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On Track

The era of turbodiesel racing is upon us. Audi's stunning
success at the 24 Hours of Le Mans in the Audi R10 TDI highlighted
the power and performance of turbodiesel technology and opened

a new chapter in racing history.

Jim McGee is the most successful ever chief mechanic and team
manager in Indy car history — but he still remembers the very day in
1968 that he first experienced the incredible power of turbocharging.

Mario Andretti's turbocharged Indy 500 win in 1969 is regarded as
cne of the greatest victories. Arguably the greatest racing driver of
all time, Mario still harbors an ambition for a final tilt at the 24 Hours
of Le Mans.

Twelve years ago Rod Millen’s turbocharged 800hp Toyota Celica
covered the 12.4 mile (20km) Pikes Peak International Hillclimb
course, with its 156 turns, in just 10m 4.06s — and though some
may have tried to better the time, no one has ever gone faster.

Honeywell's Garrett® turbochargers have been an integrat part of
the racing world for almost 40 years. Today the commitment to race
teams around the world and to the development of turbo technology
is as strong as ever, thanks to the full time support of Honeywell's
Motorsports team.

The World Rally Championship is seen by many as the ultimate
challenge for man and machine... and this year M-Sport is carrying
the banner for Ford with an all-new turbocharged Focus piloted by
two-time world champion Marcus Gronholm.

DAWN OF A NEW DIESEL ERA
Audi’s turbodiesel creates history at Le Mans

THE CHIEF OF RACE MECHANICS
Jim McGee - a lifetime of success

MASTER CLASS
Mario Andretti — his winning formula
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Turbo Racin

The Power to Perform

From the Incy 500 to Champ Car, from the World Rally Championship to Le Mans, from drag
racing to Pikes Peak. .. there's a unique place for turbocharging in the history of motorsports.

This special Honeywell supplement celebrates the skill of feartess drivers, the vision and

technical flair of race team engineers. .. and the sheer excitement that comes frem putting the \
pedal to the floor and watching the rev counter fly. It's a passion that crosses coritinents, that

inspires generations and holds milliens of people spellbound either at the trackside or through

the power of television.

Through this suppiement we share the exhilaration ef turbe pewer, chart the technotlogy's
development, profile some of the biggest names in turbo racing... and look to a future that

will challenge engineers and drivers more than ever before to optimize technology in the pursuit
of the winning line,

The journey fer furbo racing started as long ago as the 1920s and 30s when compressor cars,
which used supercharger technology, competed against each other But it wasn't until the 70s

that turbo power really came into its own. Teams competing in Indy Car, World Rally, Le Mans. ..
even Formula One flestingly.. . all adopted turbo to deliver the boost that gave them podium power.

Teday, the turbo story continues whether it's on the race track, drag strip or negotiating the
mountainous reads aboeve Monaco.

“Last year, we celebrated 100 years of turbo and its impact on milllons of passenger cars and
trucks. This year, we are delighted o highlight the incredible suceess cf turbocharging in the
high ectane environment of motorsports,” says Adriane Brown, President and CEO of Honeywell
Transpotiation Sysiems.

“Honeywell's innovation in racing has led to the development of turbochargers that optimize power,
performance and reliability. This focus on suceceeding thraugh technology alse drives our partner-
ships with OEMSs, delivering turbo sciutions that save fuel and reduce emissions without comprami-

sing engine perfopmance.”




AUDI CREATES HISTORY WITH NEW TURBODIESEL

Bley

It ranks as one of the most astonishing

feats in racing history — Audi took

first and third place at 24 Hours of Le
Mans 2006. Audi’s stunning success
with the all-new R10 TDI was not only
a triumph of engineering, it marked
the beginning of an entirely new era in
motorsports... the era of the turbo-
diesel sportscar.

A perennial winner at Le Mans, Audi
took the technological challenge to a
new level in 2006... targeting the win-

ning line by exploiting the full potential
of turbodiesel power and performance.

A win at Sebring in March 2006 on its
first outing had already raised expec-
tations that Audi R10 TDI with its 5.5
liter diesel engine would add a whole
new dimension to the world’s most
famous endurance race... and the
millions of people watching the event
unfold in June were not disappointed.

In the pitlane, the Audi R10 TDI is
known simply as the “silver ghost”...
not because of its stunning lines but
because it passes other cars see-
mingly at a whisper. There are no
exhaust flames when the foot hits the
floor, no scream from the engine as
the rev counter flies. This car stalks
its prey... and then passes apparently
without effort.
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Ulrich Baretzky, head of race and
special engine development at Audi
Sport, gives us a view from the
pitlane on Audi’s astonishing victory
at Le Mans.

