centrestand, put the machine on 
that 3nd place blocks of wocd uOOer each 
wheel to protect them from damp. Rotate the 
wheels periOd ical~ so they're not standing on 
the same section 01 lyre 

• Tempting as it is to start the engine every so 
often, try not to unless you Intend to let it get 
up to operating temperature, If Ine eng,ne Isn't 
lhorcughly .....:arm condensahon is'ikely 10 form 
,n the engine and contaminate the all. 1h1s can 
C3U&::1 expensIVe Jntemal corros,on, 

0, In Cllfle lJitler~ willie 
YOI scooter ragt 
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Trouble 
Shooting 

142 

WIlen things go wrong, as they sometlrTlcs do. 
aon'! pan c. A scooter is a InBChanlcal entity nnd 
as such is governed by ru es of taBie engH"leCring 
and mechaniCs . By applying a litll9 Ionic It 's 

reasonaby easy to drill down to the root at a 
problem, and ovon if your own mechanica' skll's or 
wQl1<:Srx'lP resources dorfl slfetch to it. YOU'll be 
able to point the guys in the shOO in the flg!1! 

direchon. 
To help you see tre trees from Ihe torest. there 

follov,l$ ooms basIC bull-finding JT::Jloriol wInch WIll 

ell least guide you In the ri-ghl directIOn. Two-stroke 

r,ders C<:In ignore any references t:J valves and 
c,1ms/'...-1fts, of course, but the rest of the mat(!fial 

pretty much applies regan:lIess of englre type. 
Rcmcrnber tnls is a general guide. so tor specific 
tre.,:l1ment at problems refer to the manual for your 
scooter. 

Engine doesn't 
start or is difficult 
to start 
Starter motor doesn't rotate 

Engine kill switch OFF. 
Fuse blovvn. Choc:k man fuse and sta1:l."f Circu;t tuse, 
See your manual, 

Battery voltage low. 
Chx:k. ar'(! rocharge ba:tery. 

Starter motor defective. 
~ SV'e the W'fng 10 lhe slarter IS SOC'Je. Make SUle 

the staner re~ cld<s '>"\then the start bul\:..lr) IS pushed H 
Ire 'elay ClIcks. then the iaLIl is n \he wiling (:r fT'()tur 

Starter relay faulty. 
51: your manual 

Starter switch not contacting. 
The contacts could be wet. corroaed <.II' drty. 
DisasserTtlie and CW3an the SW1lch See YlllJI fTlan.l<.II 

Wiring open or shorted. 
Check II I w'llll9 CO'Y1e(;trons and harnesses to mallf) 
sue tml1hey are Ory. !.grt aM 1101 ccnoded AJso 
cl'ledl: L.'f brd<en or frayed wires that C(ln muse a shc(t 

to gc)Und (earth) , Refer to the \lvlTirog oagwrll 111 you 

"""'" Ignition (main) switch defective. 
CheCk. the !;'Mtch ¥'-ClXd rg to the prcceolX8 In yOlj( 
fl18O...IaL Replac..e the w, t::h with a nCltI one it It IS 
detective, 

Engine kill switch defective. 
aleck for wet. dll"ly <Y corrcded cm\f¥;TS CCdn or 
rcpace the .,w tdl a~ nec€ssary, 

Faulty side stand switch. 
ChO..;>< the wili ll(J to tn<' swtctl and the sl'IItch itself 
~;c()l'dl'"'9 to the prOCf~d.{P.S >/1 your manual. 

Stiut!)r motor rotates 
but engine does not turn over 

Starter clutch defective. 
Ir 'I <lrd repair CO' rp.p;ac::e Soc yo..r manual 

Oamaged idle/reduction or starter gears. 
InSjlO'c1 :lrd rCDlOCO the Darnagild oarts, See your 

1T\1I1uat 

Starter works but engine won't tum over (seized). 
Sf led cngne caused by one (! more .-te .... aIIy 
damdg(XI cOIT"(lCflellls Faille Clue ta wear, ab...se or 
rack Of 1U/)f1'-AJ'()r" Ownage ca'1 Wide scizL"O V"",JWS. 
tollc1w9rs "I!T'o!'t".I·ls. p.stons. crankshaft, CDr1r1OCting 
rod bearnqs. or tr<.lrro;rllSSon Of beaings See 'lOUT 

rmnuo! to! engi'19 (lISrtssen1bty, 

No fuel flow 

No fuel in tank. 

Fuel tank breather hose obstructed. 

Fuel tap filter or in-line filter (carburettor models) 
or fuel pump assembly filter (fuel injection 
models) clogged. 
Remove the lap Cf pump and cean or rene,.,. the fi lt\..'f, 
See your mrlrlll(ll 

Fuel line clogged. 
Pull thE lLeillne loose aro <;arciulty blow t lrw-cx.g-.. 

Float needle valve clogged (carburettor models). 
For iill 01 tt-.e .... [l/V(ls ta be cloggad, ei:her a 'IfYy bad 
batch 01 1Uf4 With <.In urusual adj,Ir...oe has been "sed, or 
JOme olilEll' bergn materia! has Elflteroo the lank Marry 
trmes a'19f fl mactm16 IillS been stored lor rna1V IfO"llhs 
....,tfXlUl rurnng the fuellll'llS t~ il varnish-like liquia and 
forrns dooosrts on the inret noodle \lilll/os £rd je:s Tre 
;.6ft),"cltor(Sj should be r~ am overtl<lulod t 

:j-:tin ~ tilt float :hamoers ooesn"! sollie the p-oolcm. 

Fuet pump or relay (fuel injection models) faulty. 
Ct-ock the 'lIE> plJrl1p and rday. See your manual. 

Engine flooded (carburettor models). 
Flo.:r tx-~g1t tOO high, See yew rnanual 

Float needle valve worn or stuck open. 
Dort, rust or ottl[~f rj.:'bfis em calISe lIle valve to seat 
;lnpl' .. pe1y, causing @x(;€&; fLIJI to be admitted to tre 
'Ioal Cl"'amber, In this r.flse. tho Ih'l.t chamber SI'1aJld bP 
r,iI-)(II lOO and the needlfl W!IVfl dlKJ S8m inspected . ~ the 
nN.d.'! [In(l soat are wom, then the 19akillg Will lvsist 
nnc11!i(> n..l l :_~ ~;Iloulj be re~acej 
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Starting technique incorrect. 
LJIl:X'f nc:rma cir:.;lJ11S'tlIYES (io It all '"C Carburel'or 
trcli()fB Jre SOU''ll1 the 'nocilinl) Shc:Od s:art w th ~'11o 
or no Ihro:tle V.Jhet1 the e"Q"'e ,:; cold, Ihe ch:::M<.e 
shoold t>e q:era:ed and ttle enqino stared witt loot 
openi!);:) "'{) tlrottl9. '/I/IY':fI the OOPII I(' 'S at op')raI1l1g 
lerrrxmture, 8Jlly a very ~19ht arrOLIll 01 throttle ~I~;ulj 
be ro ess:uy ~ Itw engll)6 i<: loodad tlJlT' th8 lwei lip 
~f ,1/'iI1ere 'me:J:' mid hold the thr:.,:tle oper1 while 
aanki''9 the engine This IN' 1l11lM' i.Kldi~ 0'181 air to recdl 
the Cj>i in,1cr(s; , Rernelll lX'r to turn the fuel tap bad< ON 
arer the ergre stfl1fl, 

Engine flooded (fuel injection models). 
raulty IJ<lSSLle rC3111(Jt0r - ,I I' 'S <;tlX;I\ 'Jsed thE \' 
CO\.J ld I:e OXcessM ~ pfDssu'e .(1 tjYJ luol 11 , Oleck as 
descrihOd in ,'OUr rralu,ll 

Injector(s) stuck open, allowing a constant flow 
of fuel into the erlgine. 
Q1J..,'I,;\( as de!'nibed in YOJ manual 

Starting technique incorrect. 
See a:1VK]i) as tor CIlrt)l.Tu1ed tike~ BUI 'emet")bn soma 
fue irl,<"!C:Pd 5:;(X)te'S hi'lVJ no :::hoKe lever a'd moot 
1 dVtl no rllaf"l..ally-oper81(jd fueI:ap, 

No spark or weak spark 

Ignition switch OFF. 

Engine kill switch turned to the OFF position. 

BaHery lIoltage low. 
Chfl(~ alU rechar~o Ihe batt€ry ,fj necessury See )lC<Jf 

'111l"",dl 

Spark plug(sj dirty, defective or worn out. 
Loca~(' 'e.'IS(;n for-Ioulel:l ~ using spark plug 
;;oncll'O" erar <Inj loll'";w r-c p.Jg !l1,~iTl1cnance 
crc~;odures S2€ your IrJ.n.n1 

Spark plug cap(s) faulty. 
ChecK ca'dtlon. R!'1r~ ICC t C'a::-1.5 )( deteriora~on we 
BIIlOE?rI See yxlr rran 1.,11, 

Spark plug cap(s) not making good contact. 
f.Mkc sure 1'"la Ire pl..o:J ~p..s 'it ~nLlg~ ovor the ~lliJ 

en," 
Ignition control unit (carbureHor models) or ECM 
(fuel injection models) defectille. 
ChocK the Imit. relOrTing 10 yoor manU(11 for :Jetail:;;, 

Pulse generator defective. 
C>-oeck 1''<, ..r t reiffilfY,J L yow" ..aIlor dct.lls, 

Ignition coil(s) defectille. 
Oloc~ the c{jl,:s;', rek'tlini;l to yo1 m, ""-'ill. 
Ignition or kill switch shorted. 
U!;u 'Y C9L1OOC by V'Her, ::;0"050' dfl'l'<.l9C or 
exce r./C \ve3', !he ",\11·::res w!] t O!O disassembled a'ld 
cle!lf1f!Q w Ih eI3cUI,-;.11 cootac: oem)(.'f. It cean~ d08S 
no~ 'oeIp, repklce the S,yilCh23 fetEl'YlII ~ 10 ycur Irdnual. 

Wiring shorted or broken between: 
al \l'·\I)n (main) go .... 1.::'"' !}/"IC ~"-grl kI -;",;';Ich (or Ok'MI 
\.wl 
b: Ignill(~l CCflt'O' ur I (X ~::::!v' an:J erg re 1\, I ".v t .n 
c;' Igni: [XI CCf' trol 1111 t or ECfJ Ill !;) ~Ill~ on culs 
d) 19'1lb'" COi ls ard S;': .rIo; plJg3 
e) ;g"'l \i:m ::;ontrot ..rr ,;1 EGA a~d p iQ Jen8I ltor. 

Make sure that all wiring connections are clean, 
dry and tight. 
Lock fO' dl[ltoc an:) t:rok9'"' w ff:~ ' 

Compression low 

Spark plugs loose. 
FiorrllOV3 the I u~ crd insrXJC threads. FV. nst, ana 
li'lll"~1 10 the ll)e(: ITtod torque &Je '(\XJr ma!lLlUI. 

