Everything you need to know
about owning, enjoying and
maintaining your scooter
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scooter?

Scootering’s recent popularity
explosion is more 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 wers told you could slash your commuting

-~ times and transport bills, do your own small part

for the environment and park up easily when you
reached your destination, you'd be pretty
interested, if a [itle scepiical :

But all of the above is true. A scooter can cut
car commuting time by two-thirds or more, and
eight can be parked in the space required by
one car, usually for free. The whole experlence is
also rather more enjoyable than having your
personal space invaded by strangers on a
crowded train or your blood pressure pushed sky
high in traffic jams.
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Choked commuter routes, crowded public
transport (and delays) and congestion charges —
a reality in some towns 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 certainly
for far less than the cost of a train or bus season
ticket.

The scooter was borm out of necessity in a
post-World War Two Italy desperate for cheap
transport. But the reliability and performance of
modern machines have laid to rest the reputation
of the oily putt-putts of old. Nowadays, 100mph
performance is attainable on large super
scocters, At the other end of the spectrum even
a cheap restricted 50cc fromone of the many
factories in China or Korea will beat most cars or
public transport across town.

Ease of riding is another key attraction of the
scooter. With few exceptions today's scooters are
automatic — no manual clutches or gearshifts to
worry about, Anyone who is halfway competent
on a pushbike can ride a scooter — the brake
levers are even in the same place. Twist and go'
they call it and that's exactly what you do. A twist
of the right handlebar-mounted throtlle 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 ane or the other.

And did we mention fun? Where once
teenagers saw scooters and mopeds as
something they had to endure until they were old
enough and affluent enough to drive a car; today's
stylish sports scooters are fashion icons in their
own right. There's no shortage of teenagers
tearing up the tarmac on scooters long after
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 everywhere
flat-out at 30mph — on a 50cc — or quite a bit
mare once the magic of derestriction has been
worked and the joys of aftermarket performance
parts explored. 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 nowhere 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 without
parallel: the elderly gent olotting a leisurely route
from A to B; the proud customiser on a gleaming
staternent of hig individuality. Scooctering moves
the world,

This book will help you choose the right
scooter for you, get you on the road in the right
equipment and help you get the most from your
scoater, Freedom is pages away.

¢ transport at a fow price

Peugeot Ludix ha

Gifera Runner available in a va

Piaggio Liberly available in a variety of capacities on a retro lrip

Yamaha Majesty qo |
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Having decided that scootering is
for you, the next task is to choose
one to suit your needs, experience,
budget and driving licence.

Depending on where in the v

may be certain laws dictating )
be to ride a scocter on the road and the
training and licence '-,-'ou nead. And then

can rige and thh amo .m-\' p
deperﬂ|n-’1 On your a
36-40 for the rules in your co :
class of scocter you opt for, 1 :r& is a bewilder
array of cheices. So before you sign on the d
line, hare some important iss f
The high demand for “(““’“J[J"-} ] ""J
prospectve buyers, Dealers v
clinch a sale. Bven where the mi
mpartar forbids discounting, canny det
offer other incentives, such as fres or
clothing, accassories, finance, training
ir|3| Jrar'u:»::-_ In some cases manufaciur
oo, with finance deals, u|s::3f}u“led
insurance "'“ri ree break r8C0y

But be wary of on the road (OTR) charges. In

Sy

many cases the price listed, and no more, is what
you pay to get a machine on the road. Th|c~ s

DEC ,-cill, true of most European scooter
n.anutm:tuwyg But ::::me, other makes allow
ers to set separate charges for the pre-delivery
ce/number plates, road tax duty,
df‘h\ft ry, and even the fusl and oil the machine is
supplied with. And while they might not charge for
the air in the tyres, they could theoretically charge
for the time it takes the mechanic to pump them
up. So get all the costs and charges lad out in
black and white Hefore committing to the deal. And
remamber that averything Is negotiatle.

A further consideration is parts back up, both in
terms of price and availability, Most consumables
are generic items and, therefcre, widsly avallable —
bulbs, tyres, brake pads and the like. A budget
ter from a country like Talwan or Korea may be
cheap to buy initially, but what happens when parts
sar aut or bodywork sustains damage? The
components may not be expensive, but they may
have to go onto a back order, which could keep
you off the road for weeks. So quiz the dealer
about quI“ ba’: Kup J r'f"‘ up some typical

s

atives fo
rom manufacturer-
1" and ‘grey’ imperts tend

""- SOME
buying ‘offici
appointed dealers
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to be cheaper than scooters from official dealers, A
parallel import has the same specification as an
official maching, but is brought into a particular
country by importers that haven't been appointed
by the manufaciurers. They're then sold through
dealers that are Iikﬂ'--*-is‘ﬂ not sanctioned by the
nanufacturer. Parallel importers can often source
machines at J’iot—% Ic;.'er than rh“m charged to
official importers, and the an be passed
on to the end customer, Th:, practice is leg
the main pitfa en it comes to senvicing
and warranties; vy official dealers will refuse &
toucn parallals,

A grey import is a medel not officially imported
intc a particular country. Again they are aften
cheaper than similar machines in their f,.asu, but an
top of the prablems with sar i
grey I ‘,-urt may Not comply m\h co 'wtuo 1 and
Jse regulations in the country to ‘h t has been
brought, for example in tems of important areas

4 ke lighting and emissions.

The por;-ulart\_;' of scooters has led to dozens of
new retailers springing up, marny with litte or no
experience or understanding of the machines

rhey're selling, Such outfits are often ir-r-\xperienre-:j
n conducting pre-delivery inspections and safety
hecks, Unlike established motorcycle and sc,o-ater
lers. You're less likely to find comprehensive
1g faciliies and experienced staff at outlets
nhere scooters are merely a sideline.
| Of course scooters are reasonably wmpl—v
machines, so fairly easy to make roadgworthy and
' maintain. But they will usually have to ba serviced
manufaciurer/importer-approved dealars to
comphy with W--"drl ty conditions. In the event of
varranty clg s often easier to deal with an
approved dealership for a large, established

=

manufacturer, On the other hand, sme Jlayers
have most 1o lose in terms of customer satisfaction
and, accordingly, sometimes they are mare lixely to
give excellent cusiomer senvice.

ier consideration when waighing up an

A furtt
apparent budget bargain against a scocter from a
more expensive manufacturer is build guality, Wil
your brand new scooter start faling apart on the
way out of the dealer's car park? Replacement
ts for a budget scooter might be cheap, but if
they have to be replaced more often than on a
more expensive model, the cheaper scooter could
scon prove to be a false economy.

Do some research. Read as many magazine
reviews as you can about models in the class of
scooter you're locking at. These won't say what a
particular scooter's like to | ong term, but
should at least give some idea of how a particular
model stacks up against the competition. What's
everyone else buying? Conduct your own straw poll
of bike parking bays 1o see which scooters are

popular — and alse check which are standing up to
the elements best,

Ve with

R~memb#r running costs — fuel, oil, tyres,
nsurance and road t“x, and all the rest of it. The
arger, neavier “erd more powerful a scooter, the

more expensive it tends o be to run, repair anc
replace consumables. To maintain the validity of a
warranty, manufacturers will often insist that only
genuine p:r’-s are used, rather than cheaper pattem
ch, in many cases, are as good as the
guiar servicing is a must to keep your
scooter running right. Again, the warranty may state
that this must be carried out by an official dealer.
Scoctering is cheap, but shopping around and
a little common sense \mll ensure maximum value

i

originals.

11
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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.

Aprilia SR50 orice cutting edy

12 The scooter book
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Cheap labour means retail prices of scooters built
in East Asia can be pared to the bone. This fact
hasn't escap—“--d the attention of importers and
manufacturers elsewhere, The UK laliet importer,

high-specification brand that stands shoulder-to-
shoulder on snowroom floors with the more
expensive ! taliets.

There is also a degree of so-called 'badc
engineering’, whereby one manufacturer makes
machines for mare than one importer, each of
which markats the machines under different
namas. For example certain models from
Taiwanese firm Her Chee are sold as Adly ana
Maote-Roma in the UK. Same scooters, differen
prices, although Mato-Roma models come w|ti'|
heated grips, useful on a QCCOter aimed at the
Britisn market.

Some entry level scooters from East Asia even
borow the designs of obsolete machines from
mare established Japanese and European

example, bears more than a passing resemblance
to Henda's Vision.
Anather characteristic of the entry level

‘ s that last year's sports scooter i3 this year's
commuter. With few exceptions, most modem
budget scooters boast front disc brakes. A few
years ago disc brakes were found only on the
: front of high-end scocters and motorc !

drum krakes front and rear hauled up lightweights.

Some cheaper scooters, such as the Gilera
ker and Kymco Super 9, even have rear discs.
majority of budget 50cc scooters have two-
a .J'U.M,\ed motors, while most four-strokes
ass are liguid-cocled O-stroke engines
3 long been favourad in lightweight scooters
sause they give good power for low capacity,

re comparatively lightweight and cheaper to

:_-'(JleCC than their heaviar, less powar-efficient
cube-for-cube four-stroke counterparts. But some
nanufacturers are finding it increasingly difficult to

e CIor

for example, r_1|b.0 brings in Taiwanese brand CPI, a

manufaciurers, Zhongyu's CommutaScoota 50, for

s that meet ever mare
stringent emissions regulations, Some are having
to fit catalytic converters, while others are building
four-strokes. Liquid-cooled engines perform more
consistently and sfficiently than air-cooled motors,

but they are more expensive to ZIIL,u\K(‘ and bring
with them a whole range of ancillaries to consider
like radiators, thermostats and coolant pumps. But
as consumer expeactations rise and emissions
regulations get tougher, liquid-cooling will become
standard, as it is on many sports scooters. Derbi's
Atlantis is one example of a liguid-cooled, entry
level scooter that aimost defies its budget tag,
putting many so-called sports scooters in the
sﬁ;h\far“'-’-s For an example of the technological trickle-
d effect, look no further than the liguid-cooled
Apnl.a SR50 — the original sports scooter — which
was launched in 1994. Now superseded by the
SR80 DiTech, the original SR is still a capable
performer but now f|-’1.dt~_. itself marketed at the
budget end — good news for bargain hunters.
Liguid-cocled scooters also tend to offer more
potential for improved performance when
derestricted than air-cocled machinas.

Anh yes, derestriction. Performance is capped
for many markets to make 50cc scocters legal for
those countries’ age and licence restrictions,
officially limiting top speeds to na more than
30mph {48kph). True speeds can in fact be
anything from just below 30mph to 45mph. In
derestricted form a 50cc scooter can do anything
fror 50mph (72-80kph) and perhaps more.
Remember t"rL\ if you dersestrict a scooter you
may breach the terms of your licence and
nsurance. Road legality might be compromised
Iy acceptable in terms of
lighting and the like on a restn:;'afi scooter might
not be up to the t;tarluard‘ C

'."\(_\r: ers

make two-stroke engine

~r

as what is lega

speed. Yr)a,- JE
manufacturer's warranty, which is '-f\fh'y most
daaler 1o take on derestriction work.

are reluctant

Peugeot Vivacity o

Piaggio Zip 50

13
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| Standard
50cc scooters

European and Japanese
manufacturers are the strongest
players in this sector, although
East Asian companies are
making inroads.

Yamaha Jog AR wihy did
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When manufacturer:

could market 50¢
people other than
icars, the scooter re
2arnest. Key to the re
‘the diminutive two-y
the 50cc sports scooter.
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Gifera DNASO

Marty sports scooters are liquid-coaled, which
makes them mare tunable than their air-cooled
counterparts. No wander there are race se
springing up all over for sports scooters. Some
els are offered in air- and lquid-cooled form,
such as Peugect's Speedfight 2X &
's Formula m) and Formula

1 mant |f rl_JL—)l’S are
vith emissions laws while
mance.

cormply
still delivering acceptable levels o
Catalytic converters are common, although
manufacturars have to get it right or performance
; for example, uses a two-stage
)r‘.fiarw alr system to keep 'rnng
Pro 2 two-stroke motor, a
dle} bl—’ Yet other manufacturers are
L‘}"{ ‘Jb“’uu .l.'l”l fuel inj 1, Notable
direc | njec
WI”] I|“-, D | | detai
twa-stroke ‘,'“Ginf-“‘ “[)arl frorm low
: :ms like this promise b “Tt['r |IJ"| and oil
sonsumption, which is gooo s for everyor
[rick suspension on
m n‘.ic_mrdr* aarhér and none is mc
arm front susy
1 Dragster sports s
fight range. Thesea

ltaliet's Formula
on Peugeot's Spee
FLb- r( rl re at\ ering

curious
stems echo a concept

GT;:J 100
of decac

5 Tesi motorcycles a coupls
ago. V fh| & hub-centre steering never
~aught on in conventional rnm[orr,y\,llnr__}; ere's no
deruw.r.q that it wo It enables you to brake hard
d-corner without upsetting the machine and
rr‘e-'se is a marked improvement in ride quality over
telescopic forks

S
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Owners of sports 50s are the most likely to
derestrict their machines. Inspection of a 50 at
standstill will reveal little evidence that tuning work
has taken place, with the possible exception of a
tell-tale sports/race exhaust, But if you buzz
through a speed trap at 50mph (80kph) on a
scooter that is only meant to be capable of
around 30mph (48kph), expect eyebrows to be
raised and boocks to be thrown, One of the
trickiest sports scooters to derestrict is Aprilia's
S50 DiTech. Full derestriction is a dealer-only job,
and few dealers are likely to do it unless you can
show that your licence allows you to ride a
derestricted scooter.
| At the other end of the spectrum some models
respond well to a simple change of exhaust
system, although it's also wise to pay attention to
fuelling.

The desirabllity and attendant thief magnetism
of sports scooters has led some manufacturers to
pay more attention to security. Peugeot again
scores highly here, as does Benelli, with their
factory fitted immobilisers. Peugeot’s Boa lock,
standard on many of its models, is built-in under
the taillight. Turn the key and unfurl the Boa lock
around a convenient lamppaost or similar, then
connect the lock back to itself. Check what
security comes as standard on the scooter you're
thinking of buying, and either negotiate or budget
for additional measures,

Manufacturers of sports scooters are
increasingly switched on to what their customers
want, This is reflected in the aggressive factory
customisation of models like Peugeot's
Speedfight Furious and Metal X2, and even more
obwvious in the plastic bodywork protectors of the
MBK Stunt 50,
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This is the highest capacity scooter
class 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.

If wour ambitions extend &
running arcund town
icence uer""‘iis, VO

1 t-‘-e 50

Jaganese manuract
manufacturers, suc
are makxing

Honda-based 1

proportions

f the best-s
\" rJl \.j.r Lot
ar X-Race

are fitted
tail andg immot

Atlantis ! gs ks
Eurg X100, with its Honda-

engine,

g ; YG‘-" L“’J

MBK Qvetto 100 (Yamaha Neos)

21
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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 o2
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With nearly 60 years of scooter building behind it
and, as the true originator of the scooter back in
1946, it's only fitting that the Vespa name is still at
the forefront of the markot The name is now
owned by Piaggio, custodian of many famous
ftalian marques, and the PX125 is true to the roots
of the sceoter, wi t'“ its two-stroke motor, pressed
steel monocogue chassis and a sturdy yet stylish
utilitarian air, Trdn&»mss;orﬁ is manual rather than
automatic, What would normally be the rear brake
lever on an automatic is the clutch lever, and the
four sp are selacted by rotating the left-hand
handlebar grip. There's also ¢ ional spare
wheel, which at one time was almost standard on
soooters, A welcome, moderm concession on the
PX125 is its hydraulic front brake,

There is still the odd conventional Vespa-style

scooter available. The Bajaj Classic SL125 ed
out as a PX produced under licence in India. |
relatively cheap and comes with electric start and
a spare wheel, although the front brake is drum.
Along similar lines is the LML Star Deluxe 125, but
with a hydraulic front brake, although performance
is let down by carb design to match the catalytic
converter. Purchasers of either of these 'Indian
Vespas' would do well to replace the original tyres
with with same hclT (_;I\e (J“IJ

Everything else in the 125cc class is powered
by four-stroke motors — emissions regs again.

Piaggio has brought the Vespa name into the
21st century with 125cc twist-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 air-cooled ET4
and liquid-cooled GT125, but still offers excellent

handling. The air-cool ed mf‘del boasts a disc
brake at the front while the liquid-cooled GT125

has digcs at either end. It has 12in whesls as
opposed to the ET4's 10in items. Both are
capable of 60mph (96kph} thanks to the guick yet
economical Piaggio four-stroke ‘Leader’ motor.,
The engine can aiso be found in the cheaper
Piaggio Zip 125 and X8 125 Evolution, the ‘baby’
version of the X9 range of fest-forward super
scooters. The Evolution comes with two front
discs and a single rear disc on 14in wheels, all of
which are linked.

Aprilia renamed its popular Habana retro-style
scooter the Mojito Custom. This also has a Leader
motor, as does the junior super scoot Aprilia
Atlantic 125.

Benelli's Adiva 125 deserves a mention for its
removable roof and is again powered by the
Leader motor. Features include a low seat height
and a handy 80 litres of luggage space. There's
also an optional radio cassette player,

Beta looked to Taiwan for the Kymeo four-
stroke engine for its Eikon 125, while Benelli uses

Honda @ 125 ¢
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Yamaha Majesly 125

Vespa ET4 Vespa Granturismo

24
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F

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
Aprilia Atlantic 500 scooter watchwords — practicality
oo and ease of use.

Super scooters

26
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Where you would struggle to fit a pack of
sandwiches under the seat of mast motorcycles,
a super scooter's underseat storage will gladly
swallow a full-face helmet or two, You also get
weather protection from leg shields and generous
screens come as standard on maxi models,

Add to that 100mph (180kph) plus
performance from larger capacity models, and
longer commutes and even a spot of touring
necome attainable, The super scooter rider can
graduate from being the overtaken to the
overtaker, while retaining the jam-busting agility of
smaller scoolers,

The twist-and-go nature of super scooters also
makes them a breeze to ride. Where the
motorcyclist is forced to make endiess gear
changes, keeping left hand and foct busy, the
super scooterist just wafts along.

Super scooters are invariably four-strokes,
although the large two-stroke motor might soon
make a comeback, although not in the form of the
smoky, gas-guzzling conservationists’ nightmare of
old. Aprilia is working on a large capacity version
of the clean and efficient DiTech two-stroke
engine, which should soon find its way into a
super scooter,

These larger scooters tend to have bigger
wheels for greater stability. None are bigger than
the 18in (40.8cm) front and 14in {35.5cm) rear on
Piaggio's 460cc fuel-injected, four-stroke B500.

Several manufacturers produce super scooters.
The nature of the market means that equipment
and accessory levels are often high. Busy

executives expect a certain amount of pampering
and a corresponding level of gadgetry. But

manufacturers realise that not everyone who rides
a super s S, especially if

scooter wants all the nicetie
they push prices up, so they offer options
according to taste and budget. Many models,
though, boast linked brakes, heated grips, and
even computerised reminders of service intervals
as standard.

Aprilia's Atlantic 500 is fairly representative of
the class. Powered by a single cylinder, four-
stroke, four-valve motor, which it shares with
Piaggio's slightly more expensive X3, the heavy
Atlantic can still get a useful shift on. It comes with
a rev counter, diagnostic computer and a socket
to recharge a mobile phone. Aprilia also offers
125¢cc and 200cc versions. The Piaggic X8 500
SL goes one better with a system that allows
riders to listen to the radio, talk to their pilion, or
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charger, and even a courtesy light under the seat.
Linked disc brakes .'1aul the thing up.

Gilera’'s 4680cc Nexus, in common with some
other scooters in the class, has its engine
mountad in the frame rather than on the swing-
arm. Big engines mounted on swing-arms do little
for a machine's handling. Scooters with frame-
mounted engines handle more like conventional
motorcycles.

Suzuki's Bergman 400 is powered by the same
Yamaha Majesty 400 fias a glovebox. Very hand, single-cylinder engine as the Malaguti Madison,
but its flagship super scoofer is the Burgman 650
twin, Massive underseat storage space i
augmented with three lockable compartments in
the leg shields, The automatic transmission is
electronically controlled, and has economy and
power modes. A trick push-button selector is
used to select from five preset gear ratios.

Yamaha's XP500 TMax was once the fastest
super scooter on the market. 500cc twin-
cylinder engine is anather, like (“|Ior30~ Nexus, that
departs from scooter convention by being
mounted between the rider's feet for greater
stability. Yamaha also produces the 125, 180 and
400cc Majesties and the VP300 Versity.

Honda can always be relied on to offer a quality
machine in any two-wheeler class, and the
{ 3 e Siverwing doesn't disappoint. The mid-
| Yiiga Magetyrs plush unikss Aat Slacage engine layout aids stability, and as the
usty twin can easily top 100mph,

linked brakes are a reassuring
addition.
Super scooters are the luxury
liners of the scootering world,
as capable on the daily
commute as they are on
a two-week four.

Yamaha Majesty 400 in all iis o
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Scocter wheels can be as small as 10in (25.4cm);
cther typical sizes are 12in (30.5cm), 13in (33cm)
and, occasionally, 14in (35.5cm). While the laws
of physics dictate that larger diameter wheels
improve stability, the weight and power of the
typical scooter means that any compromises
caused by wheel'size are just that — compromises.

Nowadays, advances in tyre technology, driven
by the burgeoning demand, means that scocter
tyres aren't the simple sideline they once were for
rubber manufacturers, who are working hard to
meet the demand for grip and longevity, or a
combination of the two,

The Italians were the quickest to adopt the big or
‘tall'-wheel scooter. Styling may not be to the taste of
scootering diehards, but the number of manufacturers
in the sector suggests that there are plenty of buyers
who forgive the big wheelers their quirky looks.

The typical big wheel scooter has a guirky mix
of retro lines, and resembles a step-thru moped or
anorexic motorcycle, While the tyres might be big
in diameter at 16in (40.6cm), they're typically
narrow in profile. Aside from straignt line stability,
those larger wheels allow you to bump up and
down kerbs with relative impunity.

But the biggest sacrifice in practical terms is
underseat luggage space. That large rear tyre
means that there simply isn't the space for a
locker to hold a helmet or two, a couple of bags
of shopping or a sizeable briefcase. Some big-
wheel scooters, such as the Rotax-engined,
four-stroke Aprilia Scarabeo 125GT, make up for
this with a factory supplied 90-litre top box and
panniers. Otherwise you'll have to invest in a few
bungee cords to secure modest parcels to the
small luggage racks most seem to come
equipped with, or budget for hard or soft luggage.

It should come as no surprise that most
scooters in the sector come from ltaly. Aprilia's
Scarabeo is available in three versions: 50, 100

and the already mentioned 125¢cc model,

The ltaliet Torpedo is available in two smaller forms,

the 50 2T and the 50 4T The 2T is a two-stroke and
he 4T a four-stroke. The only difference between the
machines is the engine. The 4T gets the economical,
Plaggio-sourced four-stroke while the 2T gets the
sluggish Morini-derived two-stroke. ltalist also offers a
126cc version of the Torpedo, which, despite being a
four-stroke, is surprisingly sprightly,

Staying with the ltalians, the plushly
upholstered Benelli Pepe LX 50 can give the
company's K2 Air sports scooter a run for itg
maoney in derestricted form, as it weighs 9kg less,
One model that doses offer a modicum of
underseat storage is the Plaggio Liberty 50, a big
hit in ltaly and catching on elsewhere thanks in
part to its budget price. Not exactly budget but
well-specified is the liguid-cooled, four-stroke
Piaggio B125, which comes with a four-valve
cylinder head, digital read outs and computer
gadgetry that put its technology right up there with
many mare expensive motorcycles,

Once again the Japanese have tumed to ltaly
to design and build its 50cc big wneelers.
Honda's budget two-strokes, the SGXE0 Sky and
more expensive SH50 (the delivery boys' favourite,
and also available as a rather better-appointed
four-stroke 125c¢c version) are both built there,

Flying the flag for France is the imrepressible
Peugeot with its Looxor 50, also available in a TDSI
{fuel-injected) version, The two-stroke Looxor 50
does not benefit from Peugeot's Boa lock or
immobiliser. But the 100cc two-stroke Looxor
weighs in with a factory fitted immehbiliser and a disc
brake al the rear, where the 50 has to make do with
a drum. Same goes for the four-stroke Looxor 125
and 160cc SBC.

Love them or loathe them, the big wheelers
have a strong following.

ja Scarabeo shows fhe

April
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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 com
process. Perhaps, ther

lies with



http://www.pdfdesk.com

There are already cars wi ith internal
combustion engines andelectric motors. Driving
on open, fast roads the traditional engine charg
cells that can then power the vehicle's electric
motor when driving conditions are more stop/start
and less demanding, such as in town,

Such combinations have yet to debut in the two-
whiesle . The bulk of a traditional engine, an
glectric motor and its atter batteries make the
proposition a litle impractical for now, but electric-
only scooters are already with us, There are of
course the inevitable debates about the amount of
energy and rescurces reguired to make batteries and
the generation of the electricity required to charge
them, but ignorng those arguments for the morr

fric scooters that are alreadly out there are
emission-free. And there’s one cther pollutant they
can't be accused of generating — noise.

It's still early days for the electric scooter. What
hampers tham most is the size of the batteries they
use, their modest top speeds and limited range.

That said there's some fairly impressive
technology out there. The Peugeot Scoot'elec can
hum along at aver 30mph (48kph), comparable
with a rastricted conventional 50cc scooter.
Trouble is that its three colossal six-volt NiCad
batteries offer a maximum range of 25 miles
{40km). Availability will also be limited until such
time as Peugect has educated enough of its
dealers in the specialist servicing the model
requires. At 115kg the Scoot'elec is alse around
30kg heavier than a comparable conventiona
H0ce scocter, so it would benefit from better

Peugeot’s Scoot’slec «

braking than its current front and rear drums.

Electric scooters are generally vary low
mai ance, with only the running gear requiring
periodic attention, just as on any other scooter,

Fans of 1 green option in the
“tElectric Oxygen, which is powered by a
>l zinc battery that can propel the scooter to
28mph (45kph) in economy mode, or 35mph
(B6kph) in what the company optimistically
describes ag ‘sprint’ moda. It takes five hours to
recharge the battery; although 60 per cent
capacity can be restored with a one-hour zap, As
with 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 from Taiwanese
firms that bear the ScootElecinc badge. A sportier
looking variant, the Raider 45, comes with disc
brakes front and rear and can hit 34mph (55kph)
with a range of 25-30 miles (40-48km). There's

O i
DO

nick

I

(24-32km). The retro-styled ScootElec Vagic
has performance comparable with the Oxygen
and benefits from a front disc brake, but it has
only half the range and weighs 18kg more.

There are a handful of cther electric scooter
manufacturers; check the specialist press and
local dealers for what else might be available. And
remember, if you live in anything other than a
ground floor flat, you'll have to invast in a very long
mains electric extension cable
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Test options?

