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In the satrte rrvay that the P-nange and the TEi wGrFG! oniginally mocked on
thein nelease - but laten became the nally tool of choice fon fftany
scooteFists - the GiTEi eEiO is start ing to fol low suit.  Whatevel. you
think of the styl ing and engine configunation, t lr is Vespa does nide
wondenful ly. That's not to say it  cantt be irnpnoved though...

Cln the l irnit
The 25Occ fuel- injected Quasar (not Leader) engine
is still fairly new and has nol allracted a great deal in
thewayof tuning parts yet. Widely accepted as the
bestluning productforthe GTS is a f lyscreen! l fone
is fitted the aerodynamics improve to such a degree
that most r iders pick up a few mph on top speed.
This i tself  brings other problems because nowthe
scootercan gofast enough to hit  the engine rev
l imiter at around 9500rpm. Atthese revs the engine
starls to stutter and simplywon't go any faster.
Dependingon the state of the transmission
components, this wi l l  happen at between 78mph
and 82mph: though the highly delusional
speedomeler may well  be showing90mph...

Potent ia l  solut ions
l fyou want a scooterto gofaslerwithout increasing
lhe rom thelradit ional method is to raisethe
gearing. The problem forthe Quasar engine is that
there isn't  a gear-up kit  currently avai lable, though
PM Tuningare workingon i t .  Your otheroptions are
to f i t  a lal ler rear tyre, orto change the behaviour of
thevariomalictransmission to increase i ts speed
range.This can actual ly be achieved surprisingly
easi ly with an af lermarket varialoror even with a
change of variator rol lers.

Variator -
\rvaEisiatdoden?
The variator is the main actuatorforgearing rat io
changes on a variomatic engine.Your equivalent to
f irst gear is when the belt si ts low between thefront
pul ley formed by the variatorand i ts corresponding
'f ixed half pul ley'.  In this posit ion the belt is r iding
low atlhe crankshaft end, but high between the
faces oflhe rear pulley, because they have been
pushed together by a large spri ng (contrast spri ng).
Low gearing is achieved by the fact that the
crankshaft and front pul ley must turn many t imes to
achieve one rotat ion ofthe rear pul ley.

As the engi ne rpm i ncreases, centr i fuga I
weights (rol lers) in the variator begin tof ly
oulwards between special ly machined ramps in
the variator and a f ixed plate. This has the effect of
movingthe variator closerlo the f ixed half pul ley
so lhe belt begins to r ide higher at the crankshafl
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end and lower at the wheel end.
Eventual ly - when the wheel speed r ises and

the standard variator is as close to the f ixed pu l ley
as i l  can get - one turn ofthe crankshaft wi l l  give
you several turns ofthe rear pul ley. This is your
equivalentoffourth gearon a manual scooter
gearbox, but i t 's not the end ofthe story. l fyou
could push the variator even closer to the f ixed
pulley (or the design of i ts pul ley face was
different) then you could get the belt to r ide even
hiEher at thefront and lower at the back. This
would be the equivalent ofadding a f i f th gear to a
manual box. Simple bolt-on aftermarket variators
can do th is: they can margi nal ly increase the
speed range so a machine l ike the GTS can go
faster without hit t ingthe rpm l imiter.

Flprn ctrntFol
Typical ly, there is more to a variator than simply
adjusting the gearing. l ts job is to use geari ng to
harmon ise the engine revs aga i  nst the wheel
speed, so that while the scooter is accelerat ing i t
is always held at the rpm where i t  makes best
power. This is ach ieved by a del icate balance
belween lhe centr i fugal weights (rol lers) i  n the
variator and the rear pul ley (contrast) spring.

l f  the weights aretoo heavyihen the gearingwil l
r ise before the engine was spinningfast enough: a
bit  l ike someonewho rides a manual scooter but
always r ides a geartoo high. This ki l ls accelerat ion.

l f  the weights are too l ight then the engine wil l
over - revdur ing  acce le ra t ion .  Th is  i s  l i ke
someone who misses lhe correcl gearchange
point on a manual gearbox and i  nstead screams
the engine to high revs before changi ng up. As
with a manual box, the quickest way is to change
the gear at the correct rpm. On a Vespa GTS peak
power (at the crank, as claimed by Piaggio) is
22hp at 8500rpm, so for optimum accelerat ion lhe

variator needs to be held at 8500rpm across the
whole speed range unti l  i t  runs out of ad.justment.

Whatrs vvFonq
with standaFE?
Sett ing upvariomatictransmission is a bitof a black
art,and when a manufaclurerdoes itthey havelo
consider morethan justacceleral ion and top speed.
Not everyonewants a race start each timethey leave
thetraff ic l ights.Typical ly,theywil l  design the ramps
in thevariatorsothatat lowerspeeds theengine rpm
arealso held lower, below peak power.This makes
for a {entleracceleration, reduced enginewearand
improved fuel economy al low speeds.

Some manufacturers have also been known to
set the variator to drag the engine rpm down at a
certain speed to help with drive-by noise or
em issions test ing. What this means is that - i f  you
want more performance from a variomatic engine
- then there are often fa i  r ly substantial Eai ns to be
had by f i t t i  ng an aftermarket variator; part icularly
at the lower end ofthe speed range.