How does it feel to have created
racing history with the Audi R10 TDI?
We started this project with a blank sheet

of paper and we tried something that
nobedy had ever done before in this form.
We knew how big the challenge would be
to win Le Mans with such a high-perfor-
mance diesel engine — but the result was a
real triumph for teamwaork. ., for the drivers,
the engineers and for our technical part-
ners. It was a real example of the power of
partnership working.

There are very few opportunities when

you can open a new page in the history of
motorsports... with the Audi R10 TDI we
have created a new chapter for turbodiesel
sporiscars.




Diesel Era

How did you feel during the race?

Le Mans always harbors some surprises
that cannot be simulated on a test bed or a
test track. The team worked immaculately
and always reacted correctly to everything
that oceurred.

It is fantastic that both cars finished, that
both made it to the podium. The winning
car ran almost faultlessly for 24 hours.

The R8 had been so successful, why
did Audi opt for something so radically
different with the R10 TDI turbodiesel?
This is all about being a leader. The first
reason was that no cne had ever won at
Le Mans with a diesel car. It was also a
great time to be embarking on this project
because over 50% of the cars in Europe are
equipped with diesel engines. In the past,
diesel cars have had a reputation for being
slow, smoky and neisy but we all know that
this is no longer true. We wanted to prove
our pioneering approach to new technolo-
gy because we have been first in so many

areas of automotive engineering.
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Power

We pushed the boundaries with the R8...
now we are doing the same with the Audi
R10 TDI, Fer example, the R10 is absolu-
tely clean — we're running with particulate
filters that include matenals that are likely
to be seen in Audi cars in the near future.

How big was the challenge of going
racing with a diesel engine?

The challenge was huge — in fact there was
nothing to compare it to because nobody
had ever tried this on this scale. When we
started the project we consulted with cur
suppliers and race pariners — and they all
backed the concept 100% even though
they thought it was almost impossible to
achieve.

One of the biggest challenges was
developing a turbo system for the 5.5 liter
engine because diesel requires a comple-
tely different approach ie a conventional
gasoline racing engine. But we have a very
strong partnership with Honeywell — they
took the {ime to understand exactly what
we wanted {o achieve and committed

completely to the program, just as they
did with the R8.

Facts About Audi’s
Le Mans Victory

The race winning car with the numbe
8 completed 380 laps in the 24 hours
— one lap more than the previous
record set in 2004 around the current
cireuit layout,

380 laps is the equivalent of 5,187
kilometers or almaost the entire
distance of every Formula 1 race
in a season.

The winning car's average speed over
the entire distance was 215.409kph.
Thanks to the economical Audi V12
TDI engine, the Audi drivers only had
to pit for refuelling once every 14 {aps.

The V12 TDI engine’s gear-shift

rev threshold is at the unusually
low level of 5000 revolutions per
minute for a race engine.

The winning car made only 27 pit
stops during the 24:04:47 325 hours,
and spent less than 30 minutes in the
pits during the entire race.
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Jim McGee celebrates his 48th year of competition in 2006.
He’s the most successful manager/chief mechanic in the
history of USAC/CART/Champ Car racing with 90 wins, in-
cluding four Indy 500 victaries, and nine national champion-
ships. He's worked with world’s best drivers, most famously
helping Mario Andretti cross the winning line in the Indy 500
in 1969.

When did you first develop a passion for racing?

| used to visit the local oval track and got involved with an engineer
who was building an Indy Car Boadster in his basement. .. fhat
really got me into it. Then | met Clint Brawner, who was the premiel
incly Car mechanic in the 50s, and he offered me the chance to do
racing. Sol drove to Indianapolis, worked with Clint for 12 years
and became his chief mechanic in the mid-60s. Then we hired
Mario Andretti and that was a big break.

& TurboBacing

How do you characterize your relationship with Mario?

We came into racing at the same time and we both shared a
passion for pushing the boundaries. We were always looking for
something new and as a result we forged a strong bond that
carried on right through most of Mario's career. He loved a
challenge and that's why he drove in so many forms of racing — F1
sporiscars, stock cars, Midget sprint cars... and all the time he'd
bring back ideas that we could apply. | was his chief mechanic for
his first win In 1965 and his team manager for his last win in 1993.

What was your first experience of turbocharging?