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 125¢cc
model for commuting or a

moped.

ty with the current range of new
srs avallable to UK riders is that there are no
with fully manual transmission hat are
Jirect and

5, Unless you
ide a moped. You can &
1i scoct

gimply v
A1 Licenc
1.6bhp or
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afler two years, As with
‘t qualify to operate manua
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ill give you the
er, or motorcycle,

CONY
freedom to ch
you want to ride.
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Moped "cence for the two years after you have passed your test —

no more than 33bhp or with a power-to-weight ratio
of less than OC‘ bhp/kg. Training schools can
provide a list of machinery that mests these criteria,
or it is possible to have a more powerful maching
medified to bring its p utput in line with the
law. In the meantime you will leam on a bike with an
engine of 120-12bcce, a powear output of 14.6bhp
and apdbre of at least 10Ckph (62mph in the old
money). Training for a Restricted Licence obviously
goes beyond the rudimentary skills leamed at CBT.
Riders of any age who want to stan out on less
powerful machines can pr for a Restricted

Riders aged 16 and over can apoly for a moped
licence. A moped is defined as a bike or scooter
with & maximum design speed of not more than
30mph that weighs less than 250kg and has an
engine capacity of 50cc or less. Ifit first used
cefore 1 September 1977 it will be capable of
being propelled by pedals

First apply for a provisional licence; forms are
available from the Post Office, Exceptions are
holders of full car s who passed thelr tests
before 1 February 2001, They can ride a mopec
without L-plates and do not have to take
Compulsory Basic Training (CBT). If you passed Licence, but under-21s have no choice.
your car test after that date and want to ride a Younger riders who reach tnf_e age of 21 within
_,._Ur ed, you wil need to do a CBT (see page 38) the two-vear restricted period aﬂer passing their test

yefore you can ride on the road. At this stage you can opt for Accelerated Access, This allows them Lo
muvl have L-plates. Then you have to pass the move up to scooters and motorcycles of unlimited
lheory Test (see page 40) before taking the power by passing a further test on a machine of
moped test. Pass it and you can rip up your ohp or more. But while learming on the larger
L-plates, and take to the road, with the option of machine it's back to L-plates aco r\mpamgd by an
taking a pillion along for a ride. tor on the rr;-gd (it's okay he doess.r'! t sit I{_:-r‘: the

One loophale in the current legislation is that when 1, he rides his ¢ s “l.l free
year olds who have passed ther CBT tum 17, hp machine unaccompanied.
they can ride 125cc leamer motore on L-plates, Anyone over 21 years-old can opt for Direct .
despite having passed their test on an automatic. Access. As its name implies, this Is e quickes!

route to a full licence and r—rutes the h \Ioer toride a

Other |icences scooter or metorcycle of any power, You first take
Would-be motoreycle licence holders over 17 will your CBT, either on a leamer or i;"_*ef machine.
first require a provisional licence. Car licence Once you've passed the CBT you can ride a leamer

holders autortically have provisioral bike chine on the road with L-plates. But you must be

entiterment, but if you have no licence at all, you'l : .:‘v"s_:lar:ied Dyn NS a larger bike, which

need to apply for a provisional bike licence. From should have a minimum m\-\rer oL put of 486, 6bh.,._..

1st February 2001 newly qualified car drivers [ r t-”-’:iiﬂiﬂ?;?_"i?'-f:@ you opt for, you will be

without full motorcycle licences have needed to able to hire the rnach|r'|0.\;t.:\:. ricle from your riding

pass CBT to validate their moped riding school; many also loan r'|dJr1g‘_; gear. This means

entitlemeant. - you can save making the financial commitment to Honda SH50

A provisional motoreycle licence entities you to a scooter and kit until you've passed your test and
ride machines under 125cc with a power output you're sure scootering’s for you. But if you want to
of ne more than 14.68bhp (which covers most practice in the meantime you'll need your own kit

125cc scooters) with L-plates once you've and a scooter or motorcycle.
passed your CBT. You won't be allowed to carry
pillon at this stage.

With a CBT under your belt, it's time to take the
Thecry Test, Remember that your CBT certificate
and your Thecry Test pass are only valid for two
‘-;earcr and you'll have to retake both if yvou don't
pass your full icence inside that time.

There are three types of licence; A1, Restricted
Licence (A Licence) and Direct/Accelerated Access,

If your ambition extends no further than getting
around on a little 125, you want an A1 licence.
The route 1o this is the same as for a normal
I.c“(‘ru e, but you take your test on a bike of
75-125cc and thereafter you're restricted to bikes
of less than 125cc with a power output of no
more than 14.6bhp. Again, that includes most
small 5

5

v, Dt yo

16

ms

estricted’ part of the A |_if;:er1-::c- concems
the power of the machine you'll be allowed to ride
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Compulso
BasiC
Training

It means just what it says, but what
does the CBT involve? Its main Sy MR A T R
purpose is to provide you with the o | ' &
pasic skills to ride safely as you

embark on your riding career. The s Ll &
CBT was devised to reduce the ; W
accident rate among young and
novice riders; statistics suggest it
has had a positive impact.

38 Tre scooter book
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Front brake ¢

| Throttle ¢

You can take the CBT on your own learner bike or
moped, or hire one from your training school (see
Yellow Pages for training schools in your area). If
you don't have your awn riding kit, gloves, helmets
and waterproofs can be hired or loaned at most
schoals. Wear sturdy boots, a jacket (leather is
best) and jeans in the absence of proper riding kit,
The training school will provide you with a fetching
dayglo bib.

Remember to take your licence with you. The
instructor will want to check it's in order before
training commences. The next formality is the
sye test, whera you'll be expected to read an
ordinary car numberplate from 20.5 metres. If you
usually wear classes, you must wear them for this
part of your CBT as well as the training and the
eventual test.

By now you'll be itching to get on with the
business of riding, but first it's into the classroom
to look at what CBT involves and have a chat
about clothing and riding equipment.

Then it's onto the training ground, where you'll
be talked through the basics of your machine's
controls. You'll also practice getting the bike off
and on its main stand.

MNow it's time to get down to the riding itself.
You'll master starting the bike, puling away,
controlled braking and emergency stops, tuming
and U-tums. All this takes place in the safe
confines of the training ground, usually a piece of
hard standing a bit like a car park, marked out
with cones and white lines. Your instructor will give
all the tuition you need tc grasp the various
manoeuvres,

Just when you're itching to get cut on the road
to practise your new skills, it's back to the
classroom for more instruction. This time you'll
learm about riding and the law, the Highway Code,
riding in traffic, anticipating other rcad users, and
why you need to take more account of weather
and road conditions on two wheels than you do in
a car, It's all relevant, even to learner riders who
have been driving cars for years.

Next you'll put all the theory racing round in your
head and practical work on the training ground into
practice on an accompanied road ride that lasts at
least two hours. You'll be eguipped with a radio
through which your instructor will tell you what to
do from his bike. You will work on road speed and
positioning as you negotiate junctions and
roundabouts, observations (in front and behind),
signalling, manceuvring and there'll be more
emergency stop practice too. The route you ride
will be designed to take in most everyday hazards
and situations you'll encounter out on the roaa,

Back at the training centre, if the instructor's
satisfied, you'll be issued with form DL19E, your
CBT pass. Now you're free to take to the road
unaccompanied on a machine of up to 125¢cc or
a 50cc moped with L-plates depending on which
licence you're aiming for.

The CBT takes most riders a day, but don't be
downhearted If it takes you longer. Everyone
learns at a different rate; remember, your instructor
wants to be sure that you're safe, A CBT
certificate lasts for two years. If you don't pass
your main fest during that time, you'll have to take
it again.
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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 test you'll need to answer 3
out of 35 questions correctly from a list of arounct
200, fhe questions encompass the meanings of
signs, techniques and the theory. of
v, Various books have been publisned
i questions. The Driving
Standards Authority (DSA) has published an
official volume called The Official Theory Test for
Motorcyalists. The whole process has beet
Brought into the computer age 10, witn a CD-
ROM available to help you lear your: siuff.

You need to pass your thecry lest 0856
proceeding to the main test, S0 go it a5 :
you can. Like the CBT, a theory fest pass expies
after two years if you havem't passeal your matn
tast and you'll have to resit it

In addition to the thaory test there i als
hazard perception test. This involves 14 ¢

Tinute video clips that candicial a5 nave
rrspmrj to with actions such as &
or direction. The earlier a h.:e,za%:i is 8p
higher the score.
The test containg 18 8Coi
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The main test

Now you're ready for the big one. Moped licence hopefuls will be on a 50cc
machine; A1 Licence students on a 75-125cc

Time to put everything you've machine; Restricted Licence candidates wil take
: foct their test on a 120-125cc machine; and if you're

learned in your training under the S o DL A sl ol

scrutiny of a DSA examiner in a Accelerated Licence w‘ul taJ riding a machine of

over 46,6bhp,

Your instructor will have to accompany vou to
the test centre if you're sitting the test on a large
bike. If everything goes to plan, he won't be legally
required 1o accompany you on the way back.

The examiner will want to check your licence
documents and your CBT and Theory Test passes
— and you'll need some signed photo ID with vou
This last item s required to discourage candidates
i se along to sit the test
sked to do the same eye test
the CBT ( i

test that lasts up to 40 minutes.

for them. You'll be
¥ you did when you ¢
ordinary car numbe

With the formalitie
take 1o the road. You
two-way radio like the one
school, 8o that the examiner ¢
instructions,

The examiner will be looking for vou o ride
safely, sensibly and confidently, and there are
certain things that the test must cover, regardless
of whether it lasts the entire 40 minutes, You wil
have practised all of these at training level. There'll
be a separate hill start if the route doesn't include
juretion or set of lights on a hill, In which case
U would have to perform a hill start in the
grdinary course of events. You'l also have to set
if safely at an angle from behind a parked
venicle. You will be expected to perform an
emergency stop, under control and withaut
~ lacking Up either or both wheels. You'll also have

- 18do a U-tum and a slow ride with the axaminer

will be kitted out with a
1es used by the training
can give you

ou have gcod slowy weed r*mt.
Provided you manage to do the set em“@r*ta of
: st competently, and don't make any

QErOUS of potentially dangerous mistakes on
1he rest of the ride, you'll pass. Ritually rip up
th se L-plates. Congratulations,

licence,
entiet your new two-wheel freedom go
heao H you rqc“k up SIX or more pmalli



http://www.pdfdesk.com

Imets

Top of the clothing shopping list
for any aspiring scooterist is a

k. decent and appropriate helmet.

| As well as being a legal

\ requirement in most countries,
hey make sound safety sense.

ven at the modest speeds

vable on a restricted 50cc, a

e damage
s much ;T1hn‘f nact
at fits property is a
1 save your life.

en-face designs,
1th‘ for the exc
F&r aver some full-fa
n in the bus
intered on daily
vork, Sﬂ me form of
ble, however
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L days —1.I hc‘l*\
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Vaws
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raparound :%[‘E-‘UT'“;(
(preferably not glass) on |
protect your
thrown up by vehicles in ronl DT Wou, .hm' 'J|’“f'J
help to prevent eyes streaming \ with tears from
windplast as you ndfa along. Fl 1k be
problem even
screens, [_,c\rl.ICL -c1r|\.* if Ih rider is tdl
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Some open-face helmets come with integral
visors that extend to the jaw line when the shield
s shut, Others have separate visors secured with
pop studs.

Some riders prefer the more enclosed and
secure feel of a full-face helmet. With their visors
and chin bars, full-face helmets offer good
protection to the face and jaw as well as the eyes.

A helmet is no use unless it's adequately
secured to your head. The chinstrap will be
secured either by a pair of D-rings through which
the strap passes, or a seatbelt style clasp. The
advantage of the former is that every time you put
your lid on, you can tighten the strap to a safe and
comfortable point, With the seatbelt type the strap
will have to be adjusted initially and then
periodically to obtain the right fit.

The shell and the inner liner are the key
protective 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 market are
usually injection-moulded polycarbonate, although
this is sometimes found in some higher-
specification helmets. More expensive helmets
tend to use laminates of materials such as
glassfibre, carbon fibre and Kevlar.

The inner is usually made from moulded
polystyrene, and is intended 1o absorb the force of
a blow. It does this by deforming on impact.
Because of this it is prudent to replace a helmet
that has been involved in an accident or dropped
heavily. At the very least have your dealer send it
to the manufacturer for inspection if either event
occurs. Inside the inner is a foam-backed cloth, or
sometimes leather, lining. This has no intrinsic
protective value and is simply there for comfort.

Good fit Is essential. Too small and a helmet
will become very uncomfortable, distracting your
aftention from the task in hand. Too big and it
won't give adeguate protection. The correct fit
should exert light pressure evenly over your head
with no excessive pressure at any peint. If there is

Scooter riders often
open face fi :
HJC gives the be:
although safety can
10rOMmis | ride

with the chinpiec

discomfort try ancther size or make of helmet, as
liner shapes differ from brand to brand.

Some helmets, particularly full-face ones, have
a number of vents to allow cool air in and warm air
out, or to help reduce visor misting — difficult to
avoid completely on full-face designs, particularly
when the weather is coocler, Anti-mist preparations
and laminate inner visars go some way to
addressing the problem.

Take care of your helmet because one day it
might have to take care of you. Never let it rol|
around the floor on its shell; always rest it on its
neck aperture, Don't be tempted to stuff gloves
and the like into it at the end of a ride. This can
damage and deform the inner, so lessening its
potential effectiveness, and Velcro tabs on gloves
can make short work of soft cloth liners,

Only use mild detergents and polishes for
cleaning as solvents can attack shells, inners and
visors. Never buy a second-hand helmet as you
have no way of knowing its history. And always
wear earplugs — even the snuggest fitting helmet
can't completely eliminate road and wind noise,
which could damage hearing.

Whatever style of helmet you opt for, and some
are aimed specifically at the scooter rider, a
decent helmet with a good standard of protection
and comfort needn’t break the bank.

In many countries, and certainly 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
should 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 materials it
is made from degrade over time. For this reason
it's a good idea to check the date of manufacture,
which you can usually find on a sticker attached to (

|
|

the inner under the lining. Scratched visors should
be replaced as soon as possible.
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but features like armour, and thermal and
waterproof linings made of space-age materials,
pockets and vents all tend to drive prices up,

Wost scoocter riders opt for a jacket in man-
made materials, or a mixture of synthetics 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 where the jacket and trousers zip
together at the waist — the further round your waist
that the zip extends, the better the suit will hold
together in the event of a tumble, and the more
wind and water it will keep out,

Fit is all-important. Jacket sleeves must be long
enough so they don't ride up when your arms are
outstretched; likewise the back when you reach
out to the handlebars. The same goes for trouser
legs. If you expect to wear your jacket over winter
layers it needs to be roomy, but not so baggy that
it flaps around when you remove the thermal liner
on warmer days. Adjustable straps at collar, waist,
wrists, elbows and ankles help ensure the best fit,
Flaps over zips help keep wind and water out.

Double stitching and extra layers are definite
bonuses on impact points like your elbows and
posterior, Fabrics lack the durability of leather, so
it's pretty much a foregone that they will hole even
n low-speed spills,

It pays 1o have decent armour at impact points
— shoulders, elbows, and the back on jackets;
hips and knees on trousers. Some cheap riding
gear (and even some more expensive stuff)

comes with foam padding in these areas. That's
not going to help much in a crash. Proper armour,
designed to absoro some of the energy of an

ct, will,

Armour is usually made of two or more
materials. A harder outer made of dense foam or
plastic, and a softer inner. The outer layer spreads
the load across the inner layer, which cushions the
impact. Decent armour treads the middle ground
between 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 armour, too.
Make sure when you try a jacket or trousers on
that the armour isn't free to move around and
stays close to the areas it's intended to protect. If
it doesn't, it won't be much use in a crash,

If your jacket and trousers get wet, let them dry
out naturally, otherwise the material and stitching
can weaken. Should they become dirty, clean them
with a mild detergent solution and allow them to dry
naturally. Some can be dry cleaned or the outers -
less armour and liner — machine washed. Check
the label. If your chosen suit or jacket is only
erproof, camy waterproofs with you to wear
over the top when the heavens open. Most
scooters afford reasonable weather protection to
the lower half of the body, but not that much.

While decent fabric clothing should keep you
warm and dry, it won't provide the ultimate in
crash protection. But it's certainly better than
simple nylon waterproofs.
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Glove

>,
There appear to be plenty of \

scooterists, especially in summer,

who don't think gloves are a good
idea at all - bad idea.
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When you fall, consider which part of your
anatomy hits the ground first (if you have time to
react). That's right, your hands. The reaction is
instinctive.

Gloves don't fall under the banner of protective
clothing for nathing. Once you've equipped
yourself with a decent helmet, proper gloves are
your next most essential line of defence.

So while conceding that you might not want
the full-on functionality of a carbon-fibre, Kevlar
and kangaroo skin matorcycle race glove, you
want to consider something more than the fleece-
lined soft leather numbers your great aunt bought
you for Christmas last year,

At the most basic level, you must still be able
to feel the controls through the protective layers of
your gloves. Leather is great for this. It breaks-in
nicely and moulds to the shape of your hands and
their movement, Double layer leather and stitched-
in protection should be included at impact points

your palms and knuckles. As with moest clothing
for two-wheeler riders, high-tech materials, such
as Kevlar, Cordura and Thinsulate, variously for
protection, weatherproofing and insulation, are
increasingly common. The latter two are important
because cold hands can't work controls properly.
It's all too easy to end up grabbing too much — or
too little — brakes and throttle, Many madern
gloves combine leather with high-tech fabrics
while some are made entirely from non-leather
materials.

Look for Velcro wriststraps around and above
the wrist. You should do these up tight enough so
that the gloves will stay on your hands in the event
of a tumble,

As the seasons change, so will your glove
reguirements. Surmmer gloves offer optimal feel, in
their better made (and usually more expensive
forms), great crash protection but poor rain and
colo weather protection.

Water and windproof but breathable gloves are
now available for all-weather riding, and insulated
gloves keep out the chill on the coldest days,

If your leather gloves do get wet, let them
dry naturally, not on top of a radiator or in the
airing cupboard,

When buying gloves it's a good idea to take
along your jacket to check for fit over or under
the cuffs.

Remember, never ride without gloves, even on
the hottest summer’s day. The gravel rash that can
be inflicted by an otherwise innocuous fall, even
from a 30mph {48kph) restricted moped, will take
an age to heal. Smarts a bit, too
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Given that most scooters offer plenty of storage
and luggage space, there's no reascn for not
investing in more substantial footwear for riding
and stashing your work shoes beneath the seat.
You can then leave your riding boots in the space
vacated by your working footwear (and the lock
and chain you've just used to secure your
scooter).

Boots are an important part of your protective

clothing. They should protect your foot, ankle and.

if possible, lower leg, which are particularly
vulnerable in the event of an accident.

Leather is still the most common material used
in boots suitable for scocter riding, but as with
jackets, trousers and gloves, many modem high-
tech fabrics are being used.

Motorcycle-style boots usually have impact
protection in the shin, ankle, calf and heel areas.
Foam provides the bare minimum of protection;
lock for boots with additional armour, such as that
made from high-impact plastic. To prevent flexing
in the event of a tumble, soles should be
reinforced with metal or plastic inserts that still
allow the sole to give when the wearer is walking.
Zip closures are normally enclosed by a Velcro
flap to reduce the chance of the zip opening in an
impact and the boot flying off.

As a general rule, the more protective a baot is,

the less comfortable it is to walk around in. That's

not always the case, but you certainly wouldn't
want to go ramoling in a pair of motocross boots,
Besides, these may look a little out of place on
your typical scooter.

Motoreycle touring-style boots offer more of a
compromise. They're usually a little more
understated than garish motorcycle race boots
and will tend to appeal more to the average
scooter rider. Many offer good levels of prot
with the bonus of some degree of waterproofing,
Touring boots are usually pretty comfortable off the
scaooter, too.

Winter boots go even further by offering
insulation. As with gloves, this is important for
winter riding. Most of your body's heat is lost
through the extremities, Apart from being
uncomfortable it can result in reduced
concentration or worse.

Most riders buy a couple of pairs of boots to
suit the seasons

When choosing boots take along the trousers
you usually wear for riding to ensure they fit over
or under the ankles according to your preference,
It's also worth checking that your waterproofs slip
over the boots reasonably easlly, and that your
oversuit's cuffs won't ride up as you're going
along.

As with gloves, leather boots should always be
allowed to dry naturally,

-1



http://www.pdfdesk.com

Warproofs

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 Benelli
Adiva an up-and-over roof),
there’s no getting away from the
sideways or above-the-screen

inclement weather.

e —————————— i ———
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Back in the bad old days, the dryness or not of
scooterists depended on American army parkas
(the iconic style of the ‘Mod' 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
continual reproofing with waterproof potions or
sprays, which made the garments perrmanently
sticky and, as such, dirt magnets, Both are stil
available, but unless you're on some kind of retro
trip, you may wish to consider something a bit
mare up-to-date.

PVC oversuits were the weather-beating
revolution that followed waxed cotton and proofed
nylon. They were certainly waterproof — until they
ripped along their welded seams — but the build
up of sweat on the inside, even on mild days,
could make you as sodden as the rain you were
tirying to keep out.

Nylon is a popular material for waterproofs, and
has the advantage of folding down small so that
your aver-garment can be carried easily, often in
an integral bum bag.

Nowadays modem synthetics mean

manufacturers can make oversuits that are both
waterproof and breathable — a real bonus on
warm days or when riding for any distance. Many
suits are lined for additional protection from the
cold. Some feature reflective material to boost
your visibility at night.

Check that seams are taped on the inside to
stop water seeping through, Zips should have
Velora flaps to prevent water getting in through
the closures. These closures should also open
wide enough for you to get into the suit quickly at
the side of the road. Choose a suit large enough
to go over your usual riding gear; make sure it
doesn't restrict your movement once on, but that
it's not so big that it flaps around on the move like
a gigantic sail. Velcro ankle, wrist and neck
closures help to fit the suit to your body and
prevent water entering in these key areas,

Waterproof overboots and gloves are also
available and are worth carrying if you're likely to
get caught out by the weather while wearing vour
summer gear. They fold down small enough to
take up next to no room in your scooter's
generous storage space.

ad 51
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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.

hermals

Cold weather is ane of the scooter rider’'s biggest
enemies. Your concentration cari wander; your
command over your brake and throttle controls is
less accurate, which means accidents can
happen easier than they might otherwise, Even
when the weather's a few degrees above zero, the
wind chill factor can take the temperature well

Thermal one-piece k down below zero once on the move.,

warti but can do | Riding in the cold can be downright miserable,

contain the author's pot belly and riding a scooter is meant 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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Good quality thermal underwear is available in
most clothing chain stores at reasonable prices.
More specialised thermals can be had from bike
skiing and outdoor shops.

Natural materials work well until they get wet,
sither from sweat or rain, when they tend to hold
on to the moisture. That's when the cold can set
in again. Silk is light and thin, and tends to work
better than wool or cotton. Synthetic clothing, on
the ather hand, tends to let body heat build up
and up, which 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 specialist clothing know the
problems faced by two-wheel riders and offer a
variety of products to solve the perennial prablem
of maintaining the right body temperature. Some
garments combine natural and synthetic materials,
These allow you to keep warm or cool as
required, wicking sweat away from the body in the
process.

A thermal neck warmer s also useful on colder
days, filing the gap between jacket collar and
helmet. A thin thermal balaclava wom 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
labarious layer of protection to struggle in and out
of, but on cold rides, which always seem to take
longer, you'll be glad you made the effort,

'
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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 disc. Even if you keep
your scooter off the road, perhaps
in winter, it makes good sense to
cover your machine for theft —
unless it's worth less than the cost

of insuring it.

There are three main types of insurance cover:
third party only; third party, fire and theft: and
comprehensive. Premium costs rise in line with
the level of cover you choose.

Third-party only is the basic legal minimum
reguired to get you on the road, In the svent af an
accident that's your fault it covers injury to the
other party/ies and damage to their vehicles or
property. It doss not cover injury or damage to
your own person or your scooter. Fire and theft
are not covered under a third-party only pelicy.

Third party, fire and theft offers broader cover.
As well as covering third-party liabilities, if your
scooter is destroyed by fire (not that they often
combust, spontaneously or otherwise) then yaur
insurers will pay out. More importantly you're
covered against the theft of your scooter provided
you meet the security conditions set out in your
policy. These cover where the bike is kept, and
what level of security must be used, for example,
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alarms, locks and immoehbilisers, You are not
covered for any damage to your scooter, helmet
or other riding equipment if you are deemed tc be
at fault in an accident. To cover those
contingencies you'll need comprehensive
insurance, but even this level of cover doesn't go
50 far as to cover personal injury claims aor loss of
earnings where the accident is down to you,

Insurance companies consider a variety of
factors in calculating your premium, or even to
decide if they want to cover you at all. Your age,
riding experience (how long you've held a licence
of whatever type), cccupation, address, some
motoring convictions, previous claims, where the
scooter will be kept, and of course the type of
scooter, all have a bearing on how much yvou will
be charged for cover.

The cost of insurance premiums tends to fall at
the ages of 21, 25 and 35. A 16-year-old stunt
double who has the latest sports scooter, no
garage, a dangerous driving conviction, a
provisional licence and who lives in an inner city is
the least appealing to insurers, You'd find a 55-
year-old parish priest, on the other hand, who lives
out in the sticks, rides a 50cc bottom-of-the-range
scooter, has a garage, and has held a clean
licence for 35 years at the other end of the scale.

Of course most riders fall somewhere between
these two extremes and there is plenty you can
do 1o keep your premium to a minimum. It also
pays to shop around. Insurance policies, apart
from third-party only, have an 'excess’, an initial
amount of any claim that you agree to pay
yourself. If you agree to pay a higher excess, your
insurer will reduce the premium. Similarly you can
reduce your premium by garaging your scooter,

Bad:

sive to insure

fitting an approved alarm or immobiliser, and using
additional locks and security marking, such as
Datatag or Alphadot. It's worth taking all the anti-
theft precautions you can. Insurers often refuse
theft caver to people who have had machines
stolen.

No claims discount can make a huge
difference to your premium — up to 50 per cent
if you maintain a clean insurance record for
five years

Above all remember to play it straight with your
insurer. If you make any major modifications to
your scooter, such as derestricting it or fitting
performance parts like big-bore kits, you must tell
them. If you don't they could refuse to pay out on
a claim — they keep a register of claims and
investigate dubious claims.

Most important, make sure you can get
insurance cover for the scooter you want before
committing to buying it, If you can't, all is not lost.
Go for a scooter in a lower insurance group that
you can get cover for. Scooters are graded
according to type, performance, and how
attractive to thieves they are. One insurance
company may list a scooter in a different group
from another if it has had a particularly high or low
number of claims on that particular model,

Some manufacturers offer discounted or even
free insurance for a period as an incentive to buy
their scooters. This can offer substantial savings.
But be aware that your insurance costs might rise
sharply when cover under a deal expires. In some
cases, depending on your risk factors and where
you live, it can be cheaper to make your own
arrangements.

Good: old, rural, experienced, more no-claims than nostrif hair

Getting on the rcad 55
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Security

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.



http://www.pdfdesk.com

{-10CK

The physical security of machines is not a high
pricrity for most scooter manufacturers. Most
scooters have a steering lock on the ignition
barrel, but that's pretty much it. Steering locks will
only deter the most casual of thieves,

Some manufacturers are waking up to the
prablem of theft, though. Peugeot offers a flexible
lock and an engine immobiliser as standard
equipment on many of iis scooters, and at extra
cest on others, Piaggio's four-stroke range
features engine immobilisers while Honda and
Suzuki both provide ignition key security systems.

For the maost part, though, it's down to the rider
to avaid becoming a statistic. If you're able to park
your scooter where you can see it while you go
about your business, all well and good, but this is
rarely practical, so you'll need additional
protection,

Always use a lock, no matier how short a time
you're leaving your scooter for. If your scooter has
a front disc brake, a disc lock is easy to carry and
acts as a visible deterrent,

A U-lock is bulkier but will usually fit in a
scooter's storage space. It provides a similar level
of security, and passes around the scoocter’s fork
leg and spokes to prevent it being whesled away.
Some are large enough, or come with a cable, to
secure the scooter to another machine or an
immovable object such as a lamppost.

The next step up the security ladder is a high-
guality lock and chain that allows you to secure

Getting heavy hig gauge chain an

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

When locking up, take care not to thread the
chain through a part of the scooter that can be
easily removed allowing the rest of it to be stolen.
Don't leave so much slack in the chain that its
links or the lock itself can reach the ground, where
a thief could attack them with a hammer.

