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Thesand coresfortheinside of thecylinder
assembledintothemould.Like an RBbarrel theinlet
porthasfeedsihatleadstraightintothetransfers.

The prototype 175¢cc 64mm bore smallframe kit is
“absolute maximum!" Lookhow close the studs
runfoboththebore andthetransferports.

engine being held at
Seconds later a helmet-less
T,auro Caforio howls into
view; accelerating to over
80mph on a pink Vespa

smallframe in a flash of

wild hair and sparkling eyes.
Welcome to Falc Racing, and
Lauro’s personal test-track:
the road outside his house.

[ow it's my burn._
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Lauro's home-made patterns for producing the
sand coresrequired to castthe barrels.

ouonly havetostep intothe packed
workshop of Lauro’s 100-year-old
farmhousetoknowthatyouareinthe
presence of genius. Here is aman who
has produced a cylinder kit for the smallframe
Vespathat - when fitted as instructed -
obliterates every tuning kit previously
produced by the famous names. I'm not just
talking about smallframe Vespa kits either.
Thereis nobolt-on kit for any Vespaor
Lambretta that matches the Falc 150. And if’s
still fan cooled and fits under standard
bodywork (thoughit's not quite a bolt-on).

Laurohas been playing with two-stroke engines
sincehewas 10yearsold. Tuning Vespasand
racingmotacross and powerboats have been his
passion, leadingto him becomingamechanicina
world Moto Cross Grand Prixforseveral years
duringthe mid-90s. Atthetime Carpimotor were
the llalian Suzuki off-road importers and
employed Laurototravelas partoftheir GP circus,
workingonthe bikes oftop riders Tallon Vohland
and Dave Strijbos, As such Laurohas seena fair bit
ofthe world, but quickly cametothe conclusion
thatthe foodis bestinltaly.I'dtendto agree.

Lauro’s wife Annawas until recently one of
Italy'stop female MX racers,and her maiden
initials form partof the company name (FALC =
Fizzardi AnnaLauro Caforio).

Backin Italy duringthe late 90s —and obviously
now brimming with GP-level tuning experience -
Lauroreacquainted himselfwith the scooter
sprintingsceneusingbothaVespaandatube-
framed Piaggio NRG.

Theltalian scootersprintsceneis astrange one;
withracesbeingrunover 150-metres. From the late
80sitbuiltupquite afollowing with names like
Scauriand Zirri balllingitoutinthe Vespaclasses
using bike-barrelled smallframes. Ifthe rumours
aretruethenthere were some uncomfortably big
betsridingonthe winnersatone stage.

In1997 atMantova Lauroturned up with his
Vespafitted withaPolini kitfor an Aprilia
motorbike andtookthe record. He covered the
150m coursein 6.71seconds withan exitspeed of
139kph (86.3mph). Togetthatin perspective—he'd
bedoing86mph before the halfway pointofa
quarter-mile track like Santa Pod.

Laurofitsanadaplerringtotheinside ofthe casings
toallowthe use ofa bettermain bearing. Theringis
retained by counlersunkscrews.

Wet feet

Following his tenure with Carpimotor, Lauro has
continuedtomake alivingin tuning: notonly for
two-wheelers fornational and
GP-level, butalsofor racing boats and
hydroplanes. He worked together with VRP
designing and tuning motors which wentonto
take boththe 350ccand 500cc European and
World powerboat championships.
Lauroactually races his own 50hp 125¢c¢
hydroplaneinasportthai’s only marginally
safer than tiger wrestling. Apparently they
aren’tveryeasytorace. The boats are piloted
lying face down with one leg controlling the
length of the exhaust which hasa 13cm-long
slip-jointinthe downpipe. By sliding the main
body ofthe expansion chamber backwards and
forwards to suitthe engine rpm Lauro says it's
possibleto getthe peaky two-stroke to hold
maximum power overarange of 3000 pm.
That's afar bigger power spread than any
exhaust powervalve can achieve.

Cylinder manufacture

Alongthe way Lauro has picked up lots of
engdineering skills allowing him to design and
pattern-make his own cylinders, heads and
manifolds fromscratch including building
upthesand cores. Theonly partof the casting
operation he doesn't do himselfis pouring
the actual aluminium; which isdoneina

local foundry.

Allof Lauro's productionis sand-casl,notonly
becausethisistheonly costeffectivewaytodo
small batch production, butalso because he says it
resultsinabetter product. Lauro explains that all
GP-level engine casings and cylinders are sand
castbecause pouringinto sand allows the
aluminiumto cool inamore controlled way, thus
reducinginternal stresses in the material
comparedlousingsteelmoulds.

Currenlly Lauro produces a cylinderkitforthe
HondaR5125GPrace bikeas well asaselection of
kitsforthe smallframe Vespa invarying degrees of
mentalness from Charles Manson to Nero. The first
photoofone of his Vespacylinders was postedon
iheinternetinlale 2007 and after thateverything
wentcrazy.

he

The 150ccFalcinthird dearatmaybe 60mph,
leaning forward andstill the frantwheel won't stay
onthedeck:Laura's 175ccsprintengine makes
7hpmorethanthisone!

