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e WE RIDE CHRIS MRCCLUGRGE'S
WORLDO CHAMPIONSHIP
FOUR-STROKE RUNRARBOUT...
ANDO HOLO ON FOR OUR LIVES

By STORY BY O%H BURMS
PHOTOS BY |O5H BURMNS AND MIKE TELLERIA

ametimes e best game plan is to fy By

the seat of your pants. Kawasski didn’t Righth LLMLL, sbearing. & carben-fier
irbenel for that to be the plan ol Miack seal snd some serious brection halp
for the 2004 Workd Finels, but somehiow 3 all PMacClugags muschs B craft ansesd
wiorioed gul in the end e rRcROtorie.
Although Team Kawaiski®s Minaru Belcend MaeChigage’s STLALF
Kanamari was planning to ride a suped-up recacrais beakn wimilar b his fro-winoks
{our-stroke in Pro Runabout at the 20404 ESBA ETE-R bul Mawark sy the four-atroks

Warld Finals, the tearm was planning on wnkgha st 12 pounds monm
putling its twa World Championahip hopeful, et = ]
Chris MacClugaqe and Dustin Fasthing, an 15 '
proven two-stroke STX-R craft for tne £fass.

pAacChugage and Farthing would, haw-
ever. be riding four-strokes in the Pro-Am
Moddied to try them out, considerning this was
really the firsy time either cauld really pul
these e Bour-stroke racecraft 1o the Lest in A
Tl

11 was bn thee first of Daeo 1 Ed-degnes turmd
near the finish ime during the first lap of the
Madilied race qualifier when MacClugage
came inte the lumm on the inside with & htike
o peed than he waried 1o, and he basl-
cally ran tearmmate Farthandg off the Courde,
ks Clugage attacked thae tuirm & e would on
his. bwea-stroke, bt he was foroed 10 fake e
rrms wider when he realized the craft wauld.

't thiew dowm encugh 1o make 3 shasp fam.
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It seemed “taro-stroke® turning logic didn't
apply,

Fast forward 1o laler in the sweekord, BMac:
Cluguae bung up the fourstrake in the hodis
fled class to Tocwus on Pro Ski and Pro Run-
aboul. Undorunately, BMac l::lugaq-r'!- stand-up
broke In the first heat of Pro Sk, and his
chanices ol 3 bl wore shal

This plaguee of bad kick seemed to follow
|'-'||'I{‘._||..'[|-ﬂ'!_'|¢_. Becaen i the qualtying heat
for Pro Runalsow, e and (eammale F.aﬁrlim}
okl rdied & bl,,ﬂ}:lr ;Jf:l\il'iJ firsheidd junt i
ronk of H,]{t:h:g.:u;o arsdd ook thie fimad griali-
1:,l||'|g SO, sghvieh waand h‘.:u'_':ku“.h:]i} e ted
lr'l-akil'l'l!_l e final. He e one L shol 0 do
L = Uhe Lt ¢hance ql.ld|l1|ﬂl'.

What many didn't know a1 the time s thal
WlacChugage wis Bavindg treuble with i bwea-

roke STHER racecratt, w0 he was Faced with
the decition 1o either race hic bathup twas
wroke or Iy Ris luck on Ehe fourastrake in Che
qualifying heat = a cralt that b was not very
tamiliar with and cne that didn’t quite have
the same predictable handling characteristics
ax his twa-stroke. MacClugage decided to
race Ehe foar-strake in that LOGL and the nest
is hivtory,

A fpur-stroice SWarkd title may have a come
a litthe cardier than most people thowght,
eyl pven Team Mawasakd, i interesting to
Faok at exacily how this occinred, bocauis
S et FACE TS LHEMDEREE WOnen' L Quite £oa-
fident in the cralt yel. Hegardiess, Macllu-
gage’s win showed that four-iingke pedior-
mEnceE « oven i a0 isa'T widely avadae yel -
has definetely pronsen isell

There are guite & few delferenoes Aboul
Team Kawaisii's superchaiged STE-15F oomm.
pared b ity Bwasstroke STA-R race crafl While
the hull and deck are abmeoat identical, the -
ferent engines - aside from the obviows bwo-
strofe four-stroke thing - really make a con-
siderable difference in the handSng ahilities of
each cradt, The four-stroke s a bit mone of a
handiul in:mary respects, which B why Mac-
Efugﬂgu amd i’j.lll'.ir‘ll_,i WElEn L |._||.I||'|I'|:II-|_| o
racing in the main chdses st yel

