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Celebrating 100 Years of
Technology and Innovation 2005



On Track

o Adriane Brown has been appointed President and CEO
of Honeywell Transportation Systems. Serving also as
President of Honeywell Turbo Technologies, she looks
forward to developing successful customer partnerships
founded on quality and best technologies.

it's 100 years since the birth of turbo - what is it that
makes the technology more relevant today than at any

time in its history?

* The aerospace heritage of Garrett Corporation
spawned an automotive turbo business that grew from
four engineers to 6000 people. John Cazier, the head
of the Garrett turbo business from 1967- 1985, charts
the company’s remarkable progress.

By highlighting landmark vehicies fitted with Garrett®
turbos, we celebrate the partnerships that have created
the turbocharged vehicles that defined their time.

¢ From F1 to World Rally Championship - turbo power
claims its place in the honour roll of racing

* As the spotlight falls on Geneva Motor Show in its 100th
year, Mr. Carlo Lamprecht, State Councilor and Minister
of the Department of Economy, Labour and Foreign
Affairs of the Republic and Canton of Geneva, outlines why
the event is such a key date in the automotive calendar.

TAKING QUALITY TO A NEW LEVEL

interview with new President and CEO Adriane Brown

THE EARLY DAYS OF AUTOMOTIVE TURBOCHARGING
The pioneers, the potential and the power 10 deliver

TURBO EVOLUTION
The milestones that shaped today’s turbo technology

THE GARRETT LEGACY
Interview with John Cazier

LANDMARK VEHICLES
How the automotive industry has embraced the power of turbo

PODIUM POWER
Turbo takes the checkered flag

GENEVA MOTOR SHOW
Switzeriand's biggest exhibition is 100 years old

CUSTOMER PERSPECTIVE

Power and potential of turbocharging
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Dear Readers,

in this issue of Booster magazine, we celebrate 100 years of
turbo history. At such significant moments in time, we reflect on
past achievements and acknowiedge the work of those pioneers
whose foresight and innovation bring us o where we are today.

Through the work of John ‘Ciff* Garrett, those of us at Honeywell
Turbo Technologies can feel proud of our association with his
legacy - but for me what's really important about our heritage is

how it shapes the future of our business. COVER:
CELEBRATING 100 YEA
OF TECHNOLOGY AND
As a new arrival in Transportation Systems, | feel this sense of INNOVATION

new opportunity very strongly. | bring my own expernences, both
in aerospace and in the autornotive industry, to this enterprise,
with a strong determination to continue a strong business that has
technology, quality and customer support at its core.

The story of turbo is one of technological innovation. For me,
though, technology alone is never enough. Technology Is only
relevant when it provides a solution 10 our customers

The goal must be to deliver solutions bormn of technology - in this
way we defiver true value for our customers and we, in tum, share
in their success.

| hope you enjoy this joumney through the story of turbo, We look
forward 1o working with our partners on its next chapter.

Pondioe . G

Adriane M. Brown
President & CEQ
Honeywell Transportation Systems




Adriane Brown was appointed President and CEO of
Honeywell Transportation Systems and President of
Honeywell Turbo Technologies in January this year. Ms.
Brown joined the business from Honeywell Aerospace
where she managed Aircraft Landing Systems and then the
Engine Systems & Accessories business. Prior to that, she
was Vice President and General Manager of the Environ-
mental Products Division for Corning Inc. Ms Brown earned
her Bachelor's degree in Environmental Health from Old Do-
minion University and Master’s degree in Management, as a
Sloan Fellow, from Massachusetts Institute of Technology.

In this interview, Adriane Brown underiines her determination
to develop successful customer partnerships founded on
quality and best technology solutions that serve customer
needs.

; One to One

with Adriane Brown

The best is yet to come...




Prior to joining Honeywell’s aerospace business, you spent more
than five years working in the automotive business at Corning.
How do you think that will help you in your new position?

As a result of my automotive background, I'm very familiar with
the needs of our customers and the issues they face every

day - specifically in the powertrain area, which was my focus at
Corning. My work there centered around emissions aftertreatment
which, of course, i8 very relevant as we work 1o help our custom
ers meet emissions rules without COmPromising consumers’
dernand for better performance.

What about the five years you've spent
in Honeywell Aerospace?