While an alarm should be enough to put off a
casual thief, again it can't stop your scooter being
lifted into a van. Neither can an immobiliser, but at
least it stops it being ridden away. Many insurance
companies insist you fit cne of these electronic
security devices as a condition of your cover.
Even where their fitment is not a pre-condition,
insurers usually offer a discount if you fit one that's
on their approved list of alarms and immobilisers.
And as they usually self-arm when you park your
scooter up, you won't forget to do it, Sadly,
though, most people ignore the screeches and
bleeps of vehicle alarms these days unless they
happen to be their own, so you should use some
form of physical security too.

Where you park is as important as what you do
once you've parked. Busy, well-lit areas are best —
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aven the most brazen thieves prefer a little privacy.

Be aware that thieves often foliow their targets
to see where they're going to park or where they
live. Don't get paranoid, out if you suspect you're
being tailed, there's no harm in going round the
block on2 maore time just to De sure.

If you're parking at work, arrange for you and a
colleague to lock your machines together if
possible. If enough of you ride to work yaur
employers might agree to let you use parl of a
warghouse to park in, or fit ground anchors in the
car park. Make the security guys aware of your
scooter then at least they'll know if the person
taking an interest in the machine isn't you,

Some local authorities have fitted anchors in
bike bays. Use them whenever possible.

If your only option is to park outside, you might
want to consider using a cover so your machine
isn't on permanent display. The more weathered
and worn-looking the cover is, the better, There
could be any old junk under there.

Al the advice on parking when you're out and
about also applies at home if you don't have the
luxury of a shed or garage. If you have a back
garden, park your scocter there in preference to
out front.
vell Obvicusly the safest place to keep your

1t brake ¢

o DE
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scooter 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 your scooter away as
soon as you get home, and don't spend ages
warming it up outsidle your house before you go
out. Maintenance and cleaning are best done out
of view too,

Fit a ground anchor in your shed or garage.

asition it so it's difficult for a thief to access when
the scooter's parked up and thread the chain
through the swingarm and back wheel rather than
through the front. Again, ensure the chain is taut
enough to be clear of the floor and the lock is
positioned so that it can't be pulled to the ground
and smacked with a hammer,

Make your garage or shed doors secure, The
popular up-and-over metal garage doors are easy
to pop open. Fit extra deadlocks, but not to the
extent of advertising the fact that there's
something worth stealing in there, Additional locks
are best fitted on the inside of the door where
possibie.

If your garage Is adjacent to the house, and
you have a domestic alarm system, consider
extending it to the garage f it isn't covered
already. If your garage or shed has electricity on
the same ring as the house, you could use a
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cheap baby monitor for extra peace of mind.

No cne likes talking about scooter theft, but
money spent on security is every bit as important
as that spent on decent riding kit. Just ask
anycne who's been unfortunate enough to lose a
scooter to theft,

Remember the biggest threat of theft comes
not from the casual thief or joyrider, but the
professional thief, many of whom steal to order,
Do what you can to put both out of business.

As many stolen scooters are broken up to be
sold on as spares, there's one more security
precaution that might put pctential thieves off —
marking systems such as Datatag and Alphadot.
Tagging makes the rightful owner of stolen parts
easier to trace. Unigue marking numbers,
microdots or microchip tags stamped on or fitted
to various scooter components are recorded in a
database that shows the name and address of
the rightful owner. Pelice forces are equipped with
scanners to read microchip tags, and tagging can
provide the law with the evidence to convict
thieves when stolen machines or parts are
discovered,

If your scooter isn't tagged, you can buy a kit
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 marked
scooter, the previous owner should be able to
provide you with the documentation to register
yourself with the company as the new owner,

Don't become a parancid obsessive about
security, but be aware, Do as much as you
reasonably can to protect your machine. Above
all use the best guality gear or ask the advice of
your local police vehicle security unit and/or
insurance company. With a little care and
common sense, you can put scooter theft lower
on your list of concems.
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Fit an alarm/fimaobiliser as a first-line deterrent

Keep your garage secure,
but do it with discreet,
internal focks fike these
{above) so as not o
adverlise what you've got
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Most scooters have pretty generous
luggage space. Underseat storage
space and leg-shield lockers give
you a place to store your helmet
and gloves rather than carry them
around with you.

Luggage

aln

d storage

But there will always be those who need to carry
more thar the standard luggage space allows for,
One option is to carry a large rucksack on your
back. But in the event of a tumble these can
cause Injury or make injuries worse,

Where available, optional factory hard luggage
is often the best choice. You can be confident
that the racks that it mounts to will fit your
machine easily and safely, and that the panniers
and boxes can be supplied colour-matched to go
with the rest of your scooter's finish. On the
downside these can be expensive. Unless you
can cut factory luggage in as part of the deal
when you buy your scoater new, aftermarket kit is
often cheaper and just as good.

Soft luggage is ancther option. Panniers are
ideal for mounting over the rear of the seat. Many
are expandable, waterproof to some extent, and
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they may even come with additional covers to
keep even the severest downpour out. As far as fit
goes, try before you buy to ensure that the
luggage doesn't foul any moving parts or come
into contact with hot exhaust pipes. Also make
sure that they aren't going to compromise the
comfort of you or your passenger.

There are also tailpacks available that mount
conveniently to the rear part of the seat or on to
the luggage racks fitted as standard on many
scocters. These packs are again often
expandable, waterproof, and marny 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 there are some available that mount to
the front of the scooter,

There are two golden rules regarding luggage,
both equally important. First, never overload
luggage. Too much weight and weight poorly
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 the additional precaution of lashing things on
few extra quality bungee cords or straps,

¢ only take a few seconds to take off and on.
Talking of bungee cords, make sure that the
hooks fitted to the luggage's own straps are
sufficiently strong that they won't bend straight
under pressure, and that the )
additional bungees you use are

modest, a good quality cargo net or bungee
straps is sufficient to hold small packages and
objects on luggage racks.

A final thing to remember when it comes to
luggage is 1o take care not to obscure lights or
indicators.

One luggage manufacturer that has recognised
the unique needs of the scooter rider is UK
company Oxford Products. It produces a scooter
bag that fits in the footwell. Apart from providing a
useful 15 litres of luggage space over and above
what your scooter has as standard, it features
some handy external pockets and a transparent
map pouch on top of the pack. Get it right and
neither you nor your luggage need get lost again.
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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
unreliable.

Accessories

You may occasionally wish ta converse with a
pilion passenger. Bellowing at each other above
the wind noise is the time-honoured method, bul
this can distract a rider's attention from the road.
The solution is an intercom, available as an oplion
or as standard on some of the super/maxi scoots
described earier. There is also a variety of
standalone systemns on the market,

There are even some that will allow you to
communicate with your riding friends on other
scooters, allowing the trading of insults and light-
hearted banter to continue long beyond fuel and
food stops.

A highly practical addition to whatever else you
keep stashed in your scocter's storage
compartments is a torch, Some scooters come
with integral inspection lamps, but these will be of
little assistance if the cause of any night time
mechanical woes is a flat battery.

Hardier types who lke to extend their
scootering into the colder winter months might like
to consider heated grips. Once again some
scooter manufacturers offer these as standard
equipment or as an option. Otherwise there are
aftermarket systems that either replace your
nidl scooter's grips or fit over the existing ones. The
better ones are designed to draw very small
amounts of current, but check with your dealer or
a competent mechanic that your scooter's
charging system can cope with them, particularly if
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your maching is older or more basic. If there's any
douot as to whether heated grips will work on your
scooter without overloading the electrical system,
invest in a set of handiebar muffs of the type
beloved of despatch riders. They know what
works and what doesn'

If your scooter is likely to spend long periods
unused, invest in a trickle charger for the battery
to keep it in tip-top condition during extended lay
ups. For the price of a couple of batteries you can
buy a device that will ensure you get mere than
one season out of a battery. You don't even have
to remove the battery from the scooter provided
the trickle charger's crocodile clips can get to its
terminals. There are various makes of trickle
charger on the market, but OptiMate was one of
the first and has become something of an industry
standard. Be aware that many trickle argers are
designed for 12 volt batteries, so if YOur scooter
has a six volt system, ensure you buy either a dual
voltage or six volt specific one.

Invest in a cover if your scooter has to be <epl
cutdoors in all weathers. Not only will it protect
your machine from the elements, it will also hide it
from prying eyes

Smaller scooters are often slower than other
traffic on fast, busy roads, so it makes sense to
be seen. Dayglo vests, jacksts and belts all help
to raise visibility, as do reflective stickers and strips
attached to your scooter or sewn ont
clothing.

—

your
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natomy
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ngine types

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 engine is comparatively cheap to produce,
has fewer moving parts, and gives good power for
its weight. Apart from the obvious benefits to
scooter buyers of reasonable performance in an
affordable package, manufacturers are keen on
the two-stroke as well, because they are easier
and cheaper to produce,

The two-stroke's problem is that it produces
rather anti-sccial levels of emissions and is thirsty
for fuel, especially in larger incarnations. In the
section on fuel systems overleaf, you'll see an
example of how one manufacturer is attempting to
clean up the two-stroke's act for uss in larger
capacity scooters,

But for now it's easier to make four-stroke
engines run cleaner for larger capacity
applications, which is why they're found in virtually
all new scooters of over 125cc.

S0 how do the two engine types work?

The strokes refer to the number of times the
piston moves up and down the barrel for each
combustion cycle.

For bath two-stroke and four-siroke engines the
basic combustion cycle is essentially the same,
First comes induction (air/fusl in), followed by
compression (air/fuel mixture squeezed), ignition
{setting the mixture alight) and exhaust (getting the
spent mixture out). Suck, squeeze, bang, blow is
the easy, If slightly unscientific way of
remembering it. There is a little more to it than that
as we'll see in this, the ignition and the exhaust
sections of this book,

But that, in a nutshell, is the process an angine
has to go through in order to convert petrol's
chemical energy into forward motion for our
SCooters.

There are a number of key differences between
two- and four-stroke engines, but the most
obvious is how they get the gases in and out of
the combustion chamber,

Four-strokes

The four-stroke gets its name from the fact that it
must complete one combustion cycle. At the start
of the cycle the piston is at TDC (top dead centre
— as far up the bore as it can go), and the inlet
and exhaust valves are shut. As the crankshaft
tums, the piston drops down the bore and the
inlet valve opens allowing the fuel and air mixture
into the cylinder.

When the piston reaches BDC (bottom dead
centre — as far down the bore as possible), the
inlet valve closes to prevent any more mixture
entering the cylinder. That is the end of the
induction stroke,

As the crankshaft continues to rotate it pushes
the piston back up the bore towards TDC. Inlet
and exhaust valves are shut to seal the cylinder;
the air/fuel mixture has nowhere to go and
becomes increasingly compressed as the piston
heads towards TDC again. This is the end of the
piston's second stroke — one down the bore and
one back up — and the crankshaft has completed
one revolution,

With the mixture squashed into the small space
above the piston (the combustion chamber), it's
ready to ignite. The spark plug is timed to spark at
that point, firing the mixture, which causes it to
expand rapidly and push forcibly on all surfaces.
As the piston is the only thing that can move, the
high pressure in the cylinder pushes the piston
back down the bore until it reaches BDC and
can't be pushed any further, This is the end of the
ignition/power stroke.

Now the bumt gas from the cylinder has to be
expelled. The exhaust valve opens and the high-
pressure gas siarts to make its way out of the
exhaust valve and into the exhaust pipe. This is
helped by the piston, which is again rising up the
bore towards TDG, and driving the gas out of the
cylinder,

Once it reaches TDC the exhaust valve closes

g, blow. Also

known as the Ofto cycle

as the piston rises

Ko
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NG

compression of ex

Weilrel

lgnition and exhaust o

and the iniet valve opens ready to start the nexi
combustion cycle. In all, the piston has moved in
the gore four times {twice down and twice up} and
the crankshafi has completed two rotati
That's the basic operation of the four-stroke
engine, but In practice the valves are timed so that
the exhaust remains momentarily open while the
inlet allows the fresh air/fuel charge in. This is
because the escaping exhaust gas helps pull the

fresh mixture into the cylinder.

Two-strokes
It takes a two-stroke hall the time of a four-stroke
to complete the combustion cycle. Unlike a four
stroke, a two-stroke doesn't have valves in the top
of the combustion chamber. Instead, it usas holes
known as ports in the cylinder wall, which are
coverad and uncovered by the piston as it rises
and falls. By setting the ports at different levels,
they are covered and uncovered at the
appropriate ti i
Another xay ditfe

~armes its lubrcation in the air/fugl mixture,

NS,

e engine
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rather than the re-circulated engine oil used in a
four-stroke, A two-stroke's oil is either pumped into
the crankcases from a separate tank to mix with
the fuel and air in the correct proportion, or is
premixed with the petrol in the fuel tank.

This mixture passes from the carburettor and is
held in the crankcase, underneath the piston
before it enters the cylinder. The oil content in the
mixture lubricates the crankshaft and con-rod
bearings, and the rise and fall of the piston is
used to pump the air/fuel mixture into the cylinder.

With the piston at BDC both the inlet and
exhaust ports are uncovered, and fresh mixture is
displaced into the cylinder thraugh the inlet port,
As the pistan rises it first covers the inlet port,
stopping any more mixture from entering the
cylinder and completing induction. As the piston
riges further it also covers the exhaust port to seal

the cylinder, and compression starts o take placs.

The mixture is fully compressed when the
piston reaches TDC, and in ocne mavement the
two-stroke has completed bath induction and
compression, A four-stroke’s piston has to move

twice to do this. The spark plug now ignites the
mixiure and provides the power stroke. The piston
is forced back down the bore by the expanding
gas and the exhaust port is uncovered. The
pressure of the bumt gas forces it into the exhaust
pipe, completing both ignition/power 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 cnly rotated once too. As the
piston travels a little further down the bore it
uncovers the inlet port again, allowing fresh
mixture to enter the cylinder.

At this point exhaust gas will still be flowing out
through the exnaust port while fresh mixture enters
the cylinder via a process known as scavenging.
The main advantage of a two-stroke is that you
get a power stroke for every crank revolution and
there are fewer moving parts, which makes the
engine cheaper and easier to build. The draw
back is that they aren’t as efficient or economical
as four-strokes,
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Slide carbs

Carburettors deliver the correct amounts of fuel
and air to an engine for different loads and
conditions. They do this using a principie called
the venturi effect.

A ventur is a tube of varying diameter. It is a
soaoter's inlet tract between a carb mouth and
the point the fuel/air enters the engine. In a
paraliel tube air can be pulled aiong at a constant
pressure and velocity. Introduce a restriction by
narrowing the tube at some point down its length

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

and the air speeds up while its pressure drops,
Where the restriction is at its tightest a slight
vacuum is generated. Stick a jet linked to a fuel
reservoir here, and the difference between the
low pressure of the vacuum and the atmosphernc
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 down its barrel. To optimise
flow the venturi opens up again after the
narrowest point,

Fuel and air have to be delivered in the correct
ratio, known as the Stoichiometric ratio, which is
typically 14.7 parts of air to one of fuel depending
on engine type. This figure mignt need 10 be as
fch as 12:1 for maximum power, yet can be as
lean as 18:1 for cruising.

So with the right size jets and carb diameter or '
'choke' size to do this, there's just the small matier
of getting the right amount of mixture in 1o vary the
engine speed. Witn the slide closed in a standard
slide carb a piot jet provides enough fuel from the
float bowl while a separate driling in the mouth of
the carb provides enough air for low speed
running and idiing. The throttle slide cutaway is
there to smooth the transition between pilot and
main fuel circuits between one-eighth and one-
quarter throttle, It does this Dy emphasising the
ventun effect, As the slide lifts more air can flow,
the tapered needle opens up more of its jet and
mare fuel enters the air stream. The needle jet
dictates running from one-guarter to three-quarters
tnrottle opening. The main jet controls running
from three-guarters to full throttle, the area of the
needie jet now uncovered being greater than the
size of the main jet, letting the main jet take over.
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CV carbs

A refinement of the slide carb described above is
the CV (constant velocity) carb that can be found
on many scooters. When the throtile is opened
quickly from tickover on a slide carb, the engine
can hesitate and even stall. This is because the
volume of air in the carb is suddenly increased but
it doesn't always have the velocity to draw
sufficient fuel with it through the ventur,

A CV carb containg a pistan similar to the slide
in a slide carb. It carries the needle just like a slide
but isn't connected directly to the twistgrip.
Instead there is a butterfly valve after the piston
that links to the twistgrip. The piston is mounted in
a diaphragm; a closed chamber above it is linked
to the ventur via an air passage or a hole in the
bottom of the piston. The area below the
diaphragm fills with air at atmospheric pressure.
When the pressure drops in the venturi as the
engine speed rises, as it does in the slide carb,
the pressure also drops above the diaphragm,
which starts to lift because there is air at higher
{than atmospheric) pressure below it

With a CV carb it doesn't matter how ham-
fisted the rider is with the throttle. The piston fills
the venturi until such time as the engine speed is
fast enough to generate sufficient ‘venturi effect’
(i.e. low pressure from guick moving air) to lift the
piston, This means that the venturi cannot
suddenly fill with a large volume of near static air.
The result is that the fuel/air mix can be much
closer to the ideal at all times, which results in
greater efficiency.

Constant velocity
(GV) carburettor
Air is routed up into ihe

vacuum chamber via a hole
in the base of the piston

Air at aimospheric
pressure fills the area
below the diaphragm

Return spring lielps o

stabilise the piston

Throttle as the throttle is

opened, low pressure is
created in the vacuum
chamber and the pistan
begins to rise

Needle the pision has a

lapered needle aftached
which blocks the fuel flow
As it is lifted, petrol is drawn
up by the Jow pressure

Krow your scooter T8
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Fuel injection

Fuel injection s not yet found on very many
scooters. But it s catching on with most notably
many large capacity four-siroxe scooters adopting
the technology. Two-stroke exceptions include the
Acriiia DiTech system described below and the
Piaggio Runner Purejet.

A fuel injection system comprises one or more
injectors, a numboer of sensors and a control unit.
Unlike carburettors, which are govemed by the
laws of physics, a fuel injection system has to be
told what to do. For this reason, fuel injection
systems need a number of sensors.

A cylinder with a displacement of 250cc might
be expectad to suck in guarter of a litre of air with
each induction stroke, but this is not quite the
case, Even with the throttle wide open most
engines only fill their cylinders between 80-95 per
cent full.

Because the engine doesn' always draw in the
same amount of air, the sensors tell an ECU
{electronic control unit) how fast the engine is
rewing and how far open the throttie is. Using this
infarmation, and being programmed 1o know
roughly how well the engine will fill its eylinder
under these conditions, it knows now much fuel
to inject.

The amount of fugl flowing depends on three
things: the flow rate of the injector, the length of
time it's open and the flow rate from the pump
The injector's rating remains the same bt the
open time and pressure both vary, and these

Fuel Injector

Oil tank
&

Fuel filter

0il pump

need to be taken into account too.

If the engine is being started from cold, it
needs 4 rich mixture, so the ECU needs to check
the angine termperature. The system also needs 1o
know the air pressure — higher pressure means
denser air. which requires more fuel 1o achieve the
correct ratio, The ECU determines how long it
reeds to open an injector 1o deliver the required
fuel. It then sends a timed signal to the injector,
which opens and closes a small nozzie in its end,
The opening time is miliseconds,

As well as working out the correct amount of
fual. the ECU must also deliver that amount.

The ECU takes huge amounts of informaticn on
board: the more it gels, the better the end
decision will be.

This is where injecicrs are petter than carbs, By

forcing fuel through a nozzie under pressure, it is

equally atomised in all conditions. And the smaller
the fuel droplets are, the better they can mix with

the air. Tne end result is greater efficiency

and power,

Electronics also deliver a greater degree of
control to fuelling. Injection allows manutacturers
to dictate all aspects of fueling, which means
seooters will become ever mare efficient and
economical transport as systems evolve,

Aprilia DiTech

We know that two-stroke engines are incredibly
officient for thelr weight, which is why they have
found favour in scooters. But they are difficult to

Fuel tank

—_

Fuel pump Fuel rail with fuel injector and

pressure regulator

Direct injector
(infects fuellair mixture)

Ignition

Throttle valve

Needle valve
Pintle:

Air compressor

coil

ECU
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design to bum cleanly, and modem emissions
regulations are ruling them out of contention.
However, Aprilia's Direct Injection Tech nology
(DiTech) could be the future,

Fuel Is injected directly into the combustion
chamber, unmixed with two-stroke oil, In a
traditional two-cycle engine, the combustion
chamber Is scavenged with a fuel/air mixture. A
considerable fJL,c:]f"ltF\,a of unburnt fuel and oil ‘shaort

cirouits' the combustion chamber to the exhaust
and is discharged. In the Aprilia DiTech system, the
chamber is scavenged with air only. The fuel is
separately mixed with compressed air and injected
directly into the chamber only when the exhaust
ports are closed. The oll is delivered by a separate
pump, the amounts dictated by the ECU. These
elements combine to guarantee the fuel/air mix
can't escape.

With the DiTech system, ignition of the mixture is

N streke, thus eli

guarantesc

misfire effect of unbumt petral and ol introduced
directly into the exhaust, Perfect combustion is
guaranteed because of a stratified charge, where
the mixture is rich close to the plug and leaner
away from it [down to 30:1 under light loads and
20:1 at idle compared with the 14.7:1 described in
the section on carbs).

The highly sophisticated ECU has mary
sensars. The compressed air is delivered by a cam
driven pump at the crank. The fusl pump is small
and highly efficient to f'-m')i:] overloading the

scooter's modest electrical generating systems.

Aprilia claims a 40 per cent improvement in fuel
consumption, a B0 per cent reduction in two-stroke
il consumption and 80 per cent less exhaust
emissicns than a conventional two-stroke engine of
the same size.

e DiTech engine was fitted ta the Aprila SRS0 in
2000, the scocter that established the sports scooter
class when it was first launched back in 1992,
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In many cases the air/fuel mixture is actually it
before the piston reaches the top of its stroke,
The mixture bums, expands and pushes down on
the piston — it doesn't explode.

For this reason, the inertia of the crank is
enough for it to keep turning despite the bum
starting while the piston is coming up the bore.
The idea behind starting the burn sarly is simple —
it takes time for the mixture to bum and increase
the cylinder pressure.

But time Is something an engine is short on (at
high revs there are only a few hundredths of a
second for the mixture to burmn), so by starting the
burn early it is more developed as the piston starts
on its down-stroke, where maximum pressure s
needed,

Also, as the piston travels down the bore, it
increases the velume of the cylinder and reduces
the pressure, which reduces the effect of
combustion. In fact most of the useful work done
by the bumt gas takes place in the early stages of
the stroke. Ignition is timed to give maximum
efficiency on the power stroke.

Ihe bum is started by the spark plug, By
jumping a high voltage across a gap a spark is
produced. This excites the molecules adjacent o
the spark enough for combustion to start. From
there, the flame spreads out through the mixture
until all the mixture is bumnt, or something causes
it to stop,

There are several things that can stop the bum,
For example, if the mixture is uneven and there
are excessively lean areas in the mixture, There
will also be small areas around the cylinder wall
that don't burn properly because the heat energy
that would excite the molecules is absorbed by
the metal.

Compression ratios also play a role and are
often increased when an engine is tuned, By
compressing the mixture more, air and fuel
molecules are crammed closer together, which
makes it easier for each melecule to ignite the next,

Sc the conditions have to be right for the
mixture to burm. But, if the ignition systemn dossn't
deliver enough voltage, or there's a bad
connection, the spark may not be strong enough
to ignite the mixture propsrty or even jump the gap
at all. If that happens there will be only a partial or
zero burn — a misfire. For this reason it's important
to keep the ignition system in good order,

It's also more difficult for the ignition 1o ignite a
lean mixture or one under high compression. In

both cases a strong spark is required.

Early and basic conventional scooter ignition
systems have flywheel generators to provide the
electrical needs, including ignition. The beauty of
these was that they don't require a battery to start
the engine or power the lights or ignition system.
When a wire coll passes through a magnetic field,
or indeed a magnetic field passes around wire
coils, an alternating current is induced. The
flywneel generator feeds power to an ignition
source coll via closed mechanical contact
breakers to another ignition coil that has a primary
winding {with a few tums of wire) and a secondary
coil (with many turns). This is called the high
tension or HT coll. A cam in the flywheel opens
the contact breaker at the aptimum time for best
combustion, interrupting the flow through the
primary winding, which induces a very high
voltage in the secondary coil thus causing a spark
to jump the plug's electrodes. We have ignition.
The best thing about these systems is that they
are cheap to manufacture and repair. But they are
not maintenance free in that the points gap,
condition, lubricaticn and timing must be checked
periodically. 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 performance.
That's fine on small two-strokes, such as basic
scooters, but less desirable on four-strokes and
larger engines. They tended to use mechs I
automatic timing units to move the position of the
cam relalive to the crank position so that the
contacts open earlier or later in the oycle,

Then along came fully electronic ignitions.
These did away with the mechanical contact
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 time it
passes a pick-up call (also known as the pulse
generator coll) and gives an electronic means of
telling the ignition control box that it's time for
a spark.

You're most likely to encounter this system on
today's scooters, If there is a downside to modem
ignition technology, it is that while many of a
system’s components can be tested, they can't
be repaired and timing can't be adjusted, as it's
preset by the factories. So for derestriction and
tuning work you'll need to turn to aftermarket

suppliers,
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Exhaust

systems,

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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Most exhaust systems are painted steel although
some are chrome-plated whils others are heavier,
out less corrosion-prone stainless steel. At the
other end of the spectrum, exotic metals such as
titanium are used on sporty race systems.

Part of the exhaust system's function is to
assist not only in getting spent gases out, but
getting the fresh fuel/air mix into the cylinder.

As we've seen, larger scooters these days are
almost exclusively four-strokes. Exhaust systems
for four-strokes are designed so that part of the
high-pressure wave caused by combustion
heading down the exhaust pipe is reflected back
up the system. The low-pressure wave that has
been following in the wake of the high pressure
wave helps to 'suck’ the fresh fuel/air charge in
through the opening inlet valve while the exhaust
valve is still partially open. The component of the
high-pressure wave that the exhaust system
bounces back prevents the fresh charge from
simply heading straight down the exhaust pipe
before the exnaust valve can close and
compression take place. When the exhaust valve
cpens again after combustion, the departing high-
pressure wave naturally has a low-pressure ong in
its wake that helps draw the exhaust gas out.
Then the whole business starts again,

The whole event is known as the exhaust-
pulse-scavenge effect. The design of the exhaust
system is critical because the pulses have 1o
ocour at the optimum times to make the most of
the engine’s available power, and to help make
that power available at the most useful points in
the engine's rev range.

Exhaust design is even more critical for the
two-stroke engines we see on the majority of
smaller scooters. So much more so that even on
twin-cylindered two-strokes (admittedly a rare sight
these days) each cylinder will have its own
separate exhaust system, while on a multi-
cylindered four-stroke the exhaust pipes can be
conjoined and exit through a common silencer, As
we saw In the section on engine types, two-
strokes have transfer ports rather than valves,
Crankcase compression plays a key role in
compressing the incoming mixture and getting it
through the inlet ports and into the combustion

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

On two-stroke systermns the exhaust pipe flares
out — the expansicn chamber — then tapers down
to a reverse cone. The gases expand and slow in
the widely flared area of the expansion chamber
before being slowed suddenly and reflected back
by the narrow reverse cone, This creates the high
pressure reguired to prevent the fresh charge
escaping unburnt 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 escaping exhaust gases helps
draw the fresh charge in.

Again careful design dictates the points at
which this all happens. On a typical scooter
sudden surges of power would not be desirable,
50 they are designed to perform in a reasonably
civilised fashion across a wids rev range. A tuned
scoot with a race system on the other hand is
designed to generate peak powsr and plenty of it
within a narrow rev range.