Cylinder head not sufficiently tightened down. 
Soe yo)! JlI,'lnU3l. ~ a cyiino:;lor h~ld ~~ suspectdd 01 
\)1m£! loose. 1Il€lf1 there's 8 dl<JlY t'"a: the q'lsk;et or 
hi )(115 damflQ(l(j It the jXOOif 11 t, fj peni<:>IHd lor ery 

Iflf\ytll 01 tome 
Incorrect lIallle clearance (four-strokes). 
0" :K ,,11:1 <:!dILlSI thP. VClM:' clear'lf1 ':IS a~ peryOllr 

,"a"" 
Cylinder andfor piston worn. 
8« OS!:l",e wear w cause corn;I(,ssion prB&->I1U to leak 
p ,I Ille rngs. Tl 8 is usually a; c()mpanied by wom 
ring' ii_ .veII, A t,p· ~l(j overI'let w be r&::jUlred 

Piston rings worn, weak, broken, or sticking. 
8fo!o.\.-~l or sticking PI~loo rings usually rndr;"lte il 
lutil~WI:xr or (',,~ I I)urut ion p!'otllem thai cause~ uxmss 
\J&t)(lll:;cposrtS 'f <J]jzures to to""1 00 the pistor"l.'11:i1'U 
nng Top crd CM 11.1, J' v. again be nee. :s&1'Y-

Piston ring-to-groove clearance excessille. 
nl l ~ is caused by excessve INCW ot the pi&A)(\ nr;g 
1i1r);j~ Aston ar.::j fil)) rep'OC€(lo"t "..,~ I I be call '1(j br 

Cylinder head gasket damaged. 
~ I hI=!iJC ~ allo\' !d to tx.'C 1f"1'i ~se.:;r f I)X( ~ve 

(;.lfbofl bu d-up on the pstUl (rwn a'1d ccrr"OustlQr 
t lnmber causes OXlrernef;' h i ~ 1 1 ccmj::(es~i::;n, t~·o heal 
:r,~kl!1 f'1[lY H'lak, AotorQtJr'g 1m I)p..ad is not :j,ways 
:!In';(.inri to res!O'~ Ih: sea. sc q (at replacertf>';IIS 
f1eE\CIf'ld too_ 

Cylinder head warped. 
Ths is caused by O'Jetilea'rg 0' improperly lit/lltmad 
t"\(';l\.l bets !v'adllne srq:: raStJr/tlLlng or head 
ffiPl.l nant and a lIew gask.et ..... j os needed 

Vallie spring broken or weak (four-strokes). 
cauSA<'! by component 1,; ilLrre or wear; me springs mtJst 
bo repla::ed 

Valve not seating properly (four-strokes). 
Tn 15' ]used t:y a OO'1t VhV9 (lrOf'] ove'-'eVIIlng or 
irrr'opu vatve ad,Ic,~t~t), tl\,rfYltl valve Cf se,,1 
lirrplOpu carWmiQrl) ex an accum.J a:<JIl 01 carbon 
( ~'pos Is or tho ~\I (from wrt:!U"u'-on or lL.t;rk;aton 
ptlJb/errs, - I, vQ'veS Must be deanea iUrJ/u repraced 

d '", 3eJ.5 ~(:cd if paS t,lA ,r reclaced loy In 
9'"'9') ~ng shr:p 

Stalls after 
starting 

Improper choke action (carburettor models). 
&0>, yo,Jt manll" 

Ignition malfunction. 
Se yc , 'l18! ..al 

CarbureHor or fuel injection system malfunction. 
See yo,Jl fTl<jflLJaI, 

Fuel contaminated. 
~ I car' be ;(1) uT"nated will :t'er d>1r W;"ltcr or 
cro d1 r-ge Cr"eMK ,illy ,j the mact,ino is allov..-ed t:;; :; I 
fQ SOWtJrJI m-Jnttl s or more. Drain Ihe tank and fIoAl 
cr-arrb>!rS AlSO check Ihat Iud c<: IbN Irec;fy, 
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Intake air leak. 
Oleck for lOose carblrellor or lrvotlle tocty,to·in~e 
rn<V'1!lold connections, loose or rrIIssng vact..u"Tl gauge 
aoaptor scr&."w'S or hoses. ()( loose carrurel1()1" lops. 

Engine idle speed incorrect. 
T In idle ad ../Sting screw until the eng;re dies at the 
spealecl rp-n in you- manJal On fw rjectJor'TlQdejs 
check other comp.::lf)ff'IS 3S speof€d in '/OJ 'TIW'I..Ia 

Rough idle 
Ignition malfunction. 
See )'OU' maruat 

Idle speed incorrect. 
Soo '{OJ manual 

Carburettors or throttle bodies not synchronised 
(multi cylinder machines). 
AOjust 1NItr1 vao.rum gauge ex mfl()(Yl)(Jter set a::; 
oescribed in ycAJf manua' 

Carburettor or throttle body or fuel injection 
system malfunction. 
See yotX marlJa! 

Fuel contaminated. 
'he 'tiel cer be ccnta'T naled · .... th eithEr c rt '.:[ oN iler. or 
t.1I· c:t>ar-.ge CIlCmocally ~ I"e machine is allawed 1:-; 601 
10' AAVera months or more. Dran the kYl'" &Xl noot 
:t\3ni:lers as per ~ manual. 

Intake air leak. 
Check lor lOose carbu'ETI()( ()( Ihrot:1e body-I<rinlo~ 
mcr<lold connectr:Jns. loose or m'ss "9 Ja:;;I,A.(Tl g3..9.. 

aO(lplcr scre .... s flf hoses, or 0058 ca1:JoJe1or l:::ps 

Air filter clogged. 
Oe~ <Y replace l"e 1iJr fltB e:emert 

Poor running 
at low speeds 
Spark weak 

Battery voltage low. 
Ct'eck orO rtlc:t1arge oottery 

Spark plug(s) fouled, defective or worn out. 

Spark plug cap defective. 
See yo..r manual, 

Spark plug cap(s) not making contact. 

Incorrect spark plug(s). 
Wrorg 'Y\)e. heal range or cap corl-g..ral or Oleo: unci 
rnslall correc' plugs 

Ignition control unH: (carburettor models) or ECM 
(fuel injection models) defective. 
O"le< ~ 6S per ,nslruC ;)rlS in you- !TIi"Wll.I:! 

Pulse generator defective. 

Ignition coils defective. 

Fuel/air mixture incorrect 
CarbureHor models 

Pilot screw(s) out of adjustment. 
See yotX ma ..... a' 

Pilot jet or air passage clogged. 
Romove am ovefhaullhe carb.JrEttcrs S?e 'fC\J1 rrtflt1U.11 

Air bleed holes clogged. 

Rei'll( ~ carb.lIellor a-xl bow 0lJ all passages. See yo....f 

lrilt"ll11 

Fuel level too high or too low. 
O"-Bd<. lhe fIorIl heigh' as deta led In }'Ou' rranuat. 

Carburettor intake manifolds loose. 
Ct :k '0( creeks breaks, lears Of oose clamps 
Re~a c€ 'lJt;00r In:aka man;fold JC'lts II sp t or oors"ed 

Fuel/air mixture incorrect 
Fuel injection models 

Fuel Injection system malfunction. 
See Yt:ur rnan.al , 

Fuel injector clogged. 
See yOU! rnllr'UClI 

Fuel pump or pressure regulator faulty. 

Throttle body intake manifolds loose. 
CIY:lCk kr cracks, breaks, tears a loose c.ames, 
Reolace rut.:Qer inlake m<r410id jonts it sPit 01 pcrishoo 

Fuel/air mixture incorrect 
All mode ls 

Air fitter clogged, poorly sealed or missing. 

Air fitter housing poorly sealed. 
Loc:k '()( ':)'C!CKS,' % cr loose C'3ITlpS a"d repace or 
repa' Of!'ec. va pars 

Fuel tank breather hose obstructed. 

Compression low 
Spark plug(s) loose. 
RAmove t!)A ! :11 '9s <:rod rnsooct thN th'ea3S Ranstall 
G!1d Ugh'''' L 1 ..... ' -;p(,>ci~cj tor~ ,n your manual , 

Cylinder head not sufficiently tightened down . 
If i.l cyjll1d(;! head is Suspected ofbe<rg loose , :rw 
thefll'>; a Ch .. 1/lC(! that the gss..-:et ~d haad 3r8 Q1m,-,lgod 
if the Ixoblem h(ls pcfS sted tor any le"oQtll 01 I roo Tre 
t;ead bol\~ Mcxlld be (igllicned tc the JXcper torque in 
the COfrect <>eqUElflce lieocritxxJ in yoU' m3"1Ja1. 

Incorrect valve c learance (four-strokes). 
This mears \tiel the vatve ,s rot COSIf'9 corrpkJ\dy ano 
ocmrtes~or' IJrossure ~ leaking {)ast Ire valve, Che::;~ 
and ajlusllhf> valve clearances, 

Cylinder and/ or piston worn. 
Ext 'srve Vo/98I" '0\,11 cause CO'T'pre&>O" prossuro:o leak 
p.lsl' nngs This s usuruly accomJ)Wl:ed by worn 
rrngs 'h"H A lop 9I"d overha..! s necessary 

Piston rings worn, weak, broken, or sticking. 
B":>ken X til '9 p.st,:>n rings t.."SI.>a'!y rdlCa:e a 
IUOnca~O" r cartu-a~or. orolimr tlYJ ('.!'to ,Sf'S fll«:RS'" 

.Jrt: 111 d.-..~oosrls ()( se.zures 10 farn on lile p",1ons and 
ng!< - _p t.'f1d overh& s nacess'lry 

Piston ring-to-groove clearance excessive. 
This ,S (<1U~ cld by exccssve wear 01 the PIS:lf 'lrg 
land~, R"L~n, 'd IYOOil\;ly '1'19 wlacerren: is 
~, 'MY 

Cylinder head gasket damaged. 
tf a hEl,1d if; il ll oWO(j to become loose, IT 1 excessve 
carbon buikl-uO on ~nc cis:or crol\lll ard COr1lwstbn 
chamber C~HJ~$ extrelrl..'ly hyh OYnprEsson the t)f'.-ad 
g.JsI<el may i€oak. Ret ~:fqUlng the read does not a" .... ays 
restora the seal, so gaske: r8plcir:ement s n~'CeSS1ry 

-,- ..... 
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Cylinder head warped. 
T'1tS is caused by ovemea' "9 or ''T'prcperty lighloned 
t1ead 00 IS Machine sroc reSo.,.rlacing or head 
r~E!ITl9'"I <s necessary 

Valve spring broken or weak (four-strokes), 
Ca...sod OY cOMoorent ·ailure or wear, lhe springs must 
be replOCed 

Valve not Keating property (four-strokos). 
This is caused by a ben' vaf\.e (from CWf-'ewlng or 
1f""'1p-cper valve a<l,.;str1Of1t), oume~ valve or seat 
\11""'1p-oper cartJuratiO!'l: or an OCCU11ulatlQn of cartXl!1 
deposits 01 11"'e seat {fforn carbura ti ()(l, lJt)riculi ()(l 

Ixoblflms), TIle vaves must be cleaned af\Cllor rodaood 
and the sellts lOOJt or reolaced If IXlSS ble, 

Poor acceleration 
Carburettor(s) or throttle body(ies) leaking or 
dirty. 
o,,(}'tlaul H"BIT" 

Fuel injection system mallunctlon. 
Fa\., ty 'uel rumo, if pressLl'e regulatCf {fuel inlection 
Ircdels; 

Timing not advancing. 
-"'0 Julse g?r)9'a:or )f Ihe ,gn 11()(l con'roI U'1a or ECM 
nay be oefect va. If so they rn..ost be 'enlaced w th new 
ones, as II"ey can't be repairEld 

Carburenors or throttle bodies not synchronised 
(multis), 
Adlust lhe'11 will' a v JJTl gauge cr Plar1ome~er. 

Engine 011 viscosity too high. 
Lsing a hea.-or oillhal that 'ecornr-.eroded car darruge 
:r-e o il purr~ ('Y lutxicatlQr" SYS~f!!Tl ana cause drat! 0'1 
Iho eogre, 

Brakes dragging. 
U~u~ y caused by detyis \\1licll has e'1tered the t raKe 
p 'S10'l seals, or 'rom a wa'De:; 0 sc or bam 1'11)001 
spird le, Rer lu alld replace as necassar;. 

Poor running or no 
power at high 
speed 
Firing incorrect 

Air fitter restricted. 
Clean or ~ fillA' 

Spark plug(s) fouled, defective or worn out. 

Spark plug cap(s) defective. 

Spark plug cap(l:I) nut In good contact. 

Incorrect spark plug(s), 
VVrOl'g typo heat ra'lge ~ GilP con~gJa' 0'1 Choc:k 
a"d 'Slall cO""ect plug, :(>oj in yo.J rraf\U,,]j, 

Ignition control unit or ECM defective. 

Ignition coilfs) defective. 

Fuel/air mixture Incorrect 
Carburettor models 

Main jet clogged. 
Dir , water or Otl""cr co"ta"ll lnp."1ts car CIQi] the ITl[l,n jets 
C.ean lf)e fue l t" l fil'o-, the In-line filto', the foat 

dlamber wea, and !he I Is ana carourettor onlcos 

Main jet wrong size. 
The standmd leltrng is for 6ea leVel almoscheric 
oresSlXe fllld DX)9(>""I ~·erot. 