What those five years did was to reinforce that it is all about the
customer and their customers. The way we become successful
is by heiping our customers become successful - if we can't find
solutions to their problems, then there are other suppliers more
than happy to try

True partnerships in business can be very powerful. In my last posi-
tion | saw the enormous benefits as a result of our engineering and
product leams working much more closely with our customers

Going forward, I'd also like to build on the synergies between
aerospace and turbocharger technologies - for example, by en-
suring that the Turbo business fully takes advantage of expertise
in Aerospace, particularly in gas turbine engines. The competency
in aerodynamics we have in our jet engine business is unmatched

by any other automotive suppher

What about quality and reliability?

Quality is something that | am passionate about and it’s another area
where my experience in aerospace is beneficial. There 8 no margin
for error in the aerospace world - I'd ke to bring that same edge on
quality to the automotive business. .. and really take it 1o the next level

What are your thoughts on technology?

Honeywell Turbo Technologies has a long and sold record of tech-
nology leadership, which | pian 1o continue and - in fact - enhance.
I'd ke 10 take our ability to innovate and expand it 10 how we nter-
act with our customers to enable them to achieve ther goals. I'd like
us to move from providing our customers with the best technolo

ges 10 providing our customers with the best technology solutions

You've been in the job for two months now. What have you
learned and what are your priorities for the rest of the year?

I've learned that Honeywell Turbo Technologies is a great busi-

ness with more than 6000 dedicated empioyees. |'ve also learned
that our customers are putting more of a premium on quality than
ever before. We will meet their quality challenge. .. this is an area

that we can. and will. do better

For the near future, | plan on continuing 10 meet as many of our
customers as possible - to learn first hand what they want, how
we can improve, and how we can better align ourseives to help
our customers win. I'll also continue on the path of innovation, not

only in the area of technology, but aiso in collaboration, manufac

luring and servicing. I'm confident that the best is yet 10 come.
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THE POWER OF TURBO
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ngenuity

However, in 1919, significant progress was made when General Electric successfully
installed a turbocharger in a LePere bi-plane’s Liberty engine, which powered the aircraft
to an altitude record of 33,113 feel.

Even so, the engineering world did not fully recognize the potential of Dr Blchi's modified deve-
lopment of a separately manifolded ‘puise system’ until the Second World War, when thousands
of GE units were installed into high-altitude alied aircraft e the B-17 Flying Fortress. The Garrett
Corporation, a fiedgling company established in 1936 by J.C. Garrett in a small Los Angeles of-
fice, supplied all-aluminium intercoolers for these aircraft, a commission that laid the foundations
for the development of a giobal enterprise committed o technology and innovation.

Automotive turbos

The idea of turbocharging engines became common knowledge worldwide during the
1930s partly as a result of compressor race-cars and it was towards the end of this dec-
ade, in 1938, that the first turbocharged truck engine was built by the Swiss manufacturer
Saurer. Then, in 1953, in what was literally a ground -breaking move, Caterpillar Tractor Co
approached Garrett to help them manufacture higher-horsepower, heavy-duty earthmoving

equipment - and the TO2 turbocharger was tested to enormous success. It fulfilled CAT's

need explicitly and they commissioned 5000 units for the D9 tractor
This success prompted the Garrett Corporation 1o launch the AiResearch Development

Division in 1954 - a business dedicated solely to the design and manufacture of turbo-
chargers. It was a significant milestone in the modermn automotive turbo era.

THE GARRETT HERITAGE the 1830s, 1f mpany'’s first product sarret! be
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Smaller, faster, more efficient

Today's automotive turbochargers may have their roots in the
aerospace industry - but, in many ways, the engine boost-

ing technologies employed in passenger cars and commercial
vehicles actually out-perform their air industry counterparts. For
example, the rolating parts of a turbocharger will deliver reli
able performance at up to 280,000rpm ~ speeds much higher
than within a jet engine’s moving core. Early turbochargers were
matched manly to gasoline powered sports cars with the primary ob
jective of delivering power, Today the focus is fuel efficiency, perform-
ance and emissions control in gasoline and diesel engines through
advances in aerodynamics, high temperature malerials, balancing
technologies and bearing systems.

Modern turbos have fewer parts, are smaller, spin faster, offer variable
flow solutions, work at pressure ratios of around 2-2.5:1 for gasoline
and 4-6:1 in desel engines and are fully interconnected with the en
gine management system through the latest sensing fechnology and
electronic actuation. Boreless and threaded bore compressor wheels
produce high and ultra-high boost pressure, while high capacity, low
loss thrust bearings enhance performance and durability

Turbo technology has had a huge impact on the torque curve of a mod
em 1.9 or 2.0 Mer diesel engine, 10 the point where massive amounts
of torque are available from very low engine rpm, making for a relaxed,
responsive, but fuel efficient, passenger car driving experience.