Mounted to the end of the exhaust is the
silencer. Increasingly stringent noise regulations
mean that manufacturers have to find ways of
keeping the noise down without making them so
restriclive that the flow of the exhaust gases is
hampered thereby sapping power. A typical
silencer has a combination of perfarated melal
baffles in the pipe part of the silencer with a
wrapping of Rockwool-type material held in a can
around it. Between them they absorb the worst of
the sound waves,

A number of exhaust systems now feature
catalytic converters to change the more noxious
elements of exhaust gases such as hydrocarbons
and carbon menoxide into less harmful water,
carbon dioxide and oxygen. A typical catalytic
converter is a honeycomb filter containing such
catalysts as platinum, palladium and rhodiur fitted
between the exhaust and the silencer. A catalytic
converter is very sensitive to the amount of fuel in
the combustion system and its type, which is why
they work best on fuel-injected engines running on
unleaded petrol,

Two-stroke expansion
chamber exhaust system
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Transmission

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.
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Most popular of all is the variable ratio belt drive
that changes the gear ratio dependent on engine
load and road speed. Note that it doesn't change
‘gear' as such, simply the ratic between the drive
and the driven pulley, The drive pulley is attached
to an output shaft from the engine's crank. The
drive pulley is connected by belt to the driven
pulley on the gearbox input shaft, Connected to
the drive pulley, and concentric with it, is a
centrifugal clutch. The gearbox input shaft drives
a single-speed ‘gearbox’, which drives the

rear whesl,

Open the throttle and, as the engine speed
rises, centrifugal force causes the clutch to
engage drive, The drive pulley at the front and
driven pulley at the rear are each made up of two
halves, one fixed and the other free to slide
towards and away from the other. The drive
pulley's mavement is controlled by rollers that ride
up and down ramps. As engine speed increases
centrifugal force throws the rollers up their ramps,
which causes the pulley halves to move towards
each other. 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 forces pushing the drive
pulley together and pulling the belt out on its
diameter. The belt is drawn closer to the centre of
the separating driven 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 throttle (or start climbing a hill)
and the engine speed drops, the rolers in the
drive 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
shaft and moves out on the diameter of the driven
one. The ‘gear is effectively lowered, which allows
it to accelerate more effectively as the throttle is
recpened, or the scooter slows as the throttle is
closed. When slowing to a standstill, eventually
there is insufficient centrifugal force and the clutch
disengages. Open the throttle and the whaole
process starts again.

A more sophisticated approach is to dispense
with the variable pulleys and use centrifugal
clutches to change ratio under varying engine
speeds and loads. As the centrifugal forces vary,
drive is taken care of by the appropriate clutch.

Some manufacturers are now dabbling with
semi-automatic systems as we saw in the chapter
outlining the various scooter types. These allow
the rider to select between economy and
performance mades, holding the ratio they want
for cruising or acceleration.
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Electrics

We've already looked at how

scooter ignition systems operate,
so in this section we'll
concentrate on the other aspects
of your scooter’s electrics. Apart
from the most basic budget
machines, many of today’s
scooters boast a host of electrical
niceties that extend beyond the
basic lighting systems required to
see and be seen.
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Locking at a wiring diagram for even & ively
basic machine, it's easy to understand why so
many people are G‘G(;‘l!r‘ phobes, The schematics
often resemble a subway map for soma diabolical
underworld. But if the elements of the entire
electrical system are thought of separately, things
become much clearer.

Every scooter requires an ignition system,
which we've already looked at, If the scooter has
an electric starter, then that forms another circuit
Then there's the charging circuit, Add to those the
lighting, indicator and warning light circuits and we
have all the fundamentals a scooter requires.
Additional circults might include the engine
management system for fuel-injected scooters,
accessories such as heated grips and intercoms,
and alarms and immobilisers.

For an electrical component to operate it needs
asupply of e ll_;iJ’” and must be part of a

complete circuit, Almost without exuczpt:on,
modern rale,r‘lr'z:a systems are n ive earth,
Electricity flows from the positive side of the
battery, through the component and back to earlh
& negative terminal of the battery. If the circuit
i5 incomplete, fo »\’-.\xa”'-[‘ik if awire is
disconnected or broken, the electrical component
won't work, Many 0Io;‘r<, al prablems whera
components haven't in fact failed are traced to
poor earthing. Instead of connecting all of the
cempanents back to a single earth using many
long wires, the battery negative terminal is
connected 1o the frame or engine. The electrical
components have shorter wires that earth them to
the frame or engine to complete their circuits back
to the battery's negative terminal,

The battery stores electricity fed to it from the

ator via the regulator/rectifier, It uses this to
ywer the electrical systems when the alternatar
output is be that required tc operate the c—*lectnr;ﬂl
systems, for example at low engine speeds or t
"por ate an slectric starter, whera fll‘t()( ;

Most scooters ha start these

days, but many still retain a kickstart as b
because many smaller scooters have little
\Jylttl—noo that would guickly be exhausted by
repeated starts on successive short runs. The

an elactric

starter motor draws a large amount of cumrant, so
its power supply lead is made of heavy duty wire

— a cable of the lighter gauge used elsewhere ol

the scooter would melt, To avoid using a heaw
duty starter switch, an electromagnetic coil, known
as a relay, is used to complete the circuit when
the starter switch is pressed. The power goes
direct to the motor from the battery, keeping bulky
wiring o a minimum and reducing voltage drop
across the whole system.

There are two parts to the lighting system. First
there are the side and headlights, the tail light, and
the lamps that illuminate the instruments.
Increasingly countries require that these be
permanently on, so many scaocters no longer have
switches to turn the lights on and off, with the only
light switch toggling between main and high
beam. Headliamp bu -bs are either tungsten
filament or halogen. The latter is preferable as they
are twice as bright watt for wall as tungsten.

Ihen there are the direction indicators flashed
on and off at the required rate by a flasher relay. A
rear brake light is an essential too. Ol level lights
for two-strokes and pressure lights for four-strokes
feature on most scooters, and there'll be a hign
beam warming light, indicator ‘idiot' lights and
occasionally a sidestand warning switch,

Some scooters have a fuel light or gauge, a
temperature light or gauge, and there may also
a luel injection/engine status warning light on
injec

Sensors and switches connected to the
waming lights detect the status of the systems
they mur itor.

FLe are used to protect electrical
COMmp ls. Some scooters with simple electrical
systems have only one fuse, while more
sophisticated machines have a number of fuses
individually protecting various parts of the system.
The first thing to suspect when trical problems
arise is the related fuse or fuses; these can
usually be checked visually once remaved,

The last electrical esser
ires is a homn, Not every road user is as
edonoro bn\,rvgl'i as riders of two-

e

1al "‘\.rpr}a a0

Connectors
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of types, but they all have the

same basic functions to fulfil. They
have to carry the engine and
transmission, suspension, electrical
systems, all the cycle parts and
most importantly the rider.

Frames
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The monocoque

When most people think 'scooter' this is the type

ol frame they envisage, The pressed steel unit that

was both frame and basic bodywork on the first
Vespas in the 1940s has been much copied by
other manufacturers and lives on in revised and
updated form on some Vespa models and their
clones today,

Tang the Vespa frame as an exarr ple, |"NO
large steel pressings form the main part of the
chassis. These are welded together along *.ha:z
centre line of the scocter. The legshields and
footboards are made from other pressed steel
sections that are welded to the main pressings
with a tubular steering column passing through
and welded to the legshields.

Simglicity itself, and the result is a structure that

apart from combining the main frame and the bulk
of the bodywork, offers good rigidity for
comparatively light weight in a strong package. As
this type of monocogue chassis was, anc
sasily produced by machine, the amount of labour
time required to build the scooter is reduced,

ch mean the completed item can be sold at a
competitive p.'ice This was the main am of the
very first scooters — cheap transport for the
masses.

15,

Spine frames

Anpﬁr take on the simple chassis approach of
the rr‘or.c r‘f‘-qu*—*- is thp D,pinu 'mmo |h|< s another
- Many
scootars have a Fer\t :{I pme mado up of two
main steel UF»:‘deﬂ']‘ as with the monocoque
Careful design means the frame can
d@@@mm@’iate such items as the air filter, battery
and even fuel and oil tanks. Lugs, studs and
brackets with threaded inserts provide bolt-on
paints for cycle parts and other anciflari'*? If
designed to be of square or rectangular s
sufficient size, r|g|r dity is ensured too. T"e

o of

development and mare widespread use of plastics

and glassfibre for bodywork made this type o
chassis increasingly viable because overall weight
could be kept down to reascnable levels, An
aternative type of spine frame is the tubular type,
with a single large diameter tube forming the main
central member,

Aluminium
beam frames

Drawing heavily on sportsbike practice, Peugeot's
Jet Force range and Gilera’s DNA are examples of
alloy beam frames being used on scooters. This

type of frame design offers exceptional rigidity,
keeping front and rear ends of the scooter
tracking straight and trL.c Extruded or bax-section

aluminium spars are far more resistant to flex tha
beams made of ¢ t’ael 50 an ally frame of egual
rigidity to a steel one can be made much lighter
Some might say tm‘r the use of alloy beam frames
on scooters is solely down to fashion or a
desperate attempt to be different. But in fact their
popularity will probably increase as disceming
rnders demand better handling from their scooters,
power outputs increase on super scoots, and
manufacturers sorporate tried and tested
motorcycle prac toe into better built, better
handling scooters,

Steel trellis frames
Where the Ducati name is synonymous with the
steel trellis frame in the werld of motoreyeling,
ltaliet is its equivalent in the werld of scoatering
with its Dragster.

Fabricated fr-:'.m triangular sections made from
round-section steel tube, the trellis frame is yet
another effective way of attaining the frame Holy
Grail — light weight with rigidity. The basic premise
allis frame promises good handling, but
just to make sure, ltaljet has topped off the
package with hub-centre steering and a huge
alloy wishbore rear 'swingarm’ that acts on an
adjustable monoshock.

The steel trell ined with lightweight
modern bodywork make this type of package
viable, but it remaing to be seen if other
manufacturers will be as blatant in its application
as laljet.

of t

frame comt
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Tyres

General
Scooter tyres were once incredibly
basic, but the growth in the

number of high performance

type of riding yo
scooters has seen them develop and match bra

quickly. Nowadays tyres are performance ma

Don't be te

pPES, even C

available that mimic the tread
patterns and grip found on
sportsbikes.
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tyre In contact with the road; this upsets the

nandling and causes premature wear. Buy a foot
pump and a decent tyre pressure gauge — easier
and more accurate than garage forecourt airlines.

Remember to replace the valve caps. At higher
speeds centrifugal forces can have the same
effect on a valve stem as putting your finger on it
The only thing stopping the air escaping is the
valve cap — metal ones with rubber seals inside
ars bast for motorcycle applications,

Wear indicators in the form of litlle raised ridges
across and in the bottom of the tread grooves
show when your tyres have reached the end of
the manufacturer's recommended safe wear limit.
Little arrows or the letters TW (tread wear
indicator) at the ‘shoulder’ or top of the tyre wal
indicate the grooves they're in,

Occasionally other damage such as punctures
or tears might mean tyres need to be changed
before they wear out, Check for punctures and
tears or any foreign objects such as glass or nails
stuck in the tread before every ride. Another thing
that might lead to early replacement, especially if
your regular riding doesr't feature many corners,
is that the tyres 'square off', This is when the
tyres lose their semi-circular profile at the centre
of the tread.

Tyre types

There are three main tyre types: cross-ply,
bias-belted and radial. Radial construction is the
most modermn and if's fast ming the most
ular tyre type. These almost akways run without

In a cross-ply the pliss make up the carcass,
cross the circumference at around 25-35° and
are layered criss-crossing each other, A bias-
belted tyre has additional plies under the crown
(the treaded rubber bit) to prevent centrifugal
expansion under load and slow wear,

The glies in a radial tyre run at 90° across the
i ference, with what are called crown plies
running at more obligue angles to maintain the
profile — a bit like the older bias belts do.

Aparl from the carcass there are slements
comman to all tyres, The bead or tringle is made
from wire and helds the tyre 1o the rim. The bead
filler is a rubber insert that helps strengthen the
sidewall, which is the area between the bead and
the crown (the treaded rubber section). The
shoulder is where the sidewall meets the crown.

Buying, choosing
and fitting

Rear tyres usually wear cut before fronts because
the power goes through them. Don't be tempted
to mix and match tyre types or use one from a
different manufacturer, They are designed and
tested in pairs. If your tyres are tubed, fit a new

inner tube toc when 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 feel up to the job, or your tyres are tubeless
and you don't have access to a compressed
airfine, you might want to entrust the job to a tyre
fitter. Tyres are directional and must be fitted the
right way round. The direction of rotation is
indicated by an arrow on the sidewall.

It's a good idea to have new valves fitted to the
rims when having new tubeless tyres fitted, as the
rubber bodies can harden and perish.

Scme makes of tyres have coloured dots to
indicate the lightest part of the tyre and the fitter
must position this adjacent to the valve. Tyre
mounting lubricant or soapy waler is used to clean
the bead and help it seal. With the stem core of
the valve removed, the tyre is inflated t sund
50psi until the bead seats. The core Is then
refitted and the tyre inflated to operating pressure.
Control lines concentric with the bead show if the
tyre is evenly sealed to the bead. If the tyre is not
evenly seated, it is deflated and the process is
repeated.

The tyre is then balanced, with stick-on weights
placed opposite the point the tyre always stops at until
the wheel stops randemly when spun, Unbalanced
wheels upset handling and accelerate tyre wear,

Puncture repair with mushroom type plugs is
possible on some tubeless tyres depending on the
seventy of the hole, Puncture repair is not possible
where the damage Is on the sidewall rather than the
tread, Different countries have different regulations,
and manufacturers give their own recommendations.
For safety reasons these are best adhered to. Don't
be tempted to patch punctured tubes — use new
ones. Tubed tyre punctures, where fixable, should
e repaired by vulcanisation to prevent maisture
attacking the ¢ 38,

New tyres should be run-in for the first 100 miles
or s0. The tread of new tyres is smooth and therefore
slippy. Running in removes that top layer.

Some words
on wheels

Apart from the odd pressed steel wheel on some
traditional scooters, most wheels these days are
cast alloy. Light and resilient, they can still
sometimes be damaged by potholes or riding over
keros and the like. A certain amount of run out,
where the rim is not quite trus, is permissible, but
too much can seriously compromiss handling, If
the damage isn't too severe, a rim can be
straigntened by a specialist, But any suspect
wheel should also be checked for cracks at the

spokes and elsewhere as these can be invisible to

the naked eye. Again this is a specialist job.

Correct
Inflation

fread contact with road

Over

Infiation

fread caniact with road

Under
Infiation

{read confact with road
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A scooter’s suspension is kept
pretty busy. It has to do 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
today'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.
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containg a spring or springs, These take care of
the downward motion (dive) of the scooter and the
upward movement (rebound), Cheap basic
springs, as often found on scocters, have equally
waound coils that compress evenly. 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,
Animprovement 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 'softer’ spring, or part of the single
spring, absorbs minor bumps and as the going
gets tougher, the stronger spring or coils come
into play. The next ) Up is the progressive
spring, where the coil spacing reduces along the
length of the spring. These become stiffer as they
compress and less stiff as they lengthen. The
spring strength and coll spacing are calculated to
take account of the weight of the scooter, a typical
rider, and average riding conditions.

Asg the suspension goes up and down, energy
compresses the springs and is releasad as thay
decompress. To prevent the suspension from
bouncing uncontrollably and the scooter tying itself
in knats, some form of damping is required. Very
basic systems rely on friction to do this, but oil
passing through valves in the forks takes care of
damping on most scooters, controlling both the
rebound and the compression of the forks.

A leading link fork has the fork tube finish a
short distance behind the whesl spindle centre
and a link arm pivoting on the bottom of the fork
leg goes forward to the spindle. This link arm is
typically connected to the fork by a device similar
to a rear shock absorber.

=

As you might expect a traling link ‘ork has the
ink arm pointing backwards,

Leading and trailing link frant suspension
designs are relatively cheap and easy to make

while offering good performance in scoocter
applications, which is why they still appeal to a
number of manufacturers.

Conventional scooter rear suspension sees the
engine/transmission pivoting from the frame at the
front, while a shock absorber and occasionally
shock absorbers, at the end connect the
unit to the frame. Shock absorbers have a damper
unit filled with oil, sometimes under gas pressure,
inside a spring. This simple arrangement works
well on most scooters, where engines are light
and performance is modest, The
engine/transmission effectively take on a role
similar to that of the swingarm on a motorcycle.
The weaknesses of this time-honoured design are
really only highlighted on higher performance
scoolers with heavier engines. It's preferable to
minimise the amount of weight a two-wheeler
s suspension. This is known as

ar

to the rest of the machine, which means that
harder suspension is required. This obviously
affects handling and comfort, Shock absorbers
can be designed to compensate for and mask
some of the problem, but some manufacturers,
particularty of certain maxi/super scooters, rather
than mounting engines in the traditional fashion,
are siting the motors in the main frame. This
leaves the final fransmission free to pivot on its
own more like a motorcycle swingarm without
having to carry the full weight of the engine too.

AT RITY
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rakes

For many years drum brakes were

the stoppers of choice on
scooters, even long 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,
simplicity, and the perception that
brakes were quite adequate
2rs and low-

ce, lightweight

gs,'. the drum remained
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But times are changing, and the drum brake is

being used less and less as a front brake, apart
from on a handful of budget and smaller scocters.
Most sports and largar scooters have a disc, or
even twin discs at the front, and rear discs are
becoming more commoen too, Drums are still
sometimes used for the rear brake on a few
scooters under 125ce, even where there

majority of its braking force up front as the majority
of the weight of bike and rider transfers to the
front under braking, So even on an all-disc
machine, the rear will be less powerful than the
system at the front,

A number of scooters now feature linkad
braking systems, where actuation of either brake
lever partially operates the other braxe, balancing
the braking forces and relieving the rider of some
of the responsibility of applying measured forces
of braking to each lever. Anti-lock braking systems
are emerging 0o, similar in principle to those
found on cars, where no matter how much
braking force is applied by the rider, the wheels
can't lock up and cause a skid,

Disc or drum, all braking systems rely on
friction to do what they do, converting the kinetic
energy of the moving wheel into heat,

Drum brakes

In the case of drum brakes, shoes lined with
friction material expand against an iron or steal
braking surface integrated into the wheel hub
whnen the brake is applied. The shoes are
mounted on a brake plate that remains stationary
as the wheel rofates. In a typical arrangement one
end of each shoe is mounted on a pivot and there
is & cam at the shoes' other ends, Springs are
used 1o hold the shoes away from the braking
surface of the wheel until the brake is applied and
return the shoes when the brake lever is released.
The cam that moves the shoes outwards to make
contact with the hub's braking surface has a lever
attached to it that is actuated by a cable attached

to the brake lever,

The amount of stopping power generated is
dictated by how much leverage is applied through
the system. Factors such as the length of the
brake lever and how far along it you apply
pressure, and the length of the lever at the cam
both have a role to play. So does the diameter
and breadth of the braking area of the hub, and
the area of friction material and its type.

Heat dissipation is important too, if the brake is
to retain its efficiency and avoid ‘fading’, which is
where drum brakes lose out when pushed hard,
although they aren't worked too hard on scooters
In most situations.

Disc brakes
As It's exposed to the elements, a brake disc is
far more able to dissipate heat quickly. Operation
is usually by a hydraulic fluid system rather than
the cable operation of drum brakes. At the lever
end is the master cylinder, which contains a
narrower piston than the piston(s) at the caliper
end (there may be one, two or more mowving
pistons in the caliper), The difference in the size
of the pistons takes advantage of something
called the "hydraulic multiplier effect’, which leads
to relatively small pressure being applied to the
master cylinder by the laver, translating to much
greater pressure at the caliper's piston(s), The
caliper's piston(s) push steel-backed pads of
friction material into contact with the disc, slowing
the wheel. The calipers have to be designed so
that flex is kept to a minimum to maintain
constant pad pressure 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 that the brakes are
neither too sharp or too soft

When the brake lever is released the disc
pushes the pads away from it and the caliper
piston retraction process is assisted by seals in
the caliper thal twist as the piston moves oul
80 helping to draw it back in as braking pressure
is releasad
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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 the rider from the wind
and rain with legshields and
screens. The ultimate protection is
afforded by the BMW C1 and
Benelli Adiva witl their up-and-
over roofs.
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Modern plastics have revolutionised scooter
bodywork, allowing increasingly complex yet
lightweight panels to be created compared to the
pressed steel designs of old. Apart from weight
savings over steel, plastic pansls do not rust,
Glassfiore was the first successor to steel and is
cheap and easy to mould, paint and repair. The
ABS plastics in widespread use today are even
lighter than glassfibre and can be more easily
formed into extremely involved shapes. It is more
difficult to repair than glassfibre although there are
some excellent plastic welding kits on the market
that can be used by the home mechanic to repair
cracks and reattach broken off sections and lugs.
More extensive damage tends to mean
replacement with a new or second-hand
componeant.

Carbon fibre is the current wonder material for
exotic matoreycle bodywork, although it has yet to
find widespread use on scooters. It might be light
and incredibly strong, but carbon fibre panels are
incredibly expensive to manufacture comparad
to ABS.

The enclosed nature of the typical scooter's
mechanicals and electricals mean that some or all
of the panels will have to be removed at some
point. A scooter's bodywork is reasonably easy to
remove 1tc carry out maintenance and repair work
on the machine if a few simple rules are kept
in mind.

Before removing any panel, check the location
and type of fasteners being used. Some of these
might be nidden inside underseat compartments
and the like, so have a good look around the
panel. Fasteners used on scooter bodywork are
usually crosshead or Allen head bolts, but trim
clips are deployed on some panels, and adjacent
bodywork sections may be joined by interlacking
tabs thal must be carefully separated and joinad
to avoid damaging the panel's finish. Those tricky-

looking trim clips must have their centres pushed
in to remove them, The centres have to be
pushed back out before locating them for
reassembly. There may also 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 attached to it. Sometimes other
components like mirrors, seats, battery
compartments and passenger footrests have to
be removed before a particular panel can be
taken off,

Once you're satisfied that you've spotted all the
fasteners, you're ready to remove the panel. Take
careful note of where each fastener has come
from and the position of any washers and spacers
to make things easier on reassembly, Put the
fasteners in a safe place - it's amazing how easy
itis to lose them on a workshop floor or
warkbench, Should the panel be reluctant to
budge, check again for any fasteners you might
have missed. Some manufacturers seem to take
great delight in hiding the odd fasterer in not so
oovious locations, Never use excessive force in
attempting to remove a panel as it's all tco easy to
cause expensive damage. When removing larger
panels enlist the help of a friend to avoid
damaging the bodywork's finish by dropping it o
the workshop floor/garden path.

Priar to reassembly check that all fasteners,
washers and rubbers are in good condition.
Replace any that are suspect, Also make sure that
mounting brackets are straight and undamaged.

On replacing panels, take care not to over
tighten fasteners. This can place undue stress on
panels and cause them to crack, Even if this
damage doesn't occur immediately, a panel under
stress will eventually crack. Some manufacturers
use guick-release type fasteners at stressed
points on panels, These tum through 90° to
release of reattach, so can't be over tightened.

KON
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Derestriction
and tuning
of 50cc scooters

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
scooter invastment. Most modern scooters have
' most sports cars in the car
out on the road is a

the loc
park g -'—1!"ri Drix, t ut the reality
fttle different Thr“ ¢ might hang tough on the street
but simply don't have t'“e power to back up their
sive looks, rration is not a problem for
z“mal capacity scooters but their lowly top

e reached all too quickly, It can get
riding evenywhere at 30mph flat out
%speu_.lal v when your scooter has been designed
with handling and brakes that can easily cope with
nuch ’Jher top speads.
But all is not lost. Basic derestriction is a
latively straightforward procedure on most
s and it's possible to unleash a top speed cf
veen 45 and 50mph without breaking the
netimes without spending any money

d basic derestriction there is a huge poal
) ‘*m—Jrke suppliers and tuning specialists hr.‘_
can supply go-faster goodies and the t 1
tise to make the most of your scooter's
g tial. And that potential can be realised
whether your goal is simply 1o beat your mates
round the 2ete or mix it w _h the fast folks on
he racetrack.

Just fememt'mr the basic rule of tuning —
3 trace-off. Whether that mean
ooth and tractable ride, poorer

fuel economy or compromised relability depends
on how far you take things. For example a race:
tuned scooter on urban streets would be & misery,
as all the power is usually at the top end and
ralsed qea'mg will tend to compromise
on at the expense of the higher speed
needed for racatrack work. And once you've
spent a faw hours razzing a full-house race motor
on the street it'll be time to get stuck into the
considerable time, not to mention expense, of
rebuilding it

The trick with tuning is to have all of the
>nts working together to deliver the ty
serformance you want. The good news is
are’s enough headroom even on standard
"1<~ to raise performance safely and reliably.

The scooter

The machine shown below is an aging 1993
Yamaha B \Whizz, but nonstheless ["U‘-IdC\: a
od example of what can be done. This is the
‘;u._-Ju-i that was al the vanguard of the current
sports scooter craze, and was first introduced
ten years ago. Although it's now looking a
Sit dated, it's still a current model in some
countries, and the engine and transmission are
in use on loads of scooters worldwide, so
a good example to use to show what's

sle to pep it, and countless scooters like
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What does what

2 The rear pulley

&
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3 The variator 4 The clutch
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EXHAUST

This is the most popular modification for three
reasans. Frstly, the main restriction for most
SGOOLS IS In the exhaust, There's often a washer ¢ or
a pipe welded into the h&,u’ier end that can be
extracted with the careful application of a Dremel
or similar type of tool to grind away the weld
holding in the restrictor,

A step up from simple derestriction of the stock
pipe Is changing it for an aftermarkel perfarmance
item. But be aware that sorme of these are not for
road or highway use, so you may fal foul of the
law if stopped &t the roadside, But ng the right
performance pipe can have a Nuge effect. Tt
can also look very good and trick and are usually

a cinch to fit,

VARIATOR

You don't strictly need to chan ge this, as you can
just change the rollers in the sta card item after

removing any restrictor plate as described earl ier,
but a racing variator gives you a smoother and
more accurate change in ratios as the revs rise
Fitting one is not difficult, but you may need a
special tool to hold the pull 2y while vou undo the
nut. The B Whizz was fitted with an Omega
Racing Concept variator, which comes with three
sets of welghts to fine tune the response to suit
your other modifications,

Maost pipes don't need changes to the

carburettor settings, however chack with « Your

nearest tuning shop to be sure, But many do
come with different .r\-e|gnt5 for the vara hich
can be tricky to set up right, so if you're not
confident in your mechanical capabiiities. get an
expert (o do it This is a Ninja Super Seoo pipe,
check the web for your local distri Lutor It's not the
cheapest of aftermarkst exhausts, but it fits
straight or, gives a healthy r-u\wr increase, and
has a nice deep tore - many aftermarket pipes
souna like a couple of wasps in a bean tin, so that

while you might have been frustrated at your

scooter's lack of ga, the whole nelghbcurhood is
now intated by vour rasping altempts to screw
every last gram of power out of your bike,

CLUTCH

Depending on the lavel of tur €, your scoot might
benefit from different clutch 53[ rings or even an
adjustable clutch. This allows you to choose
exactlly where the clutch bites, so if you've got a
very peaky, powerful engine, you'l adjust it to
come in at higher revs to give the e engine a
chance 1o spin up nicely,
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; AIRBOX AND FILTER

Lots of performance air filters are avallable, but

| you'll need to re-jet the carburettor if you're not

| sticking with the standard airbox. The airbox is
another area where some manufacturers introduce
restrictions, this time on the amount of air entering
the engine. Plastic snorkels and baffles are the
usual signs, and to derestrict their removal will be
required. Research the specifics of your particular
scooter before committing to butchery, Of course
If the airbox is flowing more air the engine wil
need a comaspo ount of fuel, and
this will mean 'niﬂiting or reua cing the carb with a
larger item to compensate.