Throttle shaft-to-carb body clearance el(cessive. 
Check f'la'1U8I lor inS(\' ;t or and renevJaI 

Air bleed holes clogged. 
l-{erncve -fflwwttJr aM bIo .... ,)(,Ji pi.lc <ages 

Fuel level too high or too low. 
CPed<; the float heig-,t 

Carburettor intake manlfoldfs) loose. 
CI10CK lor cracks, br"eal.;s. tE'.:l IS Ot loose clamps, 
ReplOC'E rubtJor intJke manl fokl jnlnts ,f '>IJ l i ~ O! 

peri shed 

Fuel pump, where fitted, faulty. 

Fuel/air mixture incorrect 
Fuel Injection models 

Fuel injection system malfunction. 

Fuel injector clogged. 

Fuel pump or pr • • ,ur. regulator faulty. 

Throttle body intake manifolds loose. 
ChEIcx frJr ~;r[lCks, breaks, :ears or loose CIOOlps. 

Peploce rubber 'nt,lka manltold lOin' if spl~ )f pershed 

Fuel/air mixture incorrect 
All models 

Air filter clogged, poorly sealed or missing. 

Air filter housing poorlv sealed. 
LOOK ·or crock!';, hcMCS or lOose OMlfl$ .~11d replace or 
rep.:i lr detectrve part ~ 

Fuel tank breather hose obstructed. 

Compression low 
Spark plug(s) loose, 
RemCMl the plligs Dnd inspect tl)f! il tlll l'iJds, Reinstall 
tnd tighten :0 tl'(! spoc t ~)j torqlJEl 

Cylinder head not sufficiently tightened down. 
If a C]iinder head is su~peclod of being :oose, lhen 
there's a chance that the g..1<;ket and head are 
damaged llhe protlem hFts pert>ISIOO lor ent length 01 
t 'T'e. ne head bOIs shC"LIld be t ghl8fmj to tne propEr" 
:orqUE in the CO'le< SQql.l9l'"Ce, 

Incorrect valve clearance (four-strokes). 
Th s rroons tha~ the valv!;> f')(·t do::;ing Compif'leIy ard 
~iOn Pressure!'; Ie l~ "'d past the Vl ve. Olf:' :k 
ard sa.J!:, ttl, v, Ive c~ 

Cylinder and/ or piston worn. 
&ces:.va wear ..... ill ~lUJ X1'11pressior Ole r( to I<Jak 
pas1 tho nngs. This I cJSUClly <.1. ~moaned by w.m 
rrogs A. top·eno O\ieI't'"Ult IS rl( uy 

Piston rings worn, weak, broken, or sticking. 
Broken Of strCkrg pst('Y nngs ,u.;illy '"dlCate a 
lubncaloli or CJTWftlllO!'1 prooh}m • ... at :,'lUOOS exoess 
CJroon Oeoosts CT $eIW()S to tOtT!' on tho! p ,tc)t')S a"Xl 
nngs Top·ood overhaul is tHJCOS5<1ry, 

Piston ring-to-groove clearance el(cesslve. 
rhis !s cause:J by excessIve \\I9al of ItX' Dstoo rng 
IElms, Piston and p r(Jbab~ ring repIAC('r"10nt IS 
rlOC€ssary, 
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Cylinder head gasket damaged. 
It a N J9d ,s 1o.-19(l to become loose 01 ,[ P..xCI. SSNe 

Vbon b.JiId-t{) on the pisl:>n CfO\.\'fl and ·~omh.J<;IK::fl 

h;)r"ll;lCl" causes cX"uerne/y hogh corrpr6SSIQn the head 
gil -kel may 1c<Jk. Ret;;.ru...flg the head IS rut aways 
!'>u" ,:iflnl Ii rf ' e Itle ~', so yaskct rcp'a:::emenl 
necessary 

Cylinder head warped. 
11' ~ lUsaJ by QV€Jtleanng (X mpropery 19'1tOre:J 

t cad oolts Mad'l!le $hop resurtacing or read 
[(1).) _Ilfl1tlil\ 'S (1(.~ry 

Valve spring broken or weak (four-strokes). 
CaJ:;,ed by CCfl1iXX1f!nt failure or wear; Illp Srfi1'>;js r' lu::;t 
be r(;p.:tcoo . 

Vaillo not seating property (four-strokes). 
Ths i' (:'111:0 ,{j by [l tx.-'flt valve (trom OV8f- revvir)J or 
impr<,..f)Af V,1rve ad,ustrnen!) . Wrl1(..'(J ViJlve Of seat 
(Improper carruation) Of an OC('A.JrnJd~.(JI) of curDon 
depos Is on the seat (Irom cart::n..xal!Ofl 01 IiJtn--;atlOf1 
UfOtJiems) 1 he valves must be cKlaned an:1lor rf1);\"~~ 
"I~j lil(' S!':Jl~ ~i::xxj or replaced II poss.bIe. 

Knocking or 
pinking 

Carbon build-up in combustion chamber. 
U 01 a Iu@ addllMI!hal WI dlSSu've the ad"e5 .... 
txlnOog the lrtxJn pa!tlCles to Te crC"'.'If1 a-ld Ct\.lf'lOOr 
oS U __ ' easlC~t w~ to 'e'TIClVe the bJikh.:>. Oth&'\.v1~. 

111(, ,~'v"nO(lr hciXl will ha,'C to be 'DmO'.OO ~d 
(i! .lrOJru,~ Rl'ewltlr'"iOdernhlC 

Incorrect or poor quality fuel. 
Old ex rnpr-oper g-acIes of t..el can cause (jo,L;!lilIUl 

rillS C ;.os::he P-Stcr1 t:: rotle, thus the f<l1ocking ex 
rwyr.g Jur'(j . Drum okj It..eI and aJv.iely'S use the 
l(lC{IIlIlf:<.-'Il(YX.J lWI yrocle 

Spark plug hoot rongo incorrect. 
Unccntrolled detonation Hldicales tim plug heat rdl"Kj" i~ 

too hot. 1 he pug In etleet becomes a gkJW plug. raisir"KJ 
C.yi iI K.kllcmpemJlTCS ,,",stal the r::rooer tmt 'ar(je pi'JQ. 

Improper air/fuel midure. 
TIl i,; \\oill C,ll~ :~\O cy!'u ~~ 10 11J' tu!, INIdllcads to 
UUI,.lkltkJil CbQgfld ~Is cr an ar leak c;)'\ C,lll'; tt t; 

Ir;taance 

Miscellaneous causes 
Throttle valve doesn't open fully. 
AlJllJ t, IIrolt 9"0 In 'pietl-

Clutch slipping, drive belt worn or speed 
governor faulty. 

Timing not advancing 
F Iy 9' II~ (.;(.;fI:roI '11 or E:CM. 

Engine oil viscosity too high. 
IJ l'J i1 r t 3\Ilt<r ~I tlWI leo:~ItWllefl(jod (;;:1' d ... 'nag2 m 
~I pltllp or lubri~~()fl system dnd cause UrJg Ofl the 

""ee 
Brakes dragging. 
U!;!I ,'¥ (. I, ~t Ily (Jpt:fi:. wheh h8s ortel((j the brake 
r:i';lol1 ~palS 01 inm a WJT,,'ed d iSC (J 0011 J.l(le, Rcparr 
~ll ld T8p,.1[e ;JS r)(X'RSsary 

Overheating 
Engine overheats 
Liquid-cooled engines 

Coolant level low. 
CIl9d<. .111(1 :11k I I (Jnt. 

Leak in cooling system, 
"::!lOCk COOIng ,:;y:-,[tlfl' ''oCl&u" ald rc::dmor ror lea-<s ard 
t!'(;r aamage RA(, ~r 0< leolace pat;; as '18CeSS3fY. 

Thermostat sticking open or closed. 
Cnfold .. nd f 'l~OC::C. 

Faulty radiator cap. 
Rernove the Ci1P Gin::! ~"we It p<(."&>JD tested. 

Coolant passages c logged. 
~ 'ilve tl lf) (J llure sys:em draired and ~U$'(t, H)G'flld 1 
'Nilr (WM (XX11:m1. 

Water pump defective. 
RI • .'1TIove the PJlnp ilr'd dv :1< ttlC CCfT1O:Jfl9f"ls. 

Clogged radiator fins. 
0. ,lfI It )fT1 by blQ\I/Ing CO'Tlp-essec a r Ih'ougll Ihe Illls 

lilA IINt'I' (jr(: ">()I rn airflOVlr 

Cooling fan or fan switch fault. 

Air-cooled engines 
Cooling ducts blocked or incorrectly fitted. 

Problem with cooling fan. 

Firing incorrect 
Spark plug(s) fouled, defective or worn out. 

Incorrect spark plug(sl. 

Ignition control unit or ECM defective. 

Pulse generator faulty. 

Faulty ignl110n colis. 

Fuel/air mixture incorrect 
Carburettor models 

Main jet clogged. 
Dirt. WlllOf or oll.'f u)l1laminams carl eleg the main ietf:, 
Cie<Y1 the fuel tap ·ilter. t>-xl rl ne f II¥. the /loa! chambel 
area. rei the "il a"lti (;lrDu'pl'or (Y/tcc'S. 

Main jet wrong size. 
TIlA 11~J,l! j .llll~J s rer sea level a'r""K>r:1"t"'i" 
I:Y~ lJ'1 lr ~I ()X'-(g. ccrtanl. 

Throttle shalt-to-carburettor body clearance 
excessive. 

Air bleed holes clogged. 
Pol'¥). j'DU")I' ana bIo.', OL.[ passagP-l-; 

Fuel level too high or too low. 
0" ~"1/1 f~ '11 1'If! qr I 

Carburettor intake manifOlds loose. 
01 ;K L'f cracks. b'eak.<. teaTS or leooo C<-tmas 
R<'!~. , I(lt,t)lf i'ltil"'o 'l'1aniold !Of1!~ it ~;r~ t CI rx'~ij' co 
Fuel pump faulty. 
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Fuel/air mixture incorrect 
Fuel injection models 

Fuel injection system malfunction. 

Fuel injector clogged. 

Fuel pump or pressure regulator faulty. 

Throttle body intake manifolds loose. 
Cl-cclo.. lor (;r<IC~, t. .. A<:,. l_::; (J loose cL1wYlIJ:> 
Replace r<elbcr In'aKa won,rold pmtf; f sph! or no r ;heel, 

Fuel/air mixture incorrect 
All models 

Air filter clogged, poorly sealed or missing. 

Air filter housing poorly sealed. 
x:lk lor" C'idG. hdos or loose clarr(;s and rep:,l:;O or 

Wl)il defec:trvo par's 

Fuel tank breather hose obstructed. 

Compression too high 
Carbon build-up in combustion chamber. 
Use 01 II. rue addllr>'e nut Vi dl~ 'l(1tvv the adh6.1V\) 
bcndllrg the Cdrbor'1 PflI1k';los to ttJe piSton CfO'Ml ,Hld 
chamber is the oas.esl wffY to remove tt"() bulld·up 
OttlArMse. the cylinder head will have 10 be romoved 
ana (If varb:Jnised 
Improperly machined head surface or installation 
of Incorrect gasket during engine assembly. 

Engine load excessive 
Clutch slipping, drive belt worn or speed 
governor faulty. 
Gan be catEed by o.,rTk'lg8d 1oc:oW, or w::xn clU1ch 
components. ReIer 10 yoJ rnarlW: for overh.1ul 
proocdurco. 

Engine oil level too high. 
The add tie< 01 100 much oi l 'Ni ll Gause preswrisation of 
the CTo'Ir*case ard inofficieflt ennine operation ChecK 
speohcatiors and dla.n to proper level. 

