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Truth in Engineering

It only looks like the Lleast technological
part of the new AS8.

Acquaint yourself with the ASF® aluminum frame in the new Audi AB. Its extremely lightweight,
nearly all-aluminum construction is not only revolutionary, it's decades ahead of its time.
Andit's a key reasom the AB has uncharacteristic efficiency,” startling performance and deft
handling. Remarkable what can happen when you spend 20 years perfecting something.

To learn more, visit audiusa.com/A8. The new Audi AB is here.

Luxury has progressed,

*27 highwvay,17 city mpg for 2011 Audi AB 4.2 V8 automnatic, EPA estimates. Yo
design, and the four rings and Audi emblems are registered trademarks of AUDI AG. ©
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BY MATT Dal ORENZO

ROAD AHEAD
FLUGHTS OF FANCY
Fly on Sunday, s&ll
on Monday<the link
betwean aviation
and automobiles

— ) MoLaren MP4-12C

A road and track drive of the 532-bhp twin-
turbo V-8 successor to the McLaren F1
~ Y PATRICK HONG

4@ Supercar Tech Analysis:

The Relentless Pursuit of Weight Savings

Adding lightness—and thus speed—with
carbon fiber, but not at excessive cost
~EY PATRICY HONG

9 o Duestions with Mike Sinnett

Vice President, 787 Chief Project Engineer
The Boeing Company

EOVER

e Structural Composites in Cars

Charting their manufacturing processes
and evolution, in both racing and road cars
~EY BORDON MURRAY

_‘@ Dodge Charger

Civility, space, tech and creatura comforts
coexist with 5.7-liter Hemi V-8B muscle
~EY CARTER JUNE

NASA Endeavour DV-105

Its 0-60 time won't raise any eyebrows,
but how about that top speed of Mach 267
~BY PATRICK HOMS

@ Monroney Reading, Self-Taught
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1 Additional plot twists—hybrids, electrics—for
E this venerahle automotive window sticker
E ~BY DENNIS SIMANAITIS
@ L-T Wrapup: Hyundai Genesis 4.6
Dur year of living dangerously. .. dangerous-
ly frugal, that is, for the V-8 luxury segment
~BY TONATHAN ELFALAN
: ®
o
w SIDEELANCES E COLUNTERSTEER
ﬁ THE TIMELESS 811 = DRIVING SIMS—
= [ Love Bul=i? Like a % THE FUTURE?
% Desilu Production, W Straight from a gaming
> the 911 enduras the % tomsoletnthe seatnfa

test of time real Farmula 1car

BY SIANMARLA BRLUNI

Chrysler 300C AWD
—Mercedes-Benz CLSG3 AMG

— BMW 535i
— Infiniti G25
—Chrysler 200 Convertible

— Hyundai Sanata SE 2.07
——Mazdad

DRIVES

@ trackside: New FI Rules for 2013
HReturn with us to the thrilling days of the
small-displacement turbocharged 4-cylinder

~EDITED BY ANDREW EORNMOP

::)) Formula | Driver Ratings
A 2010 season of intense competition, de-
fined more by the bridesmaid than the kride

~-BY SAMPOSEY

COMPETITION

@ Return to Glory

Indy 2012: New cars and engines mean
renewed interest in open-wheal racing
~-BY TM TUTTLE

0 Ampersand: Ferrari FF

Maranello’s new 4-seat all-whesl-drive
W-12 sports car to replace the 612 Scaglistt
~EDITED BY CARTER JUNE

®

TECH TIDBITS

VOLV0 ADVANCED
RESEARCH

Swedish alectric/fuel-
cell vehicles; Polimotor
carhon-fiber engines

MEWS

THE PODIIM

RACING THE FERRARI
458 CHALLENGE

The ALMS5 BT Farrari
driver on the righiness
of the 430 sueoeasor

BY DENMIS SIMANAITIS
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Today, America needs fresh leadership to lead us as a molding machines are made in Bolton, Ontario

nation out of this economic crisis. Leadership must
come not only from our political leaders but also
from the average citizen. The exporting of American
jobs is a trend that must be stopped and reversed.
‘When I walk into my local hardware store, I typically
find 8 5% of the goods for sale are manufactured
7,000 miles away. Recognizable American brands
have been forced by shortsighted management and
buyers at large national chains to build factories
overseas just to save a lousy $.50 on a tape measure.
To these ruthless buyers, it is all about the money.
Rarely are product quality, the political system,
human rights, animal rights and environmental costs
to the planet considered, not to mention the cost to
our society of exporting not only jobs, but an

entire factory!

At MacNeil Automotive, we are doing our part

for the American economy and for our 300 million
fellow citizens and neighbors. My philosophy is that
if my neighbor doesn’t have a job, sooner or later I
won't have a job either. For example, we used to
have our All-Weather Floor Mats manu factured in
England by a company that used antiquated,
inefficient equipment. They made a decent floor
mat for us, but we thought we could build a better
floor mat for our customers using modern American
technology, American raw materials and skilled
American workers. So in 2007 we transferred all of
our floor mat manufacturing back to the United
States. Today, we build the best fitting, highest
quality automotive floor mats in the world, right
here in America.

Our machine shop is equipped with 17 CNC

machining centers including four A axis mills ahd one’,

5 axis nnlltlia{pmduoe toSOlﬂjectlﬂn :
-:md' ihermofdrmmg mohjs per month. We have ope .
" shify of 1y skilled American Journeyten £
_ tbolmakets and app;entlces, but our machffies)

ﬂay
?Mng oper:gibn in the
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Site of MacNeil Automotive
Manufacturing Facility Expansion

mmm,e, % Bolingbrook, IL

of American and Canadian components. Our
thermoforming machinery is made in Carol Stream,
IL. The raw steel and aluminum billets which make
up our tooling are sourced from American steel and
aluminum mills such as Vista Metals in Fontana, CA.
The raw materials that make up our All-Weather
Floor Mats, FloorLiners, Cargo Liners and Mud
Flaps are manufactured in Bellevue OH, Arlington
TX, Wichita KS and Jasper TN. Our forklifts are
made in C¢lumbus IN and Greene NY. Our

warehouse racking is manufactured in Tatamy PA.
|

At MacNeil Automotive, we are also very aware

of sustainability and our responsibility to the
environment. We are proactive in controlling waste
and recycling all of the unused raw materials from
the manufacture of our tooling and products includ+
ing: aluminum, steel, rubber, TPO, TPE, paper and
cardboard.

As you can L‘.ee, we are as dedicated to designing,
developing and manufacturing the finest automotive
accessories for our consumer and OEM clients as we
are passionate about supporting the American econo-
my, preserving the American industrial infrastructure,
and keeping the “money” in our family, a family of
300 million people from all over America.

Life is simple; be good to your fellow man, be kind
to animals and the environment, and place building a
quality product, supporting your country and your
fellow American worker before profit. And, one last
thing - let’s all do our best to balance family time
with work time as our children are the future of
America.