Karevasali has been working on a four-siroke
race cralt for a few years nowe and modh of it
sbesmys frowms Ehae wrork ol Team Kesrsiala ancl it
technician/racer dinoru Kanarman, wha began
tinkerineg wath an STX<12F {which fesures an
119%cc 1 25-hscpower lour-stroke. endging)
lash wear, For last yoar's Workd Finals, Kaeasakd

Fesnuity 200« PFerooal Wetoreref® Wmbmoind 238



instalbed a superchanger and a few alher
gooadies an & 12F, and Kanamodi, aong with a
v racers from Honda, raced the first dode-
warahe oraft im o pro-level World Finals class

Wihille Kanamod rode the Tour-stiaks faoe
cradt well i ke ;|u.||||:..'r|._'| heal of the 2003
Warkd Finals, ke fimished 14th everall the
fanatls, The craft looked 1o e off o a good
atart, bl it wasn't quite thene yef

Thits year, Kavwaiaki made some changes
First ofi, Bawasaki started with the new 5TX-
15F engane plattorm, which praduces b &0
koesepoover and has a 14880 displacernent
Eut this :r-\,L-J_l_ aside Trom ||_.5.| Banamaon faing
& cralt fone that is purpored to prodace 330
horueperwer ), Kawasakd alis had crafi four Faet-
thing and MBacClagaqe 1o race.

What may be the mast inberesting aLpseon
of Uhas oralt 14 the Fact 15a1 0% I‘ll‘lr'i-l"'|'|ﬁll.'|".'-'
autput Is doubled aver dock with basically the
addition ol a sipercharger. While Kanamar's
craft 5 rated a1 rosghly 330 hoeseponses, the
cralt MacClugage rode (the same one we -
died wp on) b roted at 320 horsepower. Thid
pefformans jump Comes miosliy Irdem Ehe
Vartech sepercharger matalled on the craft,
becaise while ather parts have dhanged from

ash, s nota vury :
. ..-\.i.-.-\. -:'.-" o Lo & T
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stock, meost of them ane baskcally to asst the
supercharges of Lo mEkE I0e Crgine Lo
of I;,:-JI;1|'| T hanclie Ese exira ponver

Praducing horsepower wainl necesiarly
the greatest stumbling block lor Team

xtaki - finding the et purmp Condigura-
than was where iLgot G2l ¥Whele thers are

mutigle ways bo |'-l-'l-:|l.l:. & PreDee horieponser;

L oworthless witheut a pump that can
pIEEREE the power alficientiy Kawatak
wendked closcly with Skat-Trak on différem
PRIFTY R SN Hgaralsond,

i eventually they
feaird @ good match - Bt I8 not whene Lhiy
b v ever Thoughl b sLan

"The combination aof what we gund 1o
fel thie gamg Lo wiaik wilh the horseponser
and welght of the orsll 1S ol wineng you 4
siart fl wol swere ERand (o make i oonlgu-
Fatin sk, T Kawasaki AW mag

4 manpger
foe Hotm says, “We feund a good mistch MlEof
quiibe-a few attemipls al ddfenent selups The
cadtation is mch a prablem with (hal msch
Iaeseponwer and we l._||'lI A
S0 whise they Tound a g
th ackded horsepoewed, he nesd e wal [l

1P o work with

get the ders onto the eraft, Whike the engins
i olraputly differsnt nosy, the oradt s d o
sl bl 1 30 pounds mone than the 5TX-R

pwa-giroke racecralt, and this additismna
£ has a biusge imgact on the handing
the crall

g

“It spems a3 Uhowgh 0 meght have a higher
centar of qravily, 30 it wants 1o chine walk
with the weight, and in urms il vl Wl boe
redl @ver,™ Maim st

With Hmited time on the crafl belore
Wadld Finals, neither MacClugage nor Far
thing were comilGriatie criough [ place iheir
hopes inoa refatively unteated crall - edgeially
wihen (b came LA '-""-I"""_i it In for a platlarm
they Bath Telt comfortabale vath, After all, balh
had weon e Woakd tithe on an STX-E Im oxcn
ol The Last s ypears