REED VALVES

A two-stroke's reed valves control the induction of
the fuel/air mixture and reside just inboard of the
carbs. Again stock items can be restrictive while
oen”“r'\"ant,p alternatives are designed to flow the
air/fuel mix easier and more consistently. High-
tech materials such as carbon-fibre are found in
some performance reed valves.

BIG BORE KITS

If 50cc really isn't encugh for you, then there is a
vanety of larger pision and bore kits available.
Most will take a 50 out to 70cc and orovide a fair
bit of extra go. But thay need 1o be fitted in
conjunction with a different exhaust and variator
rollers to get the full effect, and may need some
carburellor modifications and most likely
replacerment with a larger unit, so it's best to get
this done by an expert. You may aiso fing it
neres:&ary to change the final gearing to make the
maost of the boosted power.

OTHER FORMS
OF RESTRICTION

With the growing sophistication of scootar
manufacturers are finding it easier to

: ance via the ham noxes that
ignition timing, imposing a rev imit 1o keep
Leriffmq“r e down. The bad news is that these
hoxes tend to be ‘potted’ so that they can't be
interferad with by the amateur mechanic, but the
goed news is that the aftermarket can supply 'plug
and play' alternatives that slot straight in to shift

the rev ceiling and change the ignition timing.

alectronic

perfarm
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THE RESULTS
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Maintenance

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 scoater is basically a collection of compenents
that go round and round, and up and down, so
wear and tear is inevitable, In addition,
consumables wear out and compenents

WOrK 10088,

Your owner's handbook and workshop manual
outline tha daily, weekly, monthly and annual
checks and maintenance tasks your scooter
reguires. But if you have neither of thase books,
this chapter explaing the basic essentials,

Tools are essential for looking after your scooter
properly. Good quality products of the corect type
will nelp you make a good job of things. You don't
need to kit your garage or shed cut like a main
dealer workshop, but having a few quality

essentials nelps.

Spanners

A set of spanners ranging from 7—19mm is good
encugh to tackle the majority of the fasteners on
most sceoters, although you may want to buy two
10, 12 and 13mm spanners as they're popular
sizes and sometimes it takes two to undo a
companant.

Buy combination spanners — they have an
open end and a ring end. There are numerous
jav-and-ring designs. The more expensive types
drive on the flats of the fasteners rather than the
comers, But don't worry too much about this:
quality and comfort are the priorities, Buy the best
you can afford and, if you find over time that the
most commonly used spanners are wearing badly,
replace them with higher quality items, Car boot
and vard sales are a great source of second-hand
tools for people on a budgst. Your money might
be better spent at one of these rather than on
cheap and nasty new stuff.

A couple of small adjustable spanners are also
a worthy addition to your toolkit, but they're not as
good as non-adjustaole types because they are
maore prone to slipping on fasteners, which

causes them to round off,

105
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Socket sets
A socket set is vital. As with spannars, cheap stuff
S ano-no.

For scooter work, ¥, Sk and ¥in are the most
popular drive sizes, witn sockets ranging from
Emm to 24mm in the bast sets for scooter
maintenance. Most sockets have & 12-point
design, which allows the sockat to fit in mora
nositions and grip boll heads and nuts snugly to
avold rounding. However, as with spanners, a six-
paint design is better in some ways as it is mare
tolerant of fasteners that have aready been slightly
rounded. When yvou remove rounded fasteners it's
a good idea (o replace them with new ones - you
might not be so lucky getting them off the
next time.

Alien, Torx and spling bits are available to fit
socket drives. Torx and spline-headed bolis are
rare on sceoters, but where they are ussd you'll {
need the approoriale sockets,

Screwdrivers

It's worth buying good quality screwdrivers as
screw heads are frequent casualties of home
servicing. This is not always the fault of the home
mechanic; the metals used are ofien of inferior
guality. Buy screwdrivers with good tips and
comfortable handles, A selection of Phillips, plain
cross-head and flat-bladed screwdrivers is
enough for most jobs. Be sure to use the
screwdriver that best fits the screw slots you're
waorking on. If you intend to strip your engine, an
impact driver that can take sockets as well as
screwdriver bits is handy,

Allen keys

A goad set of Allen keys is essential, The classic

'L shape ars fine, but consider getting a set of

T-bars and some socket Allen keys, Use the

socket keys (0 loosen tight boits followed by the

T-tars to spin them out guickly. The most I
common sizes are 4-8mm, but try to get a few in
sizes a little elther side of this range. You'll rarsly
need to use Torx and spline keys on vour scooter,
but you won't get these types of fasteners undong
without a set.
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Pliers

Aswell as a standard set of pliers, long-handled
snipe-nose pliers are extremely useful for working
on scoocters. They allow you to reach deep into
the machine through limited gaps. A pair of vice
grip pliers will aiso make life easier. It's also worth
investing in a pair of circlip pliers — you won't need
them often, but you'll be glad to have them when
you do,

Torque wrenches
When it comes to reassembling your scooter, a
torque wrench is handy to ensure fasteners are
tightened to the correct figures, as listed in your
worksnop manual. This will avoid snapped
fasteners, stripped threads and distorted casings
or worse. There are two types of torque wrench:
the beam type, which uses a pointer on a
calibrated scale to show the correct figures; and
the pre-set type where the Torq & 15 set with an
adjuster and the tool 'gives’ or clicks when the
fastener is at the correct tightness, You'll need a
torque wrench SLJItaN—" for scooter work (the
majority of settings for scooters are lower than for
cars), A range of 7=100Nm should suffice.

Other stuff

Some Jobs on your scooter will require specialist
toals designed by the manufacturer. Because you
will require these only rarely, it's best to hire them
when necessary. Some owners' clubs also
operate tool loan schemes. Invest in a battery

Tool care

Look after your tools and they'll give you years of

service, A squirt of WD40 and a wipe with a rag charger and a tric kle charger for those occasions
after use is wise. Stare them in a decent toolbox when the scooter is stored for an extended

kept in a dry place, If you fry to apply some logic pericd of time.

to what tool goes where in the box, you'll save A drain can or tray for oil and coolant is useful.
vourself hours of frustration hunting for the As are an oll can and a grease gun.

right tool, A multimeter and a continuity tester wll help to

isolate electrical faults, Buy a strobe to check
timing provided your scooter has provision for
dynamic timing. Most do these days,

Other iterns that will prove useful are a soft-
faced mallet, a fesler gauge, bearing pullers and a
brake bleed kit suitable for one-man operation.
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leaning scooters is as 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 world of motorcycle racing provides all the
reasons why you should make yourself a friend of
the sponge and bucket. When race bikes are
cleansd the mechanics aren’t just trying to keep
the sponsors happy. As they clean the wheels,
they'll be looking for k)'r“”k or dents. It's the
same with the rest of the chassis and other parts.
Cleaning is the best wc,-\; to discover problems
before they get serious.

The first thing is to clean off the worst of the
MUGK, which normally comes in the form of road

Ith and built up brake dust on rims. A specialist
:_.\!ks or car detergent will cut through the worst of
the road muck; residual brake pad dust on rims
can be attacked with proprietary brake cleaner,
agitated by a small nylon brush (or an old
toothbrush will do, just don't put it back in the
bathroom rack afterwards), Remember to « }
dust from inside the caliper too, and use only
brake cleaner or frash brake fluid, Other solvenis
might attack the hydraulic seals. Rinse off
detergents promptly to avoid any detrimental
effect to finishes on bodywork and wheel rims.

Avoid using petrol as a degreaser on any areas
where oil build up might be a pr uUIOm Apart from
being highly flammable, you don't want to get it on
your skin; it can also attack some .‘Iath and

rubber parts. Applying de ser by rag reduces
the chances of it getting \mhr“ro t shouldn't, for
example in the wheel bearings. Use a proper
degreaser and I grefully for the source of

ibricant leaks such as two-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 water and
household detergent, but dedicated detergent is
better than household washing-up liguid.

Top the job off with a thorough polish. There’s
a be ;udﬁ\fmu array of specialist cleaning products
on the market and silicon products claim to
provide longer resistance to dirt build-up. As a
word of advice, don't go too mad too often with

paint-restoring polishes as these are usually mildiy

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 domestic silicon polish
— the same stuff you use for dusting the shelves
indoors. It's surprising what these polishes w ||I
remove from the dirty surface of a wall-used
scooter, As they clean and polish at the same
time you only have to do the job onee, but don't
let the sprayed on polish dry out in warm
conditions as it can be a nightmare to remove.

The golden rule of cleaning is to use a clean,

free rag on your screen and paintwork.
SCI'-C.T}.“.? and panels may need replacing or
repainting if deeply scratched by sponges or rags
that have been used to wash off gritty road
deposits from wheels and chassis,

If you're serious about cleaning, or your
scooter gets particularly filthy, you ““iq'ﬂt want to
invest in a jet washer. But don't be too vigorous
ar-:Jun:J \.'-«'r'lf‘t-“-s. head, swingarm and shock

: s, because their grease can be blasted
out in ':he process, which will accelerate wear,

cl
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Daily pre-ride
checks

When you use your scooter on a regular basis, it's
all too easy to get complacent about making 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.

ild undertake, but if you do
3 comprehensive ¢
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Engine oil:
four-strokes

Firat put your scocter on ils centrestana an level
ground, Il your maching doesn'l have on
friend to hold the scooter upright for you.

To get an accurate measure of the cil |"—v |
check it when the engine is cold. Ol :
for at least five minutes after t
run to give it a cha

. Make sure
vou have a supply of the corect oil available if 2
top up is required and be careful not to overfill,

If vou find that vou often have to adt 1 “I C h_ G
for leaks, I there |
the engine, i
worn piston rings,
valvm‘ and gl Jld 38,

nand side of the crankcas

r"—"an if necessary. The oil level should lie be
the MAX and MIN level lines

If the level is below the |\,IIN line,

ail filler cap and top up »

grade and type of ¢

unscrew the
scommended
g level iz up to tha

MAX line on the sight
Other engines have a dipstick on the ofl filler
cap. Unscrew the cap and wipe the dipstick on
some clean rag, then insert *i‘. an dipstick
back into the engine and scr sap fully i,
Some dipsticks n the filler neck

s have to be res

to get the correct reading — check your owner's
manual

The oll level should ba |
the dipstick. Again, if ne
E

1P to the MAX ling on
ssary, top up the
nded gr .:1( "r’J ype of
fhe hAX

1gine with the recom
ol 1o bring the level up to

Engine oil:
two-strokes

Top-up the ol tank with a g
signed for moto |
your scooter is of the old premix t\ /pe (ra
days) then of course the oil has to be mixed
the fuel. Injector clls are not suitable for this type
of petroil system:.

On all two-stroke scooters with an ol level

wvaming light, check tr1a1 hu light extinguishes
|mm€d|ulr~|\- after the tarted. If the light

stays on cr comes on while the scooter is being
ridden, the oil tank needs a top-up.

But don't rely on the _r'“ing light alone. GH
into the habit of checking the ol when you
with fuel.

If the engine is run withour oll, aven for a short
time, en;;i-“;e damage and, scon after, engine
ill oceur. It is advisable to camy a bottle
“T fwo- oI' Jke ail in the storage compartment in
case such an emergency arises,

ems, If

oil d

re these

fill up
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Fuel check

Take a look in the tank or refer 1o, but don't
completely rely on, the fuel gauge. Use the right
type and rating of fuel for your scocter — most run
on 95 RON unleaded. Keep an eye out for fuel
leaks and repair these immediately.

Liquid-cooling
Coolant must be handled with care beca i
poisonous. As with ail, the coalant level should be
checked when the enging is cold, with the
scooter upright ¢ a level surface. Your owners
manual will tell you where the coolant level is
indicated on your scocter.

Keep a supply of coolant availale. A mixture
of 50% distilled water and 50% corrosion inhibited
ethylene glycol anti-freeze is the stuff to use, of
the specified type for your scooter, Keep anti-
freeze in the system all year round, net just in
winter, Do not top up the system using only
water, as the coolant will become too diluted to
be effective. Tap water is a definite no no.

Do not overdill the coolant reservair tank, If the
coolant is sanificantly above the maximum level
at any time, any surplus should be siphoned or
drained off to prevent it being expelled under
pressure when the engine’s hot.

If coolant Is being lost check for leaks and if
the problem persists have a dealer pressure-
check the system. Also if coolant temperature is
consistently very high, the cause must be
investigated,

Brake fluid level

Warning: hydraulic brake fluid can hanm your eyes

and darmage painted surfaces, so use extreme

caution when handling it, and cover surrounding
surfaces with a rag. Do not use fluid that has

been standing open for some time, as it absorbs
moisture from the air, which can cause a

adangerous loss of braking effectiveness. '

Suppart the scooter in an upright position and
keep a supply of DOT 4 hydraulic fluid, Wrap a rag
around the reservoir to prevent spilage on painted
or plastic surfaces if you have lo top it up. The |
reservoir for the brake master cylinders will either '
be adjacent (o the handlebar levers or, where the
master cylinders are cable operated, separae
reservoirs will be located further down the system,

Fluid in the brake master cylinder reservoirs
drops slowly as the brake pads wear, but if the
system is using lots of fiuid, there may be a leak.
Check it out immediately.

Check that the brakes waork properly before
rding. If the lever is spongy there is probably air in
the system and the brakes will have to be bled.
Refer to your manual,

Be careful net to overfill with fluid and make
sure that the diaphragm and plate under the
reservoir cap are correctly situated before
tightening the cap.
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Tyre checks

fyres must be run at the pressures listed in your
owners manual or as recommended by the
manufacturer for solo and two-up riding.
Pressures should be checked when cold, not
immediately after riding. Low lyre pressures can
allow the tyre to slip on the rim or come off. High
tyre pressures lead to abnormal tread wear and
unsafe handiing. Fuel consumption
can be compromised too.

Always use a quality, accurate pressure gauge.

Check tyres carefully for cuts, tears,
embedded nails or other sharp cbjects and
excessive wear, Operation of the scooter with
wom tyres is dangerous because traction and
handling will be affectad.

Remaove any stones or nails in the tyre tread,
otherwise they'll eventually penetrate through the
casing and cause a puncture.

Ensure that the tyre valve body is not perished
and that the dust cap and any balancing weights
are securely in place. If tyre pressures drop
persistently, have them checked and replaced, or
repaired if possible as soon as you can.

Tvre tread depth must be above the legal limit.
Even if there were no legal requirements, for
safety's sake tread depth should be above the imit
of the tread wear indicators, Their position in the
Bad (5 usually shown by little 1gles at the edge
of the tread or the lefters TWY' and an arrow. Don't
wait unitil yvour tyres are bordenine before replacing
and check regularly with a tread depth indicator
toot or ruler. Directional arrows on the tyre

siclawalls show o 3

orrect tvre fitment for each whegl,
Suspension and
steering checks

Check that the front and rear suspension operates
smootnly without binding, and that the rear
suspension is correctly adjusted and free to travel
up and down without fouling the scooter's
sodywork or any panniers you may have attachea,
Also ensure that the steering moves smoothly

from lock to lock.

Be legal and safe
Lighting and signalling: belore setting
off, check that the headlight, tail light, brake light,
and turn signals all work correctly for your safety,
to let others know where you are and what your
intentions are as well as lighting your way, A
working horn is ugeful from this point of view too
and, like funclioning lights, is a legal requirement
in most countries,

Safety: check that the throtile rotates smoothly
and snaps shut when released in all steering
positions. Ensure that the stand return spring
nolds the stand securely up when retracted. It is
also essential that both brakes work correctly
when applied and free off when released,

and comfort

Keep an eye ¢

{read.
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maintenance

114

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 I
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 body e 1r els necessary to ac

the housing for the ter, which cleans air
enlering the carb. Undo any screws securing the

air filter cover and remove it. Take out the element,
removing any additional screws as necessary. The
element will be either paper or foam.

If paper, place the filter face down on a clean
surface and tap gently to remove dust and dirt. If
you have access to a comprassed air line,
carefully blow dust and dirt from the element. A
darmaged or very dirty, clogged element should be
e,

f the element is foam, remove and 'wash itir
hot soapy water, then blow it dry with
compressed air line or a hairdryer ge
setting, Do not wring out the element in cas
tear it. If the element is damaged or extremely
d can't be cleaned, replace it
Clean transmission filters in the same way as
for air filters,

Maost foam filter elements should be oiled
before refitting. Use either air filter ail, available in
liquid or aerosol form, or make up your own 50/5C

nixture of petrol and two-stroke
be squeezed out. Wear suitable glov
care not to damage elerr squeezing too
hard, Let filters dry for a spell before refitting,
ensuring that filter nousing seals are in good

repl

tby

condition, If they aren't, replace them,
Battery

> the electrical section in this chapter for advice

Brakes
See the braking section In this chapler for advice
on brakes
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Cooling system
Liguid-cooled scoaters should have the entire
systemn regularly inspected. Before undertaking
any inspection or work, be sure that the scooter is
thoroughly cool, The engine and cocling System
can retain heat for a long time after the machine
has been run,

Apart from your daily check of coolant the
entire system should be periodic alw locked at L,
leaks. Each coolant hose and pipe should be
inspected along its length and &t jeins and unions,
as should the areas around the head gasket,
where coolant enters and exits the engine's water
jacket, and arcund the coolant pump. This will
mean removing much ¢f the bodywork to provide
easy access. Pipes can perish and crack, or
become damaged through rubbing against other
components, Sgueeze the hoses along their
length. They should be firm, but flexible, and
regain their shape when you stop squeezing them.
If they have become hard, they are beginning 10
perish and should be replaced.

If you find signs of leakages at joins and unions
in the system, tighten the hose clips, but not so
much that they cause the hose or union to
collapse,

Next thing to look at is the radiator, which
should be inspected for leaks as well as physical
darmage. Also make sure that the radiator is
carefully cleaned to remove dirt and dead insects
from the fins. Otherwise its efficiency will suffer

scause air can't effectively get to the fins to cool
thern, Check also for bent or damaged fins. Bent
fins can be gently bent back with a screwdriver,
but if mare than a third of the radiator's area is
affected, replace the radiator or have it repaired

Leaks from a radiator will leave scale deposits

or coolant stains below the leak. A leaking radiator
can be repaired, but if the damage or corrosion is
too expensive, replacement is the only option.

If the cocling system is leaking from any point,
daon't be tempted to use car-type radiator sealants
as they can block the narrower waterways faund
in scooter coolant s) /s.fer..s

Look at the coolant in the reservalr. If it is
discolourad or full of c,-,alt. the gyslem sho
drained, flushed out and refilled with fresh coolant
in accordance with the procedure in your
scooter's warkshop manual, To test that there's
sufficient antifreeze in the coolant, and that there
is the right concentration, use an antifreeze
hydrometer. If this indicates that the coolant is no
longer up to the job, then the system will have to
be drained, flushed and refilled.

Always run the scooter, let it get up o
operating temperature, then check for any leaks
after undertaking any work on your machine’s
cooling system:

If yaur coolant level drops inexplicably, and
there are no apparent leaks, have the system

d be

1 1 6 he scoil

pressure-checked
If the system does

t,\, a dealer.

need draining, f:ushing and
refiling, first allow the engine to cool completely.
Never let antifreeze get in contact w |.h your skin o
the painted or plastic surfaces of the scoote
Rinse off spills immediately with
Antifreeze is highly toxic, so never leave it lying
arcund in an open container or in puddles on the
floor — children and pets are attracted by its sweet
smell and may drink it. Check with local authonties
(councils) about disposal of antifreeze. Many
communities have collection centres that will
dispose of antifresze salely. Antifreeze is
flammable too, so store carefully.

Ta drain, remove the cap from the coolartt
reservalr. If there is a hissing sound as you
unscrew it, thers is stil pressure in the system, so
do not unscrew any further until the nissing stops.

Position a suitable container underneath the
lowest detachable point on the lowest coolant
hose unclip and detach the coolant hose. Allow
the coolant to completely drain from the system

Now flush the systerm with clean tap water by
inserting a garden hose in the reservolr filer neck,
AI loww water to run through the system until it flows
d clean from the detached hose. If there is a
Idrgu amount of rust or sediment in the water,
remove the radiator and flush it out separately.

Reconnect the coolant hose and secure it with
its clip then fill the cooling system by pouring

olenty
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clean water mixed with flushing compound into
the reservoir filer. Check that the flushing
compound is safe for use with aluminium, and
adhere to the manufacturer's instructions. Fit the
reservolr cap then start the engine and allow it to

get up to normal operating temperature, Let it run
for about five minutes, Stop the engine, allow to

cool then remove the reserveir cap carsfully and
drain the system again as before. Reconnect the
hose, refill with clean water, run the scooter up
and drain again.

MNow refit the hose ana refill the system with
the comect coolant mixture, pouring it slowly into
the resarvair filler to minimise the amount of air
getting into the system. Some systems will have
o have the water pump bled after filling; on
others it will be necessary to connect a bleed
pipe between the pump and the reservoir while
filing. Refer to your manual.

Once the coclant is up to the MAX level mark
on the reservoir, refit the cap. Now put the
scoater on its centrestand so that the rear wheel
s clear of the ground. This may mean putting a
piece of wood or similar under the stand to raise
the wheel sufficiently, Start the engine and let the
scocter idle for two to three minutes. Gently rev
the engine a faw times then swilch it off, Allow
the engine to coaol then remove the reservair cap.
Check that the coolant lsvel is still at the MAX
mark. Top up if necessary, then refit the cap.

Check the system for leaks, as described
ve, and remember to ensure that coolant is
perly disposed of. Don't just pour it down the
drain,

Two-stroke
cylinder head and
piston/barrel
decoke
(decarbonisation)

Modern fuels and two-stroke oils mean it is
unnecessary to decarbonise as frequently as in
the past. But if your riding involves a lot of short
journeys where the engine doesn't get up to full
operating temperature for a prolonged period, you
will need to deccke at least as often as your
service schedule recommends.

First remove the cylinder head as per the
nstructions in your manual, Remaove all
accumulated carbon deposits from the cylinder
head's combustion chamber using a blunt
scraper of hard wood or very soft alloy or copper.
The cylinder head and piston are made of
relatively soft aluminium, so care must be taken
not 1o gouge or score the surface when scraping.
Turn the engine cver until the piston is at the very
top of its stroke. If the head studs also secure the
barrel to the crankcases, hold the barrel down to

avoid disturbing the base gasket. Smear grease
around the edge of the piston to trap any
particles of carbon, then scrape the piston crown
clean, again taking care not to score or gouge it
or the cylinder bore,

Clean out the carbon, then lower the piston
and carefully wipe away the grease and any
remaining particles, Alsc scrape or wipe clean
the intake and exhaust ports in the cylinder. If the
exhaust port is heavily coked, the exhaust
system will prabably also require cleaning
as well,

Finish the piston head and combustion
chamber off using a metal polish. A shiny score
and gouge-free surface is more resistant to the
puild-up of deposits. Now reinstall the cylinder
head in accordance with your manual's
instructions.

Drive belt -

inspection and
renewal

Remove the transmission drive belt cover, then
inspect the belt as described in your manual and
renew it if necessary. If unusual or fast wear are
detected, inspect the pulleys and the rest of the
transmission gystem,

e Wil
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Engine ocil and filter
- four-strokes

Regular routine oil and filter changes are the single
maosl important maintenance procedure you can
pearform on a four-stroke enging. The oil not only
lubricates the internal parts of the engine, but it
also acts as:a coolant, a cleaner, a sealant, and a
protector. Because of these demands, the oil
takes a tenific amount of abuse and sheuld be
replaced often with new oil of the recommended
gradea and type, Any savings you make by buying
a cheap oll as opposed to a good guality oll will
pale into insignificance if your engine gets
damaged

On some engines the all filter only has to be
renewed every other change, for other scooters it
is suggested that this is done with every change.
Many engines alsc feature gauze il strainers that
have to be cleaned when the ol is changed. Qil
drains best when the engine is warm, but take
care when draining the oll, because the exhaust
pipe, the engine, and the ol itself can cause
severe burms.

Warrm the engine so the ol will drain easily,
then stop the engine and turn tha ignition off. Pul
the scooter on ils centrestand an a level surface,
and position a clean drain tray below the engine,

Unscrew the all filler plug to vent the
crankcase, This will also help to remind you that
there is no il in the engine. Next unscrew the ol
drain plug from the bottom of the engine, and
allow the il to flow into the drain tray, t's best 1o
discard the drain plug's sealing washer and
replace with a riew cne on reassembly, even if it
appears 1o be in good condition,

Remave any ol strainer fitted, as detailed in
your manual, Clean the gauze in sclvent and
remave any debris caught in the mesh, Check the
gauze for splits or holes and renew it if necessary.
Install the strainer, fit a new sealing washer or O
ring to the plug I necessary, then install the plug
and tighten it securely.

YWhen the oll has completely drained, fit the
drain plug using a new sealing washer, and tighten
it to the torque setting in your manual, Avoid over
tightening, or you'll damage the threads,

If due for renewal, place the drain tray below
the oil filter, Unscrew the filter or cover over it (note
thal there is sometimes a spring behind the cover
nolding the filter in the correct pasition). Tio any
remaining oll into the drain tray, Any O-rings and
seals to do with the filter ar its housing should be
removed. Tighten filter hausing boits to the torgue
settings in your manual, Avold over tightening or
you'l damage the threads.

Refill the engine to the proper level using the
recommended type and amount of oll. As thers is
some ol left in the engine during an oil change,
you won't need to use the whole amount specified

h
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Transmission
oil-level check and
change

Have the scoo

er held off its centrestand on level
ground. Some scocters are fitted with an integral
filler c“ap ‘ ipstick and some have an ol level
olug. Check your manual, Unscraw the filer cap
or plug from the transmission casing. Discard the
filer plug sealing washer as a new one should be
used on reassembly

On scooters with a dipstick, use a \,Iﬂ’m rag or
paper towel to wipe off the all, Check in yo
owner's manual for how to test the ol Iﬂv\,l on your
i maching. On some scooters the dipstick
has to be fully wurowed back into the casing when
the level reading is being taks
dipstick must be res ted in the h e

spec

Do not risk underfill
as a tre ssion seiz 'fe or dangerous ol .,a.#{.';‘g&'a

conte g the rear tyre may resull.
On scooters with level plugs, remove the plug
the oil level should come up tL,- the lower threads
is just visible on the threads; on others
suld be just starting to emerge from the
lug hole, Again refer to vour mant

If the cil level is below the apprapriate line on
the dipstick, or below the level of the plug threads,
tL 0 ThL, ’1“’1 L\Ox up w.r“ the recommended grade
: oil can 1o lop up
D- not o»*fzrhl
2ty rely by
nand, or f'f a new fe\)l ng w Sz‘h—"’[ » the level plug
and lighten it securely.

To change transmis first
exnausl system and rear wheel if regL
access to the drain plug and place a f‘if—‘dﬂ a’:m

fray below the gearbox. Unsc
level plug depending on w ooier y::u have
10 r“;eu. the oil drain, Unsc the oil drain plug,
and let the oll flow into the drain tray. Discard the
‘“‘;i,.h’t]‘ washers on the drain and level plugs
pecause new ones should be used,

When the ol has completely drained, fit the
f'Jm-r' plug using a ne ling washer, and tighter
t securgly, Use a correctly set torque wrench to

avoid over tightening and damaging the casing.