Sincerely, q. g

Dzmd MacNeil .ﬂ ]
Founder/CEO ot >
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INTO THE NIGHT
With bright lights piercing
the dark night, the Class B
Ford F-150 of Juan C. Lopez,
Josa Robles and Ricardo

Da Las Cabos motors south
on its 1061-mile journey

to a 3rd-place class finish
in the 2010 Baja 1000.
The rigerous courss is but
one challenga they1l facse;
wandering cattls are

quite another

PHOTO BY

AL MERION PADRON
Canon EN5-10s Made IT

1/1% « ¥/14 - I50 1230
Canon SOmm lens
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Doesracing truly improve the breed ? Afier much buzz about the allnew sports car from
MeLaren —perhaps better known jor its Formula 1 mcing than its mad cars—we are

among the first to get behind the wheel of the 2012 MeLaren MPA-12C superear. Let’s just
say it was worth the wait. Scan the code abowe to watch our lagst R&T video msiantly
onyour smartphone. See page 12 for details on howto scan the code. You can also text

“MeLarenSupercar” to 44636, or find it online at

Join us March 1-2 for liva
coverage from the 2011
Genava Motor Show on vour
i{Phone with the Hoad & Thack
Auio Show app. Inside, you'l find
edensive pre-show coverage of
cars scheduled to appear, plus ex-
clusive photos, videos and official
car news as it happens. Our app
iz updated cortinually as the cars
are unveiled, o check back ofien
To get our FHEE app, search "Auin
Show” in the App Store, or visit
HoadandTrack com/AninShowApp

D't have an iPhmea?

Find all of our 2011 Geneva
Motor Show coverage online at:
HoadandTrackcom/Geneva

Roadand Track com/MclarenSupetcar

Editors’ Choice Video

Selects: we've sht over 2
thousand videos of the most
exireme cars on the planet and
io celebrate we're revealing our
favorite BAT videos of all time.
Discover our ediiors’ iop picks,
plus find out which fan favories
made i onto our most-viewed

hot list. AoadandTrack om/Best

Stay [n the Enow: Get the latest
new car reviews, nsider news,
gpy phoios, future car buez and
much mare with the weekly
Hoad & Track newsletier

To sign up, visit:

HoadandTradc com/Newsleter

(11 Tube)§

Road & Track On-Demand:
Mow you can choose o have
Hoad & Track delivered instaniy
to your iPad each month. To get
started, download the FREE Znio
Magazine Header—find & in the
App Store by using the ssarch
keyword “Zinio” Once download-
ed, youll have the oplim 1o sat
up a yearly Hoad & Track Pad
edition subscriptim or choose
from mare than B0 individual

issues in our eleader newsstand.

Each inferacfive ssue inchudes
exclusive photos, video, audio
clips and mare. Go to Zinio.com/
BT-Issues for additimal info.
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Wayne Gretzky's undisputed mastery of his craft, coupled with an understated elegance in his persona have led to that rarest
of phenomena - universal respect and admiration. Dominating the NHL unlike any player in its history, he has won four Stanley

Cups, holds over 61 records and was an 18 time All-Star. The spirit of quiet excellence, professional integrity, and superlative
performance all combine to elevate Wayne Gretzky to his unique position in the uppermost strata of sport.

A partner of this exceptional athlete, Breitling has embodied the same ethic throughout its 127-year history, developing
its “instruments for professionals” according to the highest standards of sturdiness, reliability and functionality. Closely
assodated with the world of aviation, Breitling is the anly watch brand to equip all of its
models with chronometer-certified movements - the ultimate token of predsion.
Today, Breitling soars to new heights with the creation of Caliber 01, the
most reliable, high-perfarmance self-winding chronograph movemnent.

Another “Great One.”

%@@
BREITLING

Chronomat 01

WWW.EREITLING.COM INSTRUMEMNTS FOR PROFESSIONALS™
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Be sure to catch the only race series to run exclusively on the ADVAN ENV-R2'" tires so
advanced, they use crange oil to drastically reduce petroleum content while significanthy
increasing grip in the tums—smashing track records in the process. Proof that Yokohama

. innovation not only creates a gresner world, it dominates the racing one.

SA GT3 Cup Challenge by YOKOHAMA

March 17-18
April 29-May 1
June 10-12
July 9
July 23-24
| August 19-20
September 17-18
September 29- 30

ring y Fresh From Flarida | Sebring International Raceway | Sebring, Florida
Prix | Miller Motorsports Park | S
Circuit Gilles-Villeneuve | Montreal, Quebec, ©

¢ | Lime Rock Park | Lakevillz, Connecticut

Mosport International Raceway | Bowmany

Lake City, Utah

Ontario, Ganada

art Lake, Wisconsin
Amel 2 Mans Serigs Monterey presented by Patrdn | Mazda Raceway Laguna Seca | Monterey, California

Petit Le Mans | Road Atlanta | Braselton, Georgia /

——

= Flights of Fancy

SINCE THE EARLIEST DAYS OF THE AUTOMOBILE
industry, its fortunes seem to have been inextrica-
bly linked to those of aviation. Indeed, many of the

industry’s earliest pioneers, from Henry Ford to
. Daimlers Wilhelm Maybach, were heavily involved
in either building planes or parts of them, mainly
. engines. While Ford at one time hoped to revolu-

BY MATT DeLORENZD

EDITOR-IN-CHEF

tionize air travel in the same way he did motoring
with the Model T, his everymani plane, the Fly-
ing Flivver, was abandoned after a fatal test flight.
Instead, he chase to concentrate on more commer-
cial applications like the Tri-Motor,

And while flying aces like Eddie Rickenbacker
had his own car company and Franklin was the
first to use an air-cooled aircraft engine to power
one of its cars, my favorite crossover personality
from that period between World War I and 1T was
William B. Stout. He not only built one of the first
high-wing monoplanes, but also designed the Stout
Scarab, a forerunner to the modern minivan,

After World War I came the jet age, and ex-
cept for experiments like GM’s Firebird and the
Chrysler Turbine car, it seems the link between
autos and planes all but disappeared. Most aircraft,
including turboprops, used jet power, while cars
stuck with the reciprocating engine.

But the synergy that existed between cars and
planes is making a comeback. The most visible
manifestation is the new Hondalet. The first FAA-
conforming version was flown near the end of
last year and the company expects to ramp up
production next year with more than 100 orders in

e e
—

wedptoit I “

hand for the $4.5 million 11-& You'd think Hondas
involvement has grown from its long-standing
history as a maker of engines for a wide range
of products, from leaf blowers to Formula 1 cars.
But in reality, the impetus behind the Japanese
automaker’s foray in the world of aviation stems
less from the engines that power its new plane, but
rather the materials, aerodynamics, engineering
and manufacturing processes involved in produc-
ing it. And this knowledge will no doubt contrib-
ute to building better, sleeker, lighter and more
efficient cars, or at least thats what the company
is betting on.

Honda isn't alone in tapping into aeronautical ex-
pertise. Elsewhere in this issue, Gordon Murray, in
his excellent review of the evolution of composites,
freely acknowledges that many of the techniques
he used to develop lightweight Formula 1 cars and
later the McLaren F1 road car were inspired by
aviation. That trend continues today as evidenced
by Mclaren, Lamborghini and Boeing having mu-
tual interests in carbon-fiber development.

We'll see even more convergence between cars
and planes in the area of electronics and perhaps
even jet power, if the sexy Jaguar C-X75, which
uses two small turbine engines as part of its elec-
tric hybrid powertrain, becomes a reality. That
lightweight supercar can theoretically hit a top
speed of 205 mph and accelerate o 62 in just 34
seconds. And pm-of once again, that in this new
high-tech age, perhaps it will be aviation’ role to
make the automobile fly.

