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FUTURE TECH: EXTREME RACING

_ Any madman can enter the world's
most ruthless off-road race, but it
takes an engineering genius to win

FAST

BY PRESTON LERNER
(||| PHOTOGRAPHS BY JOHN B. CARNETT
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HOT TRAIL A chase helicopter
follows the experimental

Trophy-Truck on a test run.
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== setise that it has a name or
'y can be found on a map. It's
fust m trail oovered with
1 boulders and potholes
- superimposed on an inhoapitable
stretch of the Mojave Desert 25 miles

sotith of Ls Vegs: You wouldn't

- droam of driving over it in a car. Even
in a Jeep or a kick-ass pog, you'd crawl
- along in low gear, wincing at the toll it
was taking on your tires, suspension
and kidneys.

Alan Pllueger (lies along it at o8
miles an hour. And that's not "flying™
el figuratively. He's getting air
undder the tires of his two-and-a-half-
tom truck as be vaults over crests and
crashes imto gullies with a giant plume
of dust streaming in his wake. Pllue-
ger's flying machine is a purpose-buile

- - =

q._,—“‘q.,?-i:-“-..ﬂ

= #-- -?‘L"‘*n' tf__

" =

A"',-':-E._""'_i_""_'!"b

Lnl

racing leviathan known as a Trophy-
Truck: Created to conguer the Baja
1000, the workl's toughest of f-road
race, Trophy-Trucks cross the gnarliest
terrain on the continent at specds that
can exceed 140 mph. Almost anything
goos in this unlimited class, from 8o
horsepower VB engines 1o state-of-the-
art electronics to titanium springs the
siee of laser guided missiles. “Trophy-
Trucks are the most complicated and
sophisticated race vehicles in exis-
tence, savs former Nissan Motog-
sports chief Frank Honsowetr, who
shrould know: his experience encom
passes Haja, the Indy 500 and Le Mas.
Plueger's mount, in turn, is the
sl exdbhe, most advaneed amd,
arguably, most ambitious Trophy-
Truck ever built. In 2004 Pllueges
hired celebrated racecar designer
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Trevor Harris to develop a vehicle

that woaild use technology 10 tame the
wilids of Baja He was convinced that,
with Harris as his secret weapon, he
could follow the example of Formula
One, where success is the product of
perverse amounts of money and R&D.
Two years and 51 million later, Plle-
ger is giving his balry its baptism of
fire durtng a test session in the desen
a prefucle to this month's race. “The
beauty of our sport s that there are
haredly any rubes to constrain you,” he
says, “eo I'm giving |Harris] the oppor-
tunity 1o be really creative. 1 could be
wrang, but I'm betting that this is the
Formiula One car of off-road racing.”

CRAZY FROM THE HEAT
The Baja 1000 is an epic orgy of speed,
sleep deprivation and lemacy, Two-time
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a paair of intregld American
madoroyelists in 1g6a, amd the i
Wexican 1000 Halby was staped Tive
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“OW TO BECOME INDEPENDENT

* : S| Since near whoels provide poreeer, thiy Harris designed a completely indd
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vehicles on the scene. They re buil
aronind tube frame chassis clothed in
bodywark based very loosely on every
elay pickoup trucks. The engines, gener
ally hispe American VB, sit behind the
driver Io optimize weight distribution
arul improve traction. Their suspen
sions can absorh up to two feet worth
of bumps at the front and three at the
rear. Most ran on 3g-inch tines mounted
on wheels that welgh upward of 140

with a big rig, an KV-like fifth wheee]
trailer, half a dozen pickup trocks, and a
chase helicopter 1o shoot aerial fontage
of sach run, ot to mention two dozen
enginesers, mechanics and support per
soninel. “We're here to try 1o break the
pew tnuck=—literally,” Pllueger says,
Which mseans the muan on the hot weat
is thee truck's designer, Trevor Harris,
wherse imprimatur can be found on vir-
tually every component of the vehicle

The Baja 1000 is an epic orgy of speed, sleep depriva-
tion and general lunacy. In the car-guy universe, no
event scores more points for pure machismo.

pounds apsece. GP'S navigation, live
data acquisition and real-time telemetry
are stanudurd. “Driving them is the
hijggest adrenaline rush ['ve ever
foaend,” Pllueger says