Refill the umarbov to the proper level using the
recommended type and amount of il Install the filer
cap and tighten 'I sacurely by hand, or fit a new
mahu washer 1o the level plug and tighten it securely.

heck the oil level again after riding
minutes and, if necessary, add more ail.
around the drain plug for leaks.

The old ail drained from the gearbox cannot ba
re-used and should be disposed of properly. ]
Check with your I\,L,r.l refuse disposal company,
disposal facility or environmen le ciqf‘l oy [0 ses

e filler cap or

Don't pour used ©
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Headlight check
and adjustment

jiremert,

A badly adjusted headlight may cause problems
1coming traffic or provide poor, unsafe
dmination of the road ahead. BE‘ ore adjusting
e headlight aim, be sure to consult with local

s and regulations,

Most scooters have adjustable headlights,
Refer 1o your manual for the location of the
adjuster screws and the directions they should be
tumed in to effect up and down movemert,
Belare making any adjustment, check that the tyre
pressures are correct and the suspension is
properly adiusted. Make any adjus
ight aim with the machine on level ground,
with the fuel tank half full and with an assistant
sitting on the seat with the scooter off of its stand.
the bike is usually ridden with a passenger on
the back, have a second assistant 1o do this.

ents to the

idie (tickover)
speed - check
and adjustment

The idle speed should be checked and adius
vhen |L is obviously too high or too low, which will
> the engine to race if too high, or falter and
a . Before adjusting the idle speed,
make sure the valve clearances (four-stroke
engines only) and spark plug gap are correct. Turn
the handlebars from side to zsi"(—" to see if this has
any effect on the idle speed. If it does, the throulo
-able may be wrongly adjuste \1 or routed, ¢
possibly wom out. This can be L]rlfl"lE‘fle :a”d
may lead to a loss of control of the scooter. Refer
fo the section on cables later in this chapter and
-v“'r\; the: problemn before proceeding.

The engine should be at normal operating
temperature before adjusting the idle speed. This
is usually reached after 10 to 15 minutes of stop-
and-go riding. Put the scooter on its centrestand
and make sure that the rear wheel is clear of the
ground. If your scooter has a rev cour
(tachometer) the procedure is easier as you can
comrpare the engine speed your scooter is idling

at with that specified in your manual. In the Snap the throttle briskly open and shut a few

absence of a rev counter, which few scooters times, then recheck the idle speed. If necessary,
have, make sure that al idle (with the twistgrip fully repeat the adjustment procedure,

closed) the engine speed is steady and does not I & smooth, steady idle can't be achieved, the
fa!\er, t should also not be so high that the fum/d.r mixture may be incorrect dus to a dirty air

automatic transmission engages and the wheel filter, blocked carb o sorrect float
starts o turn, height. One other potential cause is that the

The idle speed adjuster screw is usually found adjuster cable has run out of adjustment and &
on the carburettor, or there may be a remote replacement is required.

cable and screw nearby the engine idling, With the idie speed correctly adjusted, recheck
turn the screw Io increase and decrease the throttle cable freeplay and adjust accordingly

idie speed. (see the cable secticn in this chapter).

iur scooter 121
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Nuts and bolts -

tightness check

\.fib.fagtim can loosen fastensrs, so all nuts, boits,

screws, ele, should be frequently inspected and
checked for tightness.

Special attention should be given to the folicwing:

o Spark plug

o Carburettor clamps

o Engine oil drain plug (four-stroke engines)

o Stand bolts

o Engine-mounting bolts

0 Suspension and swingarm bolts

Handlebar lever clamp bolts

o Wheel bolts

@ Brake caliper and disc-mounting bolts (disc

brakes)

© Brake hose banjo bolls (disc brakes)

a FxhaL,a. system bolts/nuts

o Transmission drain plugs

Equip yourself with a torgue wrench and use it to

tighten key fastenars to the correct lorgque sellings

as ¢ 1in your owner's or workshop manual.

ecified
Secondary air
system - clean

Some scooters with catalvtic converlers
secondary air systems whose filters and
must be periodically inspected and cleanad or
replaced. Refer to vour manual for locations and
the correct maintenance procedures.

Spark plug gap:
check & adjustment

Some scoaters have their spark plugis) well
tucked away, but don't use this as an excuse to
avold maintenance of these crucial components.
Ensure that the engine and exhaust system are
cool before attsmpting to remove a spark plug.
Use the correct size spark plug socket — there
should be one supplied chT]UT‘ the mainly cheap
and nasty tools that came with your scocter. You
will almest certainly have to remove the eng
access panel or side cover from your scooter, and

{

L

i,

have
VANES

any engine cowl over the cylinder head oo

Pull the spark plug cap off mr, &,sark r lug, then
unscrew the plug from

Inspect the slects udw *jr WEAr, an ft I e centre
and t':id' ade should have sguare edges and I
Ihe side electrode should be of uniform thicknass.
Look T-Qr excessive carbon deposits and eviderice
of a cracked or chipped Insulater around the

central electrode. On a carrectly running endine
the spark plug's insulator 2 deposits should be
straw brown in colour, White deposits indicate
lean running and overheating, while dark or black
oily deposits point to rich running or possible
engine problams, Chack the threads, the washer
and the ceramic insulator body for cracks and
(J-THF'-r damag

the electrades are not excessively waormn, and

if r.'le. deposits can be easily removed with 2 wire
brush, the plug can be re-gapped using a spark
PiUg gapping tool and/or feeler gauge and re-
used, If inany doubl as to the condition of the
plug, replace it with a1 they are not
axpansive,

Spark plugs can be cleaned by sandblasting,
80 long as they are cleanad with a high flas

solvent afterwards,

Before instaling a new plug, ensure it is of the |
correct type for your scooter as per 1
specifications in your manual, Chack the gap
between the electrodes. Co re the gap to thal
specified and adjust as necessary. If the gap mus!
be adjusted, bend the side electrode only and be
very careful not to chip or crack the insulator
nose Maku sure the ws 1 place befor
installing the plug.

Because cylinder heads are made o
alurminium, wh -“,h Is soft and easily damaged,
thread the plug into the head by hand. Once the
Dlug is finger—t%gm, H & |ob can be finished with the
plug sockel. Take care not to over tighten the
plug. You don't want to strip the thread although a
stripped plug thread in the cylinder head can be
repaired with a thread insert. Now reconnect the
spark plug cap and replace any engine cowl and
the bodywark,

1=t
=
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Speedometer cable
and drive gear -
lubrication

Some scoolers have electronic speedometers
there's no need for maintenance here. For
anical speedometers, remove the
lomster cable from the machine. Withdraw
the inner cable from the outer cable and Iubricate
it with mator oil or cable lubricant. Do not lubricate
the Upper few inches of the cable as the lubricant
may travel up into the instrument head. Lubricate
| clean environment 1o avoid picking
that could grind away inside.

ave the drive housing and clean all the
ease from the speedometer drive gear/drive
19 Using degreaser if necessary to get it all

oul, then lubricate the components with clean
grease and re

semole them.
Centre & sidestands
Stand pivots are exposed to road dirt and the
elements, so they should be cleaned and
ubrcated periodically to ensure safe and trouble-
free operation,

In crder for the lubricant to be ap
will do the mo:
isassembled
being used; it can be applied to the pivot joint
gaps ang usually works its way into the arsas

where friction occurs, If motor ofl or light gr

@y
=0

=

pind or wear more guickly.

The retum springs should be able to retract the
stands fully and keep them in the retracted
sition while you're riding. Lazy or broken springs
Aef be replaced. As the springs are very

oring puller tool as used on

roycle race exhaust systems. A flapping or
ng stand can aig into the ground when the
or is on the move, potentially causing an
accident,

Steering head
bearings

See the section on bearings later in this chapter,

Y] e
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Suspension check

It is vital ‘;-;_Rle safe control, stability and handling
of your scooter that suspension components are
maintained in perfect condition. Loose, worn ar
damaged suspension paris affect a scooter's
stabllity and control as well as compromising rider
and passenger comfort,

Front suspension

Stand alongside the scooter and apul\s the front
brake while pushing the handlebars daown
repeatedly to compress the suspension. You're
looking for smoalh movemant of the suspension
without binding and stiction, where the fork seals
and bushes prevent the forks from compressing
and decompressing smaoathly. If this happens the
suspension will have to be dismantled and
inspected.

If vour scooter has a monoshock front end,
check the shock for fluid leaks and ensure that its
mour'.tings are tignt and the bushes are in good

ondition. Leaky s

hnlmrg is rarely economical,

On scooters sguipped with 1 opic forks,
check the area around the dust seals for signs of

gredse ks, then carsfully lever off the dust
sea uni"r* a f'« - )Id led screwdriver and inspect
the area behind it I corrosion due o the ingress

of water s evident, the seals must be renewed,
I’J.e'I:—:er to your workshop manual for the correct
e. Exposed chrome plating on fork
ons can corrode and pit, which can lead to
the fork seals being torn and damaged. So keep
the stanchions as clean as possible and spray
them regularly with a rubber- and plastic-friendly
rust infibitor, If there is any corresion or pitting
apparent, treat them as soon as possible before
they deteriorate further. Finally, check that all
suspension-related nuts and bolts are tight in case
any have worked loose,

Rear suspension

If you scooter is equipped with twin rear shocks,
both must be in good condition. If either is faulty,
they must be renewed as a pair or the suspension
will not work properly and handling will be
compromised.

Inspect rear shock(s) for fluid leaks and
tightness of mountings. Leaking shocks should be
replaced as rebuiding is rarely sconomical,

With the helo of an assistant to steady the
scooter, compress the rear suspension several
times as you did for the front. The suspension
should move up and down freely without binding.
If vou feel binding, the worn or laulty component
muv-l pe id ed nnd renewed. The problem
could be due t© the shock aosorber or the
pivoting bush ar bearing assembly between the
angine unit and the frame.

Support the scooter so that the rear wheel is
ound. Grab the engine at the rear and
.attumo*. to rock it from side to side — there should
be no discemible freeplay between the engine and

aff th e
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frame If there is movement, inspect the tightness

of the bush/bearing assembly and engine
mounting bolts. Ensure the bolts are comectly
torgued as per your manue >ck again for
movement. If you can :~;3:il‘ feel movement
disconnect the shock at its lower mounting point
and check the 3.V|ngarm again. Any movemnent
will now be even easier to datect, If there is
movement, then the bush/bearing assembly will
reguire closer inspection,

With the shock{s) reconnected, grab the top of
the rear wheel and Duil it upwards — there should be
no discemible fr y before the shack absorber
beging to compress, If there is, the sr“c-r:k absorber
mountings are wom and will have 1o be renewed.
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Valve clearances -
check and
adjustment (four-
stroke engines)

The engine must be completely cold for this
maintenance procedure otherwise the valve
Clearances cannot be accurately checked. Let the
machine cool for several hours, preferably ovemight,
before attempting to check and set the clearances.

Remove any body panels necessary to gain
access to the aternator (to allow the engine to be
turned over with a spanner or socket on the
altemator nut) and the cylinder head.

Remove the spark plug to make it easier to tum
over the engine and remove the valve cover(s),
Discard the cover gaskets or O-rings as new ones
should be fitted on reassembly,

Tum the engine in a clockwise direction until the
timing/top dead centre (TDC) marks align as per
your manual. Ensure you use the appropriate mark.

Valve clearances are usually checked with the
engine at TDC on its compression stroke, so thal
the valves are closed and a small clearance can
be felt at each rocker amm. If the engine is not on
its compression stroke, rotate the crankshaft
clockwise one full turn (360°) so that the
timing/TDC marks once again align.

Insert a feeler gauge that's the same thickness
as the correct valve clearance as specified in your
manual between the rocker arm and stem of each
valve, and check that it is a firm sliding fit - you
should feel a slight drag when the you pull the
gauge out,

If the valve clearance is too small or too large,
slacken the locknut and turn the adjuster until a
firm sliding fit is obtained, then tighten the locknut
securely, making sure the adjuster does not turn
as you do so. Re-check the clearanc

Apply some engine ol to the val ssemblies,
rockers and camshaft before instaling the valve
cover and fit a new cover gasket or O-ring. Install
the remaining componants in the reverse order of
removal,

Variator and clutch
- check and
lubrication

Variator

Remove the drive pulley and the variator as
instructed in your manual. Disassemble the
variator and check all components for wear as
described in your manual. If applicable, grease the
rallers and the roller tracks in the housing.

Clutch and pulleys

Remove the clutchies) and pulley assemblies as
described in your manual. Take apart the pulley
assembly and check all the components as
described in your manual, paying particular
attention to the bearing surfaces of the inner and
outer pulley halves, and the condition of the
bearings.

Wheels and tyres -
general check

Wheels
Cast wheels are virtually maintenance free, but
they should be kept clean and checked
periodically for cracks and other damage. Also
check the wheel runout and alignment.
Sometimes damaged cast wheels can be
professionally repaired, but often replacement is
the only safe option

Check the rubber bodies of valves for damage
and deterioration, and have them renewed as
necessary. Alsa, make sure the valve cap is in
place and tight. If fitted, check that the wheel
balance weights are firmly and securely attached
to the rims.

Tyres

Check the tyre condition and tread depth as per
the daily (pre-ride) checks,

ing afte r scooter 125
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system ¢ high he

maintenance schedule for
obvious reasons. Scooters use
drum and disc 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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Replacing disc
brake pads

To fit new brake pads the caliper(s) will have to be
remaved so that the moving piston(s) can be
pushed back with a piece of wood to
accommodate the new pads, The pistons wil
have moved closer to the disc to make up for pad
wear. Before doing this, clean the moving piston(s)
as thoroughly as you can. If pistons are pushed
back without doing this, dirt and brake dust can
be forced back into the caliper, preventing the
pistons withdrawing properly when the brake lever
is released. A generous squirt of brake cleaner
and a wipe with a rag is usually enough to clean
the piston(s). More stubborm deposits can be
shifted with the help of an old toothbrush,

The brake fluid leve! will rise in the reservoir as
the caliper(s) are pushed back and may have to
be siphoned off with a syringe. Be careful not to
get fluid on paintwork or plastics — it can attack
them In seconds,

Add more brake fluid of the comrect type as YOL
pump the calipers up after refitting if required. Do
not allow the fluid level to get too low while you're
doing this or air can enter the system, and make
Sure you pump the brake lever to put the pads
back in proper contact with the disc before riding.

Brake shoes

Drum brake shoe wear is gauged on most
machines by a wear indicator on the outside of
the brake plate. Where no such indicator is fitted,
if the brake plate lever can form an angle of less
than 90 degrees when the brake is applied, the
shoes are due for replacement.

Replacement means removing the whesl(s), so
make sure that the scooter is properly supported.
Slacken off brake cables. Years ago brake shoes
conteined asbestos, these days modem materials
are used. But it stil makes sense to wear a mask
where there is any danger of coming into contact
with brake dust. Use a rag soaked in brake
Cleaner to clean out drums and check the braking
surface for excessive wear or scoring. Brake shoe
retum springs should be in good condition and
greased very lightly before they are replaced. A
very light application of grease around lever pivots
is a good idea tog.
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Other brake
maintenance

As well as the pads and shoes, other elements of
the braking system require attention too,

Hydraulic disc systerns self adjust lo
compensate for pad wear, but keep an eye on the
fluid level in the reservair, If the level drops below
the minimum marker on the reservoir there is again
a chance that air wil be drawn into the system,
reducing its efficiency dramatically and making the

ontrols feel spongy. Check the fluid level
indicators regularly on the master cylinders and
never let it drop below the minimum mark. If air
does enter the system, the brakes will have to
be bled,

Brake fluid is hygroscopic and absorbs
maisture from the atmosphere over time, This
impairs efficiency and makes the brakes fesl
spongy. Fluid should be replaced in accordance
with the service intervals suggested in your
manual. If no interval is suggested, replace fluid
every 6,000 miles (10,000 kilometres) or every
two years, whichever comes firat,

Mg drum brake shoes wear, slack in the
operating cables will have to be taken up. Check
your scooter's manual for details of your system.
Cables must be in good condition and kept
correctly adjusted and lubricated. Too much cable
free play and the shoes will not be able to make
full contact with the drum; too little and there is a oil
danger that the brake will bind. Keep brake
operating lever pivot points on drum brakes
greased, but be careful not to Use so much
grease that some might contaminate the shoes or
braking surfaces or attract abrasive dirt, A dry film
lubricant is preferable.

Disc and drum surfaces need to be checked _
regularly too. Discs should be inspected for |
cracks, as should drums. Discs and drums should '
also be measured for wear and distortion, and
replaced if necessary. The minimum thicknesses
are normally stamped on the parts, and can also
be found in your manual along with maximum
permissible run out.

On disc brake systems the hydraulic seals and
noses degrade over time and must be renewed in
accordance with your scooter's service schedule.
Again, if no interval is gested replace hoses
avery 12,000 miles (20,000 kilometres) or thres
years, whichever comes first. Inspect hoses and
unions regularly for signs of leaks and corrosion at
the banjos,

Some scooter brake systems have cable
operated hydraulics. In the case of these, aparl
from periodic attention to the hydraulics, free play
will have to be taken out of the cable as it
stretches with use.

& check

Nipple

- Plastic bag sealed
around outer cable

Cable suspended
vertically

Cable lubricated
when oil drips
from far end
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Cables

130

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 all-
hydraulic systems, they operate
the brakes, too.

Simple as cables are, they do reguire some care

and attention for optim performance. The most

or similar, wearing through the outer casing. Once
this happens water is likely to creep in and
corrosion won't be far behindg,

Check for chaffing by inspecting the entire
length of cables for flat spots on the outers. You
should be able to see potential problams by
turning the steering, or having an assistant turn it
lock-lo-lock and watching the cables.
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Routing

When you route ’-rlfllc-,-u

hf"ttf‘r T‘qt"ﬁ e

are "_hs'-':

1=y

0 slick. Bad r’:-\.|l'|"a-:u_
D operate w
3, Make a note o
vas routed, |r adveriant or‘#mt':n fhlu igh t‘
routing s particularly a orot

lock with the engine
throttle doesn't of

Cables should & T
mp- onents that build up significant amounts of
he 3UCh as exnaust systems and engine
casings, or L"e outers will melt and intemal
lubrication will be lost,

Adj ustment

Cagle tly adjusted for prog
Thare must be ad

22N the inner and outer ac

er

) Your 'v--".‘lll.lc'\l.

Lubr:catlon
A5 cables &
caused by fr 8]
buiid up In the cable. If a
should be replaced immed
then lubricating

the dirt and

el ana ;squ .
) :’-zxpels I._I'Irl and ensuras the cable

,-xrr‘h er methad is 1o use a pres
filled with light @il ang op
the L:"l through the caole.

If an cable outer s a nylon liner, dor't use ol
W lupricate it. Ol can make the |in |

& cable to seize. Use a silicone

sUre ._,-t-r'if"f
1and to force
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e

ing for front wheel

Looking for play in the
steering head bearings,

1 with the front whee/
off of the ground

132 The scooter binc

ik

Bearings

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 bearings to check:
wheel, swingarm, suspension linkages and
bushes, and headstock.

We looked at the suspension bushes and
bearings when we talked about suspension
maintenance so we'll concentrate on wheel and
headstock bearings in this section, Unlubricated,
worn or badly adiusted bearings will adversely
affect your scooter's handiing characteristics.
Fortunately checking them is a faidy simple task,
especially with a friend helping.

Wheel bearings

To check the front wheel bearings you need to
establish if there is any sideplay. The wheel should
be free to spin forwards and backwards. To chec
bearings, sel the steering in the straight ahead
position. Have your scooter on its centrestand and
have a helper lean on the back of the bike,

Grab the wheel from one side and try pulling
the top towards you while pushing the bottom end
away. Any clicking or clunking you percelve is
likely to be in the bearings, and the wheel should
be removed to replace them. The procedure is the
same for the rear wheel; again, it's easier if the
wheel is off the ground by means of the
centrestand. In the case of many scooter rear
wheels, thers are no bearings in the wheel itself.
Instead they are located in the drive shaft on
which the wheel locates.

Wheel bearings are usually ball type with cne
prassed into each side of the hub, With
prevention being betler than cure, unsealed types
can be repacked with grease in situ at regular
intervals to proleng their life.

VWhen fitting new bearings, drive only on the
outer race 1o avold damage, and ensure they are
going in square to aveid damaging their housings.

Transmission
bearings

Rough power delivery and suspicious noises from
the transmission can often be traced to failing
bearings or bushes, There is a variety in the 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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O ——

Swingarm bushes
Checking tlwe%v-'»-'ing]aarrrl pivot bushes is a similar
procedure to whesl bearings, You need to iy to
move the swingarm from side to side with the
scooter on its centrestand. If the bushes feel
suspect, you can carry out the same test to make
doubly sure with the suspension disconnected
fram the swingarm. But in order to do this the
scooter will have to be on either a centrestand, a
stand under the scooter or suspended from a
Deam in the workshop. It's much easier to fee
swingarm pivot bearing play this way,

Scooter swingarms usually have bushes
although there may be other types of b&ar;r“g
found on super scooters. Refer to your manual for
informaticn on replacement,

Steering bearings
Headstock, or steering, bearings need to be
checked in two ways. Witn no weight on the front
wheel move the bars left to right, Steering action
should be smooth and light. Any notchiness or
tight spots are signs of bearing damage, and they
should be replaced

Because of the hard work these bearings do
they often work loose. Still with no weight on the
front, get someone to push and pull guite hard on
!I"r—* bottom of the front suspension. While they do

1is, check for small moverment by pl lacing your
hng&ra behind the top of the steering stem where
h. If you feel movement, the

the handlebars attach.

bearnge are loose and need adjusting, which vour

manual will explain how to do. You can also check
for free play by pushing and pulling at the battom
of the front suspension,

Steering bearings benefit from regular regreasing
and being correctly adjusted. The most comman
type on scooters are uncaged ball, although some
larger machines use taper roller or caged ball,
Uncaged balls can be tricky 1o fit, as the grease
you've used to hold them in the bottom race while
you get the bottom yoke back in f’ii s to do so, and
the tiny balls drop onto the workshop floor.
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lectrical

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. When 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 regularly.

Battery

Keep an eye on your battery. U

at

d an

ry that S 10 be topped up too
T dicates problems with the charging
system, Reler to your manual for checks
Make frequent chacks to ens
battery terminals are tight. These ¢
and cause or

working just fine. A smear of patroleum jelly o

electrical grease prevents co n forming on the

terminals and ensures a good connection.
Typically a conventicnal lead acid battery wil

last for up to three years provided it is properly

aint charged up using a trickle

scooter isn't in regular use;

B = langer service from a

sealed-for-life type.

m
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COnnectors

e regular checks of the push-
the various electrical componsr
I“‘-L‘-"“ ana ur J-e lcom itsealf,

5 into the

connector

e contact cle
ray bodywork or
nents as they may
sleaner. Plastic-
ilable, ard it

ttle whether or

xaner on

1 grease or a sguirt
before
easier to split

; vill m dl< them «
next fime.

Bulbs

ten -'10 YOl see
ut? Check
5 1.'1( WIV both
1k° light and its awitches
ride. There's a major

f you notice the direction indicator |di(_): light an
the dash flashing quicker than usual, it's normally
' cne or mare of the |r1o|c-:1tur oulbs

at's a-*-;'u.'.)-'l«(ing Tn 10,

Fuses

First thing to suspeact when an
compor WO
fuse

'?“.ako sure If

e

asily accessibie

rk or close 1o

nt Y
hIL n does

There's usually a helpful key on a printed
n the lid of the fusebox to tall yo

: and sometimas thare ¢

me machines
=ms, usually f

> short circuit or a
ut oJfTI”*I.’T!LA:« they

h’}* orn mac hmc—:‘c

ed to fit a higher
“h::r': it :;I_JT. Some scooters have

|IIT. breakers In place of main fuses
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MoTs

An MoT 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 without
one and your insurance may be
invalidated if you have an accident

while your bike has no MoT.

® Headlight beam mi

But remember that an MoT certificate is no more
than a piece of paper stating a particular scoater
was In roadworthy condition at the time it was
inspected. It shouldn't be taken as hard evidenc
of overall mechanical condition, either for the
scooter you own now or when buying a second-
hand one.

Here are the areas the MoT inspector will be " ¢
looking at. You'll save a lot of time, hassle and
money if you check them yourself before going to |
the test centre,

[an

Lights, indicators,
horn and reflector

® Headlight and tail light must both operate with
the switch in high and low beam positions

@ \\/ith the switch in the parking light position,
front and tall fight must light up

® Indicalors must flash at the proper speed and
the wamning lights for them and their switch
must wark properly too. If vour scooter has a
hazard warmning system, all four indicators must
flash when it's operated

® The brake light must come on when each
brake Is operated. Scooters used after April 1,
1886, must have a brake light switch for both
front and rear brakes

® Hom must have a continuous tone
sufficient volume

and

ist be at the right height,
The MoT station has eguipment to check this, If
you think yours is out, check it as par the
diagram on this page. Draw a horizontal line on 1
the garage wall the same height as the «
of your headlight and pasition the scooter at
the distance and angle shawn in the diagram.
Draw a vertical line in line with the centraline of
the scooter. Now take the scooter off its stand
and sit on it. When
beam on the wall should fall below the
horizontal and to the left of the

Wy

e
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Exhaust

® Nust be securely mounted and not fouling rear
suspension components or wheel

® The scooter will be started and the throttle
operated 1o ensure there ars no holes or leaks
in the entire system, including the collector box,
where applicable

® The tester will look for either an ariginal fitment
exhaust, or the BSAU 193 stamp on the
silencer. Blkes made before January 1, 1985,
are exempt from this requirement. Anything
marked ‘race use only’ or 'not for road use’ will
be failed. Overall loudness on questionable
cans and systems generally is at the discretio
of the tester,

- -

Final drive

® The final transmission will be checked for leaks
that could lead to oil getting on the rear tyre.

Steering

® The front wheel will be raised off the ground
and the bars tumed from lock to lock to check
bars and switches don't foul bodywork or trap
the rider's thumbs. Broken lockstops and
poorly-fitted non-standard bars can cause
problems here

® At the same time the t
free steering movement without drag or
notchiness caused by incorrectly routed cables
or worn or badly adjusted head bearings

® The tester will also look for play in the head
oeanngs by pulling on the bottom of the fork
legs

® Handlebars and controls must be securely

mounted, as should the grips.

will be looking for
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Front suspension

@ '\f"-f'itl'| the scooter of tand, the

t, hold the front brake on and pur

f\,| k& up and down o check they don
and that the ate damping

® Fork seals anc =hion area next

will be checked, the I( ‘mer for

g or comosion.

r will sit

L bind

to them

- leaks, the

® The inspector wil have an assistant I":-;)Iu" the

front ol the scooter while they bounce
with the ff [hey
for adequ g > rear shog
checking nothing is fouling

® The inspector will look &t the sh

the rear

dampin
® The

garm's pivol bearings wil LL; checked
oulling it from side ( i
st rais E\,- off .h“- C

tor et o\:k or wear in | 8 Suspension

Brakes
® Each whesl will be re
brakes s
spun
® Brake discs wil
ensure the

=2n't on their

WEEN

L1oo large with the

fluid leakage
s will be checked tﬂ

> and that fasteners are
3 or split pins
: s have a self-check
warr m} lig }h* in '|1r: instrument ’-Iu“h the
; at tr 3
GCk braking e
oy aboul if you're
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Wheels and tyres

® | 5 must be free from crac

® Rimaz must be uncreased and true, ”‘fl ieels wil
be raised from the ground and spun to check
the tyres and rims are true, and to make sure
they don't foul mu ension

“""fT] pone|

for excessive

-':II De -::*‘c-(;kr_-'-z:': for adef‘uatf“ Trebfrr as
sidewall and tre

ype and match &
zar, Tyres must be suitable for road use,
anything marked oth > will fail the MoT,

Direction arrows on the tyres will be checked

too

General checks
Remember, the MoT tester isn't looking to catch
s simply checking that your scooter is
v and safe. S0 apart from the items
listed above, check that body panels, seat,
mudguards and major fasteners are secure

{ S anc ols must be securaly
mounted. t\(COS"?'\a(‘ corrosion of frames or load-
components will result in an MoT failure,
sk these too,
make sure your scooler is presentable,

fyou wheel it through the door of the r_egr centre
with parls wired on and broken bits dragging on
the r, it's likely you'll be asked to wheel it
straight out again. The better the general condition
of the bike, the better your chances of an MoT

L’L_<C‘C‘
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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 parts are highly susceptible
to cerrosion caused by road salt used to melt ice
and snow in colder countries. Despite extensive
bodywork on most models, it's surprising how
much destructive salt and dirt can get under the
panels. Corrosion can take hold in a matter of
days, and it's hard to stop the rot, So give your
scocter a good wash before you put it away, and
make sure the machine is completely dry before
it's consigned to the shed.