{ ROADANDTRACKCOM
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Drive Smarter
The World'’s First and Only. ..

PASSPORT iQ
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53 m Exit 19, Union Centre

Argwer Incomng Call
Escowrt Inec. B00-064-3138
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Ultimate Radar/Laser Detection Easy 3D Navigation Bluetooth Hands-Free Calling

(Optional)
Introducing PASSPORT iQ.. Your ultimate driving companion.

Raise your driving intelligence with the all-new PASSPORT i&1™ The world's first and only automobile accessory
that integrates: state-of-the-art radar/laser detection, speed camera and speed limit information, 3D GPS
navigation, optional Bluetooth hands-free calling, and more, to protect you from unwanted tickets and guide
you safely to your destination. Take a 30-day worry-free test drive today.

Don’t just drive. . . Drive Smarter with ESCORT

800.588.4899 (7 Escortinc.com/iQ.

Department ROADTE

ESCORT

DRIVE SMARTER
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Seating for four, and 4-wheel drive

DEBUTING AT THE

Geneva auto show

is Ferrari's 612 Sca-
glietti replacement, the FE. It
is powered by a 6.3 iter direct-
injected V-12 that sends about
650 bhp the wheels via Ferrari's
4RM all-wheel-drive technol-
ogy. Penned by Pininfarina, it is
the first production Ferrarito
feature ashooting brake design,

(14-\.1 ROAD & TRACK  Apell 2011
y

a 2-door wagon. Its convention-
al hatch opens up to 159 cu. ft.
of storage. With the rear seats
folded flat, that expands to 28.3
cu. ft., making the FF the most
practical Ferrari ever.

But it’s not the first all-
wheel-drive Ferrari. Back in
1988, an aluminum-intensive
prototype Ferrari, the 408, fea-
tured such a system and was the

Road & Track cover car for our
December 1988 issue. The only
bit of technology that seemed
to carry forward from the 408
prototype was its aluminum
structure—that is, until now.
I typical Ferrari fashion,
the FF gleans technology from
other modeks in the lineup. it
uses the latest carbon-ceramic
brakes, magneto-rheological

EDITED BY CARTER JUNG

dampers, a dual-clutch trans-
mission and the HELE (high
emotion-low emission) start-
stop technology borrowed from
the California.

Before getting your hopes
up that this all- wheel-drive
Ferrari is ready to go rally-
ing (imagine that!), it’s not
known at this time how much
torque can be transferred to

the various wheels via the new
lightweight 4R.M system. We
ize that it's similar to
the one used by Lamborghini,
which transfers only about 15
percent of peak torque to the
front axle. Thiswill help put
the power down while exiting
carners, and also add some sta-
bility in adverse weather.
Evenwith the new awd sys-

ﬁ On the fFad and online: Lag on ta roadandirack com/FamrariFF |

i It's hit and miss with Ferrari's styling at times. The FF is going to
remind some of the BMW M Coupe, Mazda3, or even the Porsche 28,
Good or bad we're not sure, but we're positive it's prettier than the 408,

tem, Ferrari says it has m,

to give the FF a47/53 weight
distribution. As withthe 408
prototype from yearsago, the
awd system of the FF will be
tumed to avoid disrupting the
rear-drive balance of the car.
Back then, Ferrari engineers
worked ona parallel hydrau-
lic coupling, stating that “it
wouldn't interfere with control

Bonus Video and Photo Galleries:

ofa car that’s beingheld ina
delicate oversteering stance.
Precisely what yould want from
ahigh-performanceall-wheel-
drive liyout” We can only hope
this holds true for the FF be-
cause even though it designed
to be practical, carry four and
not be afraid of nasty weather,
its still a Ferrari and we expect it
to drive like one.—Shaun Bailey

i& This Farrari 408 proto-
type is chassis Mo. 78610
and is now on display
at the Galleria Farrari in
Maranello. It featured a
uniqua all-whesl-drive
system and an aluminum
chassis. Its styling is closa
to that of the Acura NSX,
which datuted shortly
afterward and spurred
much dabate.

.
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2013 NISSAN

(ONE OF THE MOST POPULAR AND RECOGNIZED JAPANESE SPORTS
cars ever is Nissans Z car, and from what we've uncovered about the

2012 MERCEDES-BENZ

RETAINING ITS CHARACTERISTIC PRO-
portions, the redesigned 2012 SLK re-
turns, sporting an aluminum hood and
front fenders. The snub nose and cen-
ter-mounted three-pointed star logo on
the front pay homage to its much pricier
SLS AMG brother, and the all-LED head-
light design, says Mercedes, pays hom-
age t the classic convertible roadster, the
1955 190 SL. While we don't really see
the 190 resemblance, with its muscular
rear haunches, broad taillights and front
fender vents, the third generation is a nice
progression of the SLK design.

Looks might be subjective, but tech-
nological improvements are not. Take,

for instance, the new Magic Sky Control.
One of three roof options, it allows the
panorama vario-roof to be adjusted from
transparent to dark at the touch of a but-
ton (creating shade and helping keep the
cabin cool). With the top down, the Air-
guide wind-stop system allows the driver
to rotate clear plastic pieces attached to
the rollbars to help reduce the hair-tou-
sling turbulent air—bad for the hipster
going for the I-just-rolled-out-of bed look,
good for the rest of us.

An SLE250 and SLE350 will be avail-
able in its first year. The SLK250 will
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next-generation Z, Missan is fully aware that this species must evolve
if it intends to stay on top of the competition. Part of that evolution
may include hybrid power as automakers are caught in the green
wave of environmental responsibility that has become a priority.

Though nothing definite has been decided about the next Z,
Nissan is experimenting with a number of different power options
as you read this. Naturally, one approach on the table is a hybrid
powertrain. If the next Z goes that way, it will most likely come in
the form of the system currently in the Infmiti M Hybrid, which
couples a 35-liter V-6 gasoline engine (known as the VQ35DE) with
an electric motor. In the M Hybrid, the setup produces 360 bhp and
about 450 Ib-ft. of torque, more than enough punch for a midpriced
sparts car. In the next-generation Z, fuel economy should be in the
neighborhood of 30 mpg. There are rumors of a test mule of the Z
with the M Hybrids powertrain running around the U.S.

Another option that Nissan is strongly considering is a diesel en-
gine. With Nissan's recently announced cooperation with Daimler, it
has the option of putting one of Mercedes-Berzs BlueTEC engines
under the hood. The most likely candidate would be the 3.0-liter
turbodiesel that's currently in the Mercedes-Benz GL, or something
a little higger. There’ also the chance that Nissan will offer the next-
generation Z, which should hit dealerships in 2013, with a number of
powertrain choices that include hybrid, diesel and gasoline-only ver-
sions. Theres no word on what the car would cost just yet, but expect
the price to increase slightly, especially if the Japanese yen stays at its
current level, and the car continues to bebuilt in Japan. —Sam Mitani

“There are rumors of a

test mule of the Z with the
M Hybrids powertrain
running around the U.S”

come equipped with the smaller 201-bhp direct-injected 4-cylinder, Fitted with the
standard 6-speed manual transmission, the SLK250 is claimed to go from 0-60 mphin
6.5 seconds and achieve a combined fuel economy number of 27 mpg,

The SLK350 is powered by a com- ’
pletely redesigned V-6 engine with di-
rect injection, piezo injectors and multi-
spark ignition. Cranking out 302 bhp,
the SLK350 is said to do 0-60 mph in
54 sec., achieving 23 mpg combined.
Both models boast a 155-mph top speed.