Forty years on - how do they compare?
Turbocharging took its first steps into mainstream motoring
with the 1962 Oldsmobile F85 Jetfire Turbo Rocket. So how
does the original Garrett® TOS compare with a modern turbo
such as the Garrett® GT2560 found in the Ford RS Focus?

Modem turbochargers help engines 1o provide much higher
specific output ~ 107hp/liter for the Ford RS Focus compared
to 61hp/iiter for the Oldsmobile Jetfire. Today's turbos are
lighter in weight, benefit from better aerodynamic design (which
optimizes flow pressure ratio and efficiency), operate al higher
temperatures and provide better integration into the power-
train system. As a result, while the turbocharged Oldsmobile
Jetfire provided 16% performance enhancement compared to
its non-turbo version, the boosted Ford RS Focus delivers an
impressive 50% increase.

Turbo model TO5 GT2560

Car model Oidsmobile Jetfre Ford RS Focus

Engine cylinder v 4

Engine size asL A

HP 215 215

Peak compressor efficency  58% at 1.5:1 and 12/min  >78% at 2.0:1 and 20V
Maoimum speed 90.000rpm 148,000rpm

Wesght 25 158




CREATING A CULTURE OF SUCCESS THROUGH TECHNOLOGY

The Garret

John Cazier embodies
the spirit that has made
Garrett® one of the
most famous names in
turbocharging history.

When he joned the Garrett Corporation at
the age of 25 in 1850, the company was
firmly established in the aircraft industry.
The young Cazier intended 1o stay a cou
ple of years as an engineer before moving
nto the od 1ol business. .. but he ended
up presiding over the global expansion of
a company that became synonymous with

automotive turbo technology.

Says Mr. Cazier: “Even in those early
years, Garrett Corporation was an ex-

tremely exciting place (o be - we were

working on gas turbine technology that

was world leading. You had the sense that

this was a special company.”

Garrett Corporation’s - and John Cazier's
first steps iNto the automotive arena came
in 1952 when, as one of just four engineers,
he was assigned to collaborative research
with Caterpillar on turbocharging thesr earth-
moving vehicles. Out of this program came
the Garrett® TO2 prototype, later to sell
in the thousands as the T15. Its success
prompted Garrett Corporation to launch the
AiResearch industrial Division - a business

unit dedicated to turbocharging systems

What stood out for John Cazier about the
company, even in these early days, was its

culture and entrepreneurial spirit.

“Every manager was an engineer, which
meant that customers dealt directly with
people who understood the technical

issues and delivered solutions. This,

together with the entrepreneurnial spirt
engendered by Ciiff Garrett, made for a
really exciting ervironment. People were

encouraged to make things happen.”

in 1967, Cazier assumed overall responsi-
bility for US operations and helped with the
opening of the company’s first European
production center in Skeimersdale, UK

The upward curve for Garrett Corporation’s
automotive business coincided with chang-
es in the economic climate in the 1970s. The
‘Oil Shock' and the resulting fuel standards
in US led to considerable enthusiasm for

turbocharing in the US and Asia

“We realized, however, that it was in Eu-
rope, where fuel was relatively expensive,

that future growth would be significant.

And s0 it proved 10 be. By the rmed 1970s,

the turbo evolution was underway in the
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| andmark Vehicles

OLDSMOBILE JETFIRE TURBO ROCKET

Engine Specifications

- : //

1955
CATERPILLAR D9

The collaboration of Garrett on the 56,0001 (25,401kg) Caterpiiar D9 crawier tracior in 1954 is widely
regarded as marking the begnnng of the turbocharged era for the automotive ndustry. The D9, with
474hp of gross power and an operating wesght of 40 tons, was one of the most popular large track
type tractors in the world, as a result of its size, durability, rekability, and low operating costs