Remove body paneis to reach the awkward
places undemeath. A firm-bristled bolile brush or
one of the specialist brushes for matarcycle
cleaning makes life easier and saves your
knuckles, although using a pressurs 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.
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® Coat the piston borefs] and rings with oll ¢ Iy
removing the gf -aer|U’]"%‘ and souirting around
a teaspoan of oil down the sparkplug hole(s).
Put the plug(s) back in and crank the engine
over with the kickstart (where fitted) or on the
electric start with the'—‘ Kill switch off. Some
scooters only allow the enging to turn with the
kill switch on so the plugls) will have 1o be
garthed against the cylinder head, far enough
away from the sparkplug hole(s) to avoid
igniting any fuel vapour in the bore(s),

® Drzin petrol from the carb(s) float bowi(s). You'l
find a -1rc1r screw at the bottom of the flos
bowl. This prevents residual petrol in the carbs
lurrn 19 ta varnish and blocking small
carburettor orifices and ainvays. Most scooters
Nave vacuum taps, but if 2 manual cre is
tum it off and allow the scooter ta run until the
engine stops to maks sure no fuel is left in the
carbs, If your scooter is going to be off the
road for a long time, add fuel stabiliser to the
petrol. Otherwise petrol can go off in storage
and you'll need fresh stuff come spring. Or
make sure the fuel tank is at least half empty
betore slorage and top up with a healthy doss
of fresh fuel come spring. Remember to
dispose of old fuel properly,

W

® Alrintakes and silencer onfices can be plugged
ar covered In polythene to prevent the build up
) i Cn'w“qqh-r:n Run the scooter until it's hot,
allow to cool then cover,

® Most batteries, even new ones, will discharge
and go flat if a scooter isn't used for a long
spell, such as over winter. The problem is even
more likely to arse if your scooter is alarmed.

no rnatter haw small the drain. A trickle charger

keeps batteriss topped up without damaging
thern. It's best to remove the battery from t"'e
scocter and keep it somewhere whera thera’s
no danger f-i it freezing, If it's an unsealsd t‘-;'pt—)-
battery, ensura thera's encugh electrolyte in it.

f‘h;;ck ["“'al it

. s ohe freezing
night 1 incur & p Snsive darr“age '\_,:O"rUhk:ﬂ
inhibitorg in the anti-freeze will ne! & Qr(‘w—'z“t
interal damage 1o the cooling systen

® Consider a light coat of WD40 or similar
aerosol water-repellent ail on fork sliders and
other exposed metal parts. Obviously don't
Sprr_-,y the brake discs,

Check tyre pressures. A scooter stood for
EC-'-«'P’E]! menths on flat tyres is likely to deform
them so badly that they will lose their shape or
split. | U\_,‘Iat; oy no more than 5-10psi. If vour
scocter has a centrestand, put the machine on
that and place blocks of wood under each

il ta protect them from damp. Rotate the
wheels periodically so they're not standing on
the same section of tyre

cel

Termpting as it is to start the engine every so
often, try not to unles end to let it get
up to operating femp"-rrf' re. If the engine isn't
tharoughly warm condensation Is likely to form
n the engine and contaminate the oil, This can
cause expensive internal corrosion,
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Trouble

Shooting

142

When things
con't panic. A
as such is gowve
and mechanic
reaschably ea
problem, and al skills or

IE:NLJV"_. ich to it ”r):,'l be

they
2 a mechan
d by ru I ba
. By applyir i
to drill de

an it vo
¥

fu

, there

A will

To heln you see the tree
some r‘-a c rauli-"n ding m }
ight direc mn Two-slroks
any references to v s and
ree, but the rest of the mate
ess of ¢ rﬂi“r'\ type.
] 80 for speci
ual for

he

ial

tment of prob

SCOOer,

doesn’t
start or is difficult
to start

Starter mot oesn’t rotate

Engine kill switch OFF.
Fuse blown, Check main fuse
See your manual.

nd starter circuit fuse.

Battery voltage low.
Chieck and recharge battery,

Starter motor defactwe.
Make sure the 3 tha
the starter r-e.la\,-' {
the r

ult is in the » N OF rcitor
Starter relay fau!ty
= WoUrranual,

Starter smtch not contactmg.

The contacts coulc 1
isassemb

manual,

Igmtlon {mam} SWItch defectlve.

Engine kill 5W|tch defective.
Check fo y or cooded contacts
replace th 45 Necessary.

Faulty srde stand sw:tch

Cloar

anc the s
35N yoUr manual,

Starter motor rotates
but engine does not turn over

Starter clutch defective.
Inspect and repair or replace

Damaged idle/reduction or starter gears.
Inspect and replace the damaged parts. See your

manual,

Starter works but engine won’t turn over (selzed}

crankshatt,
r bearnngs. See y-le I
rmianuzl

& i |

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 ap or pump and

3

ean or rensw the filter,

Fuel line clogged.
Pull the tuel lin

Float needle val\re c[ogged (carbureﬂor models]
For all of i

loose and carefully blow it through,

ves and jets. The
\1 .mci i m,rl auled it
=the problem,

Fuel pump or relay (fuel injection models) faulty.
Check the fuel pump and relay, S Jr manual.

Engine flooded (carburettor models).

Float height tog high, See your manual,

Float needle valve worn or stuck open.
or ot I'f o debris can causs the v

5 e 5,

[he char ﬂbc’l sho

ard insp

1 the lzaking w

ild be
1. If the
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Starting technique incorrect.

Irourelior
rt w..th little

\hf uI"| be o
openi )

fitted) and hold the throttle ope
= engine. This will allow additio
(5). Remember 1o turm the fual tap
starts,

after the eng

Engine flooded (fuel injection modelsj

Faulty ¢ e JIJ|’] or = if it 13 stuock
; n the 'IJL,I rail,

described in your manual,

Injector(s) stuck open, allowing a constant flow

of fuel into the engine.

Check as described in your rmanual,

Startmg lechmque incorrect.
urated bikes, But ren

1 o choke laver

perated fuel tap,

ember
id most

h o ma r‘L,uIIH

No spark or weak spark
Ignition switch OFF.
Engine kill switch turned to the OFF position.

Battery voltage low.
Check and recharge the battery as
manual

Spark plug{s} dir‘ty, defective or worn out.
Locate 8

YOUr man ,al
Spark plug cap{s} faulty

Spark plug cap(s) not making good contact.
Make sure that the plug it snugly aver the plug
ands,

Ignition control unit (carburettor models) or ECM
(fuel injection models) defective.

Check the unit, referring to your manual for details,

Pulse generator defective.
Check the unit,

Ignition coll(s) defective.
Check the coilis), referring 1o

wour marual,

Ignition or kill switch shorted.

vition contral ur [e]
sntrol unl
0ils and ;
e) lonition control unit ar B¢

Make sure that all wiring connections are clean,
dry and tight.
ok for chafer

Compression low

Spark plugs loose.
Remaove the plug
tighten to the s

Gylmder head not sul‘flclen'clyr tlghtened down.
& I rmanual, If 2 = 5

Check and adjust the vah
ANtz

Cyllnder and/or p:ston worn.

Plston rmgs worn, weak broken or sllckmg
Broken or sti 3 t

I't)LJIJlI* rpr u“| il tha‘

6] ‘urm on

This is

lands, |

Cylmder head warped
Thisis ¢ ;

Mnead D

Valve spring broken or weak (four-strokes).

Caused by compaonent failure or wear; the springs musl

Stalls after
starting
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Intake air leak.
heck for loos

adaptor scraws or hoses, or loose ._,re'l or lops

Engine idle speed incorrect.

Turn iclle & iy Ut the e
specified rpm in you
check other component

Rough idile

Ignition malfunction.

See your manual

dine idies at the
On fuel injection medels,

fizd in your ma

Al

5 spel

Idle speed incorrect.
i manusl

Do
Se8 Y

Carburettors or throttle bodies not synchronised
{multl cyllnder machmes}

Carburettor or throttle body or fuel injection
system malfunction.

Sea your manual

Fuel contamlnated

with ait
maching
vthe tank and ImL

2 allowe

for
chambe

Intake air leak.

Check for loose carbursttor or throt
rnanit Se Of mis
adaplor sorews or hoses, or loose
Air filter clogged.

Clean or replace the air fil

Poor running
at low speeds

Battery voltage Iow.
rge battery,

Spark plug(s) fouled, defective or worn out.

Spark plug cap defective.
See your manual,

Spark plug cap(s) not making contact.

Incorrect spark p!ug{s]

Ignition control unit (carburettor models) or ECM
(fuel injection models) defective.

k as per instructions in your mar

Pulse generator defective.
Ignition coils defective.

Fuel/air mixture incorrect
Carburettor models
Pilot screw(s) out of adjustment.

See your manua

Pilot jet or air passage clogged.

= and overhaul the carburettors. See yo

manual

Berr

Air bleed holes clogged.

ove carbursttor and biow out all passages. See your
marwal,
Fuel level too high or too low.
Check the floal height as detailed in your rmanual,
Carburettor intake manifolds loose.

a clamps
I or censhed,

Fuel/air mixture incorrect
Fuel injection models

Fuel injection system malfunction.
See yvour manual,

Fuel injector clogged.

Sea vour manual,

Fuel pump or pressure regulator faulty.

Throttle body intake mamfolds loose.

Fuel/air mixture incorrect
All models

Air filter clogged, poorly sealed or missing.

Alr flltor housmg poorly sealed.
L or loose clamps and replace

repalr detective parts

Fuel tank breather hose obstructed.

Spark plug(s) loose.
Remove the plug
and tighten to t

I your manue 1I
Cylmder head not suﬁrclently trghlened down.

I|Jh\m d
e described inyour

Al

Incorrect valve clearance [four-slrokes)
that the valve is

and

Cylmder and/or piston worn.
E sar will cause o & 1o leak

SOOI

Piston rings worn, weak, broken, or sticking.
Broken or sticking piston rings usually indicat
1 oroblem tha

Piston ring- tc -groove clearance excessive.
Th|~ ig ar u1 the

1ead s allowad to beo

rbon buile
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Cylmder head warped

aroperly tightened
1 or head

component failure or wear; the springs must

Valve not seatlng properly (four-strokes).
e aukrld by a bent yc1|‘,-3 {fror

Poor acceleration

Carburettor(s) or throttle bodyf(ies) leaking or
dirty.

Cvert

aul therm,

Fuel inieclion system malfunction.
Faulty fuel pump, or pressure rec or {fuel injection
modsls)

Timing not advancing.

ECM
)

with new
y De repairad.
Carburettors or throttle bodies not synchronised

(multis).
Adjust them

um gauge LG mancmeter,

Engme oul wscosﬂy too hugh

the engine.

Brakes dragglng

Poor running or no
power at high

Air filter restricted.
Clean or reglace filtar,

Spark plug(s) fouled, defective or worn out.

Spark plug cap(s) defective.
Spark plug cap(s) not in good contact.
Incorrect spark plug{s)

Ignition control unit or ECM defective.

Ignition coil(s) defective.

Fuel/air mixture incorrect
Carburettor models

Maln jet clogged
Dirs, we
Clean

chamber area, and the jets and carb

Mam |et wrong S|ze

Throttle shaft-to-carb body clearance excessive.
Check manual for ingpaction and renawal

Air bleed holes clogged.
Remeove carburettor and blow out all pas

Fuel level too high or too low.

“heck the float height.

Carburettor rntake mamfold(s] Ioose
Chack for ors ]Ck‘

Fuel pump, where fitted, faulty.

Fuel/air mixture incorrect
Fuel injection models

Fuel injection system malfunction.

Fuel injector clogged.
Fuel pump or pressure regulator faulty.
Throtlle body intake mamfolds loose.

larmps.
5 if split or perishad.

intake manifald joi

Fuel/air mixture incorrect
All models

Air filter clogged, poorly sealed or missing.

Air filter housing poorly sealed.
2 Clamps an 6] repiace or

Fuel tank breather hose obstructed.

Compression low

Spark plug(s) Ioose

Re 'rf‘w'r\ the Reinstall

ot their Thire

145



http://www.pdfdesk.com

146

Cyllnder head gasket damagad

nec

-nm or img
resurfac

Valve sprmg broken or weak (four- strokes]
' compenent failure or wear; he springs must

DIEr i

rOper v

roper ¢

lncorrect or poor quality fuel.
ul | or of fuel car

s Use the

Spark plug heat range mcorrecl
trolled ) the
iot, The

cylinder temp

stal 'h' oy

Improper air/fuel maxture.
This .'|II u'.\l seihe oylic n,ir_z'\ t

Miscellaneous causes

Throttle valve doesn’t open fully.
Adjust the tf

Clutch slipping, drive belt worn or speed
governor faulty.

Timing not advancing

—gutly igrition centro

Coolant level low.
Check and add lant,

Leak in cooling system.
- ke o terr b

Ci
or replace parts as ne

ther damage, Re

Thermostat sticking open or closed.
Check and replace.

Faulty radiator cap.
: he cap and have || pressure tes

Coolant passages clogged.
2 [her entire syatem drainec

COCHANT,

lushad, then

Water pump defective.
Remaove the purmp and ct

nents.

Clogged radiator fins.
Clean therm ty bl
the reverse d

Cooling fan or fan switch fault.

Air-cooled engines

Cooling ducts blocked or incorrectly fitted.

3ir through the fins

Problem with cooling fan.

Spark plug(s) fouled, defective or worn out.
Incorrect spark plug(s).

Ignition control unit or ECM defective.
Pulse generator faulty.

Faulty ignition coils.

Fuel/air mixture incorrect
Carburettor models

Main jet clogged.
DIH. water or other contaminants can 1 lhe' 1T {ill i“t:—';

Throttle shaft-to-carburettor body clearance
excessive.

Air b!eed holes clogged
Remove carourn and Blow out 2

Fuel level too high or too low.
Check the float heignt,

Carburettor intake mamfolds loose.

Fuel pump fauity.
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Fuel/air mixture incorrect Miscellaneous causes

Fuel injection models Modnﬁcahon to exhaust system
Fuel injection system malfunction. ialst sy s

Fuel injector clogged.
Fuel pump or pressure regulator faulty.

Throttfe body intake mamfolds loose.
> e braaks, 30
sber intake manifal

mps
f split or pe

Transmission
problems

Fuel/air mixture incorrect

All models No drive to rear wheel
Air filter clogged, poorly sealed or missing. Drive belt broken or slipping.
Air filter housmg poorly sealed. Clutch not engaging.

or l00se clamps

Clutch friction material or drum excessively worn.

Fuel tank breather hose obstructed. — = ” .
TI‘aI‘ISIl'IISSIOI"I noise or vibration
Compression too high Bearinga i S?aﬂﬁ e

Carbon bulld -up in combustlon chamber

Gears worn or chipped.

Clutch drum worn unevenly.

Clutch pulley or variator pulley out of alignment.
Bent or damaged transmission shaft.

g ) ) Loose clutch or variator nut.
Improperly machined head surface or installation

of incorrect gasket during engine assembly.
Poor performance
Engine load excessive Variator rollers worn or insufficiently greased.

Clutch slipping, drive belt worn or speed Weak or broken clutch pulley spring.
governor faulty. Clutch or drum excessively worn.

Can be cau by damaged, loose ar wom clutch Grease on clutch friction material.
Compeo r
[oroc

Drive beit excessively worn.

Erigine il level too hlgh Clutch not disengaging completely.

The addition of oo m uc Weak or broken clutch springs.

Engine idle speed too high.

Abnormal engine

the brake
t axle, Repair

Lubrication inadequate

Oil pump out of adjustment (two-strokes)

the build- Il[
a be removed

Engine oil level too low (four-strokes)
Frictio n 1IJ). intermittant lack of lubri

rattle, thus the
and an
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Piston slap or rattling

Cylinder-to- piston clearance excessive.
Caused by impropar assambly. Inspect and averhadl
top-end parts,

Connecting rod bent.
Caused by over-reyving,
engine or from ir

combustion char

Piston pin or piston pin bore worn or serzed from
wear or lack of lubrication.
Replace damaged paris.

Piston rings worn, broken or sticking.
Owerhaul the top-end.

Piston selzure damage.
lJ mar.!”‘.:" |I'r1’]
the piston

MECesss

Connecting rod upper or lower end clearance
excessive.

1 by excessive wear of lack of lubrication,

e WOMm paris

Valve noise (four-strokes)

Incorrect valve clearances.

Adjust the clearances.

JLE

Valve spring broken or weak.
Check and 38

Camshaft or cylinder head worn or damaged.
Lack of |UL"ri(,‘LiHG"| at high rpm is-usually the cause of
flicient oil or failure to change the ail at the
FECOrTm en;.c-.r;' intervals g chief causes.

Cylinder head gasket leaking.

Exhaust pipe leaking at cylinder head connection.
Caused by improper fit of pipals) or loose exhaust

3, All exhaust fasteners
and carefully. Failure to d

Crankshaft runout excessive.

Caused by a bent crankshaft (from over-n wWing) or

damage from an upper “vllmu component fallure, Can
e attributed to dropg he machine on aither of

ikshaft ends.,

Engine mounting bolts loose.
Tighten all engine mount bolts.
Crankshaft bearings worn.
Camshaft drive assembly defective.

Transmission noise

Bearmgs worn.
Also include
Overhaul the tl"lr““

poss t]l|lt} that the shatts ar

Gears worn or chipped.
Metal chips jammed in gear teeth.

e aarly bear

a T:!I|lJI"

Engine oil level too low.

Abnormal frame and suspension

t end noise

Low fluid level or improper viscosity oil in forks.
sound like spurting and iz usually accompanied
2guiar tork action,

[y irre

Spring weak or broken.
Makes a clicking or scrt nd, Fork ol when

of metal particles in it

o, will hava a lat

Steering head bearings loose or damaged.

Clicks when braking. Check and adjust or replace as
necessary

Fork yokes loose.

Make sure all clamp pinch bolts are tightened to the
specified torque.

Fork tube bent.

: possibility if machine nag been dropped, Beplace

a new cnea.

Front axle bolt or axle clamp bolts loose.
Tighten them to the specified torque.

Loose or worn wheel bearings.

Check and replace as neaded.

Shock absorber noise

Fluid level incorrect.
Indicates a leak caused by defective seal. Shock wil be
covered with oil. Heplace shock or sesk advice on

resair,

Defectrve shock absorber with internal damage.
g of the shock and 't be remedied

ok miust l\c replaced with a new one.

Bent or damaged shock body.

Replace the shock with a new one:

Loose or worn suspension linkage or swingarm
components.
Check and replace as necessary,

Brake noise

Squeal caused by pad shim not installed or
positioned correctly (where fitted).

Squeal caused by dust on brake pads.
sally tound in combination with glazed pads. Clean
uging brake cleaning solvant,

Contamination of brake pads.
Oil, T fluid o dift causing brake to chatler or soueal
Clean or replace pads

Pads glazed. Caused by excessive heat from
prolonged use or from oontamlnatlon.

suriaces as
o damage the
sed, but pad

Il stay In the u_nd ma
y fine flat file can
ment is s

Disc warped.
Can cause a chatlering, clicki

Loose or worn wheel bearings,

Check and replace

equired.
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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 out il pressure check as

ar manual,

Engine oil level low.
| '_! [I..I
od rgcommen

oil viscosity too low.
. thin ail or ¢ : =Tle

the

Camshaft or journals worn.

W

’ Tial
t-high rpm from e
of ail,

ngs worn.

Check and replace

na problems

crankshaft anddor bearr

ressure switch defective.
< tha coarding e

dure in your

Qil pressure indicator light circuit defective.

or pinched, shorted, disce ad or damaged

White smoke

‘ Piston oil ring worn.

The ring m

the crankc

COmoL

Caue
il Valve oil seal damaged or worn.
| Replace oil se Wit new 35,

Valve guide worn.
Parform, or have per

Engine oil level too high, which causes the oil to
be forced past the rings.

Drain oll to the proper leval

Head gasket broken between oil return and

| qylinder.
C ol o be pulled into the hamber,
i ne f gasket and e head for

varpage.
| Abnormal crankcase pressurisation, which forces

oil past the rings.
ged bresthar iz

Y the ¢

Black smoke
Carburettor models

Main jet too large or loose.
Compare the jet size to the s

mantiat.

=ations in your

Choke cable or linkage shaft stuck, causing fuel
to be pulled through choke circuit.

Fuel level too high.
Cl snd adjust the float |

Float needle valve held off needle seat.
the float chambers and fuel line and replace the
S If necessary.

Black smoke

Fuel injection models
Fuel injection system malfunction.

Black smoke
All models

Air filter clogged.

Brown smoke
Carburettor models

Main jet too small or clogged.

& ndition o

compars j
Fuel flow insufficient.
weadle

1t incorrect. R

amoer and adjus

Carburettor intake manifold clamps loose.

Faulty fusl pump.

Brown smoke

Fuel injection models
Fuel injection system malfunction.

Faulty fuel pump or pressure regulator.

Brown smoke
All models

Air filter poorly sealed or not installed.

Poor handling
or stability

Handlebar hard to turn

Steering head bearing adjuster nut too tight.
k adjustmant as in your manual,

Bearings damaged.
ough f

: turned from side-

s the

2arings and

nted or worn.
g .'r\.\..l ”rill 5
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d

P i
2, Lauses

from dropping the machine. Feplace races ar
pearings. Steering stem lubrication inadegua
a
by high pre

nead and repack and/or replace b

SArings.

Steering stem bent.

Caused by a collision, hitting a pothole or by dropping
the machine, Replace damaged part. Don'l try to
straighten the steenng stem

Front tyre air pressure too low.

Handlebar shakes

or vibrates excessively

Tyres worn, out of balance or at incorrect
pressures.

Swingarm bearings worr.

Replace wormn bearings.

Wheel rim(s) warped or damaged.
Inspect wheels for runout.
Wheel bearings worn.
Worn front ar rear wheel bearings can cause poor
lracking. Worm front bearings will cause

Handlebar clamp bolts loose.

Fork yoke bolts loose.

Tighten them to the specified torque in your manual
Engine mounting bolts loose.

Wil cause excessive vibration with increased engine
rprm.

Handlebar pulls to one side

Frame bent.

Definitely suspect this If the machine has been dropped.
May or may not be accompanie acking near the
bend, Peplace the frame if it can't be safely
straightensd.

Wheels out of alignment.

Caused by improper location of spindle spacers or from
bent stesring stem or frame.

Swingarm bent or twisted.

Caused by age (metal fatigue) or impact damage.
Reaplace the-arm.

Steering stem bent.

Caused by impact damage or by dropping the
motorcycle, Replace the steering stem,

Fork tube bent.

Disassemble the forks and replace the damaged parts,

Fork oil level uneven.
Check and add or drain as ne

Poor shock absorbing qualities

Too hard:
a) Fork oil
b) Fork-o sity too high. Use a lighter oil {see the
specifications in your manual).
o) Fork lube bant, Causes
d) Shock shaft or body bent or de
a) Fork internal damage.

fi Shack internal damage.

gl Tyre pressure tao high,

h) Suspension adju incorrectly set.

Too soft:

a) Fork or shock oil insufficient andfor leaking.

b Fork ol level too

c) Fork ol viszosity too light.

d) Fork springs weak or broken,

ck internal dam o leakage.
sion adjusters incorrectly set,

Braking problems

Brakes are spongy, or lack power

Air in brake line.

Caused by inattention to master cylinder fluld level or by
leakage. Locate problem and bleed brakes. Cable
problem on drum brakes

Pad or disc (or drum/shoes) worn.

Brake fluid leak.

Contaminated pads/shoes.

Causad by contamination with ol, grease, brake fluid,
etc. Clean or replace. Clean disc/drum thoroughly with
brake clearer.

Brake fluid deteriorated.

Fluid is oid or contaminated. Drain systam, replenish with
new lluid and bleed
Master cylinder internal parts worn or damaged
causing fluid to bypass.

the system.

Master cylinder bore scratched by foreign
material or broken spring.

Repair or replace master cylinder

Disc warped/drum out of true.

Replace disc/drum.

Brake lever or pedal pulsates

Disc warped/drum out of true.
Replace/skim

Spindle bent.
Replace spindle.

Brake caliper bolts loose.

Brake caliper sliders damaged or sticking (rear
caliper), causing caliper to bind.
Lubricate the sliders or replace them if they &
or bent.

& corroasd

Wheel warped or otherwise damaged.
Wheel bearings damaged or worn.

Brakes drag

Master cylinder piston seized.
Caused by wear or damage to pis o oylinder bora.
Incorrect cabledrod/shee adjiustment on drum systems.

Lever sticky or stuck.

Check pivot and lubricate;

Brake caliper binds on bracket (rear caliper).
Caused by inadequate |lubrication or damage to caliper

sl

Brake caliper piston seized in bore.

Caused by wear or ingestion of dirt past detercrated

ELCT:
Brake pad/shoe damaged.
ad/shoe material separaled rom backing plate, Usually
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=d by faully manufactunng or from contact

hemicals, Re

Pads/shoes improperly installed.

Electrical

problems

Battery dead or weak

Battery faulty.

2 plates which are shor
broken battery terminal 1

AsICnal Cor

Battery cables making poor contact.
Load excessive.
=cl by addilion of high wattage lights or other

ds {earths) nlemally or fails to shut

Regulator/rectifier defective.
Alternator stator coil open or shorted.

Wiring faulty.

ns loose in

Battery overcharged

Regulator/rectifier defective.
Cwercharging is noticed when battery g

Battery defective.
Replace battery with a new one
Battery amperage too low, wrong type or size.

I s specified amp-hour battery to
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A
Accelerator pump A carburellor device for
temporarily increasing the amount of f

Air filter Either a paper, fabric, felt, foam ar
gatze elemant through which the engine draws

ita air,

Airffuel ratio Proportions in which air and fuel
are mixed to form a combustible gas.
Alternator A generator of alternating currerit
I M I et
ABS mnh— lock
pravents the wheels locki
Ampere-hour .r’\q
Antnfreeze Asu ;
mixed with water, ar ‘d ﬂ(‘ 8 [[
system, to pfa\.*cn t freezing of
weirter,

Anti-dive System attached to the fork lower leg
(slider) to prevent lork dive whan braking hard.
Aspect ratio \WVith a tyre, the ratio of the
section's depth to its width,

ATF Automatic Transmission Fluid. Often used in
front forks,

Axle A shaft on which a wheel revolves, Also
“Nown as a spindle,

; Drakirwg} syslem) A system Ihat

g up under braking,

P leasure kf battery capacity
y ethylene glycol)
e cooling

the coo

oolant in

B

Backlash The armiount of moverment between
meashed components. Usually appliss to gear
feeth,

Ball bearing 4 bearing consisting
inner and outer race with hardenaed steel ballg
between the two races,

BDC Bottom Dead Centre — denotes that the
pistan ig at t!"e lowest point of its stroke In the
cylindar.