Vaniator f itt ing
Onceyou get the hangof i t , f i t t inga var iator toa GTS

can lake lessthan an hour, but you either need

special  toolsto hold theclutch and f ront  pul ley,  or

access to an (air or electric) i mpact socket driver gun.

The f i rs t  s tep is  to remove the lower s ide panel ,

fo l lowed by the chrome clutch cover,  which can be

careful ly  levered out .  To undo the c lutch nut  you

ei ther need to i  mpact  lhe Igmm nut of for  use a

specia l tool to hold i t  whi le i t  is  undone. Jet t in in

USA have made a specia l  one wi lh p ins that

protrude through the casing (www.jet t in.com).  l f

desperate you can even lock the c lutch by cable-

ty i  ng the rear brake on or  i  nsert ing an 8mm rod

through the s lots in the casing.

With the c lutch nut  and washer removed. now

undo the s ide casi  ng bol ts and th ree a i  r - f i  l ter

screws (one has a nut  on the back that  i  s  accessed

by  remov ing the  he lme t  bay ) .

Af ter  removi  ng the t ransm iss ion cover the nexl

th ing to tackle is  the var ia lor  nul .  Th is  can safely

be undone wi th an i  mpact  gu n,  but  i  s  best  held

wi th a specia l  tool  to be t ightened to the correct

torque f igure when ref i t t ing.  Genuine Piaggio

tools are very expensive.Jerome from Beadspeed

made his own byweldingtwo short  lengths of

Al  len key to a box spanner,  and then weld i  ng on a

handle.  The Al len key lugs locate in lwo

rectangular  s lots in the outer  pul ley so i t  may be

held f i rmly wh i le the var ia lor  nut  is  t ightened.
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Dn Pul ley s l ider weights
General ly, Piaggio are very good at sett i  ng u p their automatic transm iss ions
and the original variator performs quite well  on the GTS. G radually
performance and top speed drop off before the 9000-m i le belt  change
inlerval.  A worn belt or rol lers that have developed f lats wil l  reduce top
speed and accelerat ion.

Dr  Pu l ley  a re the  Ta iwanese brand o f  p las t i c  spec ia l i s ts  Un ion  Mater ia ls
Co. They have developed a'tr ibological '  (highly wear resistant, low fr ict ion)
material aimed at increasing the l i fespan of standard round rol lers. We f i l ted
the i r  Rou nd  Ro l le rs  (R B)  in  the  cor rec t  s tandard  d imens ions  (2 I  x  ITmm) and
perhaps unsurprisingly there was no measurable performance dif ference to
the  s tandard  P iagg io  ones , though i f  what  they  say  ls  l rue  the i r  ro l le rs  shou ld
last longer before suffering wear.

Dr Pu l ley's more interesti  ng product are thei r patented Sl idi  ng Rollers
(SR), which are odd-shaped centr i fugal weights with various curved and f lat
surfaces. These are supposed to last even longer than thei r round rol lers, but
thei r odd shape actual ly increases variator movement at h igh speed,
extending your gearing and offering a higher top speed.

The graph below shows ihat they do actual lywork, and add around3mph to
top speed before you hit  the rpm l imiter. Replacingthe I lg round rol lers (red

curve)with f  Ig Sl iding Bollers (green curve) gave a very small  power increase,
but we found that swappingto l ighter I0g Sl iding Bollers (blue curve) al lowed
the engine to rev a l i t t le harder and gave a worthwhile improvement.
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trFlt]s
I  Easy  to f i t  dur ing  a  serv ice
I Do what they say on lhe t in
- i  ncrease top speed potential
I  Work with stock variator or
aftermarket ones

cC'Nsi
I  More expensive compared
to normal round rol lers
I  Needtobecare fu l l y
al igned when f i t ted for correct
performance, but qu i te easy
for  them to  s l ip  dur i  ng
assembly .

AVAItABILITY: SIP Scooter
Shop
PRICE:  Dr  Pu l ley  S l id ing
Rol le rs  (SB)€1, t .20

Some round rollers are'handed'for correct

fitment. Followlhe supplied instructions.

l l  isv i la l  lhat lhe odd-shaped Dr Pul ley

sl iders are fitted in the correct orientation

for properoperation.
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rJ Gosita
Span ish  f  i rm J  Costa  have bu i l t  the i r  var ia to r  f rom so l id  a lumin ium b i l le t
making i t  a hefiy beast that weighs 3009 more than the Polini or Malossi
variators. l t  works in a sl ightly d i f ferent manner from conventional rol ler
varialors in that the centr i fugal weights are actual ly bul let-shaped sl iders
that push on the pressed steel outer bel l  as they sl ide outwards. Thi s one was
fi t ted with 12 l5Eweights.