Mario was our driver and we'd won the USAC Championship in

65 and 66 and then in 1968 turbocharged engines started to come
in. We weren't having a lot of success, so mid-way through the
season we decided we would use a turbocharged Offenhatiser
engine... and the very first time we ran it at Trenton we won with
Mario behind the wheel. It was incredible — we just put that engine
in and we won two or three races at the end of the vear, From

then on we were turbocharged, although even then no one really
understood the incredible potential of a turbocharged engine. We
were geliing way over 1,000hp from a 160 cubic inch engine and
eventually the sanctioning bodies had to bnng in some controls. In
1862 Mario won the Indianapolis 500 and the Championship with a
turbocharged Ford engine.



How valuable has the technical support been for the
turbocharger?

What's always impressed me is how pecple at the Garrett Corpo-
ration (Honeywell's predecessor comparny) from the earliest days
right up to today know how to take the information we give them
and then help us to develop a competitive package. And of course
as mare restrictions are put in place we r=ally rely on Honevwell to

help us find innovative solutions.

What is your current experience of turbocharging?

From my point of view it has so muech more of an advantage over a
naturally aspirated engine. Turbocharged engines give Us sa much
flexibility in the Champ Car series in terms of power range and
reliability. | also think that the public generally doesn't fully appre-
ciate how efficienit a turbocharged engine is or understand the level
of power you can get rom the technology in everyday production
cars. It's even got a sweeter tone — not the ear-piercing sound you
tend to get from a normally aspirated engine. It's a much maore
enjoyable experience if you're watching from the grandstand.

Champ Car
Turbocharging

The turbochargers in Champ Gar
are matched with 800hp engines
and handle twice the flow of air as
turbos in Le Mans sportscars.

What's unique about Champ

Car turbocharging is that while
there is alow boost limit for safety
reasons, there's also a "power to
pass” facility that can be used at
the driver’s discretion to give extra
boost for 60-second total duration
over the course of a race. Not
enly dees this give emphasis to
race tactics, it makes for great
exciterment at the trackside and
on television.

“Honeywell is the only turbo
manufacturer to give full time
support to race teams around the
world. We go beyond the technology.
that’s why Honeywell is the turbochar-
ger supplier of choice for so many for-

mulae and series — from Champ Car

to Le Mans, from drag racing to Worlc

Rally.” Rick Widden, Vice President, Marketing an

Product Management, Honeywell Turbo Technologie
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MARIO REVEALS HIS WINNING FORMULA

Master Cl8&

He’s won just about everything there is to win... but offer Mario Andretti the chance to drive
the new Audi R10 and he’d be behind the wheel before you could say “pole position.”

Mario is widely acknowledged to be one of the greatest ever racing drivers — not just for his unigue
ability on the track but for his extraordinary success across a huge range of different racing series.
Whether it was Formula One, Indy 500, Champ Car, Le Mans, Pikes Peak or karting, Mario w: .
man to beat. He was the first driver ever to win both the Formula One and Champ Car champ shlps.
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“All the way through my career, | was always motivated by winning
and by the sheer love of driving and passion for the sport — | just

couldn't think about doing anything else,” says Mario. “For me, just
competing was never enough. That's why | challenged myself in so
many forms of racing. | loved the experience of playing in someone

else’s sandbox... and winning at their game."

Mario's talent first emerged in stock cars, then midgets and then in
USAC events. In 1965 he won the first of four Champ Car national

championships — and it was during this time (at the Trenton 200 in

1968) that Mario got his first experience of a turbocharged engine.

Midway through a relatively quiet season (for him), the team instai-

led the turbocharged Offenhauser engine... and Mario immediately
drove to victory.

“With a normally aspirated engine, the power is progressive,” says
Mario. "With a turbocharged engine, it's like an explosion and as
a driver | liked that. The kick, the power from a turbo is something
you don't experience with anything else.”

-Perhaps Mario’s most celebrated victory came at the Indianapolis
500 in 1969, when he overcame ali the odds to win the classic in
a backup car, despite an overheating problem. Yet Mario locks
elsewhere for the crowning glory of his career.

“Indianapolis for American open-wheel racing represents the
mecca and from a career standpoint there's a lot of pressure to win
because you're judged very much by your performance there.

“For me, though, having been raised in ltaly, Formula One is what
started this fire inside me and winning the F1 world championship
in 1978 was certainly the most satisfying aspect of my racing
career.”

Mario officially retired from open-wheel racing in 1994 but a year
later he was claiming second place at the 24 Hours of Le Mans,
a race he also contested three more times after that.

And he would still consider an offer to compete in this classic
endurance race, particularly if the call came from Audi to drive with
Tom Kristensen in the new R10 turbodiesel sportscar.