Turbo Fact File

The very first Gamett® production turbo - the T15 - conformed (o the basic aerodyriamic and openating
principies of the TOZ, the first Gamett® experimental unit. However, the T15 featured a much simpified
design by omitling such TOZ features as the elaborate labyrinth step seals and the shims. The T15 set
the standard and provided the template for further developments in turbocharger design and metaliurgy

but John Deere rec: IS

Garrett in the expectation of driving sales volumes

1967 :’:
JOHN DEERE TRACTOR -

1978




The story of turbo is one of technological innovation and of partnership with automotive manufacturers. So how
better to demonstrate the role that turbocharging has played in the development of passenger cars and trucks
than by showcasing some of the vehicles that have made their mark on the world over the last 50 years,

SAAB 99 TURBO

Engine Specifications

1977
MERCEDES 300TD

Pontiac Firebwrd Trans Ambeging  The gasoling Volvo 24061

TOG wastegate hurto, TOA wastegate Wabo,

aunches the B04 dhose hurbo, Turbo proguction facility opens A Garreti® turbocharged Sasb 90, driving
cad adoption of desel Turbo n Traon-Les-Vonges, France. by Stig Blomavist, is the first lurbochanged
a majr desel lechnology plonoer, w10 win i world rally event

|
| production of VB car with Ganstt® s ntroduced with Garratt®
I



L andmark Vehicle

cdoyl-2.30
* Power : B0hp @ 4150mm
o lurgue : 184Nm G2000pm

The Peugeot 604 set the scene for the rapid penetration of turbo diesel technology iNto mainstrearm
mass market motoring. In fact, such was the impact of the Paugeot 804 and s sister, the 505, n
terms of fuel efficiency and performance, that the vehicies were extremely popular in Europe. For many
peopia, the 604 became the first experience of just how responave a ‘modem’ turbo desel could be

Turbo Fact File

The 604 turbodlesal engne was fitted with a
swng vaive TO3 turbo vath integral wastegate on
2.3 er desel engine. The turbo was developed
with lower cost SiMo turbine housing material
and helped to establsh turho dessl as the base
technology for hegh volume production engines
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PONTIAC FIREBIRD TRANS AM

Engine Specifications

Turbo Fact File

1987 v/

BUICK REGAL GRAND NATIONAL GNX

jonals. have be Turbo Fact File

Une ott® T(

Altermariet turbo production faciity  The wurbacharged 1.6 Iter  Alled Corporation and the
opens in Cheatile, UK. VW Goll TD takes the auto-  Signal Companies merge 10
motive market by storm, form AlledSigral, inc.

ord, Chrysier, Dodge, Plymouth and Pontiac aunch
w5 (Gafuring Ihe frst turbocharped Systens comitaned
Ain slactronic saquental mut-point fusl injection
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_andmark Vehicles

Turbo Fact File

CHRYSLER DODGE DAYTONA"SHELBY TURBO Z

Turbo Fact File

_ Buick introduces Regal Grand Nationad  Lancia wins the first of a record six consacutive World
g GNX using Garratt® Caramic Turbine Raly Manutacturers’ Championships, all boosted by
Wheal T3/T4 wastegats and intercooler.  Garmett® turbos. The first was a Lancia Delta HF 4WD
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acie havaloed the amival

for ity Silvia model

VW GOLF TDI

Engine Specifications

of the tamous TD

NISSAN SILVIA

Turbo Fact File

Nissan Deesel adopted Garrett® TD 4501 turbo
as the world's first VNT™ volume production
trbo on its 12.6-8ter for heavy-outy tnicks.

ip. Nigssan won the champilonship from 1988 to 1961,



Landmark Vehicles

BMW 1 SERIES

Engine Specifications

20 set new standards n Turbo Fact File

ering Mors power, more lorgue, hgher The third generation Garrett® VNT™ uses a carridge that it fixes the VNT™ mechanism onto the

JM Spe, O ow: - n andd betler bearing housing through an “elastic’ shrvoud. This new design spawned 5 al high performance Inno
e NOMY N IS segment with the ntroduction : " ; g whesl and better controfiabdty
o thrd generation VNT ™ 10 e r of second generation VNT™ boost levals at just 90% of back pressure

WINT™ tnoge doasn’t he turbene housery wachanesm hok

BMW 7 SERIES

L \
W - »
[; o — = .

/

A,

—

Turbo Fact Fi

Nissan Skyline GT-R 2.6 Mer 6 cylindar inline
enging is squipped with twin Garrstt® TE 2701
furbos with ceramic turbine whoeels.