Engine oil viscosity too high. 
U~ 1I 1g a hea1~ od than recornfTlended Cdn ciam..~gv the 
~I purnp Of ubncation system CIS m il as cause dl:~g on 
trle enyine 

Brakes dragging. 
U.~loJty caused IJjI deelis v..11d'i Mf; entered tile lYake 
p lt;IOl1 seals, or frum a w(lrpe(.i d,sc ()f boot 8)(~ Ropair 
and 1t..'J)Iace af; 1'{.'Cessary, 

Lubrication inadequate 
Oil pump out of adjustment (two-strokes) 

Engine oil level too low (four-strokes) 
Frictl0fl caJOOd by rltflfmijtalt tack Or klbncatk'll'l ex trom 
cil Ihat is ovel'MJr'.<.ad can cause overt"lO<J\Ir,"J n-~, OIl 
r-xovides a ffifin to COO I1'1;l kll )(;t lQJl ~ the OrglnE!, Q1Cck 
tI'le d l level, 

Poor quality engine oil or incorrect viscosity or 
type. 
ai,s rated Inl ~ty according to ~ty but also 
a:xordir.g ;0 IYlX), Scme oils <Ire not rClted hi\11 enough 
lor UbC "., tIlis e.-T!lIlIE!, Chock 1'-0 specifluohons SK:tiOn 

in you rnanw l fJ';d "oar"ge:o Ihe correct 011 

Miscellaneous causes 
Modification to exhaust system. 
M.: 51 .. flermar_ I ext"oaust syslflrrs cause !re engne to 
fun laaner, mch makes Ihem fl." mUfl(, 1Nl"l€lf1 in.<;\(l ong 
011 axessory exhaust SyRt()(!i , ailNays re,et lr.e 
, ,lIbJrettors Cf tweak !he hJel q~eclion by ITleIYlS 0' an 
,1" "'flnarket black 00)( 

Transmission 
problems 
No drive to rear wheel 

Drive belt broken or slipping. 

Clutch not engaging. 

Clutch friction material or drum excessively worn. 

Transmission noise or vibration 
Bearings or shafts worn. 
().oerhaoJ trar'STlI" ")11 

Gears worn or chipped. 

Clutch drum worn unevenly. 

Clutch pulley or variator pulley out o f alignment. 

Bent or damaged transmission shaft. 

Loose clutch or variator nut. 

Poor performance 
Variator rollers worn or insufficiently greased. 

Weak or brOken clutch pulley spring. 

Clutch or drum excessively worn. 

Grease on clutch friction material. 

Orive belt excessively worn. 

Clutch not disengaging completely. 

Weak or broken c lutch springs. 

Engine idle speed too high. 

Abnormal engine 
nOise 
Knocking or pinking 

Carbon build-up in combustion chamber. 
Use of (l foo uooitlYe that w di sf,()~ H"N.) acJhes;ve 
tlOlldill(:! lhe carbon parlick..'5 to the pstcn CIU'A'n r;n:I 

:.t1afTlber is tho OOSleSt wcf'/ In remove !t'e bu IeI·Up. 
Otherwise. the cylinder head ... ,11 have to Ix: romoved 
and docarbor'olse(l Rare 'A'itll modem 'uels , 

Incorrect or poor quality fuel. 
Od cr rrpq,U fuel cal cause detCt1(l!icn This causes Ihe 
jX>tcns to ral·le. 1nUs the kJn:k.rIg cr pngrYd sa.n::I. D-ai'I 
It)£' old fue; ffd;,~ lffl 11"0 rec:cmTla"u'd gade. 

Spark plug heat range incorrect. 
Uncortrolled detolYlrrorr IIldca'es thelt the plug heal 
range s lot} hoI lhe plug ,n ettecl becorres a gk:lw 
I~ug. raiSIng cyllrder tem~ :ra!J8: nst, the proper 
hoot rmpe plUJ 

Improper fuel/air mixture. 
This w cause If cylinders to 1111'1 hot and ... 'l(j to 
dE.! H,tion CIoOO' I >Is ex an II r kl."lk c.7I cause 100 
IITl1Jajill""lCe 
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Piston slap or rattling 
Cylinder- to-piston clearance eltcessive. 
C1uscd try IrtyYoper a.<;.qemt)'y_ Inspect mel overhaul 
top-end parts, 

Connecting rod bent. 
Caused 0-.,. MY-rewing. !"f1ng te Sl,., a :>adly IIoodOO 
engine or !rern IllfJOS11Og a lor(.1\T1 obtocllfll0 tr.e 
ccmOLlS~on chillTlOO-, Replace tllo dama.Jed pans 

Piston pin or piston pin bore worn or seized from 
wear or lack of lubrication. 
Replace darnaged paftS 

Piston rings worn, broken or sticking. 
CM-rlllllJ the lop-end 

Piston seizure damage. 
Usual~ fWIII la8f< 01 ~Jt.JncatlClfl or OIfClMaIIl""lQ Replace 
the ptSton(s) and have tt1(l cy11Odef~s) rctxmd as 
n """'Y. 

Connecting rod upper or lower end clearance 
eltcessive. 
Caused by excessive wear or ~ of lubrcalbn. 
Replace worn oarts 

Valve noise (four-strokes) 
Incorrect valve clearances. 
AuJt.st :ha ell aa<"IXS_ 

Valve spring broken or weak. 
Ch9ck and replace Walk valve 5Pi'''I9S, 

Camshaft or cylinder head worn or damaged. 
'lCk ollul'(lG<.\ticn at 11ig1 rpm IS '.J&!lal~ the Ci'Ilk'ot' of 

dNfk1ge , InsllfirCient 01' 01 lailuro to change the oil 8t ttl() 
It'lCOrTIlT'ef"ldad intervals ale me Chief caures 

Other noise 
Cylinder head gasket leaking. 

Exhaust pipe leaking at cylinder he<ld connection. 
CuJS€d by 'ffiI::f"oper It 01 1'0'2(5) or loose c4lalJSt 
nanga, All exhau!;t las:eners should be tightenod evenly 
and carofully Failure 10 do this IVlII xl 10 a klak. 

Crankshaft ruoout eltcessive. 
Caused by a bent aanKShatt (from ovor-revvingl Of 
damage lrorn an upPer cyi ir KJ er COI'r'JPO!)<.,¥ \ failure G..'II1 
ahv be a1·nb,111..'CI 10 d'opp'ng the rnach'''(; Q(l ethe' of 
\he cr-a1<.shah eros_ 
Engrne mounting bolts loose. 
TIgh1en all cn;) lne ffiO\lI)l t.xXts, 

Crankshalt bearings worn. 

Camshaft drive assembly defective. 

Transmission noise 
Bearings worn. 
Aso irdudos the poS~tJility :~at the shotts are WGrn 
OIIerhal,1 t''C trOilsm '~)fl 

Gears worn or chipped. 

Metal chips jammed In gear teeth. 
Probably p.0Ces from 8 broken clutdl, gear 01 61111t 
mechantsm !hOlt were P' 'koo up by lhe gears. ThiS ....,11 
cause early bE: a'lOQ iaikm 

Engine oil level too low. 

Abnormal frame and suspension 
noise 

Front end noise 
Low fluid level or improper viscosity oil in forks. 
ThIS CWI I/)lI"'I(j like sou"lfl9 ard I:' usualty acccrnoonoo 
by Ifreg.idf lOI"k actlOO. 

Spring weak or broken. 
lvt;..kEls a Clicking or xrOCing sovnd rork (lo wren 
()"afied, win h.:Jve a lot )1 meta 0010: e5 in it 

Steering head bearings loose or damaged. 
Clicks when I:Yal<ing Check ard <djus! or replace as 

""""""'Y 
Fork yokes loose. 
~e stre Al l clamp r:inc:h torts drc ughtene:; to tile 
specrft.'d tOfqlJe 

Fork tube benL 
Good JX)f' ,b 'tv 1 frochlne ras been droupod Reniacc 
lube l'litll a now me 

Front axle bolt or axle clamp bolts loose. 
TIQh:en them 10 Iho SPE 'if led torqu3_ 

Loose or worn wheel bearings. 
Check ilrxl fBP'ace us needed , 

Shock absorber noise 
Fluid level incorrect. 
h:.I"~...:l't.~ a lellk caused by detectr.,.'., ~I Shcx .... w be 
CCvt>r8U .... til ~ Repla '9 shoc'" r.r ~k ~ Q(l 

repaJ(, 

Defective shock absorber with Internal damage. 
This is in the \:x)jy of tile shock a'XI C<I"1'\ be relrected 
The sl'lOC:><. rr~,sl be replaL.- XI WlIIl II n;w or€. 

Bent or damaged shock body. 
Replace lho shock Wltll a rf!'N one, 

Loose or worn suspension linkage or swingann 
components. 
O1eck!ll1d f(Jpiace as necessary, 

Brake noise 
Squeal caused by pad shim not installed or 
positioned correctly (where fitted). 

Squeal caused by dust on brake pads. 
Usually fl:Jt;n:j ,n co"I1b '.1:tQn ~· .. ,th gl.'I.lOO pads Clem 
using brake clBanir'>;J solvent 

Contamination of brake pads. 
Oil. bral<e Itud ()"" din c.:ausing lftlke!O C'li'ltlo C)f SQ"e('lt 
CIea'"1 or rep~'lCe pa::J!; 

Pads glazed. Caused by excessive heat from 
prolonged use Qr from contamtnetion. 
Do not :;e sa'ldoi.. fl/", emery Cloth. ~borunol.M cloth 
;( any ott)()r abrasive to fCkJ!:T'€Il the pad surfaces as 
abrasives wi ll stay in tt'le pad matooai ard (1,11 11<.1::38 the 
dio;c A vety line tlal file can be l.lSed bUl pad 

rf!OIacerT"I8r1t is sL.gg<' 'tt.'d as a CUIi' 

Disc warped. 
Can ("..81.1 00 a chattering, ctK"';l<ing or i<1ter"nittont SQUf'..81 
Usual~ 3l'c:fl"C@1ied by a pulsallng ever all:.1 IT'e\-"9'' 

tll"[l;<¥lg. R!'pa:::e the d 

Loose or worn wheel bearings. 
CI1fICk ,1110 wplace as required, 
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Oil pressure 
indicator (four
strokes) 
light comes on 
Engine lubrication system 

Engine oil pump defective, blocked oil strainer 
gauze or failed relief valve. 
Carry 00' oi11YeSS!.Y8 C!l()C~ as per manual. 

Engine oil level low. 
1')sOfj(;t 10' kltlk or other iYob~ Gil.l.$Jrg low oil leve 
aM i10d recorm1Ol"'dOO 011. 

Engine oil viscosity too low. 
Very ok!, th n oj or an irrproper W().gnt of ci l used in :r€ 
ongine. C/l!rJ9B to ()()'l'eet 0 I 

Camshaft or journals worn. 
Exooosive WCiV causing drop In 011 r lessure Rep'ace 
carr 8J)(iIcl/c-,.ii)(jl:f head Ab'lormal .".tear cnJd be 
=uocd by 0 tllnrv"l>on 01 high rpm frOl"1 b~i oil level or 
IMproper weigh" or type of 01 

Crankshalt and/or bearings worn. 
Sar'1e prcberns as aouve. O'ec:..: ; ... :j replace 
~O(Sha'1 enVor bcanngs 

Electrical system 
Oil pressure switch defective. 
CI)OCr< the s-'.vi!(t' ac.::ording to :"8 procedure 11"'1 yo.;r 
rranual. Rocbco III tiS de'f!Ct,\IA 

Oil pressure indicator light circuit defective. 
(POCk to( Dincred. ~I¥)!teo disconnected (Y darnagcd 
IWlng . 

Excessive exhaust 
smoke 
White smoke 

Piston oil ring worn. 
The ril"lg Il'ay be tm:k0n or d;;maged, ::Rus.ng OM Trom 
t''!O crar.<e8S9 ~o be Qljlle(j past ttl€' piston into the 
C()frUU, on cha-nber, Rfl.cl K,E! Hl(' ~r9S wth nPN ones. 

Cylinder(s) worn, cracked, or scored. 
Causea t:y .verl ;Inlg or ()o staNa'<y\ TI' c:y "oors 
w ~ to oe relXlreo ano "e.v Olstens in~'allrJd 

Valve oil seal damaged or worn. 
Repl.lOO ('II sears v..1~h !"leW ones. 

Valve guide worn. 
Ps't:;rrr, :I 118V!c r: )rlo~. a ccmolfltf> w:ve job 

Engine oil level too high, which causes the oil to 
be forced past the rings. 
J'<'ll!l 001 to the p-cpe evel 

Head gasket broken between oil return and 
cylinder. 
Causes oil :0 be pull0d 111;0 11e comoustK"l" crarrbe'. 
Replace tre rea::J g..'1ske1 (lno creek the read fo< 
waIIHtl°. 