At launch this summer, the 2012
SLK350 will be the first model to hit deal-
er showrooms, The 2012 SLK250 bows
later in the model year.—Carter ing

2014 MAZDA

WHILE THINGS HAVE BEEN FAIR-
Iy quiet lately regar ding Mazdas
rotary-powered sports car, the
RX-8, we have confirmation
from various sources in Japan
that Mazda is indeed working
on the next-generation rotary

engine dubbed the 16X. There
are reports that Mazda’s rotary
engine development team has
grown from 30 members to 60
in the last year, meaning that
the Hircshima-based campany
is quite serious about a new
Wankel. The 16X will be much
more fuel-efficient than the
current Genesis rotary engine,
and will probably be named the
SKY-R, part of the companys
new generation of lean-burning
engines called the SKY Series,
The SKY-R will most likely
have displacement increased by
about 300 oc from the current

13-liter 2-rotor Wankel. Insid-
ers say that squeezing 300 bhp
from the new engine would be
abreeze, but Mazda is making
fuel economy ahigh priority so
you can expect output south of
that figure. Also, we heard that
the engine will feature some
form of assist, though we're not
certain exactly what that will
be. It may be an electric motor,
making the next FX-8a mild
hybrid car.

The styling of this next-
generation rotary sports car
will be based on the Shinari
concept vehicle that was shown

last summer in Italy. Therefore,
the production version will look
mare upscale than the current
RX:-8, prompting rumors that
Magzda is thinking of calling it
the RX-9to differentiate it from
the current car, which hasnt
proved very popular. Expect
Mazdals flagship sports car o
make its debut sometime in
204.—5M
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Top Down, Wind in Hair, Three Friends
(UESTIONS WITH  Claudio Santoni

Show Stopper:

2011 Aston Martin
V8 Vantage S

=2 With 10 extra horsepower, monstrous 6-piston
front brakes, wider rubber; a dlightly lighter curh
weight and a new faster-shifting 7-spead single-
clutch paddle-shift transaxle, the new Aston Martin
VB Vantags 5 arrives in the US. in late May, priced
at §138,000 for the Coupe and §151,500 for the
Roadster. We can't wait to drive this new drivar-
focused Vantage, which currently is on display at
the Geneva Motor Show. We like how the 5 has an
aggressive look like that of its V12 brother, and are
pleased to report that the sweat 4 7-liter V-B will
sound batter than befors, thanks to revised bypass:
valving in the exhaust that will continue to allow the
s0 cool In short, the 5§ is the Vantage we'd want,
but only # the gearbox is as good as Aston says it
is ~Andrew Bornhop

Amelia Island:
Itll be a Duesey

&% Duesenberg, Allard and Kurtls are the honored
marques at this yaar's Amelia [sland Concours
dElegance, hald March 11-13. In addition to hon-
oring racing legend Boblry Rahal, this year's lineup
includes a special program on women in racing,
featuring Denise MeCluggage, Janet Guthrie and
Lyn 5t James, as well as a panel with Dan Gurney
and Brock Yates recounting their adventures on
the 197 1 Cannonball Run_ All events ara at the
Ritz-Carlton, Amelia Island, near Jacksonvills,
Florida More information (s available at www
ameliaconcours.org.—Matt Delorenzo

FUNCTIONAL GROUP MANAGER—BODY
McLAREN ALTOMOTIVE

Claudio Santoni came to
McLaren after working at
Ferrari. Given a clean sheet of
paper io design a carbon-fiber

en execs and was surprised o
be asked fo go ahead with the
design concept of the 12C.

What are tha main structural and
performance advantages of using carbon fiber?

tub, he took sketches to McLar-

The major advantages are lightmess, crashworthiness, stiffness,
dimensional stability and very importantly, package. You have
the freedom to design curved shapes right around the cockpit
and you can really optimize the space in the cabin.

What are the challenges in making
carhon fiber part of the vehicla?

The biggest challenge is to scale up the manufac turing process.
The second is to do it in an economically affordable way. The
third challenge, which is not a challenge anymore for Mc Laren,
i to know how to use the material, how to design it and how

to manufacture it

What are the specific advancas that
allow its use in production?

The first thing is the concept. We are using a monocoque,

soit isa single-piece molding integrating all the functionality,

all the srength and crashworthiness into a single piece. So that
means we can get away without an expensive bonding process
Jor the primary structure. The other thing is the automation of
compesite manufocturing. We be chosen a resin transfer molding
processwith a lotof automation.

While you use an aluminum structure for crash
protection at the front of the car, what would it
take to make the entire car out of carbon fiber?

Today we have theability to expand based on the carbon-fiber
technology we learned on the 12C. Areas like the engine bay get

hat. You'dneed a special kind of carbon fiber to cope with the
temperatures. On the base 12C you don't get a cosmetic carbon-fiber
fmish. For us, the philosophy is to use the carbon fiber as a structural
material... that’s why you don't see much carbon fiber in the car.

What similarities are thera in the composites used
by McLaren and Boeing on the 787 Dreamliner?

Different scale, different per formance requirements, different
mission. One of the interesting aspects that people don’t always
renlize about compaosites i durability When you compare it to an
aluminum structure, the composite has a much superior fatigue
life compared to aluminum

and Two Sets of Clubs in the Back.

Introducing the first ever all-wheel drive convertible
crossover. Compromise seldom leads to innovation.
Finding a middle ground on things usually puts you in
the middle, not the front of the pack. This is especially
true when it comes to fine automobiles. Which is
why we didn’t try to make a car that’s half convertible
and half crossover. We made a premium machine
that is fully and entirely both — with all-wheel drive to
boot. So instead of compromise, what you get is a
sophisticated, four-seating, top-dropping, all-wheel
drive crossover with the soul of a roadster.

The all-new Nissan Murano- CrossCabriolet. It’s the
world’s first all-wheel drive convertible crossover.
Innovation without limits.

Sophistication, Meet Spontaneity:

SHIFT the way you move

Sam Yas to Ang Trig

niry isn't always paved. That's why we made the Mura

our. And with its high ting position, you can o

258 travelad, is sometimes the most fun.

Less Space For the Roof, More Space For You:

Than

d th

VATION WITHOUT LIMITS. INNOVATION FOR ALL.
The All-New Nissan MURANO" CROSSCABRIOLET"

't drink ar: dissan Mo .
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Gel Wax
$10 Value
i - on Your Hood | e et

GT RACING WHEEL

S s

Shouldn’t
be Sweat.