FORD F 250/F 350

Engine Specifications
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The NABI bus is powered by the Detroit Diesel Corporation (DDC) Se
rnes 50 engne, whiich was rj(gf,zgrwyl with &MESSIONS Control as & Mmajor
objective and was launched in 2000, The power unit featured both
exhaust gas recrculation (EGH), which minimzes NOx emissions, and
double axie VNT ™ tachnology, which helps 1o oplimize fuel efficiency

Turbo Fact File

Garrett® GT40V double ade VNT™, specially designed for heavy-duty
dess appicabons, uses 15 turbne NOZZe vanes that are supported Dy
twin axdes. The patented pressure balancing 15 a key feature that minem
Zés vane side loading during operation. The nozzie vanes ae positioned
via a hgh pressure pneumatic actuator controlad by an @ectropneumatic
reguiator, whch continuously meters Ngh pressure ar from the velncie ar
brake system The GT40V was aiso fitted with a high pressure-ratio bore
less compressor set and a speed sensor for control purposes

G Kern f _—_ Oy d nact
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hon M 7 A T 1 Sysie NOx
oart o sor Garrett® d oy
Turbo Fact File
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FIAT puts a VGT twrbocharger in
the Croma, matching it 10 a 1.9 Mer
direct- ryection dessl engne.




TURBOCHARGING TAKES THE CHECKERED FLAG

The potential of turbocharging in the racing environ-
ment was recognized as early as the 1920s and 30s when

compressor cars, which used supercharger technology,
competed against each other.

Today, turbo helps to turn power into podium positions,

puts the heat into hot rods and delivers enduring success
at some of the most famous race events in the world. Rev
up and enjoy the ride...

-ormula One

It’s recognized as one of the most exciting eras in racing - and

it was Renault that sparked the “Turbo Revolution’ in Formula

One. In 1966, the Formula One rules were amended to allow an
increase in allowable displacement of naturally aspirated engines
from 2.5 10 3.0 Mers. A provision was implemented for super-
charged engines with a maximum displacement of 1.5 liters. But

it took another 11 years before Renault developed the potential of
turbocharging. Having seen the success of the Garrett® turbo-
charged 2.0 iter Gordini VB in the European F2 Championship, the
company raced it at the 24 Hours of Le Mans in 1977

boosten

Renault won the Le Mans classic in 1978 at their second attempt
with Jean-Pierre Jaboule and Didier Pironi at the wheel. Gain-
ing from this experience, Renault reduced the stroke of the Le
Mans engine 10 bring the displacement to 1.5 iters as required by
F1 rules, added a single Garrett® turbocharger... and the rest is
history as the company ushered in the Turbo Revolution”. Renauflt
won its first F1 race in 1979 with Jean-Plerre Jaboullle, the 1978
LeMans winner, piloting. Following Renault’s success, Ferrari,
BMW, Porsche, Honda, Ford, Alfa Romeo and others developed
turbocharged engines for F1 in the 1980s. Al the end of the turbo
era in Formula 1, the power of engines was exceeding 1000hp,
which meant more than 670hp/Mer

Toyota sets the overal record af the Piar's Pyaik International Hikcsm, fristing the 12
il (Z23am) course that rises from 2900 meters 10 4300 meters of slevation i 10 min-
mmmn:mmummmmmwm




m Power

24 Hours of Le Mans

it's the classic event where performance meets endurance - and viable in endurance racing not only in terms of performance,

it's been made all the more compeling as a result of turbocharg- but also for reliability and fuel efficiency. Porsche won four more
ing. Porsche and Renault were the first teams to achieve success times between 1994 and 1998. But 1999 ushered in the “The Audi
with turbocharged engines at the 24 Hours of Le Mans classic auto Years®, finishing 3rd and 4th at therr first attempt. The Volkswagen
race. While Porsche was first 1o place a turbocharged car in the Automotive Group went on fo lake all the podium positions at Le
top ten, finishing second in 1974 with ther KKK boosted 2.1 iter Mans from 2000 through 2004, All placements were with the Audi
engine, Renault had a three year program culminating in an overall 3.6 liter twin Garrett® boosted V8 other than the Bentiey 4.0 liter
race win in 1978 with the Garrett® boosted 2.0 liter VB Alpine. The twin Garrett® boosted V8 (buillt by sister company Audi Sport),
Porsche turbo went on to dominate the 24 Hours of Le Mans which finished 1-2 in 2003.