*If the call came, I'd pack up my race gear and my helmet and I'd
be there in a minute... because | know I'd have a gecod chance of
winning."




lechnology

Today’s racing turbochargers owe as much to aerospace engineering as they do
to automotive design. Advanced materials and leading-edge technologies are
taking turbocharger performance on the race tracks and rally stages of the world
to higher levels.

“Keep it light, keep it low” — that’s what race teams want from their turbochargers according
to Honeywell Motorsports Manager Doug Milliken. “Light” because race cars want to carry
as little weight as possible and “low” in terms of packaging and center of gravity.

Certainly as far as weight is concerned, there have been dramatic reductions over the last
decade or so as a result of new materials and improved turbo aerodynamics. Many of these
performance gains have been leveraged from collaboration between Honeywell's turbo
engineers and their aerospace counterparts,

Says Doug: “The use cf titanium, magnesium, and uitra thin stainless steel has reduced the
weight of a racing turbo to about one third the weight of an equivalent commercial turbo.”

Almost all Honeywell's Garrett® racing turbos utilize ball bearing technology to exert
the advantages of ultra-low fricticn and to deliver fast turbo response.

*In most race series, the rules define very clearly the parameters of engine design.

So whether it's power, reliability and fuel efficiency at Le Mans, the high boost and rugged
performance required by rally cars or the ‘power to pass’ demanded by Champ Car,

our role is tc optimize turbo performance through partnership programs that embrace
advanced materials, leading-edge design and world class manufacturing processes.”

The most recent challenge for Doug and his team has been to develop the turbo technology
for a new generation of diesel endurance sportscars. Compared to their gasoline equiva-
lents, turbos for diesel racing engines are required to operate at significantly higher boost
pressures and speeds. However, the type of compressor wheel design that gives optimal
performance at high boost sacrifices flow range — so Honeywell engineers have developed
“ported shroud” technology to meet the race team's objectives.

“This latest program demonstrates the power of our partnerships with customers in delive-
ring technological advances - ideas that often find their way into the production cars of the
future.”

Racing Turbo Innovation

How has Honeywell's Garreit®
TR30vGT32 racing turbo reduced
its weight from 241b (10.89kg) in
1990 to 9.6lb (4.35kg) at present?

The following innovations
played their part:

1990 First magnesium
compressor housings

1993 |Introduction of ball
bearing turbochargers

1994 Development of thin
wall stainless steel

furbine housings

1995 Aerospace grade materials
used for turbine wheel

1996 Speed sensors introduced
into center housing

1998 Introduction of titanium
center housing

2002 Turbocharger redesign
includes thinner walls

2006 Turbo for diesel
race car —Audi R10
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HONEYWELL TURBO TECHNOLOGIES MAKE THE DIFFERENCE

Boosted AcCross

Honeywell holds a unique position in the world of motor- Turbochar ging thr ough Racing History

sports. Not only is its Garrett® turbocharger the overwhel- From Le Mans to Indianapolis, from world rallying to Champ Car,

ming choice of race teams, no other turbo company gets turbocharging is renowned as the technology that powers race

close when it comes to providing dedicated, year-round cars from pole to podium. Here Doug Milliken, Motorsports Ma-

technical support. nager at Honeywell Turbo Technologies, reviews some of the key
moments in the history of turbo racing.

Heading up the Honeywell Motersports team is Doug Milliken,
who has been working with race teams and engine manufac-
turers for the last 10 years and is widely regarded as racing’s | M e T
turbocharging “guru.” — = - M #’gy 3

‘From the earliest days of our involvement in racing, we recognized

that while the technology was the ‘enabler’ it was the pecple that

made the difference,” says Doug. “Everyone in the Honeywell
Motorsports team has petrol in their blood and |'m certain that this

commitment makes a real difference o our customers.”

From the late 60s, turbocharging has put the “wow” factor into
motorsports, whether in Champ Car, at Le Mans or boosting drag

racing or world rally cars.