A good used truck goes for abowt
$a50,000, and a op team might spenid
SPg0,000 On A [l'lﬂl’"l'll].l.l il - | TR
Moy wasn't an ssue for Pllueger—ie
owns several car dealerships and real
estate developrments in Hawaii—and
hie's already immsted in the Troplry
Truck hie wused to win the Baja seo b
ooy But he wanted something bettes
And that meant looking outside the
insular world of off-road racing

VIRTUES OF INDEPENDENCE

Trophy Truck racing isn for the dilet:
tante. Even for this low-key test south

Harris is tall and Landey, with o slighi
limp that's a legacy of childhood polio.
A1 64, despite Type 1 diabetes, which
pequires him 1o wear an insulin pump
he seems unaffected by the 100-plus
degree heat, and nothéng fazes him.
When team manager John Hoffman
peturris froom the first 1est nen ll“l|l|-l||'l
ing that the truck was so squirrelly it
scared him to death, Harris remains
imperturbably uphseat. “At beast ivs still
running!” he says with a wide smile

Harris was among the First design
grs to apply formal engineering to
road racing back in the early 19608,
and he's been creating cutting-edge
and sometimes heyvond-the-frings—
racecars ever since. His résumé includes
stints in Formula One and Indy cars,
ana ks [PrOAoR e SIS CAMS orm
naled the erstwhile Can-Am and GTF

||| af Vegas, Pllueger Racing has shown up

HAKED LEGS With the skin off, a Trapivy-
Truck's lront end holds nothing bui the sus-
p'ruhn. 'I'P-m’d'lﬂl:l bsehind the cab.

WATCHING THE BAJA 1000
WHERE Ensenada o La Par, Baja, Mexico
WHEN Movernber 15-18. Racing sinrts al
¥ am. on the 1éth; war slories begin late
ithad might |m La Paz's Mnest cantinas.
OHSCREEN NBC will brosdcast race high-
lights i December, but the 2005
documaniany Dwst te Slary provides the
miane srguisite sand-in-yor-teeth view,
CAH | DRIVET Wide Open Baja [wideopen
baa com| givies wou and your wannabe-
racer buddies ewerything you need Lo tag-
team Baja one car, logistics support, &vwen
helicopler chase vehicles, Cost: §75,000,
All-nelimive four- (0 seven-day funs the
resd of the yoar go broem $4,000 to 57,600

mace series in the 15808 and sarly ‘gos
Yet nothing else is like Baja. "Run
nirg at ungodly speeds on such harribile
terraln for 1 000 miles is an incredibsle
rhﬂllr':q;r,' Harris says. Mot l'rt-[.-h'.-
Trucks fight the course’s punlshrmeni
with bulk—the trucks often welgh mone
than three tons amd ride on saapension
conmeponents stout enough to club an
elephant to death, But this focus on
durability has tended 1o blind offroad
builders to technological developaments
in other forms of racing. Harms, iree of
such bliniders, can apply his singular
knowledge hase to the restrictionless
Troply-Trsck series in amy wiry he soes
fiL "In terma of rules, | have no
restrabnts.” be save. *| Gnd that liberad
ing from a technical point of view”
Moat Trogshy Trucks ran ihe same
hasic engine, so there's no major advan

FiimaiwEs Peas e s
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FUTURE TECH: EXTREME RALCING

l

If the movement is especially violent, the hydraulic

fluid can get so hot that the shocks burst into flames.

tage to be Pound there, (Plueger Bacing
e a 45 5cubic-inch all-alummmum
Chevy VB massaged (o produsce 550
horsepomaer andd 68 |Hll.|||l| [t ool
L. | Instesd Hamris identified three
aneds wihiere he coubd make o differenoe
First, e wadibedd bus trock 1o be Lghbed
Lhaan e o ko Sevoul. b wanted
it to hamdle better, Third, he wanted i
1o ches 1':|-Fl'|-|'11r-r traciion. He realived
that b oonald gt elements of all theee
with a single picoe of technobogy: an
||'uh1--|'|rlrrl.l ICll FSpenaion