event, winning an incredible ten times in twelve years from 1976
through 1887. This demonstrated that turbocharged engines were

boostermagizne 21

The first Gamet?™® bafl bearring trbo for
commescaal diesel makes its debut on
Nessan Desel PFET engine

1 intarnational adopts Gametre GTP38 Turbo productions laciity opens
‘ wasiogate on s 730 Power Stroke engine.  in Bucharest, Romania.
! which is installed in Ford F250 and FIs0




Podium Power

in 1968, Bobby Unser became the first driver to win the Indiana-
polis 500 with a turbocharged spark ignition engine, setting in
train an era that would see "twbo’ dominate for the next 28 years
Although the first turbocharged spark ignition engines qualified for
the Indy 500 in 1966, when three 2.75 liter 4-cylinder Offenhauser
engines with Garrett® TEO6 turbochargers made the starting line-
up. Unser’s success blazed a trail that would span four decades.
Fourteen of the 29 turbocharged wins in the Indy 500 were with
Garrett® turbochargers, when some of the most famous names in

booster

the history of the event rode Garrett® boosted machines 1o victory.
in 1996, new technical regulations were implemented that did not
allow turbocharging. 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. From 1979
through 1996 “indy Cars” were under CART (Championship Auto
Racing Teamns) sanction. Garrett® boosted drivers won seven
CART Championships between 1979 and 1996,

VW Goll and Audh A4 are the launch
cars for the second generation Gametrs

VNT™ tachnokogy.

BMW incorporates Garett® REA  Honeywel and AlledSignal
technoiogy in its desel twbo VB merge 10 form Honeywell.
engine lor the 7 Seres.




“IA World Rally

Turbochargers appeared at World Rally events in the late
1970s. The first win by a turbo was the Garrett® T03 boosted
Saab 99 of Stig Blomaqvist at the Swedish Rally in 1979,
During the entire turbo era from 1879 10 present. Garrett®
boosted cars have won 14 Manufacturers' Championships and
9 Drivers’ Champeonships through 2004,

Group B Period: 1982-1986

in 1881 Audi won three events with its four wheel drive
Quattro (KKK turbo), and in 1982 the Audi Quattro
became the first turbo to win the World Rally Manufactur-
ers’ Championship. Turbocharged cars have won every
Worid Rally Manufacturers’ and Drivers’ Championship
since. It was Lancia that interrupted the Audi streak

by winning the Manufacturers’ Championship in 1983,
Then Peugeot leapfrogged them both with its revolution-
ary Garrett® TO3 boosted Peugeot 205 T16 which won
Manufacturers’ and Drivers’ Championships in 1885 and
1886. 1986 would be the last year for the powerful Group
B Rally cars, which were retired because of safety con-
cerns. At the end of the Group B Rallycar era in 1986, the
cars achieved a maximum of 500hp.

Group A Period: 1987-1996

The Group A cars approved from 1887 were closer 1o
300hp and much safer for drivers and spectators alike.
Lancia made the transition the best and the quickest,
winning six consecutive Manufacturers’ Championships,
all with Garrett® T3 turbos. As a result of Group A rules,
some European manufacturers departed and Japanese
marques, first Toyota, followed by Subaru and Mitsubishi,
had their turns winning championships until the Group A
period ended in 1996,

World Rally Car Period: 1997 - present

In 1997 “World Rally Cars”, which were allowed 1o depart
from production specifications, replaced Group A. In
response, the rally-specific Garrett® TR30R , a very
lightweight, air-cooled ball bearing racing turbo, was
developed. The Garrett® TR30R has dominated the World
Rally scene since 2000 when Marcus Gronholm and Peugeot
won the Drivers’ and Manufacturers’ Championships. Over the
last five years, Garrett® TR30R boosted cars have won 52
of 72 ralies, five Manufacturers' Championships (3 Peugeot
and 2 Citroén) and three Drivers’ Championships (2 Marcus
Gronholm and 1 Sébastien Loeb).
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AT THE HEART OF TRADE AND TECHNOLOGY

(3enevs

Mr. Carlo Lamprecht, State Councilor and Minister of the Department of Economy, Labour and Foreign Affairs of the Re-
public and Canton of Geneva, talks about what makes Geneva Motor Show a focal point for car manufacturers and thou-

sands of visitors.