Abnormal crankcase pressurisation, which fo rces 
oil past the rings. 
Clogged breafl)€r is USl.J::J 'y the OllJSfI 

Black smoke 
Carburettor models 

Main jet too large or loose. 
Campa-I;; tho jc! size 10 tre ~fiCiI~ons in '!OJ 

~"". 
Choke cable or linkage shaft stuck, causing fuel 
to be pulled through choke circuit. 

Fuel level too high. 
Oleck ar'd ad just the float h6Ig1tlsJ as necessary. 

Float needle valve held off needle seat. 
Clean the float d1amt;.efs .11"1d fuol iKOC UI"Id repace the 
1'M:Jed los ard seats if necessary. 

Black smoke 
Fuel injection models 

Fuel injection system malfunc tion. 

Black smoke 
All models 

Air filter clogged. 

Brown smoke 
Carburettor models 

Main jet too small or c logged. 
Lea .... condi' on caused by WlJf\g sile rT\illn :e' or by a 
<estJi:;ted 0' rICe Cc,rr n~t chaMbers and e1S ar'<t 
compare jet sze:o ;peci'lt: iti:-:ns In}<QJr manual 

Fuel flow insufficient. 
Float needle wrNe sti..d< dosed due !e chemical rroc~oo 
wth olj fueL RO<1t height 1I"CaT9Ct. RflC;"nr;:ed fvellino 
Clean line ard f\oi.rl mambef" anj ild.'~st fm1s i' 
necessary. 

Carburettor intake manifold clamps loose. 
Fau·ty fuo DJmp. 

Brown smoke 
Fuel injection models 

Fuel injection system malfunction. 

Faulty fuel pump or pressure regulator. 

Brown smoke 
All models 

Air filter poorly sealed or nol installed. 

Poor handling 
or stability 
Handlebar hard to turn 

Steering head bearing adjuster nut too tight, 
creek ad~l~t'nent as descr"loed ;n yell! fl\3f1ua l. 

Bearings damaged. 
Rootlhness can be fet: at; tho bil r ~ are rurned lrcrn sde· 
lo-sde. Repace bearings arret li)eOS 

Races dented or worn. 
Denting r~l lt~ frcm wear in on~ or"lA rosi1ioo (o.g. 
straqht al"B,1(I). from a coliiSOO Of hottng a POthOlo (X 
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tram ~ the rnac-..tune. RePace moos er"ld 
bearings Steeling stem lubrication lladeQuole. CaJSdS 
are grease get~ng hard from age or beIrg washed out 
by high pressure CtY washes. OisasserrOle steering 
hMd ard repacK fHilor replace beano;}';, 

Steering stem bent. 
Caused by (I coIIslOO. hlttIlg a polhole or by &001)1'9 
\tl0 machi"le. Repace damaged part Don'IIIY 10 
S'oai9hlen the stoomg stem. 

Front lyre air pressure too low. 

Handlebar shakes 
or vibrates excessively 

Tyres worn, out of balance or at incorrect 
pressures. 
SINlng.1lffi bearil1gs worn. 
Repoca 'NOIT1 ooari rgs 

Wheel rim(s) warped or damaged. 
Inspect wheels for 11J)()U1. 

Wheel bearings worn. 
Wom front or rear whgeI bearings can cause poor 
II.1ckirq Worn Iront bearongs INiIi ca.se 'NObbIe 

Handlebar clamp bolts loose. 

Fork yoke bolts loose. 
Tighten them to the spoclfled torque It"I 'yOI.I' marua! 

Engine mounting bolts loose. 
Will cause excessM! VltJatlon W'th Increased engrne 
,pm 

Handlebar pulls to one side 
Frame bent. 
Definitely suspect tIlis It toe machine has boon dropped 

May Of may not be accompanied Oy crocking new the 
bend Repace the frame illl can', te Sitety 

s\laghterred , 

Wheels out of alignment. 
Caused by irnp-oper location of spndle ~ I::ocerS O! flom 
bent sleering stem or frame, 

Swingarm bent or twisted. 
GaJ!>ed by age (metal fB'~t..e) Of impactdarnage, 
Replace the arm 

Steering stem bent. 
CousocI by mpact damage or by droppi1g the 
motorcycle, Replace tho steering stem. 

Fork tube bent. 
Dsassemble tho forks and replace the damagod pw1 

Fork oil level uneven. 
0l6Ck 80d add or dran as neceSS3lY. 

Poor shock absorbing qualities 
Too hard: 
<I) Fork Oil level axcessrve 
b) Fork 0.1 viSCOOty too h.gh. Use a lighter 011 (soo \t1e 
speclhcatlOOS in ~ manuaQ , 
c) F-Qr'.( tube hen!. Causes a harsh. SIding feeing, 
d) Shock shaft or bOOy bent CA' damaged, 
e) rork II1temal damage, 
D Shock intemal damage 
g) Tyre pressurotoo h~h , 
h) Suspension adjllsters IncO!TOCtly set 

Too soft: 
a) Fork or shock OiIl"ISlJlfioenl and/or IeaKng 
b) FOI'k oil level 100 low, 
e) Fork Oil viscooty too light. 

d) Fork spings 'M)3k CA' brokon. 
e) St1OCI< inlornal cWnage or leakage. 
I} Suspension adlUSters n::orrectll; set. 

Braking problems 
Brakes are spongy, or lack power 

A.lr in brake line. 
Gaused by fi1ttooliJ;A1 to f"Ilst8f cy1 inder ~ui d ~ C( r;y 
ie<»<.age, locale Pfobiem and bleEd trnkes, Cable 
problem on drum Ixakes 

Pad or disc (or drum/shoes) \'Yorn. 

Brake fluid leak. 

Contaminated pads/shoes. 
C,lu5ed by COI"1tamil'\8hon 'Nith 0 grease. IxClkc ilud, 
el::. Clean or repace Clean d sc/drum ttlorougllty v.-lh 
brake de .... €!' 

Brake fluid deteriorated. 
r~u is 0 .. 1 or contfIITIlf)flled DraLr sys1em. rep'eniah ",r,h 

reN lilAc! <n1 t)i!:)ed the system. 

Master cylinder internal parts worn o r damaged 
cau sing Iluid to bypass. 

Master cylinder bore scratched by foreign 
material or broken spring. 
Rep."lIr " replace m1Isler cytinder 

Disc warped/drum out 01 true. 
Replace dlsc/dn.ro, 

Brake lever or pedal pulsates 
Disc warped/drum out of true. 
RePacelskJffi. 
Spindle bent. 
Raplace spndle, 

Brake caliper bolts loose. 

Brake caliper sliders damaged or sticking (rear 
caliper), causing caliper to bind. 
Lubricate the sliders or replace them fIlley are cOrloded 

'" bent 
Wheel warped or otherwise damaged. 

Wheel bearings damaged or worn. 

Brakes drag 
Master cylinder piston seized. 
caused by- wear CA' dcmage to pislon or cyI.ndEJ' bern, 
Inc:orect COlJiefrodistlOC [l(jju~:WTI!!IIl urI UIlJll' ~lt1ll'::'. 

Lever sticky or stuck. 
C'lEICk DM)\ ;nj lubrrcate. 

Brake caliper binds on bracket (rear cal iper). 
Caused by inadequale lubrication CA' darnage to ca' per .-
Brake caliper piston seized in bore. 
Caus<l<t t))' >Veilr or ingeSUOI'1 01 drt past dot(.,'noralec! 

""" Brake pad/shoe damaged. 
Pad/shoe ma\orilll scpmuTed Ire« b.-'lCKfig pate, Usua l~ 
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caused by t<tully rT\:'ml"~lCh . .nng croc€!~~ or Irorn comact 
'M!h ctlerncals. Raclace. 

Pads/shoes improperly installed. 

Electrical 
problems 
Battery dead or weak 

Battery faulty. 
Caused by SUI ~Y1<lt(.'(j pl<lTOS -M1ich al€! ~holted througt1 
oodimenta'cn, AJso. hrOkcll oottOlY terr'"lll'lal troking ooty 
oGcasirxtal contact. 

Battery cables making poor contact. 

Load excessive. 
Caused by addition of Il fgll wattage lights IX other 
eJoctrc.a1 a:cessorit.l$ 

Ignition (main) switch defective. 
8I'IItcl1 8< 11 or groLll"lds (earths) rtfllr~lIty Of f3lls ro shur 
ott SyStem. Roj..;bce 0"10 s'Nltch. 

Regulator/ rectifier delective. 

Alternator stator coil open or shorted. 

Wiring faulty. 
W ... ing gCUlClod (eer1hed) 01' CO"'(18(;tI()llS loose In 

igni"JOn. ~ or hghlrng circurs. 

Battery overcharged 
Regulator/ rectifier defective. 
~l\1rgi19 IS noticed -M1en IXtttOlY gets excessiVely 

w""' 
Battery defective. 
Replace batte!)' ..... itt' a now one 

Battery amperllge too low, wrong type or size. 
Ir"l;;tull m;\(x.locturer's speci~ed (fmp ha..r ba1t6!Y ra 
hardle Cluglllg 10aC!. 
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A 
Accelerator pump A cnrbur8ttor dONicc 'or 
temocrarily increasing trJe amount of fuel, 
Air filter Either a paper. fabric. Ie, foam or 
~al.Ze e'om)!" through '.'ruch the engne draws 
its iiir. 
Air/fuel ratio Proportions in lMlich a,r and fuel 
ilIe mixed to form a combustible gas . 
Alternator A gemralor of altemaling current 
(n,c.) electricity. 
ABS (Anti-lock braking system) A system U18t 
prcvnnlS the ",,,heels locking up under brakirY:J 
Ampere·hour (All) MeaslJIe of battery capacity 
Antifreeze A substance (usually ethylene glyr;ol) 
mlxed with water, a0d added 10 the cxx>llng 
system. f! prevent freezng of the coolant in 
Winter, 

Anti-dive Syslem 8ttached \0 the 10k lower leg 
(slider) \0 prevent fork dYe 'Nhen br<wPY ha.'d. 
Aspect ratio WllIl a lye. the rallo dine 
SOCl 'lo"S depth to IS WdltL 

ATF Automa:ic Transrmssj()f1 FluiD. Cften used In 
If( 11 iQf'(S. 

Axle A slaft (Yl whICh fl whee; revolvcs. A 
,q"lO'wr as a spindle. 

B 
Backlash The arf"ount 01 mov(¥"€nt be~""'€en 
meshAd compcnents. USL.l3IY applies to gear 
teeth . 
Batt bearing A hearing consist;ng 01 a hf:;lrdened 
inner and outer mco with haroeoed st"ol ba lls 
l-;.etween Ine (v...o raws. 
BOC Bottom Dead Centre - denote!' that tI'E' 
piston is at the lowest point of its stroko in the 
cylindAr. 
Bearings Used between two ·N()fr<mg surfilCe" 
to p'cvenl WE:!Cl.r 01 the components and a build up 
of heOl. 
Belt drive Dr,ve by a bell. TypG.;,1 aJX)lcaLons 
are for d'lVfl to lhe camsf"la"'ts and Irar-srn SSIQrl, 
and 10 the mar 'Imee 
Bevel gear GP..ar with samea teeth a pa r of 
l;..JCh gears turn ng the dnve througll nnety 
OOgre8~ 

BHP Brake hOrsepowef. 
Bias-belted tyre Smlar conSlruct()n to r<:)e1l81 
tyr(: bul w 'h outer belt runnlr1Q at an ang e to !r€ 
wncc! rim 
Big-end The larger end of a connecting rod and 
the ono moun:ed on the crankp n. 
Bleeding The rrocess 01 removing 8T from an 
~ Iydrau lic systom. 
Bore Diilmctor 01 a cy ll lfder. 
Bore:stroke ratio The ratIO 01 cyl inder diameter 
to stroke. When those are equal the ong (\A Jl:l ::;aid 

to be SQuare. 
Bottom Dead Centre (BOC) Lowest po.nt 01 
("ljf;tnn's stroke In the cyindcr. 
Bottom-end An engine's cmrkcase 
components and all componGrrs contal 'l€d 
~he<o in, 
BTOC Before Top Dood Centre in terms of p stc(! 
pas tiC(!. Ign'tiun tlIT"·ing ·s often 3xtyessed in terms 
of deql'Ocs or millimetms BTDC 
Bush A cy llrldr,cal mowl and/a rubber 
cornpomnt used betwfl€r1 tvvo moVing parts, 

C 
Caliper 1'1 an hydri;lul.c brake syslem. the 
componel1: slXlnning Ire diSC md hOusI(lg \he 
pston~ ard brake Dads. 
Carn chain n oe CtlCl n v""'k;h takes onve Irern tne 
crankshaft to trle camShaft(s). 
Cam follower A campanen: in contact Wlt'l the 
~m i'aft 1(:1)1 s, tlO'lsmitt'19 motlO'1 to the valve 

goar 
Camshaft A rotary shart for Ire operat.on of 
va:ve gedr In poppet va'vD engl'-es. 
Carburettor M xes variab " volumes 01 a ( a'ld 
tJ~ (\ th<> correct ratio. 
Catalytic converter A device in tt--e exhaust 
system ot some machines wt'ich converts certain 
pJl utants In the exhaust gases mo less harmful 
substances 
Centrifugal To be throv..-n outwards. An outward 
force on an object moving around a po nt 
Charging system Description of the 
components v..hch Charge the battery. 
Clutch A dOVice for engaging or dsengaging the 
eng'r.e from tho driving wheel. 
Coil spring A spral 01 elastic ~ 18€i 

Compression SQllgezing smatAr, partICularly a 
fresh charJe of mooure In the CYinoer by the r sing 
p.stDn. 