Having ridden Farthing and dMacChigapes
LTE-R wo-iiroke racedrallt the previoans Do
WEAFL, W wiere alio quite Farmsliae st Lhie
platfosm, Since the STR-15F is roughly the
same holl, it wwould be interéslng b 260 honk
e netwr engine el wiokind chamge Thing

Loty aeet one Ehindg straight - this cralt is

feraciows. I's a pure adiemaking rush, [he
peoatrole racecraft 5 amazing i terms of
wer ard Tofee But the STE-15F s almosd
peyend descriplion. AL figst, the four-itroke

ot

(el & litthe hess panchy on Lhe Bokpm com

pared to the two-stroke. You can hoar the

15F paurr as you acoelerale, s it ditdn'e seem
15 have the punch that the baosilmoke s
Thiet i5 (Ladvindg

Once the 15F ety mavind, IUs Hioe'a oo
mitlive = L just keeps gaining speed. 'While it

ay nat “ump " g the lire quite the ame

wiaty e Deso-stroke daed, 10 palls away al an

Incredibsle It feeld as Ehdadh It (sl keeps
accelerating and acceleraling
To pus

ypeckive, lot's look at the top apecd ol =

he pertae ol 10DiS éngine iIno per-

twositroke vi, the foursstroke, Dustin Fa
Ihings STX-R racecralt bad a 1op specd af
69,78 mph. This year, MacClugage's 5KT-13k
face cralf wonlt .56 mpi, and Team

Kawataki members 18l ud thal this s
a ket bemwy, a5 They uaually see aboast BU mph
an their private (est labe, Besides, Kawasakl
has proven that top speed lsn'l the key to
winning races: The key iy havimg & sinong
ricler and a well-rounded ETHGULE e WA,
Vhat wirs ewen mode inledesting is the fact
that | thowght the fouratroke Fell-a Hithe

desver on the bollam-enm, Dot n ESct 1 was




e o @ secondd 78 of & second) fasber than
Farthumng s 2003 two-stroke racecralt in the
e jo 2-mph rardge at a4 o & wecpnd

Rifing the craflt wide open in a straight
lime fakes & bl &1 s |‘!.1'\..|n|.| fdlden &
handiul of Bl-plut mph moddied oraft, fding
thit rowghly. B0-mph racecrde i complietely
different = its might and day,

| TLming i Cralt doesiL Gil ary mane

i refacing. B pulh %o hard in the cormiers: that i

Py [Woe I Coubd Loy wou ol ke an angry

UAtecrn] LAY Barme armostoes Seed adr by the sepencha
x : o r EHTCAMERE pall, It takes all the strength you cam muster

fha €83 via % in the reas of th e g B
it geks sty in the rear of the cartoesliber saal st b hobd o,

Plain and simple, unless you're MacClu-
CJAE]E O |J.|1:'|||'||:t| far g handlul ol other elite
racers), you hae no business éven trying to
ficdo that eraly | oL & 4 5l 1aite &l the Basl's
palential, snad il was ergugh Lo maks ms raal-
2 ihal the lour-smake’s potential ot 5 raoe
craft had just begun, We'll fust have 1o see
wilede il ot indm e, A

Lk The Bhat-Trak pump aced kmpallsr configuration

& ey comgrecant B B e, wirce & peocsues
thi addéd horpapawar of the angine
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By Kevin Cameran

THACHINg

o s u

A

EXPLORING KAWASAKI'S
SUPERCHARGED FOUR-STROKE
RACE CRAFT

PROFESSOR!

:tm:. MeCluggage wan the [[5EA Wasid
Fanals Pro Bunabout class a1 the controks
of a 120-harepawer supercharged
Kawaiabd STX-15F 1 love thes kind of too=much-
ness - (1% like showing up at the quarter-mile
drags with a Sprint ABK on whoes and running
a wb-one-second ET, (small problem - the drives
woudd be orushed by the 100G acorkeralion

Mot 1o long ago, we
wine Penvaliety droodng over
aur fayerte orales down in
Louisiana who crammed a
Mk plus-harsepower heli-
COicT engine =io A waler-
craft, Maws thal Lame poser
It weithin:reach of any deter-
mined persn, wusng parts
that are [with ong Exccps
tion} available aver-the-
oML,

The basic ingredsents of
porier are Kawsasaks robust
1500cc four-cylinder
engine, a W5 Vartech tooth:bebt-diven cenieifu-
gal mpeicharges, and a specially pragramimed
erging control compauter loaded with the e
tions i nepds bo pravide 1afe operalian it ExBoily
deuble the stock hortepower,