What is it that makes Geneva Motor Show

such a significant event in the automotive calendar?
Geneva is regarded as a key event in the automotive calendar. it
is the first major Motor Show of the year - that's why 8o many car
and component manufacturers choose Geneva to launch new
modets and products. As a resuit, the Show is the focus of enor-
mous international attention - both from the mediia and from the
many thousands of visitors from Europe and beyond.

Switzeriand's position as a ‘neutral’ country in terms of automotive
manufacturing is also very important. There are no major pas
senger car plants in Switzerland and we therefore retain complete
objectivity m how we structure the Geneva show. There is no
inherent bias either by the organizers or by the media in terms of
profile given 1o any particular manufacturer - it is a true ‘show-
case’ for the automotive world

| think that the Show aiso benefits from the considerabie reputa-
tion gained by Switzerland as a place where engineering and
innovation can flourish. Swiss engineers have been major con
tributors to automotive technoiogy, among them Ernest Henry
(Peugeot racing engine), Frederic Dufaux (first true B cylinder
engine), Louis Chevrolet (founder of the brand) and the ‘father’ of
turbocharging Dr Alfred Bichi. This heritage continues to this day,
with numerous technology-based companies choosing to locate
their businesses in our country.

What in particular attracts the major

automotive manufacturers to Geneva?

Aside from its heritage, Geneva also creates an environment
conducive to success for the manufacturers that exhibit here. This
begins with Switzerland’s location literally at the center of Europe,
which makes access convenient, but extends to the excellent
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facilities at the Geneva Palexpo that enable the latest cars and
products to be displayed in a way that excites the media and the
visiting pubiic.

At another level, the Show is renowned for the opportunities it ac
tively promotes for industry networking and dialogue, particularty
in focusing attention on new and emerging technologies within the
industry

We should also remember that Switzerland possesses a popula
tion with a strong heritage of technological innovation and interest
in automotive engineering. For them, this is a show that brings out

a true passion for motoring

What will drive success for the show in the future?

First and foremost, Geneva must remain relevant 1o the needs of
the automotive industry. In particular this means engaging with the
major topics of the day - for example the Motor Show was the first
to bring together automotive manufacturers and equipment sup-
pliers with representatives from national and European govern

ments 1o discuss key issues surrounding environmental impact.

It is by maintaining this relevance 1o the industry and continuang
o appeal to the population at large (the Show is the most visited
exhibition in Switzerland) that Geneva Motor Show will go from

strength to strength.

There is also considerable backing at government level for the
event. For example the President of the Confederation is opening
this year's event, and there are plans 1o increase the exhibition
space to accommodate the future requirements of the exhibi-
tors. So we look forward to the next 100 years with considerable
confidence
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A technology is only as good as its application... and so Booster Magazine
asked some key customer representatives to add their own perspective on
the power and potential of turbocharging.

“The Garrett® VNT ™ turbocharger, coupled to the Ford strategy
of transient overboost, has provided customers with continuous
improvement n diesel engine benefils One such example is our
twin turbo VB diesel engine in the Jaguar S-Type, which sets the
benchmark for transient response, NVH (Noise, Vibration and

Harshness) and overall refinement

Turbochargers look set to remain a key component of modemn
diesel engines and will make an important contribution 1o the

overall emissions reduction road map. Future advanced turbo

charging systems will support new combustion systems with
significantly reduced particulate and NO, emissions by delivering

higher boost at increased EGR rates

Flexible bi- turbocharger systems, combined with increased en
gine speed range, will enhance performance still further, This will
establish the diesel engine as a power source with the best fuel
economy, lowest emissions and greatest fun o drive.”

Dr Norbert Schorn, Staff Technical Specialist, Diesel Research
and Advanced Engineering, Ford Research Centre

“Turbocharging has helped 1o transform robust diesel cars ino
vehicles that are fun to drive. Turbos help 1o deliver massive
improverments in performance, particularly torque, while

maintaining fuel economy

For Daimiler Chrysler, our OMB13 project is a good example of
best use of the technology. This inline 6-cylinder engine used
the advantages of VNT™ technology in a very impressive way 10
create a strong, harmonic, performance. it was launched in 1900

and became a benchmark in the 6-cylinder class

Looking ahead, turbocharging will eiminate today's weak ponts
in diesel, particularly at low speed. Turbocharging will also
enable OEMSs 10 decrease their number of base engines, while

maintaining the performance varians for the market.”

Peoter Knauel, Manager, Engine Charging, DaimierChrysler

The BMW Serias 1 is unveled  Hongywell opens turbo
with the third generation operation in Pune, india.
Garrett® YNT™ technology.