If you've bean playing Gran
Turizgma 5 with tha Play Station
controller, congratulations. Your
threshald for patience and pain far

5
S
- F
§:

exceads ours. With the Driving Force BT racing wheal, driving

Porsche Cajun

WHEN THE CAYENNE AND PANAMERA
were introduced, Porsche-philes groaned
and proclaimed the destruction of their
hallowed brand. Now, a few years on,
both cars are selling as fast as they can
be manufactured. Given that, it should

iz much more pracise with its 300 degrees of rotstion, and

tha rasliztic force feedbhack gives s batter feel, improving responza.
For less than the price of & track day, you can digitslly drive to your
heart's content. {Chack out thie month's Countarstesr for an
espirational goal }=Cu

wwwlogitech com

come as nosurprise that Porsche has RECARDO
been working on anew small utlity PROSPORT BABY SEAT
vehicle, the Cajun—a contraction of the
words “Cayenne Junior”
Based on a chassis similar to the Audi

Q5's, the Cajun will be offered in a 5-door
configuration, although a 3-door is pos-
sible. Unlike the Q5, the Cajun will be fo-
cused on being a “driver’s” mini-ute, and
will feature a lower ride height, larger
and wider wheels, and a clean-sheet
interior that reflects the fittings in the
Cayenne. Powering the car will likely be
the 211-bhp 20-liter TFSI engine sourced
from Audi, but retuned to 265 bhp. A V-6
engine option is also a good possibility. A
forthcoming Cajun S perhaps? Weid like
1oy think so.—Calvin Kim

5280

Safaty firet, right? Well, how sbout =efety
for your child? With itz S-point harnass
end energy sbeorbing foam. the ProSport
from Recaro borrows its zide-<impact pro-
tection technology from motorsports and
sppliesz it to this child zeat. Not only does

the ProSport look cool to the peternsal sutomaotive enthusiest, it's good for
childran weighing 20 |b. to 80 Ib. in harness mods and can sccommaodats
oneup to 58 in. tall=LJ

WWWIBECArTuSa.com

2012 Hyundai Veloster

WITH THE DEMISE OF THE TIBUROM, HYUNDAT WAS LEFT WITH
no affordable front-drive sports coupe. That changes this sum-
mer, when the Veloster goes on sale, priced at about $17500.
With a glass rear hatch, two doors on the passenger side and
bold styling, the Veloster is tough to categorize, but Hyundai

Equipped with a new 138-bhp 16-liter 4-cylinder engine, the
lightweight Veloster is expected to get more than 40 mpg on
the highway, fitted with either a 6-speed manual transmission
or a 6-speed dual-clutch, Hyundais first automated manual.
Whats more, the Veloster is packed with connectivity. Blue
Link allows voice text messaging, web search downloads and
turn-by-turn navigation, while a large 7-in, touch-screen allows
the Veloster buyer to interact with Pandora radio, one of the

Less work. More shine.

Eagle One® Gel Wax is a natural carnauba formula

that glides on fast and wipes off easy for a briliant
shine in seconds without discoloring black trim.

No hazing, no waiting, no residue. Gel Wax delivers
unbeatable durability and shine without the work.

TRY GEL WAX FREE!

Purchase Eagle One Gel Wax with Camauba and receive a rebate for the purchase price,

up to $10. This offer expires June 30, 2011. Mail this original form along with your

ariginal dated, store idertified cash register receipt (no coples acoepted) to:

==L Dept 32679
PO. Box 6237
===  Douglas,AZ 85655

;
H
i
: Eagle One Gel Wax Offer
H
:
H
H

sees it competing with the likes of the Honda CR-Z. maost popular smartphone apps. Name
And on the fuel-efficiency front, it will do so quite well. How does the Veloster drive? We're eager o find out—AB @ Street Address (No PO. Boxes)
: S ! Apt# City
i State Zip

LESS WORK. MORE LOOK.
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Find Eagle One Gal Wx at your nasrest auto parts store.
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INTRODUCING THE MIGHEFIN Pitot’ _szper'

THE THRILL OF THE RACE,
NOW AVAILABLE ON EVERY ROAD.

Super Fast and Super Green

G0 FOR THE DOUGH: It's quite possible that Hermessey has created the best supercar yet with
the Venom GT (Cover Stary, February 2011). Hesults, however, from multiple, consecutive laps

around the Nirburgring will go a long way toward telling us that.

What does it mean
when I get all excited
reading the First Drive
on the Fiat 500, but
then turn a few pages
and really don't care
much shout the Hen-
nessey Venom GT?

Doy Onerdier
Sandis Fark New Madco

Who cares ahout
Frankenstein's go kart?

JTohn M Connelly, Aledg, Teas

REC YCLABLE: 1 do appreciate mnundnupp]mmnnasaudummum
the bold use of green for the test taillamps can transh | ipoofy, hlubt
comparing the Chevrolet Volt and design into a thing of
the Nissan Leaf (Road Test beauty. Your unabashed
Comparison, February 2011) I you gushing is way off basa.
adopt this color for all upcoming Hen Feldman
articles on hybrids, electric cars and other similar LChing Fiily Caltfornia
vehicles, it will ba easier for me to identify the ssctions to
ignoraso [ can get to the cars that most readers buy R&T HORSERADISH: 1 am not sure what was mors

for: high performance and race cars. Better yet, maks the
erviro artices pull out so [ can immediately remove them
from the magazine and put them in my recycls bin

interesting to ma ahout the “Indy 1912° [Featurs,
February 2011), the description of the 491-cu-in.
4-cylinder engine (think of the mass mowving within

JoeAidern  eachof the cylinders) or the description of dirmer at
Highland. Caitfomnia 5t Elmo's. As a yearly exhibitor at the Fire Department
Instructors Conference held sach April in Indianapolis,

LD TECH TALK DIES HARD: rust when Dennis St Elmo's isa must for dimner. Their shrimp cocktail

Simanaitis’ excellant January 2011 article, “Metering
the Fuel,” finally halped me understand why diesels
have no throttls, in this month's Ampersand (2012
Mitsubishi Lancer,” February 2011), Michael Servino

has more horseradieh than sauce My mouth is already
watering as [ wait for the 2011 conference. By the way,
5t Elma's is named after the patren sint of sailors in
response to Mr.

applauds today’s clean dissels’ improved throttle Egan’s quastion
response. Back to square one for ma. Joe Waters
Rick Thompeon Haletgly - & 5
Gaorgsto wn, Kenturky Morth Caroling HANDLING | LONGEVITY Born from endurance-racing technology, the new MICHELIN® Pilot® Super Sport tire features
Rull marks io you (and to a goodly number of other R T upTe better handling, resulting in a superior, more exhilarating driving experience. It's the finest
it G o r tire available, ol anl 2 | ar stry-firs
readers). Lets also hreak fee of ‘ving # the gas” Petar Egan 129% 2x 1;';]!;0'}119:;\prelrf]ér‘ll::;ius:.:ﬂ‘r:%r ire available, and the only one backad by an industry-first,
(uniess s CNG or H) -ennfs Simanaitis may think he Better Lenger !
" v vistualy ThHm—L":hrr;'g Th o '"3- See how the right tire changes everything at michelinman.com/pilotsupersport
“Em:lk:nwﬂ'muixmmmﬁnghr useless as a riding mechamic; however, there is no Cr::pe:tc:rr;? {o:v:‘p:t?tr;;? . il 4 it = - - —
parsonal taste, espadally in auternotive styling. But let's doubt that he did leck cool |
get real: The “new” Dodge Charger is not much different Alan Amald
from the ipus incarnation (First Drive, Fab Joneshorn, Antsnsss
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GLANCES

BY PETER EGAN

EINTOR-AT-LAREE
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realized that the same could be said (automotively

The Timeless 911

WHILE A BUNCH OF US WERE ON A COMPARISON
test tripa few weeks ago, we parked our three high-
performance Porsche 911s outside a roadhouse café
near Julian, California, and went inside for a lunch
of buffalo burgers and coffee. On the TV set in the
corner a rerun of I Love Lucy was drawing the rapt
attention of the regulars who sat at the bar. Fred
Mertz was climbing into bed, wearing a tasseled
nightcap and nightshirt and looking grumpy in
what appeared to be a dismally cheap motel room,
The live studio audience was howling with langhter,

I turned o Andy Bornhop and Calvin Kim, my
co-drivers in this little road adventure, and said, “If
someone had told me when I was a kid watching
I Love Lugy that Td find myself watching the same
episode 55 years later in a roadside bar, [ wouldn't
have believed it.”