Compression damping Controls me speeo Ine 
>uspens ()f"l )IT"'Pfesses wher hning a bJmp. 

Compression ratio The extent :c 'Nh.cn the 
lilt n'S 01 11"\9 cyI nder a~e CO'Tpressed by tloe 

rr. 110 p ;too 
Concentric Ter.:J r.g :0 a com!T()r1 centre. 
Connecting-rod TIle rod conrecling re oiston 
10 the :rarksha/t vl.':l tt~e big an .. 1 smaJl erds. 
Constant rate A spl'ng is thiS ......tler· each equal 
!Y;!Ornent in load Pfoduces an c=1.;a1 change in 
length. (Contrast with mlj ti·rate and nrogressive 
(ate,) 
Crankcase T'18 chamber If,fli ch cames the 
craqksha:t, 
Crankshaft A forqed comoonmt, us ng the 
rfillciple 01 the eccen\r.c (c rank) lor convorting the 
I8CIPI"OC<.'ltlng piston eng nc's linedf jX)wef pulse 
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Inlo rolary notiOn. 
Cross· ply tyre Form of tyre consl'UC:lOn In 
lr'.tIllcn the V'JrTIp..<; 01 'aorie in lhe :yre earca.<>s a'9 
a d over ea::h olrer diagoraly ins:ead of radial y 
(see 'ada ply). 
Cush drive A shock· ~bsOlbng COirponent n a 
~ ransmissiOn sys:em 
Cylinder head Comoonent closing the bllf"x:l 
end of tne CY,inder Houses the valve gf"..<3r on a 
lour-s:roko Angine, 

D 
Damper A (lovlee fOI control ing a'ld PCInApS 
c, imir·ating l.nwan·eCl rncvemont in suspension 
systems , 
Detonation ExpIOSi()(1 of the IT1IXhJre in tho 
comousl on chambfl l, instead of r.on:rolled 
burning Met! ca ... sc 11 linkiillg noise , kr"1Own as 
pin..;'f'iQ. linder an open thrall e, 
Diaphragm TfJe rubber memorane tn n master 
CY'inder or C.-")rbu'ellor wnir.h seals t'le upper 
cramber. 
Disc brake A brake oesgn l!"lCOrporating 8 

rota:lf"19 d sc onto ..vhich tre br:1-<e pads arc 
squeaLed 
Displacement The amOl.nt of VOlu'T1e displaced 
by j)e piston of an engine on nsing from its 
.owest paSilon 10 it hignest. 
Double·overhead camshaft (OOHC) ArI 
eng no !ha! IJse~ two overhead camshafts. 
one for ~ho Inlnke valves aM one 10" ~he 
exhaust val\.(!s, 
Downdraught Downward incllnal iorl of the 
i'1duc t on tract, usually the C.Jrbure:tor too , 
Dry sump Four stloke lubncntioo systAm n 
'NtIlch the 01 IS CiJ1r ied in a separa te oil tank And 
no; in the Sl.mO, 

E 
Earth Usually tt1e negative termnal cf a battery. 
or part 0' the earl., return. 
Earth return The pal'1 of on electrical r; rcuit 
1t1at retums to the boltery. utilising the 
motorcycle's frome, 
ECU (Bectronic Control Unl) A comouter wh.ch 
con!rOls (for nstance) 8'1 ign lion syslem, or an 
anti lock brap(Jng system 
EMS (Eng I lEI Management System) A computel 
cont'Oilcd 3y,:sterY' .....n cr manages tne fue 
irljec:ion and Ine gn {jor sys'ems. 
Expansion chamber SoctiO'l 01 :we-stroke 
engine eXhavst system so des gned to imorove 
engne eiiclflrcy and boost DO'Iler. 

F 
Final drive Doscriot,on of tno drive from the 
tra<"1smi$Slon to the l ear \!'Aleel Usval~ by belt on 
a scooter, 
Firing order Tho order i'1 'Miien the englno's 
cylinders Ire on a multi, or deliver their pONer 
strok()s , beghn ng with tne number one cyj indcr, 

Flat twin All engine with hQr zortnl ad,acent or 
opoosed cy.inders. thereby having a flat 
conhgJraton, 
Float A buoyant object Used ,n a carb.Jrettor to 
open lnd clOse the fuel ,nlet valve to maintain a 
constant lual level. 
Float chamber A carourettor comoon9f1t used 
~U b~dt;IIi:;t::! lIle lue! level In the carn. 
Float level The heiglit at whcn the float IS 

positlooed In tM Uoat chamber, so determining 
t'le fue level. 
Flywheel A rotating mass of consid0filhle 
W8ight and radius. used to smooth out power 
impulses at trle crank. 
Four-stroke An o~rating cycle for an Internal 
combustion eng ne in wtl ich c() lllbustion takos 
place In every other ascent of the piston_ Soo 
also Two-stroke, 
Freeplay 1118 amount 01 traver betore any act.on 
takes place, for examole, the dlslDnce the rear 
brake ever movos OSlere '11e rear bmke is 
actuated 
Friction The resistance between two bod as 
moving in contact wl'h (k1ch o:her a'1d relatively to 
each other. 
Front fork Te~scoPic tubes incorpOI"a!ing 
springs and darrpers used to prOV;de a 
susoension system lor tho ~ront cf a rTl(;torcycle . 
Fuel injection The fuellail' mixture is me-ered 
electrooically and directed into tho eng ne intake 
ports jrd rect injoctior:) or Into tno cy1;ncIers 
(d'rect injec:ion). Sonsors supply information on 
engine speed and r:ondltiQr1s, 
Fuel/air mixture The charge of fuel i'lnd 8If 

going i'lto the eng'nn, 
Fuel level The level 0: h.le ' in a float chnmher. 
Can be altere.d by charging Ihe float level. 
Fulcrum The point about 'Nhdl a leverage 
systerr pivots, 
Fuse An electrical deVice whrch protects a 
eircu,t agans\ accldenla overiOOlCl 

G 
Gasket Any thin, sdt rr :lle-ial tI!;u:1Iy":Ork. 
card!.Xl3rd. asbestos or seft meta Instal 9d 
oo:wee1 \\NO 'l"letal s~rlaGes to erlSUl9 a 
good real. 
Gear .f>.. component. ellen c reu ar. w'h 
IJIUle;tUIS ror the pas :Ive ·ransmlsSlO'l at 
movemcf't :8 a c()fl'1panlon g~ar whlen n-ay. 
er may no; be, of tbe safTl() stlolpe 
and siB, 
Gearbox An assemby con:ain 0\:1 the 
tranSrTllSS on corpQnenls usod in varying the 
rat 0 of tt-e goarfIQ, 
Gear ratio The ratio cf turning sree::Js of any 
pair at gears Of sprockets , der'ved trom ther 
number of teeth , 
Gudgeon pin The pin , usual~ maclo of 
hardened steel, linkl l1Cj tne piston to tho SffiFl'1 end 
of the connecting rod 
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H 
HT High Tension DescriptiOn 0; the electrical 
circurt irom the secondaty winding of tho 1Qf\lli0f1 

COil to the spark plug 
HT lead A heavily InSUlated Wlf8 carrying tne high 
terlSion curre'll from the coil 10 the spark plug 
Horizontally-opposed A type of eng ne in 
wtnch the cyhnders are opp:lSIte to each other 
w th the crankshaft III between. 
Hub The centre part of a wheel. 
Hydraulic A hqurd-filled system um to transm 1 
prcs,c;ure from one compJOenl to ai/oltler. 
ComffiC(l uses on motOfcycles are brake and 
clutch actU1ting mechanisms, 
Hygroscopic Waler absorbing, In scooter 
applications. braking efficf€lncy '11111 t.c reduced if 
tlydraulic fluid ahsorbs water from U1e air - care 
must be taken to keep new brake fluid In bgl,Uy 
sealed containers. 
Hypoid oil /J.n extreme-pressure 01 formulated to 
sland up to severe and uruque conditions in 
hypoid transmission gears. 

Ibf tt Pourds-force feet. k: Imperial unit of 
torQue. SomFltimes IMltten as ft-Ibs. 
Ignition advance Means of ;ncreEsing the 
timing 01 the spark at h.gher engne speeds. Done 
tty rnoct'kInicc'1l means on early eng 005 or 
electronically by the ignition contrOl unit on lillet' 
engines. 
Ignition timing The IllOfnent at 'Nhich the spark 
plug hes, expressed In the number of cranKShaft 
degrees before the piston reaches the top of liS 
stroke, Of in the number of miilimetres before the 
r if':.ton r98ches the top of its stroke 
Injector EQUipment for squ;rting a fluid. Used fOT 
ooth fuel and uil 
Inverted forks (upside down forks) The 
sl dnrs or lower 'egs are held In the yOkes ard tne 
fork tubes or stanchions are coonec:oo to lroe 
wheel axle (spinde). Less unsprung weight nnj 
stlffel construction lhan conventIOnal forks. 

J 
Jet A hole through 'l-lhictl aif, It..eI aT 041 passes. 
the s ze of tne /81 determining n-18 qL.antrty. 
Joule The unit of eleCtrical energy. 

K 
Kickstart A :-rank, operated by foct, tor startlf'oQ 
an orlglfle 
Knock Sim tar \0 detonation. with same erxl 
results, t'Xl! Qf1ly the end gases In the lar react II::IS 
cf the combustion chambef igrHte. The Kr1(X::KI(1Q 
8oond. also krlQ\IoJT1 tlS pnking. occurs wilen the 
central and 00:81 flame Ironts meet 

L 
Lambda (I) sensor A sensor fitted in the 
eXI)8ust system to measuro the exha;st gas 

DXYi:!ell conten: (excess air factor). 
Land The raised portion between tlNO grooves 
ie.g. between the ling grooves In a PlStOll). 
Leading rink A form of front suspension using a 
pivotlflQ link - approx:mate;y t'OrlZOIltai - Wltr the 

axle In front of tne Pivot. 
LT low Tension DeSCtip:ior of the electrica· 
ClI"cuit from the power supply -0 the prmary 
winding of the IgnitiOO cod. 
Lubricant A sutJstance, usually an Gil. 
interposed between ruoblng ourfaces to dec-ease 
tnctlon, 

M 
Main bearing -11'e Pfincipal bearingis) on when 
il comlXlnent IS corned but usua ly roservecl 
exclusively for tho Cf!).rmlaft, 
Mainshaft A princip<"11 sha't, as in an engine or a 
gearbox. 
Master cylinder The operator end of an 
hydraulic control system. 
Monoshock A s ngle suspension un t 1i'l><lf1Q the 
swwgalll1 or suspension I nkago to the frame. 
Multigrade oil HaYIng a wide viscosity range 
(e.g. HJN40). Tnc viscosity ranges from SAE10 
whArl cold to SAE40 v.tterl hal. 
Multi-rate A spnng whch oranges €ngth 
UnEX"jlkllly for equal increments of ()ad. (Con:ras: 
wilh constant rate ard progressive rate.) 