On the dyno theJ Costa variator al lows the engineto rev to 9000rpm offthe
markfor a good take-off,  and i t  remains stable al l the way up to 70mph. At just

below 70mph thevariator drags the engine rpm down to below 8,000, which is
whythere is only a small  improvement on the standard variator at this point.
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[rFlCf,s
I  t t i ce ly  made un i t
I  G ivesa good improvements t ra igh tou to f thebox
I Adds a coupleof mph top speed

GONgi
I  Heavy
I  Rep lacementwe igh ts
not eas i ly ava i lable
I Expensive

AVAILABILITY:
Birchwood Development
Services Ltd,63 Violet
Close, Birchwood,
Warrington, WA3 7NW
(www.jcoslacompel i t ion.com)

PRICE: from €200

The Dr Pul leyvar iatorhas an unusual  layout  and

uses bullet-shaped weights

:Po l
Polini have previously l isted two d i f ferent variators for the 25Occ Quasar
engine. The f irst with part numbe r 211.62L is actual ly for the Leader 200
engi ne. l t  does f i t  the Quasar 250 engi ne, but i t  has been superseded by
2,+I.6,+5. One of the problems with the 2'{I .62I version is that i t  is su ppl ied

with a mix of rol lerweights: red and yel low (I2.89 and r+.8g). Mixing rol lers
(as long as they are alternately posi l ioned) does work i fyou are tryi  ng to f i  nd

a compromise between the two weights, but in the long run i t  is the heavier
ones that take the most abuse and thus wear out qu icker.

The new 2,t1.6,15 is identi f iable by the chrome back-plate and by the fact

tha t  a l l  s ix  ro l le rs  supp l ied  are  the  same I  I .8gr  we igh t .  The Po l in i  var ia to r  i s

very nicely made;with a des ign that incorporates two oi l-seals so the bush
can run i  n grease rather than dry I  ike al I  the other iypes.

We encountered a oroblem with the use of the Maloss i  belt  and the
suppl ied configuration for the Pol i  n i  variator. The i  nstruct ions suggested the
removal of the standard Imm shim washer between the f ixed outer pu l ley
and the centre bush of the variator. When we lr ied this smoke started to pour

out ofthe back ofthe engine at top speed - which has r isen to a very
respeciable 88mph. The problem proved to be lhat the variator was l i f t i  ng
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the belt so high in thefront pul leythatthe outside of the beltwas rubbingon
the casing. The Malossi belt  is I4.2mm tal l ,  whereas I doubt this wou ld be a
problem with the 12.7mm tal l  or iginal belt .  Equally, you cou ld always use a
die grinder to rel ieve the parts ofthe casi ng that the belt was touch i  ng on.

We had to conl inue to use the Malossi belt  for the remaining tests for
them to be comparable, so we instead came up with another conf iguration
that optimised operation. With both the standard lmm shim and an
addit ional 0.5mm sh im used to space the f ixed pul ley out the belt would not
r ide so h igh and rub. For this to work we had to f  i t  heavier I3g rol lers. The
end resu  l t  was  the  bes t  o f  the  lo t  w i th  the  Po l in i  var ia to r  ho ld ing  the  rpm a t  a
very stable 8500-9000rpm across the whole speed range. Top speed was up
3mph, and power was up by 2hp across much ofthe speed range.

PFIOS
I  Best Performance overal l
I  Bes tva lue formoney
I Very stable rpm
I Increased top speed
I Quali ty construction

GONS
I  Rubbing probles when used
w i t h  t he  Ma loss i  be l t
I  H igh  revv i ng  va r i a t o r  w i l l  u se
more fuel

AVAILABIt ITY: PM Tuning
(www.pmtuning.com)

PRICE: S82.60

The Pol in i  var iator for the GT200

model comes wilh mixed weight

rollers that should be distributed as

shown. The correct one forthe

GTS250 comes with six rollerslhat

are allthe sameweight.

The witness marks atlhe bottom ofthe transmission case show wherethe
Malossi belt rubbed when used wilh lhe Polini varialor. Most people on the GTS
forum find thatthestandard PiaEgio belt lasls longerthan the Malossi one.

rMa loss i
The Malossi ki t  is the only one supplied with a new contrast (torque) sprinE.
Th is must be f i t ted between the clutch and rear pul ley, which requires the
removal of a large centre nul.  Special spanners are avai lable to tackle this
job. Also supplied i  n the kit  are I4g and l5g rol lers, but we found that neither
of these was l ight enough to ful ly optimise the variator 's performance. With
l3g rol lers the variator added an extra I- l .5hp above 60mph and went to
86mph before hit t ing the l imiter. With 12.59 rol lers i t  gained power across
the whole speed range, but was worse than the 13g rol lers above 60mph. The
optimum would probably be something between the two.

PFIclS
I  lmproves on the standard variatoroverentire speed range

eoNs
I  Beplacement torque spring complicates f i t t ing process
I Needed dif ferent rol lers to optimise performance

AVAILABILITY: Any VE-UK dealer
(www.ve-uk.com)
PRICE:  f  I I I .75

The Malossi kit

inc ludeslwo

selsofrollers

and a contrasl

spring.

l f  you are goinglochangelhe

conlrasl sprinll without using a

lorque wrench then it is wise to

markthe position ofthe clutch

nul so il ca n be retightened to its

or ig inal  posi t ion.
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