Every era and every race series has brought its own unigue chal-
lenges, but Honeywell has always responded with leading-edge
solutions — from ultra-respensive ball bearing technology to the
application of advanced lightweight materials such as titanium and Formula One

magnesium. It was ane of the most exciting eras in any form of motor racing.
In 1979 Renault saw the potential of turbocharging in F1 —the
‘And the challenge continues,” says Doug, "particularly with the team had already seen the success of the Garrett® turbocharged

trend towards turbodiesel sportscars in endurance racing and the 2 liter Gordini V6 developed for the European F2 Championship,
likely inareasing impact of turbocharging in Champ Car from 2007, before racing it at the 24 Hours of Le Mans in 1977 and winning it
Nothing stands still in motersperts... and it's the way we respond in 1978. Developing this experience, Renault reduced the stroke
that keeps us as the front-runners.” of the Le Mans engine to bring the displacement to 1.5 liters as re-
quired by F1 rules, adding a single Garrett® turbocharger. Renauft’s
first turbocharged race win in 1979 ushered in the “Turbo Revoluti-
on" and soon Ferrari, BMW, Porsche, Honda, Ford and Alfa Romeo
became turbo powered. In what proved to be a golden era of turbo
racing in the 1980s, Garrett® turbochargers boosted 10 F1 race
wins with four manufacturers.
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24 Hours of Le Mans
The classic endurance event — made all the more exciting as a
result of turbocharging. Porsche and Renault were the first teams
to achieve success with turbocharged engines at the 24 Hours of
Le Mans, with Porsche being the major player from 1976 through
1987. Turbocharged engines were proving unbeatable in endu-
rance racing not only in terms of performance, but also from a
reliability and fuel efficiency standpoint. In the 215 century, the race
has been dominated by Audi, first with its 3.6 liter twin Garrett®
boosted V8... and now with the ground-breaking turbodiesel Audii
R10 TDI. Turbocharged cars have won the 24 Hours of Le Mans
no fewer than 22 occasions since 1976,

In 1968, Bobby Unser became the first driver to win the India-
napolis 500 with a turbocharged spark ignition engine, setting in

train an era that would see “turbo” dominate for the next 28 years.
Prior to this, cars ran with superchargers, which were fast but
prone to failure... whereas turbos offered much greater reliability
over 500 miles. Fourteen of the 29 turbocharged wins in the Indy
500 were with Garrett® turbochargers, when some of the most
famous names in the history of the event rode Garrett® boosted
machines to victory. From 1966 through 1978 the cars that raced
at Indianapolis competed in a full series under USAC (United States
Auto Club) sanction. Garrett® boosted cars won six USAC National
Championships between 1968 and 1978.

FLA. World Rally

Turbochargers first appeared at World Rally events in the late
1970s, with the first turbo victory recorded by Stig Blomavist at
the Swedish Rally in 1979 in a Garrett® boosted Saab 99. In 1980,
Renault unveiled the Garrett® boosted R5 Turbo, which won the
Monte Carlo Rally at the beginning of the 1981 season. That was
just the beginning — from 1979 to present, Garrett® turbochargers
have been the turbo of chaice of the three most successful mar-
gues in the history of World Rally — Lancia, Ford and Peugeot.

From 1997, World Rally Cars replaced the Group A specification
and this opened up the turbo technology to more race specific
designs. In response, a rally-specific Garrett® turbocharger called
the TR30R was developed for the Ford WRC team in 1999 - a
lightweight aircooled ball bearing racing turbo that has dominated
the World Rally scene since 2000 when Marcus Grénholm and
Peugeot won the Drivers’ and Manufacturers’ Championships. In
the six years from 2000 through 2005, Garrett® TR30R boosted
cars have won 65 of 88 rallies, six Manufacturers' Championships
(three Peugeot and three Citroén) and four Drivers’ Championships
(two Marcus Gronholm and two Sébastien Loeb).




WINNING THROUGH TEAMWORK AND INNOVATION

ccelerating

“Whatever the
challenge, we always strive for
the winning solution for our motor-
sports partners. We constantly review
technologies and embrace advanced mate-
rials to ensure that Honeywell turbochargers
lead the world in terms of quality, performance

and reliability.” Russell Stoddart, Vice President, Worldwide Engi-

; neering, Honeywell Turbo Technologies
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Technology

Today’s racing turbochargers owe as much to aerospace engineering as they do
to automotive design. Advanced materials and leading-edge technologies are
taking turbocharger performance on the race tracks and rally stages of the world
to higher levels.

“Keep it light, keep it low” — that’s what race feams want from their turbochargers according
to Honeywell Motorsports Manager Doug Milliken. “Light” because race cars want to carry
as little weight as possible and “low” in terms of packaging and center of gravity.

Certainly as far as weight is concerned, there have been dramatic reductions over the last
decade or so as a result of new materials and improved turbo aerodynamics. Many of these
performance gains have been leveraged from collaboration between Honeywell's turbo
engineers and their aerospace counterparts.

Says Doug: “The use of titanium, magnesium, and ultra thin stainless steel has reduced the
weight of a racing turbo to about one third the weight of an equivalent commercial turbo.”