N 
Needle roller bearing A bearing maoe up of 
many small cf:ameter rO'lers of '1c.1foened stee. 
usually kept separated by a c.'):]e. Often used 
where lublicatK1Tl is poor, 
Negative earth Using the nE.-g3tve cr minuo 
pole of the battory tlS Jt-e eartJ-, 
Nm Newton metros used to measure torcwe 

o 
Odometer A m:leago recorder 
Oil injection A system of two-stroke eng-rc 
lubrication where oi is pump·fed 10 the engine In 
accordance wilh It Ironle posit on 
Oil pump A mechamcal'y-dri..en device lor 
Uistribt.Jtlng )la'ool1(1 a four-s~oke engine or 
I.ltXT1Plng oil ,nto a two-stroke engine. 
Overhead valve (OI-N) A f()IJ-Slroke eng 'Ie with 
the valVe II) Ire cyt nder head and ooer-atec by 
PllSl"lrOds 
Overhead cam iQ-iC) As ab::we but with the 
ca'Tlshatt (, Yltalned ,n ~he cyllrder head anj 
operated by chan, gear or be t from the 
CfankSMatt. 

p 

Pinking ThP raise ansing flon O€toraton ana 
Knock, 
Plug cap A cover over the top of a searl-\. plug 
that transmits the HT vOita~ from the coil and 
lead to the plug , 
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Plug lead A heavily insulated wire carrying tho 
high tension current from ti, e coil to the spar\< 
plug. 
Port Strictly, a holo or Openll1Q but also used to 
described the transfer iXX1s in a two-stroke 
eng ,ne. 
Power band The bam of rpm in which the 
eng'lI€ produces really useful power, 
Pre-ignition Autc-ignition taking place before tile 
desired mcmert and happening , not by sparking, 
but by incandescence , 
Pre-load (suspension) 1he amount a spring is 
compressEd v0)OO in the unloaded state. Pre-load 
can be adjusted by gas, spacer 01 mechanICal 
adjuster, Determines ride height. 
Premix The method of engine lubrication on 
older t\NO-stroke enginos. Engine oil is mixed WIth 
the petrol in the fuel tank in a speCific rat io. 
Primary gears The pair of ge3'S connecting the 
cranksllaft to the clutch in a unit construction 
engll18. 
Progressive rate A snring thRt rrngrAssivAiy 
deflects less for equal increments in load (see 
Constant rate and Multi-rate) , 
Pushrod A. SlOul rod used to transmit a push as 
In clutch or overhead valve operation. 

R 
Radial ply tyre Form of lyre construct ion In 
Wll ich the "'.raps of fabric in the tyre carcass are 
la d over each other radially, and not diagonally 
Radiator Device for losing heat. 
Rake The angle of the steering axiS from the 
vertical. 
Rebore FlemoWlg the worn surface of a cyI nder 
to create a new working suriace, 
Rebound damping A means oj contrOl llf"1Q the 
oscillaLon at a suspenSIOn unit SpN1g after it has 
been compressed , 
Rectifier Electrical deVice passing current in one 
direct ion only {and thus 3 wave) , used to conven 
altematlngcurrent into direct current. 
Reed valves A valve functioning like a reed , with 
pressure causing the 'flap' to open or close, 
Regulator Device for maintaining the charging 
vo~tage from the generator or alternalor within a 
specified range, 
Relay An electrical device used to SWitch heavy 
current on and ott using a low current aUXiliary 
circuit Relays are used to switch heavy currents 
suer as for the starter motor, 
Rim The edge , margin or periphery, In tne case 
of a wheol. the pelt thai canies tre tyre, 
Rising rate Condition set up us ng a three-way 
linkage between the swingarm and the s'lock 
absorber to give progressive suspension action , 
Roller bearing One containing ro lers as the 
support rned.Ur"1 , and n:::t 0018. 
rpm Revd ul ions per minute, 

S 
Seizure The binding together of two moving 
parts through pressure , temperature or lack of 
lubrication. and often all three , 
Shock absorber A device tor iron,flg out the 
effects of riding over bumps In the road to give a 
smcx:;.t:h ride , 
Single-overhead camshaft (SOHC) An engine 
that lBes one overhead camshaft to operate both 
intake varves Fum exhaust varves via rockers, 
Small-end The smaller end on a connecting rod 
to wheh the piston is attached , 
Spark plug Device for arcing an electric current, 
as a spark, between two eloctrodes inserted in 
the combustion space. 
Spindle 1he fixed rod aoout vkllch an article 
tums or perhaps swings in an arc , 
Sprocket Toothed wheel used In chain drive, 
Stanchion In a telescopic front forK that tubular 
part 2ttached to the tork yokes and on or in v01ich 
travels the moving slider. 
Steering head The part of the frame which 
houses the steenng stem. 
Stroke The distance between the highest and 
lowe::t points of the piston's travel, 
Sub-frame The rear part of a motorcycle frame 
whIGI'" carries the seat, rear lighting and electrical 
com~onents. 

Sump Chamber on U18 oottom of a four-stroke 
engin3 that contains the oil. 
Swingarm Supports the rcar wheel and rear 
suspension. 

T 
Taper rollerbearing A hardened steel roller, 
being tapered instead of cylindrical. 
Tachometer Rev-counter, 
Thermostat Controls the flow of engine coolant 
into the radiator. 
Timing The opening and CloSing points of valves 
and the mOlTl8!lt of ignition In the engine cycle. 
Top Dead Centre (TDC) Highest point of a 
pistorl 'S stroke. 
Top-end A description of an engille's cyl inder 
block, head and varve gear comjX)nents. 
Torque A twisting torce about a shaft , measu'ed 
in Nm, kgf m or lof ft. 
Trail The distance betvvoon tho point where a 
venicel line through the ","heel axle touches the 
grourd, and the point where a line through the 
steerilQ axiS touches the (,Jround, 
Twistgrip Rotary thrott le control on the nght 
harrjl2bar, operated by twisting, 
Two-stroke An o~ratl()g cycle for an intemal 
comtustion engine, 

V 
Variator A variable pulley that changes a 
scooler 's gearing through centrifugal force as 
engin3 speed rises and falls , 
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Index 
accessores 10, oL -03 

perf(J(lTl3nce parts 55 
air liters 100, 115 
nirboxes 100 
Apflliil DiTech motor 27 , 14-75 
Audl IT 25 

badgo engineering 13, 15 
batlenas 33, 62-63, 77, 82-83, 85, 93,134135, 

141 

checking 134 
lead add 134 
sea!ed-for·Ue 134 

battery chargers 63,107 
lnckle cha'gors 63, 134, 141 

be.,'1llngS 132-133, 137, 139-140 
b'9 bore kits 100 
btg-wheeled scooters 3O~31 
8 mota Tes; motorcycle 18 
bodywo'k 92·93 

romoving and refitting panels 93 
braking systems 39, 66-67 90-91, 101, 126· 

129. 138 
ASS 25. 91,138 
braided hoses 17 
callipers 127 -128 
checking 113, 122,127, 135,133 
cl oc bral(cG 13,17, 25.29, 31 , J.J, 6( , 6G, 90-
91. 126- 128, 138, 141 

drum brakes 13, 23, 25 , 31. 33, 90-91, 126· 
127,138 

fluds 112, 128-129,138 
hydraulic 23, 129, 138 
linked brakes 9, 15, 17 25,27, 29,9: 
master cylinders 113 
pads 10, 109, 113, 127-128, 138 
SlOeS 128- 129 

budget price SC'..QOlers 15, 21. 25, 31 

cables '29-131 
carburettors 23,72 74, 98-99, 115, 119, 121 

lZl,141 

constan! velOCity !CV) 73 
sldo 72,73 

catalytic converters 13, 18, 23, /8-79, 122 
Circuit bleakers 135 
cleaning 58,108-109,1"5,122,135,140 

degreaSCfs 109, 123 
)et washel S 1 09 

ckX;ks 2::. 
clothng and 001119 equ,pment 10, 37, 39, 42-53, 

55,63 
armour 44·45 

OOots 39,48-49,51 
Day·G 0 veots 63 
earplugs 43 
footwear 48-49 
gloves 39, 43, 46-47 , 49, 51, 53, 60·6 1 
goggles 42 
h gil-tech fatxics 4 /, 49 
lacketo 39, 44-45 , 49, 51, 63 
purkas 51 
protective 44-47,49 
PVC oversuits 51 
ref~trve mcllena 51, 63 
thermals 52-53 
tfOlIs.efS 44-45, 49, 53 

waterproofing 39, 44-45. 47, 49-51 
commuter scooters 13 
Compulsory Bas c Training (CST) 3 r -41 

Form OLI96 39 
congestIOn crargos 9 
coohng ~, .. yst~s 116-1·8,14' 

ant, !(eeLe 112, t 16, ·41 
COOlant pumps 13, 117 
cooling fans 6r 
maintenance 116-117 
radiators 13. 1 16 
thermostat;; 112 

covers 58, 63 
oa5l1 ~I uloctiu!l 44-4 ( 

dashes 136 
dealerships I ' , 1 9 
decartxx;isation {dCC()ke} 117 
derestr;ction9, 13, 15. 19,31 55,77,94-95, 

98·99,101 
d,agnostiC ccmpU1ers 27 
Driving Standards Authcrity (DSA) 40-41 

Ducal, motorcycles 85 

ctectnc scooters 32-33 
electriCal ~)'Stems 82-83.134-135,140 

alternators 82, 125 
connectors 83_ 135 
de:ecting !au'ls 107 
fuses 83, 13b 
sensors 83 
starters 83 
WIH'IQ 134 136 
'2·volt 82 

electronic control units (ECU) 74 - /5. 100 
Elf GP cars 18 
emiSSions 

low/free 15. 33 
rogL I13lfons 13,1 8,21 23 , 72,75 
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tvvo-slrOke 18, 69, T5 
eng res 68-69 

Blr-COOIed 13, IS, 18,21,23 
combusjOO cycles 69- 10 
four-s:rokes 69· 70, '2b 
'iQuid-Gooled 13, 15, 18,23,25,3',116,141 
managemeN systems IX! 
t'lJO-strokes la- 71, 117 
:uning 18-19, 77, 79,94 101 
Wec 9,12-16,1 9,31,33,37,39,4 1-42,55, 
94 10 1 

75cc 37,4 I 
l00cc 21, 31 
12OcC41 
125cc 15, 22·23, 21-29, 31 , 36-37. 39 , 41 
69 
l bOcc 28,31 
175cc 28 
l80cc 29 
200cc 27-28 
250cc 28, 74 
4QOcc 28·29 
500cc 27-29 
550cc 28-29 

ertry level scoote's 12-13 
ex9iT'iners 4' 
exhaustsyslcrrS 19, 75, 78-19,98,101,118, 

131 
clearing ard cher:king 117, 122 
race 19 
silooCEfS 6/,/9,137,141 

taSlElners 93, lOb , 107 
chocking \Qll~ness 122, 13fl- 1:1q 

fi 181" caps 111" 12, 120 
footboards and rests 21, 85, 93, 139 
fra":"8s 26 , 29 , 84, 124, 139 

aluminum boom S5 
monoooque 85 
spine 8t1 
steeltlsl is B5 

tUGI 11, 14 1 
ur"'kl.'ld8d petrol 19, l' 2 

'ues/air mlXIUfe 70, 72-79, 100, 121 
StoiChi,)rnetriC ratio 12 

luel ecoromy 21 63, 95 
luellfl,oclion 18. 25, 27, 31,7475,79,83 
fuel systems 69. 72- 75, 119 

flters 119 
hOses lines) "9, I 2 I 
pumps 119 
reed varves 1m 

garJging55 , :l8, 140-141 
grey imports 9 , 11 
grocery tuCks 61 

healod 91 PS 27-28 , 62-63 , 83 
he''TIeIS 28, 39 , 42-43, 47 , 5-.'3 , 55 

cleanino 43 

European stardard 43 
h,J'I-face 42-43 
open face 42-43 
storage 57, 60-61 
visors 43 