How does this work? The superchanger
mmpelber, spinning AL 4 very moseratle 45,000
fpm (there’s lots Lo Come - Uil gear up e
blower), doubles the intake pressure of Lhe
erigine Thiv daubles the number of hat htlle
malecules beating againit the plilen Crowns.
Why dessnt the engine go straight inlo detona-
tion and Decome 3 pibe of hiot, twisted parts? It
does not because the compression ratio is
redisced encugh 1o keep combustion chamber
temperatures Baloer the level that produces deto.
Vehat maked the powsr is not lgher temperatumn

AAEE Proscno! Wl euirated « Feteuany 2005

Based on what has
already been
achieved elsewhere,
cthere are hundreds

more horsepower
inscantly available If
there were any way
ro put them to work.

bt instead higher presiure, and that the
enigine can tolerale quite well.

Besides supercharging, the other path 1o
power 5 1o push up rpm, This ralaes two g
;_-mun_qur_{'l].ﬂ.-.'.ulabk pumps. usually b fo turn
in the range of SO00- 7500 rpm, 20 RgAer Snir
rpen pegquires ome kind of geareduction drihe;
and [Z) nedia stréss on pLens and connecl.
ing-rody rses as the square
of engiree rpm, This mes
that ¥ you loast power by
ratsing the revi 25 povgent
[while keeping the engine
breathing at lts original
Lol with, bigges valves,
bangee-duration cams and
larger thiottle bodle . ot
£ic), you ans m-l!ﬂngll: e Fasd
PArts’ SLIESs upward by e IS
1.25 X 1025 = .56, or 56
percent, How fir can el
go with that? le*
therelare much more relaxing o
incroase stress onby durind thie possir =
itrake, and In a way L enr_ﬂm Can
handle - by supercharging.

| ek with Joe Heim, Team Kiaasaki—
PWC race manager, who b5 soll=3poken
nearsinaudibility. 1 Immediately-tho

=l mannered Clark Kent,™ nota
a phone booth (o become Supsm
& dlynx -:r-l

woek. ust change the debne ratsa 1urllﬁ.
superchanger.



{Right) During testing and deveiopment, Faeaiaki
vetwriond with Vortech Superchargens in fnd Bw
rhght bilgresws b cbmpdiment ths sngsns rackage
Wihial By Same o wetli 5 & vensn of the

VoG, Thin aupeschangsds camn sgen up bo 85,000
rpm, bul Wavwasnhi ondy Sing ifs biower ol 45,000
e - S s bl uisppad potendis

Felruly @000 « Prmsenol WoltmrolT M lrsted 58



Rirghit rvow, uslls are the probriem.

“Watching Sea-[oos race in Europe -
Ehetar puUmps are apinning up in really charp
fums - four-stroke boats ane header,” Heim
sabd, “They want to roll out in Lwins, of
chimewalk a Bitle bit. The probéem i1 10 find
a pump that can handie the power; 3 kot of
powenr canitates the pump really badiy.”

Wit this means i4 that beg horsepower
can Apin the pump so fait that its all-
irmgartant net positive suction head (NPSH)
gois (o 2ene - there Bn'L enough water pres.
pure ahead of the pump to push water inko
it as fast & the engine s theowing it out the
sk, WiTen you take & bigger number awany
from & ymalier one this way, what you get i
Aegalke - a vacuum mikde the pump, Thirs 15
called cavitalean,

The pump is & customesized 160mm 12-
wane Skat-Trak Magaum, and withaut it,
Kawasaki says none of this would be possl-
Bhe. Of s bulk, Helm sald, SWe'te munning
out of regm for a bigger pump fon Lhi
[T

The peoblem o o keep water Howing Lo
this pairp across a wide spoed range. At
high waler sped, a $coop Grale conveis
the water's welacity into lots of MFSH, and
the pump does not cavilaie. Al lower
speeds, this dynamic pressure drops,
making cavitatian mere likely because all
that remains (o push water mta the pump i
the pressure resulting from how dedp Lhe
pump intaie & in the water and how well
thee rider B ketpeng that intake "bursd.”

| suspect this feam chose a centniugal
supsicharger o give the engine a tarque
curve with the same steeply faang shape ai
the pump’s 100GUe CAPAIEY = N 100 ARG
an the boltom, but steeply rlsing with
ErEne rpm.