Solid axles
hold the wheels in place

thee simgrie Bars that
have beeen
.J|III_|||Ii T S Fl:-l_'li:ﬂuhl mean I'J._'

ured oul that two wheels were belter

than one. A few millennia later, auio
mcile desagnens started attaching the
front wheels jo the chassis rather than
oy eachy cther thereby albmaing them to
e Lrchepeeridenitly and madntain bet
ted oonlsct with the oad. Bat l\..?"".!,'_h g
an independent real suspension was
|||H.|l:|| abrdd ey Lhe Bacl thad the rearn
wilserts alui bl boodiove the car [I-l',:-:l.'-
Trucks eschew the weight penalties of
Temir-wbeel divve. | As 8 resudt, 16 this
day, moat of the trucks found on 1he
stret and oo ol rosd racing use what s
ks as a live avdke .1u|-:|||..|.1_:|-ll‘|||‘
_|:'u|||:|||| |‘-\.F'||"|',1". :||1|||'1'\|.|1-':-

Seoli] anbes are cheags, 3 r|||-::' andl

stoul, and they re greal on fla, smooth

MEN AMD MACHINE Traver Harris [1op teft]
can't wait for his first drive with Alan
Pllueger. Team mansger John Holtrman
[beelow lett] anatyzes data from a recent
run. The crew swaps shocks [below right].

rosids. Bot thesy don | work o well
when the going pets rough bocause the
wheels—yoked together by a single
axhe—cant adjust independently to
bumps, potholes and other variables. In
ofl-rosd racing, where racers routinely
ENCOURLET jLmps, l|:;-'- e osbar s les
thust weomshd [ProanpE meost meEsornsts o
speed-dial AAA one wheel might be on
the hr-\.mll..:l wohile the other s ofl. An
independent rear suspension seems like
the obwvious solution, except that no
one's been able to make it work better
than a live axle in ol road racing. "To
puit power down in the desert,” Harris
Y5, "yt e ol b0 work oul the nam
bers and geometry very canchully.”

Up until nosw, mo Tropdy Truck with
an ilependent rear suspension lhas
bewr absbe B soroamurmockate more than
22 inches al wheel travel. Going into
||||'\-| 1|.'|!5|‘\.1 Harris chs ||‘|-|‘\.I that f ]
imchurs was the minimam e alvie
To achicve this I.;"'l.1| he had to malie the
half-shafis

prereee fmom the dilferential o the

e o W peifieTids thait ioLits

wheels —as !-'-n__; A% i'-n!-:hh* Thus
Friedanit € ||,';!.||_|,: '\-'rr| .l niirl'i'. {rowm
scratch and designing a differential cas
that he calls “the most complicated
drawing |'ve ever done. Nimety hoiirs
of programming lme wene spent se
r|||F L1] 4] Ihl;' preachuine that wonld mall i
ouil of alaminum billel. Thas was mt
inexpensive, but Pllueger made the
investrmenl " Recane | e that i} |
dicln 't baatled i, he savs with a smile

wir ety ol Wi b

FUTURE SHOCKS

[he hardest '-l\.ll!-l.-ll.: men af e besd aie
a tno of Swedish engineers who are
beatwesitting the brand new shock
,|ilu-;1|¢',"\. L¥iTE :H'l wy b ] il §hibeegd

I Bex because thasy e L T CH
pcsgher than amyiling Chilin Racing
has ever cmwye "'\'|-|"\.I "|i|||..-|;,;!: e narkal
had been tested compeehensively in the

Con TIRRSE D Oty Pl 1.0
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FUTURE TECH: EXTREME RACING

ICDNTEUED FROM PAGE 0

GOING NOWHERE

FAST

firm's factory in Sweden, it isn't per-
rﬁrlll.ill_g A% AP ti<l here in the Majave
Desert. To find out why, Johan Jar, the
lead engineer on the project, takes a
ridde with Pflueger. The experience
leaves him dazed. Smiling wanly at

and racing expertise of Ohlins, which
makes shocks for Formula One, Inedy,
the Nextel Cup and the YWorld Rally
Championship, 56 in 2004 he lew
Magm:la Danak, the 1.'|.'||'||.|.|.:|1'|.":. elnbel
automative designer, 1o the US. and
terri ] b weith a thrill ride around
the Nevada desernt to persuade him
that off-road racing was the ultimate
proving ground for shock absorbers,

Jarl, the lead engineer, takes a ride with Pflueger:
The experience leaves him dazed. "His body must be
made of different stuff than mine,” Jarl says.