We looked at the screen for a few more minutes
and then [ added, “The strange thing is, these shows
are still better than almost anything on TV?

When we walked back out to the parking lot, I

speaking) for our three new Porsches—a blue Speed-
ster, a white Carrera GTS and a dark gray GT3 RS,
The 911 series wasn't quite as old as the I Love Lucy
show (whose last weekly episode—Wikipedia in-
forms me—was shown in 1957), but it was close.

The first 911 was unveiled in September of 1963
at the Frankfurt Motor Show —just a few months
before [ got my driver’ license, Since then, the car
had gone through five further generations of evolu-
tionary reshaping and mechanical refinement, yet
our three brand-new water-cooled 997-generation
Parsches were instantly identifiable as 911s. And
they somehow managed this feat without looking
the least bit dated.

How was this possible? I can’t think of any other
car whose basic shape has aged quite so gracefully.

Lots of vehicles look “timeless™ because they're
beautifully styled —MG-TCs, Bugatti Type 35s, etc.—
but they look old fashioned at the same time. For
instance, in recent years ['ve owned a couple of mod-
ern Triumph Bonneville motorcycles, which are
styled to look somewhat like the 650 Bonnevilles

IT'S DESIGNED FOR STREET CARS.

IT JUST HAPPENS TO BE SO GOQOD,
ROGER PENSKE'S USING IT IN HIS INDYCARS.

D

RPTE T TP
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of the '60s, and it’s quite common for people who
aren't deeply immersed in Triumph lore to come
up and say, “Boy, you did a nice job restoring that
thing” Even though the bike is just one year old.

But the Triumph was consciously styled to evoke
nostalgia, like the new Mini I had a fewr years
ago—or the New Beetle or the even newer Fiat
500, for that matter. No one would ever mistake
those cars for restored originals, however, as it's
understod that they were designed as tributes to
their smaller and leaner forebears, more imitative
than evolutionary. Particularly the VW and Fiat,
which have their engines in the wrong place.

Not the 911, though.

The big flat-6 is still stuck out there behind the
transaxle, making room for the two small jump seats
and roomy, modem interior that Ferry and Butzi
Porsche thought critical to the cars success all those
years ago, and the car still has its sloping trunk and a
roofline that sweeps all the way to the rear of the car.
An amazingly eye-pleasing set of arcs, set off by the
subdued muscularity of the wheel arches.

I was always a fan of the 356 (I finally bought
and restored one a few years ago), but the first
time I saw a picture of the original 911—in this
very magazine—I looked it over and instantly ac-
cepted itas the perfect 356 replacement, stunning:
ly modem, yet still very much a Porsche. Like the
E-Type Jaguar, first shown in 1961, it looked like
the next obvious step—though there was nothing
obvious or preordained about it. Both cars could
have gone horribly wrong with a few subtle chang-

es, yet miraculously they arrived as fully formed
works of genius, with nota line out of place.

As time went on, however, the E-Type kind of
lost the plot. In response to federal regulations, it
got slower and less beautiful, then—with the advent
of the V-12—hecame heavier and more luxurious,
further removed from its racing D-Type roots. The
British car industry didn't respond well to federal
emissions and bumper laws, and you got the distinct
impression they didnt have their hearts in it, Natu-
rally, the Brits were not as fixated on smog as, say,
theresidents of Los Angeles, because their own smog
tended to blow eastward toward Holland or France.
What a happy solution! Particularly in the latter case.

Actually, I've noticed that few Europeans have a
high opinion of the country immediately to their
east, so westerly winds have always been consid-
ered a godsend there,

Meanwhile, Porsche engineers took a different
tack. They simply put their heads down and went
o work, building cleaner, more powerf'ul engines
that ran better instead of worse and integrating
their 5-mph safety bumpers handsomely into the
911 bodyshell so that they looked as if they'd always
been there.

On the racing front, Porsche went from strength
to strength, building their fabled 917s, dominat-
ing Le Mars and the Can-Am series and winning
countless GT car victories around the globe with
the 911, By the late "7s, to own a 911 was o bathe
in the reflected glory of the factory racing pro-
gram, where competition really did improve the

breed. The 911 got a reputation for being both
tough and fast, and if you drove one you got the
impression that the people who produced it were
actually paying attention. In the 70s, that attitude
was an almost miraculous anachronism.

My buddy John Jaeger bought a nearly-new sil-
ver 1977 911 in 1978 and we took it out and drove it
all day on the winding back roads of western Wis-
consin. Compared with the old British cars we'd
been restoring and racing, it seemed like some-
thing built by NMASA. Not quite as charming as
the English article, perhaps, but it felt billet-solid
and virtually indestructible, generating unearthly
speed with a wonderful howl. And —for its time—
it seemed tohamefgreat steering and excellent grip.

Okay, except for one bad moment where we
crossed some wet railroad tracks in a curve covered
with new pea-gravel and the rear end appeared out
our drivers side window. Luckily, John corrected
quickly, kept his foot in it, and we whipsawed back
into a straight path and continued on our way. We
looked at each other and shrugged. Driving too
fast, T guess,

About 10 years later, [ finally had a chance to
drive a first-year 9115 on a winding mountain road
and—having driven only newer versions—must
say I was somewhat taken aback by the handling
of the car. The front end felt light and floaty at high
speed and on initial turn-in, while the tail tried to
wag the dog in quick transitions. Not the best car
for changing your mind halfway through a corner.
Early magazine road tests had repeatedly warned

readers that the 911 was “not a car for the novice”
Maybe I needed more training.

But Porsche engineers have spent the past five
decades tweaking the suspension, wheelbase, tire
widths, weight distribution and anti-roll bars for
various models to keep the rear end living up to its
name, and in later cars this high south-polar mo-
ment is essentially a non-issue. As I commented in
OUT recent test, goingoff the road nowadays witha
O11is strictly a personal decision.

Although T have a slight preference for the size
and balance of the Boxsters and Caymans (I never
rule out getting myself another Boxster S), I have
to admit that the horsepower, interior space and
overall quality of the 911 have become increasingly
attractive. Truthfully, every new generation of 911
I've driven has been nicer to drive on the road {and
track) than the previous one—faster, more com-
fortable, better handling and more refined. They're
hi.gi'pperfomaa nce exotics you can drive daily.

That certainly goes for the Porsches we just
tested —curiously, on the very week that Butzi
Porsche, “the father of the 911" was celebrating his
75th birthday. The Speedster, GTS and GT3 RS are
simply three of the best sports cars I've ever driven.
And, against all odds, they still look ageless, yet
classically handsome.

Which is more than you can say for me.