Almost all Honeywell's Garrett® racing turbos utilize balt bearing technology to exert
the advantages of ultra-low friction and to deliver fast turbo response.

“In most race series, the rules define very clearly the parameters of engine design.

So whether it's power, reliability and fuel efficiency at LLe Mans, the high boost and rugged
performance required by rally cars or the 'power to pass' demancded by Champ Car,

our role is to optimize turbo performance through partnership programs that embrace
advanced materials, leading-edge design and world class manufacturing processes,”

The most recent challenge for Doug and his team has been to develop the turbo technology
for a new generation of diese! endurance sportscars. Compared to their gasoline equiva-
lents, turbos for diesel racing engines are required to operate at significantly higher boost
pressures and speeds. However, the type of compressor wheel design that gives optimal
performance at high boost sacrifices flow range — so Honeywell engineers have develcped
“ported shroud” technology to meet the race team's objectives.

“This latest program demoenstrates the power of our partnerships with customers in delive-
ring technological advances — ideas that often find their way into the production cars of the
future.”

Racing Turbo Innovation

How has Honeywell's Garrett™
TR3OVGT32 racing turbo reduced
its weight from 24lb {10.89kg} in
1990 to 9.6lb (4.35kg) at present?

The following inncvations
played their part:

1990 First magnesium
compressor hausings

1993 Intreduction of ball
bearing turbochargers

1994 Development of thin
wall stainiess steel

turbine housings

1995 Aerospace grade materials
used for turbine wheel

1996 Speed sensors introduced
into center housing

1998 Introduction of titanium
center housing

2002 Turbocharger redesign
includes thinner walls

2006 Turbo for diessl
race car — Audi R10
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M-SPORT STEERS FORD TO THE NEXT LEVEL

' : ne, boosted by the Garrett® turbochargez

’ e res Wins at the opening two rallies in Monte Carlo and Sweden rai§et
i ' e and it’s clear that 2006 is going to see
in Fords bid for world rally glory. In fact, Malcolrt
Vilsol ! ous M | filson hirmself b eves that 2007 is a more realistic Target for the
il . 3ring wh - drivers' champio jh
nge for the Fal Gronhelm as ¢los
canstructors’ prize.

. e Fo Ble, wi el “The margins betwi
Ig [&](e] { LS nhol [ t eriou: sometimes just two or three secnnds dfter A510) kiiometesb OV
three days,” says Malcolm Wilson. “So much of the technol
now. governed by regulation that all the teams are probably
10hp of each other. So we nee our drivers maxirnum
advantage from every single aspe : ar — power delivery,

toraue, turbocharger response, wei 'di'strit_:_)ution, center of

gravity... these are the critical areas.

M-Sport, based in Gumbria in the UK, was

Wilson in 1979 when he was himseli a s

rally driver. A Ford man through and through, including a per:cd
as Ford's chief test driver, Malcolm Wilson developed his race
team managerial skills so that by 1996, a year after he had retired
from driving, his M-Sport enterprise had already notched up

11 rally ehampionship successes around the world.

Then came the partnership with Ford,

‘For me it was a dream come true and we achieved some netable

successes with the turbocharged Escort Cosworth, particularly
with Carlos Sainz behind the wheel. But now, with the new Focus
WRC, we've raised our game to a whole new level —and with
Marecus Gronholm as eur number one driver | believe we are
serious contenders for both the drivers’ and constructors'
championships in the years ahead.”




¥ On the new Ford Focus WRC

On his prospects for 2006

On how rallying is changing

]
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R v Vaniyiann
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On the most challenging rally
in the calendar



RACING TO THE TOP

Blistering Pert

For sheer energy and explosive power,
there’s little to rival the turbocharged spec-
tacle of drag racing — a roller coaster ride
over a quarter of a mile. Tens of thousands
of enthusiasts head for the strip every year,
waiting for the green light before ham-
mering the throttle and rocketing 1320ft
(402m) to the finish line.

In 2006, Honeywell's Garrett™ ball bearing
iurbechargers are the first choice for arctnd
70 percent of teams participating in NDRA
and NHBA Sport Compact Series.

Honeywell assigns an engineer to each race
team to help them make hardware choices

but also to assist in raking everything Wwork
together — the wastegate, the blow-off valve,

the drop across the intercooler, how to handle
COMPressor surge issues. .. a true partnership
approach from workshop to winning line. This

level of commitment delivered stunning results - ] - =4 — D ——
in 2005, culminating in Ren Lummus taking the i ﬁ* :
NHRA Sport Compact Series championship, ' ' ¥

boosted by Honeywell's Garrett® GT45R ball ' @
bearing turbo, with the largest points advantage
in any pre class. e is the holder of three of
four records in both the NHRA Spert Compact
Series and the NDRA.