.
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Europe

Europe, Middie East, Africa
and India Head Office
Avenue de la Gottaz 34-36
PO. Box 2202

1110 Morges

Switzerand
Tel: + 4121 644 2700
Fax: + 4121 644 2720

France
Manufacturing Plant & Worldwide PV
Engineering - Turbochargers
Zone inova 3000

2 rue de Avenic

88155 Thaon-les-Vosges

Tek: +33320813000

Fax +33320812700

india

Honeywell International India Pvt. Ltd.,
Sabar 10 - 181 floor

33, Sasson Road

411001 Pune

Tek + 9120560 77000

Fa: + 91 20 560 48573

Ireland
Foundry & Manufacturing Plant -

Turbochargers

Unit 411 industrial Estate
Cork Road

Waterford

Tet: + 35351 376411

Fax: + 353 61 366352

mwm-fm
Zone Industriale Saletti

66040 Plazzano di Atessa (CH)

Tet: + 300872 8o

Fax: + 300872 889015

Romania
Plant - Turbochargers
B-dul Iuliu Maniu 244A
Bucharest 6
Cod Postal 77826
Tek: + 4014340867
Fac + 401434 1054

Engineering - Turbochargers
Potler Place

West Pimbo

Shaimer sdale
Lancashire WNS 0PH

Tek: + 44 1605 722301

Fax: + 44 1605 728862

Remanufacturing Plant - Turbochargers

Stanley Green Estate
Cheadie Huime
Cheadlie
Cheshire SK8 608

Tel: + 44 187 486 3000
Fax: + 44 161 486 3067

Manufacturing Plant - Thermal Systems
Warwick Road

Birmingham B11 20
Tel: + 44 121 766 6666
Fax: + 44 121 766 6014

Asia Pacific

Asia Head Office

No. 8, Niu Dun Road
Zhang Jang Hi-Tech Park
Pudong New Area
Shanghal 201203

China

Tel: + 86 21 5080 1020
Fax: + 86 21 5080 1030

Australia

Sales Office

14 Alfred Road
Chipping Norton

New South Wales 2170
Tel: + 8129755331
Fax: + 6129724 7909

China
Manufacturing Plant & Engineering-
Turbochargers

No. 8, Niu Dun Road
Znang Jiang Hi-Tech Park
Pudong New Area
Shanghal 201203

Tel: + B6 21 5080 1020
Fax: + 86 21 5080 1030

Japan

Sales Office & C-Tech

Landic Minami-Azabu, Bidg 2F, 4-11-21
Minami-Azabu, Mitato-Ku

Tokyo 106-0047

Tel: + 8135739 1081

Fax: + 8135739 1082

Manufacturing Plant & Engineering-
Turbochargers

350-17 Kyoei, Kodarma-Machi, Kodama-Gun,
Saitama 367-0206

Tel: + B149572 2151

Fax: + 81 405 72 4466

South Korea
Sales Office

2F, Sambo B/D, 44-1
Bampo-dong, Seocho-Ku
Seoul 137-040

Telk + 8225951608
Fax: + 822505 7077

Manufacturing Plant (Ansan)
3ma-819, Shiwha Industrial Complex
Jungwang-dong, Shiheung-city
Kyungii 429-450

Tel: + 8231497 00N

Fax: + B2 31 407 0014

Americas

Worldwide Headquarters
23326 Hawthorme Bivd., Sulte 200
Torrance, CA 90505

Usa

Tek: + 310 781 9101

Faoc + 310 791 9122

Brazil
Manufacturing Plant - Turbochargers
Av. Julia Galoll, 212/250

Sao Paulo 07T250-270

Te:: + 55 11 8487 3000

Fax: + 55 11 6480 1113

Mexico

Plant -
Calzada Lazaro Cardenas #2545, Col. Calles
Mexicall B.C. C.P. 21308

Tek: + 760 482 2166
Fac + 760 482 2177

Manufacturing Plant - Thermal Systems
Calle ind. de la Blectronica

No. 44, Mexicall B.C. CP 21600

Tet: + 760 355 3500

Fax: + 780 355 3605

Fax: + 310 534 5041

North American Technical Center
33533 W. 12 Mile Road, Suite 150
Farmington Hills, Mi 48331

Tel: + 248 324 4001

Fax: + 248 324 4002