If someone had told me the day I got my driver’s
license that almost a half-century later Td be driv-
ing a brand-new 911 to a roadhouse with Fred
Mertz on TV, I wouldn't have believed it.
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STEER

BY SAM MITANI

NTERNATIINAL EDITOR

A Breeding Ground for Future Champions

THE YEAR 15 2030, A 100-YEAR-OLD BERNIE ECCLE-
stone, more powerf'ul than King Charles IIT and
President Beiber combined, crowns a new World
Driving Champion, the youngest in Formula 1 his-
tory at 12 years old. The record-setting prodigy got
his start not in go karts, but with driving games,
winning the Forza Cup when he was 4, then taking
the Gran Turismo Championships at 6. He drove
his first F1 machine at 8 and won his first “real”
race when he was 10,

Sound far-fetched? Don't be so sure because
based on the sophistication of the latest video
games, it may not be long before we see profession-
al racers going straight from their game consoles
to the racetrack. Take for instance Gran Tirismo 5,
the latest version in the Gran Turismo series (60
million units sold worldwide ) released a couple of
months ago. Just when we thought the overall vir-
tual driving experience couldn’t get any more real,
GT5 blew us away with even better simulations
that truly deliver the sensations found in a real car,

“We have incorporated more technology into
GT5 than in any of our previous games, Also, we
have something called the GT Academy where our

gamers can win a chance to compete in a real
race in a real race car—Ilast year, one of the
[European GT Academy] drivers [Lucas
Ordonez] placed 3rd in a race at Silver-
stone—so the era of racers starting
out on simulators has already
begun,” Taku Imasaki, pro-
ducer of GTS, said.

The other big player
1 in this arena is Forza
= Motrsport produced by

Microsoft (more than
three million sales in its
G-year history). Hard-core
gamers will tell you that
Forzas approach is differ-
ent from that of GT; while

| GTS5 is for the serious en-
thusiast, Forza caters o a
broad range of skill levels,

from beginners toseasoned professionals.

“Our goal was to make it the best simulator out
there, but we didn't want to make it for just hard-
core gamers. So we provided layers to our physics
engine so a child playing his or her first driving
game can have fun. These layers, such as stabil-
ity management, traction control and ABS, can be
pulled away gradually as the driver’s skill level im-
proves. There’s even a rewind function where you
can turn back time,” said Dan Greenawalt, creative
director at Tarn 10, producer of Forza,

The most popular driving game in the world
is Need for Speed, produced by EA Sports, whose
16 games have sold more than 100 million units.
Unlike GT and Forza, Need for Speed is about fun,
with more action and role-playing mixed into the
formula. That said, its latest release, Shift 2, goes
toe-to-toe with GT and Forza where the player
progresses through the ranks from amateur driver
to professional racer.

With all three games, you can challenge other
gamers via the internet, A company called iRacing
specializes in wheel-to-wheel competition in the
virtual world (see Road & Track, December 2008 ).
For about a $100 Per year, you compete against
other members in a number of different series.
Once you get fast enough, you might even share
the grid with real pros like Dale Earnhardt Jr. and
Alex Gurney, both iRacing fans. And the best part
of iRacing is that it requires only a computer and
internet connection to participate, which brings
us to another big reason these virtual games have
become so popular: money. It still costs a lot of
maoney to go “real” racing (an acquaintance spent
$50,000 to bankroll his son’s 20 kart season last
year), while, comparatively, it costs next to nothing
to race virtually.

It seems only a matter of time before these driv-
ing games become the training ground for future
racers—simulators are already used extensively
by professional drivers in every racing series from
NASCAR to Fl—so if you're thinking of scolding
your kid for playing too many video games, you
may want to reconsider.

“ It + e | T et 0 1w el
1T Ty ot De LONg DEJOTE WE Sex

DrOfessIOndL Tacers gomg Siralgnt from

NEr Fame COMNsSOEs Lo Lhe racelrack.

i8®

800.221.1131
skipbarber.com

High Performance Driving School

o]

Racing School



http://downmagaz.com

=} CHRYSLER 300C AND

=) MERCEDES-SENZ CLSES AME
= BMW E351

INFINITI 25

=5 CHRYSLER 200 CONVERTIBLE
=5 HYLINDAI SONATA SE 20T

+

2011 CHRYSLER 300C AWD

The reinvention of the retro-sedan

THE 2011 CHRYSLER 300 15 American philosophy of the slab-sided, monochromatic in- through twisting mountain
different in nearly every way original. The base engine is a terior of dd. In its place lies an roads and -sLrewn city
than the 300 introduced in 3.6-liter V-6 that produces 292 inviting, well-appointed setup. streets revealed the effort the

2005. Many aspects of the car
were changed thanks to com-

prehensive owner clinics and all-wheel drive, was equipped the Garmin-sourced navigation In sum, the new 300 is quieter,
competitor benchmarking. The  with Chrysler’s tried-and-true system is optional, you'll get better put together and features _;__I'ﬁ
end result is possibly Chryslers  5.7-liter Hemi V-8 that gener- that screen no matter what trim  atechnology package called %3
best sedan to date. ates 363 bhp and 394 Th-ft. of level you spec, Uconnect that puts Chrysler in k=]
Back in 2005, the 300 pre- torque. Mated to the engine is a On the outside, the hard- the same hallpark as cars cost- E E‘
3

sented a successful interpreta-

tion of aretro-style sedan. and, on our tester, an electronic  softened up, with hints of the 300s will start at just under E ]
It melded old with new, and all-wheel-drive system that 1955 300 in the fender detail. $28,000, while a 300C rear- & k-
placed the body on a relatively automatically sends up to 38 The slab-sided car of old will wheel-drive model will start =
current chassis. The interior, percent of available power to not be missed, but the softer at $38,995. Thanks o the new - :
though, left muchto be de- the front wheels. When not front-end treatment will take refinements, we eagerly await & - . .
sired, and the base level engine  needed, the transfer case will some getting used to. news of the forthcoming SRT8. | & A“-New optlma' Not your average mIdS|ze Sedan-
choices were lackluster. disengage the front axle, mak- Driving the 300C AWD —CalvinKim,  § 1 3 . O o LIPS B I
For 2011, Chryslerhasad-  ingthe 300C AWD essentiallya 1, - | v I =00 EESNIRE WITH 274 s @) TOP SAPETY PICK | s
dressed those issues and many rear-wheel-drive car. I
others, and has made the new But beyond the powertrain,

300 intoa totally different
car while retaini ng the all-

bhp and 260 Ib.-ft. of torque
while our test car, a 300C with

S-speed automatic transmission

the all-new interior and exte-
rior take top billing. Gone is the

At the center is a huge 8.4-in.
touch screen display. And while

edged masculine exterior is

Chrysler engineers put in to
the 300 to flat make it better.

ing much more. Base model

dirack com/300C |

Technically 1t’s
a midsize sedan,

kia.com
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ON A NARROW MOUNTAIN ROAD, ONE THAT ONLY STOPS TWISTING
when it starts to wind deeper into the forest with a so-s0 surface,
thenew 2012 Mercedes-Benz CLS63 AMG felt remarkably at home.
And this thing isnt tiny. The big coupe-like sedan weighs just
over 4200 Ib. Nor isit compact, measuring 196.7 in. long and 741
in. wide, about an inch wider than the standard CLS, thanks toits

moreathletic track. But this new Mercedes
drives smaller than its dimensions suggest

‘There are several suspension settings—Com-
fort, Sport, Sport+ and Manual. I settled on
manual because, to be hanest, its simply more
fun. While it some times felt strangely loose in
everyday driving, the 7-speed multi-clutchau-
tomatic is all its name would imply when using
the paddles to shift... instantly.