Highway Cede 39 
Hcnda motOI$ 21 
homs83, '13, '35,'36 

ice-waming systems 28 
Id e speed (1lCkOverJ adjustment 121 
'gri tlon 16-7783 

f ywheel generators 77 
HT coils! ( 
Misfire 77 
tming 100 

Irs:rurto·s 37 41 
rsurance 10-11, 13. 22, 54-56,101 131 

GOmPJchonSlve 54 ·55 
excess 55 
ro claims Oiscount 55 
personai injury cams 55 
\tll'd party 54 
thl'd party Ire afld lhei 54 

"teo-corns 62. 83 

kickstarts 83. 141 
Kymco engine 23 

L-patcs 37, 39, 41 
'iC61ceS 36, 39, 41, 55, 94 

,6,136 -37,41 
D'rect 37. 41 
Accelerated A('.(';~ss 37 , 4' 
ful l car 37 , 40 
fu l rmtorcyclc 26 
moped 3/ , 41 
p?t1alty points 41 
Frov sio"al 3f, ::5 
Fes:r'Cted (A! 36-37, 41 
rcs lricti(Y'S 10. '3, 19,21-22.101 

ligh:ing ard Slgr>8 h'19 syster"'s 1 0, 13, 61, 66-67, 
83. 121 

tmk:e 135·'36 
b...bs 83, '35 
C'l€(;.c: ng 1 , 3, -35-136 
o:rurtesy 25, 29 
t IdLClru W.iJruJlY !;y::;letJl!; 136 
h03ad ights , 2 1, 136 
irdicatars 61, 66, 83, 135·' 36 
LED 17 
-£1 -36 
'Mlfrling 83 

lubrc;rion 123, 126, 132 
luggagtJ Cl'1d stomg9 23 , 25 28,49,5 1,60-62, 

9'J 
bungoo co-ds 6 1 
gbveooxcs 29 , 6 1 
hard IUggClgc GO 
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lockable comparlments 29 
panniers 31, 60 
racks 60-61 
rucksacks 60-61 
soli luggage 60 
top boxes 25, 31, 60 
underseat storage 25, 27, 29, 31, 57, 60-61 

rna;rte"'3IlCO 58,114-120 
Mauss reits 99 
m rro'S 93 
mooile phone sockets 25, 27-29 
Mods 51 
mopeds 31, 36,37, 39-40, 47 
Mor ini motor 31 
MoT test 136-187 

nOISC regulalions 79, 137 
number plates 10 

oil II, 111, 141 
changng 120 
ctlecking 1 19-120 
damping 138 
dra n and 'Iier plugs 118, 120, 122 
engine 118,125 
Ii:ers '18 
gearbox 120 
IWO-Strokel11,115, i17 

on'I'le-road charges (Orn) 10 
Oxford Products 61, 63 

paint schemes 15,17,21,28 
parallel mpol1s 10-11 
parkng 8, 57-58 
parts (genuine and patrem) 11 
Piagglo motors 31 

Hi-Per Pro 2 18 
Leader 23 , 25, 68 

pil lion passengers 27, 37,41, 61 -62 , 99, 121 
seat 67 

pre-fide checks 110-111 
coolant 112 
fue1112 
0I11eve 1 I 1 

radator sealants 116 
radio casse\le players 23, 27 
retro style 9. 11, IS, 23, 31 
'911 counterB (tochomctcq 27 ; 21 
riding !ests 36-41 

OrecVAccelerated Access 36 
eye signt 39, 4 1 
ha.>ard perception 40 
Theory 37. 40-41 

foad tax (diSC) 10-11 54, 136 
roll cages 28 
Rolax engine 31 
running COSIS 11 

secunty 15, 56-59 
i3!arms 50. 57, 59, 83,141 
anti theft lYecautions 56 
Boa lOcks 15,19,21,31 
ground anchors 58 
immoblisers 15, 19,21,25,31,55,57, b9, 83 
ignltro key security 57 
rnsurance coodltJQl1s 54 
lOCks OG, 57 
marl<ing sys!sms 55, 59 
steering lOCks 57 
U-!ocks 57 

SCfViCeinterwtls 114, 129 
spark plugs 69 , 7 1 75 , 77,121- 122, 125,141 

cleaning 122 
speedometers 17 _ 66, 123 
spoilers 2 1 
sports scooters 9 , 13, 16 19, 31 , 75, 95 
stands67,123 

checking 113, 122 
electric 28 
gelling bike on and off 39 

steering 137, 140 
bearings 133, 137 
checking 113 
rub· centre 18 

super scooters 26-29. 84, 98 
SUSpenSlOl115, 18,66,88-89, 124, 132~133, 

138,140-141 
dlecKrng 113, 122, 124, 138 
leaoing ink 99 
monoshock front 124 
PaiQIi shocks 15 
rig~lt way up (R\IVIJ) forks 8B 
snOCkabsorbers25,67 89, 96,99 , 109, 12 1, 
118 

Showa forks 25 
springs 89 
sWlngarms 18, 29, 85 , S9. 109. 122 , 132-133, 
138 

telescopK: forks 18, 88,124 
tral;in9 'inks 88-89 
upside·dovvn (USD) forks 17, 88 

Tnnks (fuel nncioil) 85, 119.121,141 
temperaTUre gauges' 12 
throttles 9, 39, 66, 72·73. 81,113,121 137 
tools 104-107 

Allen keys 106 
plrer~ 107 
screwdrrvers 1 06 
SOCket sets 106 
spanners 1 05 
torque V'lTBflches 107, 120, 122 

Toyota Fl colours 17 
tralnng 10 

schOols 37 , 39 
transmission systems 67, BO-81 , 95-96, 120, 137 

aLtornatic 29, 36. 80-8 1, 121 
beaflngs 132 
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checking dra., plu9S 122 
clutc~es 2339, 97 -98, 125 
dnve belts 11 7 
filters 115 
gear levers 39 
lubricatiOn 120 
f'I')O('lual gearboxes 23, 36. 80-81 
pulcys 96.88, l' t. 12b 
variators 97·98. 100. 125 

Omega RaCing 98 
trip corrputers 28 
Ivvlstgrips g, 72·73, 80. 121 
lyres 10-1 1. 23 , 3 1.86-87, 99 , 139 

bias-belted 87 
Checking 113, 125. 139, 14 1 
Continental ZIPOY 2 99 
cross-pty 87 
d iroct Ofl arrows 87,113,139 
low prolile 15, 11 
pressure gauge 62-63, 113 
punctures 87 
radial 97 
runn:rg-in 87 
tread wear indicators (T'NI) 87 113 
lubeless 87 
valve caos 87, 112. 125 
valves 87 

V2.tve clearances, C'lecking 125 

warranty conditIOns 11 13 
weather protection 2S. 21-28. 50 

froot s:::rcons 28. 42, 5C 
leg shelds 29 , 50, 6C. 85 , 92 
roofs 28 , 50, 02 
rear screens 28 

,,-kieels 31 , 84 
alignrrenl 139 
ba!ancirl9 81 
beaN-.gS 132. 139-140 
cast al!oy 87. "25. 139 
chcck.ng 122, 125. "39 
large 17 25, 30·31 
pressed stee' 87 
soare 23 

Wll8ms BMW Fl 28 

Yamaha 
GTS 1 0l):J motorcycle 1 ~ 
\-1inarel i motor 25 

Scooter makers ard mooois 
Adly 12·13, 21 

Predat()r II 1 7 
/lpTiiia 17-18 

Atlantic 125 23 
Atlantic 200 9, 27 
AtlantiC 500 26·27 
Drag 9 

-iaba'l<) 23 
~eonardo 8T 25 
V1ojrto Custom' 5. 23 
3carabeo 50 9. 31 
3carabeo 1 00 31 
Scarabeo 125GT 31 
SASO 13. 75 
SR50 OiTech 13. 19 

BajaJ Cassie SL 125 23 
Ba1us Wasp 13 
Benelll 17 , 19 25 

Ad va 12523, 50. 92 
Adlva 150 28, 50, 92 
K2 Ail- 31 
K2 100 21 
Peps LX 50 3 1 
491 RR -17 

8€i:a 23 
tl.(on 50 lb 
EikOll 125 25 

BMW 
Cl 28,50.92 
200 Executive 28 

Branson 25 
CPI 12·13 
[)ffb 17 

Allantis 13 
Atlants 100 21 

Fosli 2:' 
GI'era 18 

DNA 85 
Nexus 29 
R.mner VX 125 25 
Stalker 13 

I lwChOO 13 
H::nda 21 , 57 

Dy1an 25 
Lead SCV100 2 1 
Pa,theon FES 25 
SGX50 SKy 31 
SH50 31,37 
SH12531 
SFX 15 
Siverwing 29 
I,..'isiQrl 13 
)(6R 15 
X8R-S 17 
XSR·X 17 

Hyosung "2. 21 
EZ-l00 2' 
SF50 13 
SF50R 17 

Italj~t 13. '7 
Dragster 18, 85 
Famula5017-18 
Formula 50LC 18 
J3t Set 23, 25 
Millennium 25 
1 xpedo 50 2T 31 
1xpedo SO 4T 31 
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Torpedo 125 31 
K:Ingda 2b 

lS125T-325 
l$125T-425 
ZSi25T725 
ZS125T92b 

Kyrrro 12, 25 
Ego 2526 
tv'l,ler '25 25 
Move XL125 2b 
SUfX,-'f 9 13 

Ull Star Deluxe' 25 23 
Mal1gJt 17 

MilCI SOfl 400 28 -29 
PlYmtom 100 0 2 1 

MBK15,l(,25 
Doo<iO 12b 25 
Ovotto 15 
SKyllnor 25 
Stunt 50 19 
TIlundcr 125 2~ 

Mt.:lo-Roma 13. 25 
Gr anaPr:x 50 1 7 

Pougeot 15, '7_19. 25, 57 
Elysee lOOP 21 
Elyslar 1b 
E~tar Advantage 26 
EIYSlar '2bP 25 
Jet Force 50 SBC 1 ( , 85 
Je: Force' 25 25, 85 
lepton E 33 
Looxor 50 3' 
Looxor 50 TDSi 31 
looxor 12531 
looxor 150 sse 31 
Metel X2 19 
Scoofelec 33 
Speed 100 21 
Speedfight Funous 1 9 
Speedf,ght WAC 200 21 
SPfJP.<Jlight x -RJCe 21 
Spccdlight 2X 18 
SpeCOI'ght 2XP 18 
VIVacity 100 NP 21 
VSX lOOP 21 
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B500 27 
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Zip 12523 

ScootElectrc 
MagiC 33 
Oxygen 33 
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Sym 21 2b 
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Jog RR 14-15 
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Whatever your 
area of interest, 
Haynes have 
got it covered ... 
From Car Service and Repair Manuals 
covering 95% of cars on the roads today, 
to Tech Books and Restoration Manuals ... 
.. . Service and Repair Manuals for 
motorcycles ranging from Superbikes to 
Scooters and Motorcycle Tech Books ... 
... books for cyclists feature The Bike Book 
and the Racing Bike Book ... 
.. . books for the home covering Washing 
Machine, Lawnmower and appliance 
repairs ... 
.. . books for travelling, including 
The Caravan Manual and Driving Abroad 
and, last but not least, books for reading 
and enjoying ... 
.. . Motorsport biographies, Formula I, 
Rallying, Motorcycling, Classic Cars, and 
much, much more ... 

AI! the books featured on this page are availatMe vanouSly 
through motorcycle dealers, car accessory shops, cyc6e 
shops, mail order outlets and book stores. 
Our policy of continuous updating and development means 
that titles are being constantly added to the range. 
For up-to-date information on our complete list of titles, 
please telephone: 

UK (01963) 442030 
France (1) 477850 50 
Sweden (4) 6111-124016 
USA (805) 498-6703 
Australia (613) 9763 8100 
E-mail: sMes@haynes.co ... 

Web Slle, WWW.haynes.co..* 

Haynes Publishine, Sparidord, Yeovil, 
Somerset BA22 7 JJ England 
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