J"nul*Er-r, her <ays, *His Em-cl:,-' st e
IILﬂI:tl:' III 1:|t|:[|:'r:'|'|1 'I-11|!' l|'|.|r| I'IIIII'".'.‘

Ta this point, Pllucger Racing had
been using ultra-heavy-duty shocks
bublt by small companies that special-
iz im this rarified arena But Pllaeger
wanbed 1o keverage the RED resources

Danek left Mevada sultably convinged,
Shock absorbers don’t really absorb
shock, They damp, or control, the
energy of the springs. Typically, the
damplng ferce is provided by a piston
drilled wath small holes that telescopes
up and down in a tube filled with gas-

charged oil. As the piston cycles back
and forth, it can create air bubbles that
degrade shock performance. If the
movement is especially violent, the
hydraulic fluid can get so hot that the
shocks burst into Manmes.

Ohlins has solved the heat problem
i1 e weays: I:l|.' rah-ﬁ:l[l'!.- ﬂ:n'lm!lin.j,:
the pressure of the oil in the shock and
by adding linle fins on the outside of
the shock to dissipate heat. As the ol
flows theough the shock, a fendishly
complicated collection of 1eensy pleces
called a shim stack controls the inter
nal flow of hydraulic Nuid. At the same
tire, Oilins built a remote reservolr
for the hydraulic Muid and sheathed
the tubyes connecting it in artistically
finmed aluminem extrusions, "Conven:
tional off-road shocks have gotten
bigger and bigper over the years, but
they're basically at the end of the rosd,”
says Hollmean, the team's eesident
shock expern. "By comparison, the
Oalins are rocket scienoe,”

The real trial comes on the second

OO TR0 O el 12¥)
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GOING NOWHERE

FAST

day of vesting, when the shocks ane
dhialed in and inteerated with Harris™s
newlangled suspension. In back-to-back
runs, the new ruck ks quicker and mone
prodictabde than the ald one. "1 don’t
Ersw i ‘Boring s the right word,”

ther showroomn Boor, | could race it in
Mexioo right mow.”

After hearing this upbear assess
smend, I'm ready for a cde, As Hoffman
rakes off, the touck fecls poasderous: it
seems 10 brake, comern, and accelerate in
sk mation Bul as we prick up speed,
Vrn st by hese plush the ride s,
Doy Rel e sWrong This is a racecar,
riist v liwienesinee, Burl we'ne caseering

I'm amazed that the wheels don't shear off, the
suspension doesn 't collapse, and the body doesn't
crumple up like a paper bag in a trash compactor.

Filecger says, "but the new tnock is 5o
easy to drive that that's almost what it
i, Witk the ofd tmack, U'm always bisy
working the steering wheel and ihe
thuraile, With the new truck, | just
point Bt where | want to go and hit the
gas pedal I drives like you took bt off

crveT ihe wiorst lermain 1ve ever been om,
anik the truck seers to oot aver the

h||||||n |2k & ﬂ-,.'l:n':: earpel Wil To
rocky uprand
clowwn sections that would be perfect for
hiking. Hers Hoffman works the gas

Il-tl.'ﬂ ninfe HI |'|g|.-| |.:.'. A {1'|1'|:.:I!i||3 1||:r1]1|=

crawl in the :||||.|;:!|. siuff

inclines and breathing the throttle as
wie climb over the tops. | sense the
wheels extending fully in bamp amd
ridsoungd {as the motian 1% l,'..]llg‘d], and
every now and then, there's an ugly
meetallic crunch as the chassis slams ino
the groumd,

In's huaed so Bebiewve than amything
can survive this kind of pounding,
Frankly, I'm amazed that the wheels
don't shear off, the suspension doesn’t
collapse, and the by doesn’ crumple
wp like @ paper bag in a trash com
pacion. And as it happens, the naw
truck is slowed by various peoblens the
next day and stops working entirely the
follmwing morming. Clearly, thene’s
miuch ta be dome. But none of the issues
are showstoppers, and the (est con
vinces Plleeger that he owns the fastest
['r|||!||l.'g.' Truck in escistensee, “ Bl e like
thiz truck to be o dominant,” b says,
“that it takes evervhbeady two vears to
cateh up with as”

frs e _fur]r e, Previtor Lefmer winis
eebesid e l!.l“'l.lyr}l"l'.f I Jff:_p ofl H|r r'r_rrm'