ComparingaHondaRS125race eylinderlothe 150
Falckit. With the Vespa stud patternit's not
possibletoaddanymoretransferportarea.

Lauroidentifieda problem with the fans forthe
popularVespaltronicand Parmakitignitions. The
orangeVespatronicfanblows wellatlowrpm but
causestheairlocavitate (swirlaround the fins rather
thanblowing) athigh rpm resultingin insufficient
cooling. The grey Parmakitone by contrastistoo
efficientandknocksover3hp offthe outputof one of
hisracemolors. His solution wasto detanew fan CNC
machined from aluminium billetthatis designedto
coolwell withoul causingtoo muchdrag.
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The prolotype Falc P200 pipeisarevvy mother. anda Iillle loud, butjustlookat

the craftsmanship.

Thereedvalve Fale smallframe cylinders featurea
reversible manifoldsothe carbean beusedin
standard position or breathingthrough asidepanel
cuf-out. Notethe eight-pointheadfixing on the
175ccversion.

Lauro'sdynocompulerissoolditdidn’thavea USB
portformetolake the graphs, butitdoesitsjob.
Thered curve (34hp)ishis current 150cc sprint
engine.Theyellow (37hp)isthe besthe’sseenout
ofal500nthedyno.
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weldedtoit.

Kit and caboodle

Like any ofthe good tuners, Lauro produces
complete kits ratherthan justsingle piecesofa
complicated puzzle.Forthe smallframes he
produces notonly arange of different capacity
barrels kits butalso crankshafts, exhaustsand a
clutchiosuit.

Thereareseveral combinationsof the
smallframekitusingeithera51mm (standard
stroke) crank ora 54mmlong stroke whichrequires
the casings to bemachined toaccommodate the
larger diameter crank-webs.Thentherearethree
different piston sizes:the 57mmkit (133cc with
51mmstroke) fits onto stock casings, butthe kit with
the 60mm piston (153cc withthe 54mm stroke) also
requires the crankcase mouthtobe machined to
acceptawidercylinderspigot.On Lauro’sdyno (a
home-made affairtucked awayin another partof
the house) his pink 150cc sprinter makes 34hp at
thewheel. Thebesthe'severseenfromthatset-up
with adifferentpipe and optimised carburationis
37hp,butcome here, there’s more....

ThenextFalcsmallframekitrelease willbea
175cc kit (64mm bore x 54mm stroke) which
Lauroreferstoas “the absolute maximum”. He is
justfinishing the prototype of the retail kitat the
momentbutit's goingto be expensive becauseit
will only be supplied withan engine casing
already modifiedtosuil. Lauro has found that
oncethe casing has beenweldedtoopenoutthe
transfertracts and machined upiosuitthe larger
diameter crankand cylinder spigotthatitis very
liabletodistort. The problemis soseverethat the
crankshaft bearing housings can become out of
line, which will cause rapid bearingfailure inan
engine revvingto 10,000rpm. Lauro’s solution has
beentomachineupatubularinsertthatfits
tightly in place of the crankshaft with the casing
halves bolied together. This has water flowed
throughitto keep the casings cool while they are
beingwelded.

Lauro’sintention withtheretail version of the
175isto producearoundthesame poweras his
150, butwithan evenwider power spreadto make
iteasiertoride.

Initsmostevilincarnationhe has seen41hp
fromofhisown 175. Thatwasfitted ittoa
smallframe with wheelie bars which looks good on

Piccio'sexperimental cylinderbased on a Malossi barrel with a Cagivareedblock

Youlube (searchfor ‘Falc 175), butturned outnotto
beintheheatof battle.

“Wheelie bars on Vespa:notpossible,” laughs
Lauromakingthe gesture of ascooter shooling off at
anangleononewheel. Theytriedthe 175 again
withthe wheeliebarremoved butitproved justas
unrideable. Now, finally,the engine has founda
homeinalengthened chassis andwith Lauro’s
lightweightfriend ridingitachieved atime of 6.42
seconds atthisyear’s sprintmeetingin Parmato
takethe unlimited class victory. “My pilot weighs
48kgsoheisveryfastoffthestart,” explains Lauro.
Every 10kgexitraaddsaround 0.2 ofasecondto
yourtimesover 150m.

Falcengines alsowonthe 135 class (6.79 sec) and
150ccclass (6.55 sec). Currently the only faster
tradilional scooterin Italy is at2hp Lambreita fitted
withaHusqvarnamolocross barrel whichrecorded
6.18seconds atameetingin Rovigo.