Bearings Used between two working surfaces
to prevent wear of the componenis and a bulld-up
of neat.,

Belt drive Drive by 4 belt. Typical appl
are for drive 1o the camshafts and trans
and 1o the rear wheel,

Bevel gear Gear with sarneu teeth, a pair of
such gears turning the drive through ninety
degrees,

BHP Brake horsepower

Bias-belted tyre Similar construction to radial
tyre, bul with outer belt running at an angle to the
WNee! rim.

Big-end The larger end of 3 connecting rod and
the one maountaed on the crankpin,

Bleeding The process of removing air from an
ydraulic: system,

Bore Diameter of a cylinder,

Bore:stroke ratio The ratio of cylinder diameter
to stroke. When these are equal the engine is said

oz

sations

A lla]
ISSI0N,

Glossary

to be square.

Bottom Dead Centre (BOC) |owest point of

piston's stroke in the cylinder.

Bottom-end An enging's crankcase

componerts and all components contained

there-in,

BTDC Before Top Dead Cenire in terms of piston
osition. Ignition timing 18 often expressed in terms

egrees or milimetres BTDC,

Bush A cylindrical metal and/or rubber

component used between fwo moving parts,

C
Caliper In an hydraulic brake system, the
component spanning the disc and nousing the
pistons and brake pads
Cam chain The chain which takes drive from the
crankshafl to the camshaft(s).
Cam follower & comporent in contact with the
camshaft lobes, transmitting motion to the valve
gear,
Camshaft A ratary shaft for the operatian of
valve gear in poppet valve engines.
Carburettor IMixes variable volurmes of air and
fuel in the comect ratio.
Catalytic converter # device in the exhaus:
gystem of some machines which carverts “ﬂr*un
pollutants in the exhaust gases into less harmful
subsiances.
Centrifugal To be thrown outwards. An ocutward
ferce on an cbjsct moving around a point.
Chargmg system Des::w, on of the
components which charge the battery,
Clutch f\ dnv.c,o lor engaging or disengaging the
engine from the driving wheel,
Coil spring A spiral of elastic steel
Compression Sousezing smaller, particularly a
fresh charge of mixture in the oylinder by the rising
pistan.
Compression damping Controls the speed the
suspension compresses when hitting a tmr lat
Compression ratio The extent o which the
contants of the cylinder are comprassead t,v the
rising piston
Concentric Tending to & common centre.
Connecting-rod The rod connecting the piston
o the crankshaft via the big and srmall ends.
Constant rate A spring is this when each equal
incremeant in load f S an equal changa in
length, (Contrast with multi-rate and progressive
rate.)
Crankcase The chamber which caric
crankshaft.
Crankshaft A forged component, using the
principle of the eccentric (crank) for converting the
reciprocating pision enging's linear power pulse

]

the

o
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into rotary motion,

Cross-ply tyre Form of tyre construction in
which the wraps of fabric in the tyre carcass are
laid over each other diagonally instead of radially
[gee radial ply)

Cush drive A shock-absorbing compaonent in a
transmission system.

Cylinder head Component closing the blind
end of the cylinder. Houses the valve gear on a
four-stroke engine.

D

Detonation Cxplosion of the mixlure in the

compustion chamber, instead of controlled

burning. May cause a tinkling noise, known as

pinking, under an cpen throttle,

Diaphragm Tre rubber memborane in a master

cylinder or carbursttor which seals the upper

chamber.

Disc brake A brake design incorporating a

rolating disc onte which the brake pads are

sOjueezed,

Displacement The amount of volume displaced

t:-y the piston of an engine on rising from its
west position to its highest,

Double overhead camshaft (DOHC) An

egngine that uses two overhead camshafts,

one for the intake valves and one for the

exhaust valvas,

Downdraught Downward inclination of the

induction tract, usually the carburattor too.

Dry sump Four-siroke lubrication system in

which the il Is carried in a separate oil tank and

not in the sumap.

E

Earth Usually the negative terminal of a battery,

ar part of the earth retum.,

Earth return The path of an electrical circuit

lhat retums to the battery, utilising the

motarcycle's frame.

ECU (Electronic Contral U-“-f'

controls (for Instance

anti-lock braking system,

EMS [Engine I\/lumgwrmnt C‘y“t:,m A computer
ontrolled system which manages the fuel

|rue-:_::|o”. and the ignition n,‘yf;x,m_

Expansion chamber Scclion of two siroke

engine exhaust system so designed to improve

engine efficiency and bom st power.

F

Final drive Descrigtion of the drive from the
transmission to the rear wheel. Usually by balt on
a scooter,

Firing order The order in whicn the enging's
aylinders fire on a mulll, or deliver their power
strokes, beginning with the number one cylinder,

Flat twin An engine with horizontal adjacent or
opposed cylinders, thereby having a flat
configuration

Float A buoyant object,
open and close the fuel i
constant fuel level,

Float chamber 4 carburetior component used
abilise the fuel leve e carb.
Float level The height at which the flos
positicned in the float chamber, so determining

1zl level.

Jsed in a carburettor to

t valve to maintain a

Flywheel A rotating mass of considerable
weight and radius, uc\@-d to smaooth cut power
impulses at the crank.

Four-stroke /n operating cycle for an internal
combustion engine in which combustion takes
place on every other ascent of the piston. See
also Two-stroke,

Freeplay The amount of travel before ary action
takes place, for example, the distance the rear
orake lever moves befora the rear brake is
actuated

Friction The resistance
maving in contact with «
each othar,

Front fork Telescopic tubes incorporating

: Ised 1o provide a

r the front of a motorcycle.
Fuel injection The fuel/air mixlure is metered
electronically and directed into the enging intake
ports (indirect injection) or into the cylinders
(direct injection). Sensors supply information on
angine speed and conditions,

Fuel/air mixture The charge of fuel and air
going into the engine,

Fuel level The level of fuel in a float chamber.
Can be altered by changing the float level,
Fulcrum The poirt about which a leverage
system pivots,

Fuse An el
circuit against accidental overl

t\'e‘:"'\'"v"epl_l t""’""n 8l
ch other and re

LI‘~DE’I 1sicn 8YS

trical device which protects ¢
3.

G
Gasket /Any thin, soft materal — usually o
cardboard, asbestas or scft metal
etween two metal s
good seal,

Gear A component, oflen ciroular, with
projections for the positive transm
movement 1o a companion gear which may,

ar may not be, of the same shape

and size.

Gearbox An assembly containing the
lransmission components used in varying the
ratic of the gearing.

Gear ratio The ralio of turning speeds of any
pair of gears or sprockels, cerived from their
number
Gudgeon pin The pin, ust
hardened steel, linking the ¢
of the conr

urfaces (o ensure a

3310N O

of teeth

Iy made of
on to the small end
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H

HT High Tension Description of the alectrical
circult from the secondary winding of the ignition

cail to the spark plug.

HT lead A heavily insulaled wire carying the high
tension current from the coil to the spark plug.
Horizontally-opposed A lyps of engine in

which the cylinders are opposite to each other
with the (,rankssharf in between.

Hub The centre part of a wheel,

Hydraulic A ligud-filled systerm used to transmit
pressure from one component to anolher,

Commen uses on motoroycles are brake and

clutch actuating rmechanisms,

Hygroscopic ‘Vater absorbing. In scooter

applications, braking efficiency will be reduced if

fydraulic fluid absorbs water from the air — care

must be taken to keep new brake fluid In tightly

sealed containers,

Hypoid oil An extreme pressure oil formulated to
stand up to severe and unigue conditions in
Wpoid transmission gears.

|

Ibf ft Pounds-force fest, An imperial unit of
forgue. Sometimes written as fi-lbs;

Ignition advance Means of increasing the
timing of the spark al higher engine speeds. Dane
by mechanical means on early engines or
glectronically by the ignition control unit on later
engines,

Ignition timing Thae momenl at which the spark
plug fires, expressed In the number of crankshaft
degrees before the piston reaches the top of its
stroke, or in the number of millmetres before the
piston reaches the top of its siroke.

Injector Equipment for squirting a fluid. Used for
bath fuel and oll.

Inverted forks (upside down forks) |

sliders or lower legs are held in the yokes and the
fork tubes or slanchions are connected to the
wheel axle (s Less unsy rvr“-\; weight and
stiffer construction than conventional forks.

J
Jet A hole through which air, fuel or cil passes,
the size of the Jet determining the guantity.
Joule The unit of el

ical eneray,

K

Kickstart A crank, operated by foot, for slarting
an engine.

Knock Similar to detonation, with same end
results, but only the end gases in the far reac
of the L,omLuD, ion chamber ignite. The knocki
sound, also known as pinking, occcurs whean
=nitral and olter flamf\ ronts meet

A

Lambda () sensor A scnsor fitted in the
exnausl system t© measure the exhaust gas

oxygen content (excess air fagtar),
Land The raised portion between two grooves
(2.0. between the ring G"OUVBQ in & piston),
Leading link A form of front suspension using a
pivoting link — aporox ma[:—,gy horizontal — with the
axle in front of the pivot.
LT Low Tension Descripiion of the electrical
cirouit from the power supply to the onmary
winding of the ignition coll,
Lubricant 4 cupstance, usually an o,
interposed betweaen rubking surfaces to decease
friction,

M

Main bearing Tre '“rir‘f'-ipal bearing|
a component is carried but usually rc,aewmri
exchisively for the crankshaft,

Mainshaft A principal shait, as in an engine or a
gearbox,

Master cylinder The coerator end of an
hydraulic control system.

Monoshock 4 = suspension unit linking the
SWINganm or whper@ on linkage to the frame.
Multigrade oil Having a wide viscosily range
(e, TOW4D), The viscosity ranges from SAE1D
when cold to SAELC when ho

Multi-rate A spring which changes length
unequally far egual increments of load. (Contras!
ant rate and progressive rate.)

1 which

Needle roller bearing A baaring made up of
many small diameter rollers of hardened steg!,
usually kept separated by a cage. Often used
where lubrication is poor,

Negative earth sing the negative or minus
pote of the battery as the earth,

Nm Newton metres used to measure torgue

o]

Odometer A mileage recorder

Oil injection A systern of two-stioke engine

lubrication where ail is pump-ed lo the enging in

accordance with throtile position,

Qil pump A mechanically-driven device for

distributing ol around a four-stroke engine or

pumping off into a two-stroke engine.

Overhead valve (OHV) A four-stioke engine with

the valves in the cylinder head and operated by

nushrods

Overhead cam (OHC) As above but with the
camshall contained In the aylinder head and

\_43“,.- ated by chain, gear or bslt from the

crankshaft.

p
Pinking The noise ansing from Detonation ana
Knoek,

Plug cap A cover over the top o
that transmits the HT voitage from th
lead to the plug.

3 spark plug

zoil and

"J’)
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Plug lead A reavily insulated wire carrying the
high tension current from the coll to the spark
olug.
Port Strictly, a hole or opening but also used to
clescribed the transfer ports in a two-stroke
engine.
Power band The band of rom in which the
engine produces really useful power,
Pre-ignition Auto-ignition taking place before the
desired moment and happening, net by sparking,
oLt by incandescence,
Pre-load (suspension) The amount a spring is
compressed when in the unloaded state. Pre-load
can be adjusted by gas, spacer or mechanical
adjuster, De!&zr lines ride height.
Premix The method of engine lubrication an
older two-stroke engines. Engine il is mixed with
the petrol in the fuel tank in a specific ratio.
Primary gears The pair of gears connecting the
crankshaft to the clutch in a unit construction
engine.
Progressive rate A spring that progressively
deflects less for equal increments in load (see
Canstant r'ete and Mulli-rate),
Pushrod A stout rod used to transmit a push as
n clutch or overhead-valve operation.

R

Radial ply tyre Form of tyre construction in
which the wraps of fabric in the tyre carcass are
laid over each other radially, and not diagonally,
Radiator Device for losing heat,

Rake The angle of the steering axis from the
vertical,

Rebore Removing the worn surface of a cylinder
to create a new working surface.

Rebound damping A means of controling the
oscilation of a suspensian unit gpring after it has
been compressed.

Rectifier Electrical device passing current in one
direction only (and thus a wave), used to convert
alternating current into direct current,

Reed valves /4 valve functioning like a reeri, with
pressure causing the flap’ to open or clos
Regulator Deavice for maintaining the 'L.-l“drglrlg
voltage from the gensaratar or altemator within a
specified range,

Relay 4n electrical device used to switch heavy
current on and off using a low current auxiliary
circuit. Relays are used to switch heavy currents
such as for the starter motor.

Rim The edge, margin or periphery. In the case
of a wheael, the part that carries the tyre.
Rising rate Ccndition set up using a three-w:
linkage between the swingarm and the shock
absorber to give progressive suspensicn action.
Roller bearing Cne containing rolers as the
support medium, and nat balls,

rpm Revolulions 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 dovice for ironing out the
sffects of riding over bumps in the road 1o give a
smooth ride,

Single-overhead camshaft (SOHC) An engine
that uses ane overhead camshaft to operate both
intake valves and exhaust valves via rockers,
Small-end The smaller end on a connecting rod
to which the piston s attached,

Spark plug Device for arcing an electric current,
as a spark, between two slectrodes inserted in
the combustion space.

Spindle The fixed rod about which an article
tums or perhaps swings in an arc.

Sprocket Toothed wheel used in chain drive,
Stanchion In a lelescopic front fork, that tubular
part attached to the Tﬂrk yokes and on or in which
travels the moving sli

Steering head *ho part of the frame which
houses the steering stem.

Stroke The distance between the highest and
lowest points of the piston's travel,

Sub-frame The rear part of a molorcycle frame
which carries the seat, rear lighting and electrical
components.

Sump Chamber on the botiom of a four-stroke
engine that contains the oil.

Swingarm Supports the rear wheel and rear
suspension,

T
Taper rollerbearing A hardened steel roller,
being tapered instead of cylindrical.

Tachometer Feov-counter,

Thermostat Controls the flow of engine coolant
into the radiator.

Timing The opening ana clesing points of valves
and the moment of ignition in the engine cycle.
Top Dead Centre (TDC) Highest point of a
piston's stroke.

Top-end A descrintion of an engine's cylinder
block, head and valve gear components.,

Torque A twisting force about a shaft, measured
iry Nm, kgf m or lof ft.

Trail The distance between the point where a
vertical line through the wheel axle touches the
ground, and the point where a line through he

steering axis touches the ground.
Twistgrip Rotary throtile control on the right
handlebar, cperated by twisting,

Two-stroke An operating cycle for an internal
comoustion engine,

Vv

Variator A variable pulley that changes a
scooter's gearing through centrifugal force as
engine speed rises and falls.
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air filters 100, 115
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bacge engineering 13, 15
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cables 128-13
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slide 72-73
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goggles 42

high-tech fabrics 47, 49
|ackels 38, 44-45, 45
parkas 51

pratective 44-47, 49
PVC oversuits 51
reflective materal 51, 83
tharmals 52-53

trousers 44-45, 49, 53
walerproofing 39, 44-45, 4

commuter sconters 13
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congestion charges 9
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7, 43-51 b

) 37-41
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'._.O(.ll- g systerns 116-118, 147

anti-fregze 112, 1186, 147
coolant pumps 18, 117
cooling fans 67
maintenance 116-117
radiators 13, 116
thermostats 112

oovers 58, 63

crash protection 44-4 ¢

decarbonisation (decoke) 117
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i

derestriction &, 18,3
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J')unr;- tic computers 27
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two-stroke 18, 69, 75
engines 68-69
air-cooled 13, 15, 18, 21, 23
combustion ('\;{"-h'—“% 69-70
four-strokes 69-70, 125
iquid-cocled 13, 1::. T8 28 2E Bl
mandgement systems 83
twao-strokes 70-71, 117
luning 18-19, 77 7id, S94-101
50ce 8, 12-186, '19. 31,33,.37, 38 41-42, 55
94-101
76cc 37, N
100ce 21, 31
120cc 41
126cc 15, 22-23, 27-29, 31, 36-37, 39, 41,
[&1®)
1680cc 28
TS 2

180cc 2
f 200co 27-28
250cc 28,

50000
(BLE, SO

gb0cc 2H-2C
antry level scooters 12-13
examiners 41
exhaust systems 19, 75, 78-79, 98, 101, 118,
137
cleaning and checking 117, 122
race 19
silencers 67, 79, 137, 141

fastanars 93, 105, 107

checking tightness 122, 138-139
filler caps 111-112, 120
footboards and rests 21, 85, 93, 139
frames 25, 29, 84, 1/ 135

aluminium beam &85

monocogue 85

spine 85

steel trelis 85
fuel 11, 141

unleaded petrol 79, 112

2l/air mixture 70, 72-78, 100, 121

Stoichiomeatric ratio 72
fuel economy 21, 63, 95
fuel injection 18, 25, 27, 31, 74-75, 79,
[Ll—"| 0ysTem 59, 72-75, 119

oo
(5

l"o"us {ines) 119, 121
pumps 119
reed valves 100

garaging 55, 58, 140-141
' grey imports 9.‘ l

grocery hooks 6/

f‘-ea‘aﬁ’J Qr[,s 27-28, B2-683, 83
nelme ’%Q 42-43, A7, 53, 55
;r‘mg

European standard 43
full-face 42-43

open face 42-43
s‘slorE;-ng 57, 60-61
m 4

h‘n&. 83 1’“ 135-136

2-warming systems 28
= speed (tickover] adjustment 121
gnition 76-77 83
fywheel generators 77
HT coils 77
misgfire 77
timing 100
instructors 37
msurance 10-11, 13, 22, 54-56, 101, 131
comprehensive 54-55
excess 5o
0 claims discount 55
personal injury claim
third party 54
thiret party, fire and theit 54
ntercoms 62, 83

kickstarts 83, 141
Kymco engine 23

L-plates 37, 39, 41
licences 36, 39, 41, 55, 94
A1 38-37, 41

Direct 37, 4

Accelerated Acoess 37, 47
full car 37, 40
ful rmTO';;CIu 2t
mopad 37, 41
penalty pnir'l‘rQ 4
Provisional 37, 85

Restricted (A) 36-37, 41

restrictions 10, 13 3 21-22, 101
',-“tinq and signa || 1(; systems 1‘,, 3, 61, 66-67,

e

braK-’“ 135-136
bulbs 83, 135
checking 113, 1
courtesy 25, 29
hazard waming syslems 136
headlights 121, 136
indicators 61, 68, 83, 135-73
LEE 7

Al 136

waming 83

A

a

35-136

(&)}

lubrication 123 125, 132
|L1-’j’"]i1-€1f_‘. and storage 23, 25, 28, 48, 51, 60-62,

b ngee cords 6
dloveboxes 29, 6
nard lucgage 60
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lockable compartments 29

panniers 31, 80
racks 60-61

rucksacks 60-61
soft luggage 60
top boxes 25, 31, 60

underseat storage 25, 27, 29, 31, £

mairtenance 58, 114-129
Malossi belts 99

mirrors 92

moile ghurlr“ sockets 25, 27-29
Mods 51

mopeads 31, 36-37, 39-40, 47
Morini mator 31
MoT test 136-137

noise regulations 79, 137

number plates 10

i i RO . 16 A
changing 120

checking 119-120
damping 138
drain and filler plugs 118, 120, 122
engine 118, 125
filters 118

gm'bax 120

two-stroke 1711, 115, 117

on-the-road charges (OTR) 10
Oxford Products 61, 63

paint schemas 15, 17, 21, 28

parallel imports 10-11

parking 8, 57-58
NUine and pattem) 11

Hi—Per .Dfo 2 18

a(—‘.al 87
pre-ride checks 110-111
coolant 112
fuel 112
ol level 111

radiator sealants 116
radio cassetle players 23, 27
retrastyle 8, 17, 15, 23, 31
rav gounters (tachiometer) 27, 121
riding tests 36-41
Dirsct/Accelerated Access 36
eye sight 39, 41
hazard perception 40
theary 37, 40-41
road tax (disc) 10-11, 54, 126
roll cages 28
Rt,tax engine 31
running costs 11
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security 15, 56-59
alarms 55, §7, £§9, 83, 141
anti-theft precautions 55
Boa locks 15, 19, 21, 31
ground anchors 58
immobilisers 15, 19, 21, 25, 31,
ignition key security 57
insurance conditions 54
Ocks &5, 57
marking aysterns 55, 59
steering locks 57
U-locks &
service intervals 114, 129
bDaIKMLJgaO 08, 77, 121-128. 128, 141
cleaning 12
spee-fjo.r'r'eters 17, 88, 123
spoilers 21
sports scooters 9, 13, 16-19, 31, 756, 95
stands 67, 123
hecking 113, 122
electric 28
getting bike on and off 39
steering 137, 140
bearings 133, 1837
checking 113
hub-centre 18
super scooters 26-29, 84, 98 I
suspension 15, 18, 66, 88-89, 124, 132-133,
138, 140-141
checking 113, 122, 124, 138
leading link 89
monoshock front 124
Faiali shocks 15
right way up (RWU) forks 88
shock absarbers 25, 67, 89, 96, 99, 109, 121,
138
Showa forks 25
springs 89
swingarms 18, 29, 85, 89, 109, 122, 132-133,
138
telescopic forks 18, 88, 124
trailing links 88-89
upside-down {USD) forks 17, 88

. &7, 68, 83
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tanks (fuel and oi) 85, 119, 121, 141
temperature gauges 112
throttles 8, 39, 86, 72-73, 81, 113, 121, 137
tools 104-107
Allen keys 106
pliers 107
screwdrivers 106
socket sets 106
spanners 105
torgue wrenches 107, 120, 122
Toyota F1 colours 17
training 10
schoals 37, 39
transmission systems 67 QC‘—QJ 95-86, 120,
autornatic 29, 36, 80-81, 121
bearings 132
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checking drain plugs 122 Habana 23
clutches 2839, 97-98, 12 Leonarde ST 25

drive balts 117 Mojitc Custom 15, 23
filters 115 Scarabeo 50 9, 31
gear levers 39 Scarabeo 100 31

lubrication 120 Scarabec 125GT 31
manual gearboxes 23, 36, 80-81 SRED 13, 75
pulleys 96, 98, 117, 125 SR50 DiTech 13, 19

variators §7-98, 100, 125 Bajaj Clagsic SL125 23
Omega Racing 938 Barrug Wasp 13

trip computers 28 Be 1 18, 25

twistgrios 9, 72-73, 80, 121 Adiva 126 23, b;.

tyras 10-11, 23, 31, 86-87, 99, 139 Adiva 150 28, 50
blas-beltec 87 K2 Air 31

checking 113, 125, 139, Ko 100 21
Continental Zippy 2 99 Pepe LX 50 31
cross-ply 87 491 RR 17

direction arrows br‘ 113, 139 Bata 23
low-profile 15, 1 Eikon 50 15
pressure gauge C? 63, 118 Eikon 125 2¢

punctures 87
radlial 87

92

running-in 87 200 Executive 28
tread wear indicators (T\W! Branson 25

|
fubeless 8}’ CPl 121

valve caps 87, 112, 125 Derbi 17
Atlantis
Atlantis 100 27

4.

valve clearances, checking 125 Fosti 25
Gilers 18
warranty conditions 11, 13 DNA 85
weather prot n 25, 27-28, 50 MNexus 29
front screens 28, 42, 50 Runner WX 125 25
leg shields 29, 50, 60, 85, 92 Stalker 13
roofs 28, 50, 92 Her Chae 13
rear cr“rf:m} 28 Henda 21, 57

Drylan 25
Lead SCW100 21
s Pmt%o'“ FES 25
bearings 132, 139-140 SGXE0 Sky
cast alloy 87, 125, 139 Si—lbu ;3 I, 8%
checkin 9] 122, 1 2b. 139 SHT25:31
large 17, 25, 30-31 SFX 15
oressed steel 87 Silverwing 29
spare 23 Vision 13
liams BMW F1 28 X8R 186
XBR-2 17
Yarmaha XBR-X 17
GT31000 motoreyele 18 Hyosung 12, 21
‘\-;’=|r1.-_-;,i:|-| motor 25 EZ7-1 CEJ 21
SF50 13
bl—"“1P 17
Scooter makars and modals [taliet 13, 1
Adly 12-13 ’_" Dragster 18, 85
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Torpedo 125 31
Kangda 25
ZS125T-3 25
Z8125T-4 25
ZETEETT 25
28125

925

Kyrmcao 12, 25
Ego 125 25

Malaguti 17
Madison 400 28-29
Phantom 100 D 21
MBK 15, 17, 25
Dooda 125 25

Owvetto 15

Stunt &€
Thunder
Moto-Roma 1:
GrandPrix 5
Peugeot 15, 17-19, 25, 57

ar 15

Elystar Advantage 25
Elystar 125P 25
Jet Force 50
Jet Farge 125 25, 85
Lepton E 33
Looxor 50 31
Looxor &
Looxor 125
Looxor 1
Metal X2
Scoot'elec 33

Speed 100 21
Speedfight Furious 19
Speedfight WRC 206 21
Speedfight X-Race 21
Speediight 2% 18
Speedfight 2XP 18
Vivacity 100 NP 21

VEX 100P 21

BC 17,85

5 Evalution 23
27

8 500 8L 27

Magic 33
Oxygen |
Re
SWAP 33

Suzuki 57
AYED Katana 17
Burgman 400 29
Burgman 650 28-29

Sym 21, 26
Euro MX125 25
det BEuro X100 21
Joyride 25

Granturismo 24

GT125

PX125.2: |
Yamaha 17, 25

B Whizz 95, 98

Jog R 15

Jog BR 1415

Majesty 125 24-25, 29, 61

Versily 29
XP500 Thax 29
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YQBO Asrox 17
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Zhongyu CommutaScoota 50 13

===
Author

Written by

Alan Seeley

Design

Simon Larkin
Technical editor
Phil Mather

Editor

Jeff Porter
anager

Louise Mcintyre

Froject M

 —

160



http://www.pdfdesk.com

Wéshing
Mac_hi_ne_ M ant

The

A

G

T E
lkEBOQK .

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 TechBooks and Restoration Manuals...
...Service and Repair Manuals for
motorcycles ranging from Superbikes to

: L. Scooters and Motorcycle TechBooks...

B USIE  ho0ks for cyclists feature The Bike Book
W ...books for the home covering Washing
Machine, Lawnmower and appliance
repairs...

...books for travelling, including 4

PSSR ond the Racing Bike Book...

PAGGIO B3 The Caravan Manual and Driving Abroad
VESPA and, last but not least, books for reading

and enjoying...

...Motorsport biographies, Formula 1,
Rallying, Motorcycling, Classic Cars, and
much, much more...

All the books featured on this page are available variously
through motorcycle dealers, car accessory shops, cycle
shops, mail order outlets and book stores.

Qur 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) 47 78 50 50

Sweden (4) 618-124016

USA (805) 498-6703

Australia (613) 9763 8100

E-mail: sales@haynes.co.uk

Wweb site: www.haynes.co.uk

Haynes Publishing, Sparkford, Yeovil,
Somerset BA22 7)) England
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[MOTORGYCLING |  £14.99 /59495

= Scooter |

The Scooter Book provides a
comprehensive guide for all scooter
owners and enthusiasts. From traditional
to sports, through big-wheel and Super,
all aspects of buying, riding, maintaining
and tuning a scooter are included.

There are chapters on suitable clothing,
security, accessories, maintenance, tuning
and how a scooter’s engine and chassis
work. All this is backed up with a trouble-
shooting guide and glossary. g

Clearly written in an informal style and
illustrated with colour photographs and
diagrams throughout, The Scooter Book
makes scootering accessible and o -
enjoyable to all. maintenance

Alan Seeley is a long-established two-
wheeler expert, journalist and author
whose work has been published
internationally.

scooter?
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