The Garrett® Pontiac Sunfire is currently the
world's quickest front wheel drive unibody

race car — aceelerating to 190mph —as a restlt
of an intensive development program between
Honeywell and the Bothwell team. Says

Steve Bothwell, the crew chief of Bothwell
Motorsporis: “Most people race their turbos at
70 percent because they cannot overcome all
the other restrictions, such as air inlet, whereas
we run our turbos at 110 percent — we spin it at
130,000rpm and we've had no failures.”
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“lt’s a short drive
from race track to road. We
push the operating envelope of
turbocharging in racing and in doing so

create new opportunities for our OEM part-

ners and their customers.” oiivier Rabiller, Vice President,

Sales and Marketing - Europe, Middle East, Africa and India, Honeywell

Turbo Technolcgies

Diesel Pick-Up Power

It may not be the average turbodiesel pickup tru
— but the Sidewinder D-Max Type-R diesel-pow-
ered road race truck from Gale Banks Engineerir
still demonstrates all the winning gualities of its
conventional diesel counterparts.

After a successful test session at Willow Springs
Raceway, the truck, which features a Duramax
diesel 6.6 liter engine, will be competing in the
Super Unlimited class of the National Auto Sport
Association race series.

The D-Max Type-R weighs in at virtually the sam
weight as the Corvettes that run in these events
— but the pickup will have far more torque and
better fuel economy than its gasoline competitor

The Banks/Duramax racing engine is limited to
650hp with 800Ib-ft (1085Nm) of torque, and
is targeted to run at engine speeds as high as
5,000rpm — incredible for a diesel engine.

The engine is boosted by a Garrett® twin-turbo
system capable of delivering 4:1 pressure ratio.
The ball-bearing turbochargers feature stainless
steel turbine housings and magnesium compres:
sor housings as well as aluminum compressor
wheels and nickel-based alloy turbine wheels.
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FRONT-RUNNERS BOOSTED WITH GARRETT® TURBOS

Top 10 Turbo Ra

When we set about compiling our own dream team of turbo racers, who better to consult than Doug Milliken, who has been leading
the racing effort at Honeywell Turbo Technologies since 1995. “This was a real labor of love,” says Doug. “As a real race fan, | have

chosen from those who have inspired me - and continue to do so.” The drivers are listed alphabetically.

141
For pure talent. speed and ver
satility, no ane beats Mario. He
remains the only man to have
won the Indy 500, the Daytaona
500 for NASCAR stock cars,
and the Formula One Cham
pianship. Mario won the 1969
Indy 500 with a Garrett® T06
turbocharger and was also
four-time Champ Car National

Champion.

Sabastien Bourdals would
have been too young to make
the top ten hist only one year
ago, but after winning two
Champ Car World Series fitles
ina row in 2004 and 2005 in
dominating style, it is safe to
say here is a great driver in the
making.

When Peugeot returned to
World Rally in 2000, Marcus
took them fo the champion-
ship in their first year with the
Garrett” TR30R boosted Peu
geot 206. He then repeated
the feat in 2002, Today he is
challenging for the 2006 title in
a Ford Focus and remains at

the peak of his form.

na Kankkunel
Juha Kankkunen won three of
his four World Rally Champion-
ships powered by Garretl™ T3
hus first in 1986 in a Group B
Peugeot RS Turbo, the second
in 1986 Ina 4WD Lancia Delta
HF Group A car, and his third
championship in 1891 ina
Lancia Delta Integrale.
Although he was never com
fortable on asphalt, he was

good ensugh on grave| alone

| N‘SSAN | Geolff Brabharn daminated the ta rack up ancugh paints to
fo \ IMSA GTP category of Ameri- clinch championships
| i can sportscar racing, winning
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four consecutive Champion

ships from 1988-1991 in the
Nissan ZX-T and its replace-
ment Nissan NPT-90. A rare

feat indeed

Kristensel
With a record seven 24 Hours
of Le Mans overall victories
Tom is clearly the greatest
sportscar driver ever boosted
by Garrett® turbos. The last six
Le Mans victories were all twin
Garrett® TR30R boosted, five

with Audi and one with Bentley



A year ago, he might not have

made the top 10 list, but after

winning the World Rally Cham

pionship in two consecutive

vears in 2004 and 2005, in only

his second and third seasons

in WRC, Sebastien Loeb 15

destined to become the most

profific winner in WEC history

He has already won 24 avents in
just 77 starts, closing fast on the
all-tirme win leader Carlos Sainz,

who worn 26 times in 196 starts.