Feeling cranky

Theessential components that have allowed
Laurotouseallthe powerthat his kits produce
arethespecial crankshafts and long conrods he's
madetosuit. If youlook atthe prices of other long
stroke cranks on the market, the Falcones stand
outas beingalmosttwice as expensive. ltseems
thatallthe othersare made in batches by oneor
two large manufacturers to theretailer’s
specification. Lauro’s on the other hand arrive as
bare forgings for the conrod and webs from a
specialistin Turin,and his friend CNC machines
each partfrom blanks. The materials and
machining, he informs me, are “World GP
technology.” Somehow he has achieved the
impossiblein producing cranks thatresist
twisting withoutwelding. He did this by
experimenting with materials and the
interference fitbelweenthe crankpinand webs.
“I make, then testing, testing, testing,” he repeats,
like a personal mantra.

Thereare now four differentlengths of Falc
smallframe conrod. Themain pointofthe longer
onesistoreduce crankcase compression. As
Charlie Edmonds pointed out: high primary
compressionisthe ‘old man’sroute’andthe
opposite of whatis required withan effective
expansionchamber.
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Forged crankshaftwebs back from the machinistand
ready forassemblyandthe fitmentof balance weights.

Falc for PX200

While new-age tuningrivals Qualtrini have
chosentomaketheirmoveintolarge frame Vespa
kits withthe M1X for 125/150cc motors, Lauro
decided instead tousethe 200 engine as a base.
Thefirst partofthe projectis anew prototype
righthand side exhaustwhichis being tested with
dood results on his friend Piccio’s PX200. Atthe
momentitusesan upgearkitwhich has proved
slightlytootall consideringthatthe Falc pipe
makes peak power at 8000rpm. The exhaust tself
is hand-made from 30 differentcones - though
Laurois consideringsimplifyingitalittle before
pullingitinto production.

Forthe momentPiccio's cylinderisbasedona
Malossibarrel modifiedioacceptalarge Cagiva
reedblock witharear-facingcarburetlor. Lauro
already has hisown new cylinder design mapped
outthough.One model will havethe choice of
standardinletorreedintothe cylindertobeused
with 57mm or 60mm stroke cranks.Lauroalso plans
tomakean ‘extra’ model will have adifferentinlet
thatfeedsintoboththe barreland the crankcase
anduseaspecial 62mmstroke crank.

Whetherastandard PX200 engine casingwill be
ableto copewithallthis exira performanceis
another question. As Lauro points out; “40hp, that's

[\
Lauroraces125¢cc hydroplanes. Forthosethe
exhaustsare adjustable in length by foot control to
widenthe powerband so he makesthem from
aluminium to save weight.

[

Ablankforgingandafinished con-rod whichis
tempered aftermachining. The Vesparodsarethe
samequalityasthe ones he uses forGrand Prixengines.

thelimitbecause motor designis very shitand the
clutchisveryshit.”

Asaresultafterihe PX cylinderkitthe next
scooler projectwillbeaPXcluich. Andthen?
“Maybeakitfor Lambretta.”

Think pink
Sotorejointhestory where we started: I've just
beenhanded a 34hp smallframe Vespawhich will
do150minundersevenseconds. Thebackendis
jackedupslightly while the frontsuspension s
loweredtothe pointof being non-existent. There’s
notacrashhelmetinsightsollistencarefullyto
Lauro’sinstructions. “Don'tusefirst gearatall - pull
away insecondandslipthe clutch.” Ah, that
explains how the top boys make up somuch
distance before changing gear.
Ileanforward,blipthe revsand don'tslip the
clutchenough. Thankfully these reedvalve motors
willpullfrom low revs soitdoesn’tstall, the motor
justbuilds poweras the speed picks up. Gradually
thefrontwheel becomes airborne, despite me
hangingoverthe frontlike a gibben, and maintains
agentlearcabovetheroad.|make the mistake of
sillingbackallittle before changingintothird and
thefront wheel goes skywards again. Into fourth
gearforasecondoriwoandyou'dbecrossingthe

Falcparts are continually being upgraded. The next
version ofthe smallframe clulch will have abillet
steel centreand improved clutch plates.

Forallthe technical advancementoftheir producls,
Falcisslilla cottage industry. Anna makes the ¢asket
setson this fly press.

150mline, butthe pink Falcis contenttokeepon
acceleratingtospeeds where thelack of front
suspensionand crash helmet make backing off
seemagoodidea.lt's atotally amental device.

Laurothendemonstrates howitis supposedto
bedone:starting with the headsetunderyour belly.
Fullthrottleis dialled forasplitsecond before the
clutchis quickly fedin. The eager little Vespa
catapults Lauro offintothe distance once more and
I'msimplyleftto ponder: how fineis theline
between geniusandinsanity? [

Sticky

M Thanks toLauro, Annaandalso Piccio for
showingusaround. Formore details see
www.falcracing.it
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Variousretail andtestexhausts.

L

Thisis Laure's new baby:afourcylinder500cc

iwo-stroke boatengine forwarld class hydroplane
racing. He hasdesigned and builtit from scratch
includingthe casindsand the ¢earsthatconnectthe
counler-rotating crankshafts.
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