2| think we could be successlul with
either {iype of supercharger).” Heim com-
mented, reléring to the rooti-type losver
that i the ohvious sftesnatiee bo the Vortech
centrifugal blower. 5ome-al the forque

M3 Prnonsl Wetcrcreft Watmned = Fobrusty 2000

Alr enters the center
of the impeller and its
vanes accelerate the

air to something near
the speed of sound as
it is Flung off the
impeller tips.

curve shaping could & done b the engine
contfal computer, il & i Bodone in melar
cycle racing, where the equivatent of pump
cavitation is wheelipin. Ideally, the endgane’s
output woukl be refined by deetapment 1o
ke cavitation comtrollable by the operator,

Heim noted that even with the 15F
engine’s low-speed torque reduced by the
necessary drop in compression i, Tit sl
has way more off the Boligm than a bao.
strake.” A good reason for this is that the
toaque ol & bwo-strake engine depends mainky
on the action of lis exhauil pipes, which
pump a Lot of air awer only @ nantow gpm
mnge up al the top of the rev range. Below
the rpm of strong pipe action, only 1he
engine’s crankcase pumging B keeping it mn:
ning, pritiang owl much less than peak iongae,

Thee bl Eavwikeid four-12rake makes power
bwea ways: (1) Becaune it's a four-sinoke, ity
1oparate slrokes pump air with gaad cffl-
ciency gver the while rangs of engine rpm
and () adding the wpercharger sl intake
pressure to double a5 the engine nears its
mormal gperating rper. Thie result s the ability
1o “break boose” the pump abmsost any Lime
the rider pushes a bit too hard, Making all this
excess controllable & the real game hoee -
making péwes 5 no problem, Hooking that
parverr bo ihe water b5 mvenything. This will be
the central problem of going faer

The Varech supercharger has a radial-
vaned impoicr spaning inside a snal-shaped

soroll housing, A enters the
center of the mmpelker and B
vamos acceberate the air 1o
something near the speed of
sound as it is flung off the
impefler tips. The soroll Boaws-
ing collects this air and
pmianifily deceleryles i, oon-
werling wielocity inlo presiure
1hat is then piped inta the
eiwine"s Imitates, On the Back
of 1he soroll howsing is a spar-
gear stop-up drive of 34510
ratio, drreen by a toothed balt
A% 6035 tnoem a cog pulley on
the engine coupler. Cam-
F"EJ-'!-."":_I @ Fatees 15 Dem e
tuse, and temperatude i whal provoles det.
anation. To cool the compressed air comind
fram the blowes, an air-1o-water charge
copher s used, Two hoses ane tappeed (noem
ihe vesierfet pumg - oire cergult oools the
charge cooler, and then the enging, in
sories. The other coold the eihaust plurmis
ingg (bilge explodions are warth avpiding =
ask amy old-fimer 21 the marina about them)
and then cools the engine as well. In 1his
way, e engine Is not evercosled, for it
receives two sources of preheatiod waler.
Cvercanling of marine engines s worth
avoiding - Bcauies carrosion, posver lod
froem increased ol visoosing and mixture
prodlims Because fuel evaporation Becomes
incamplete.

The low-comipression MTC forged pit.
tons have smoath depressions milled in
their domes, A canventianal throe-nng
package is used and swristpins are retained
in aircrait fashion by plugs rather than
spring clips.

Vortech makos a serics of varoas-sieed
bloesers, and its liberature identifies this V-5
unit as suitabie for “engines under four
Iers® displacement. Because the straight-
cut spur gears and bearings in the unit’s
stop-up drivg aro 30 busy, they are: |ubri-
cated {a tuibochargers usoally are) by oe-
culating engine o, | auipect that this &
done to Nmit the temperature rise af the
drive,

Because supercharged engines need
completely differenl ignition and fuel injec.
tion instroctions, the ECU on this Kewasalk
i customeprogrammed and not availabie to
the public, Ol thene oo the free markel ane
both programmable BECUL and all the dyna
time you cane Lo by, so i you're bored with
thie samenest of cigarette boats, giant white
Maybach limos and G35 biz-jels, here's
something for the sporti-manded enthasiast

Might Kawasaki prodice such a
macline? Some sy that an all-new boat b
in the warks, The only question i What
oould it be? mar