Une of only three men, along
with Al Uriser, Sr. and A.J. Foyt,
to have won the Indy 500 four
times. Known as “The Oval
meister” for his patience and
race strategy on the big ovals,
he had a remarkable intuition for

when 10 save the car and when

{o punish it, He won the 1979
Indy 500 boosted by a Garrett®
106 turbecharger and was also

three-times Champ Car National

Champion.

\
K.

Rad Millen is perhaps best

known for putting together a
near perfect run up Pike's Paak
in 1994, His overall record of
10 minutes 4.06 seconds in an
800 HP 4WD Toyota Celica
with full ground effects and a
Garrett™ TO4S ball bearing
turbo still stands 11 years on.
Rod had rare near-perfect
weather conditions all the way
up the mountain and laid down
a fime that rnany have tried

but failed to better. The 12.4
mite (20km) course ' rises from
9,500f (2000m) to 14, 100ft
(4300m) at the finish line.

o
A national here in his native
Brazil and considered by

many o have been the fastest,
perhaps the most talented F1
driver of the modern era. Ayrton
Senna’s first F1 victory was ina
twin Garrett® T3 boosted Lotus/
Renault at the 1985 Portuguese
Grand Prix. He went on to win
three more Grand Prix in the
Lotus/Renault and collected
three Formula One World

Championships.
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ESSENTIAL BOOKS FOR TURBO RACING

Speed Reading -

Formula One

| KUFALOURSE
+ momec oo

Formula 1 - The Turbo Era

By Alan Henry. 144 pages. Hazeiton Publfishing. 1998.
This book examines the evolution of some of the most
powerlul racing cars of all fime,

World Rally Championship

LLICIR’LL'] R’FILLY

CHnFT!F'MJNEHlF:'

el e ——

The Complete Book of the World Rally

Championship: The First 30 Years

By Henry Hope-Frost and John Davenport. 350 pages.
Metorbooks International. 2004.

With great writing and stunning photography, the bock
provides a bicgraphical account of the B85 men who have
won at least one World Championship Rally since 1973,

Rally Cars

By Reinhard Klein, David Williams and John Davenport.
600 pages. Kénemann Veriagsgesellschaft mbH. 2000.

Featuring all rally cars with complete specification since

1960, the beok is considered a must-have for rally enthu-

siasts. Superb photography.
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Le Mans and
Sportscar Racing

b KEN WELLS

W\lhﬁ:

AL MART

PR:}\_I_

Prototypes: The History of IMSA GTP

Series

By J.A. Martin and Ken Wells. 512 pages. David Buill
Publishing. 2000.

A wonderfully ilustrated book that covers all the major and
many of the minar players s the IMSA GTP world.

Le Mans: The Porsche Years, 1975 — 1982
By A.M. Clarke and Anders Ditlev Clausager. 172 pages.
Brooklands Books.

A collection of contemporary race repords, taken from Bribish
and American journais.

Le Mans: The Porsche and Jaguar Years,
1983 - 1991

By R.M. Clarke. 172 pages. Brooklands Books. 1999,

A collection of contemporary race reports, taken from British
and American journals,

Indy 500 & Champ Car

Indianapolis Racing Memories: 61-69
By Dave Friedman. 160 pages. Motorbooks
International. 1997.

FPhotographer David Friedman captures the most
important decade of the Indy 500G with his access 1o
the track, stadium and pits.

Indianapolis 500 Chronicle

By Rick Popely with L. Spencer Riggs. 476 pages.
Publications International, Ltd. 1998.

This book tells the history of Indianapclis 500 from
1911 to 1996 complemented By great photograpiy,

CART: The first 20 years 1979-1998
By Rich Shaffer. 224 pages. Hazleton Publishing
Ltd, 1999,

A well-researched histary of this racing series

in US — from its troubled birth in the late 70s to
itsrise to popularity it the late 90s.

Indy Cars of the 1960s

By Karl Ludvigsen. 128 pages. lconografix. 2007.

A waonderiul collection of high-guality black and white
pictures, including photos depicting not so success-
ful but technically interesting cars.

Offenhauser: The Legendary Racing

Engine and the Man Who Built It

By Gordon Eliot White, 200 pages. Motorbooks
International. 1996,

A book about what is arguably one of the most
successiul racing engines ever des;gr;ed — from its
early conception to its last turbocharged days.