@ ROAD & TRACK w APRIL 2001
e

2012 MERCEDES-BENZ CL563 AMG

Not as sleek, still a scorcher

The CLS63 AMG features anew 5.5 liter V-8 with direct injection
anda pair of intercooled turbos to produce 518 bhp at 5500 rpm and
5161h-ft. of torque at 1750-5000 rpm. Not enough? A performance
pack raises the ante to 550 bhp and 590Tb.-ft. of torque, good for 60
mph in around 4 seconds and the quarter mile in the low 12s.

Outside, the CLS has an aggressive nose and the body is notas
sleek as the previous model. Inside, the car is
impressive, save for the confusing COMAND
controller. Happily, you can just drive like hell
and ignore it

The new CLS comes to the U.5. in June, the
AMG version arriving concurrently. Figure
around $100,000 for the 518-bhp version, and
an additional $10 grand if you want 550 bhp.

O 2011 BMW 535i

=5 Thera are few cars for which the choice of manual or
automatic transmission is really a choica. Either you feal
compelled to stir a particulsr car's gears—or fesl down-
right redundant doing so.

But basad on recent drives, [ believe the 2011 BMW
535i (prica range, §50K-560K) is exemplary of its sports
sadan genra regardless of gearbox specification.

Its 6-spead manual operates crisply albeit with BMW-
charactaristically long throws. Ratios offer rapid accelara-
tion as well as comfortable cruising.

The new Sport automatic transmission fa 500 option)
has aight spesds, paddle or shifter actustion, dry-sump
Iubrication and is panied by BMW' start-stop
featura. Jt= top two cogs prove their afficacy in the car's
EPA highway 23 mpg. The other six ansure its twin-turbo
3.0-liter is never caught out—Dennis Simanaitis

— John Lamm

Experience the performance
of Shell V-Power.

Shell scientists are constantly testing in the laboratory to develop quality fuels.
Which, understandably, you'll completely farget when you press down on the
acceleralor. That's because Shell V-Power®™ has the highest concentration of our
Nitrogen Enriched cleaning system. It cleans and then protects critical engine
parts from performance-rabbing gunk faster than our regular grade. Turn the
key to maximum protection for optimum performance with Shell V-Power, the
premium gasoline from Shell.

snon O
V-Power
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O 2011
CHRYSLER

200

CONVERTIBLE

=i Chrysler engineers spared no expense with
the 2011 200 Convertible. The addition of
chassis reinforcements and a revisad suspen
sion improved handling considerably. Gone are
the creaks when scooting up steep driveways.
In its place, a ralativaly serens and solid-fealing
unibody that, combined with a standard power
soft top, makes the 200 a genuine dual-purpose
business and pleasure vehicle.

Dur Limited trim level test car cama with
Chrysler’s Pantastar 3 6-liter V-6 (producing
283 bhp and 260 lh-ft of torque), G-speed
automatic transmission and a Boston Acoustics
sound systern. Notahle add-ons included a power
retractable hardtop. Wa were impressed with
the increasa in refinement and power from the
new powartrain Bass Touring cars will start at
526,445 and will come with a 24-liter inline-4
engine (173 bhp and 166 lb-#t. of torque) and
acloth top. The 200 Limited model will start
ot §31240.-CK

-
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2011 INFINITI G25

WITH 218 BHP, THE NEW G25 SEDAN
hasnit all the motive force of its
328-bhp G37 brother, but its a good
move for Infiniti. The F/M chassis, as
many can attest, is superb, and not
everybody is trying to win the daily
Stoplight Grand Prix. Ilike the refimed
character of the new 2.5 liter V-6,
which is a bit smoother than the 3.7-
liter, especially at its 7500-rpm red-
line. What’s more, [like the added
economy this new V-6 brings to the
G, although the improvement is not
quiteas much as one would expect.
the G25 has EPA numbers of 20/29,
whereas the G37 gets 19/27.

And the 7-speed automatic isexcel-
lent. It shifts quite smoothly in daily
driving, yet comes alive with crisp up-
shiftsand quick-blip downshifts when-
ever the driver is using the paddle
shifters. As always, the chassis is your
ally, eager to change direction with a
flick of the wheel and able to oversteer
abit when powering out of turns.

Yes, that’s easier to do in the G37,
but the G25 is nearly as much fun, and
it's apretty well-equipped car with
standard leather, HID headlamps and
arearview monitor. About the only

06l MPH
77

item lacking was a nav system, now
almaost expected in cars of this price.
Andin regard to price, the G25
starts at $32,350, al Ll'nughourcar left
the lot at $34,225, thanks largely to a
$1000 sunroof. Life with a G is now
bit more attaimable. —Andrew Barnhop

CONFIDENCE.

Continental Tires stimulate your performance on the road and the track!

st pricm 3250

Prics as tested $34275

Carb weight 195

Engina 2 5iter dahe 240V V-6
Transmissi m F-spautomatic

Horsa powar 218 bhp @ 5400 rpm
Torqus 187 l-fi@ 4800mpm
O~ mph 195580

O-320ft (emila) 157 @30 2mgh
Braking, B0-Omph 124t

Braking, B0-Omph 2231t

Dur milaage estZlmag

EPA city/hary 20/ 29mayg

* Electronically mited.

TOPSPEED YR SHIDPAD SLALOM
145" 0.87 65.9
- ] L)

Proud sponsor & official tire of the
ROLEX Sports Car Series.

Proud title sponsor & official tire of the
Continental Tire Sports Car Challenge.

Talinentag .

CrossContact™ UHP GrossContact™ LX

5 Technology

(ontinental
TIRE

CONTINENTALTIRE.COM




2011
HYUNDAI
SONATA
SE 2.0T

Start with a
good car, add
turbo to taste

WE WERE HAPPY TO SEE Hyun-
dai spice up the Sonata. Al-
though the new style is a bit
polarizing, in the cut-throat
world of price-friendly sedans,
such style brings needed flavor
into this bland segment.

The rbocharged 2.0-liter
engine does its part by provid-
ing 274 bhp and 269 Th-fi.
of orque to the front-drive

wheels. So whether you're a
style or substance guy, it
would seem Hyundai has
you covered.

The allaluminum inline-4
has a twin-scroll turbo work:
ing with direct injection and
variable valve timing, Prefer
economy over power? Engage
Eco mode and revelin the
damped throttle map that

O 2012 MAZDAS

=% Ewww, a minivan! Wait just a second, this is a Mazda5.
A pint-gize mini-minivan that's enticing from a car eanthu-
siast’s viewpaint because it can carry six people, and it's
availahle with a 6-speed manual transmission. Thatsa
very rare combination. During the holidays, I suecumbed
to the need for paople- and presant-carrying capacity, and
found myself dodging through mall parking lots and daing
the long-haul with the soon-to-be in-laws.

The Mazda5 is newly freshened with the 25-liter
inline-4 MZR engine of the MazdaG sedan that makes 157
bihp with 163 lh-ft of twist, just enough to quickly propel
the 3450-1b. “5." It never felt slow or cumbersome, even

when equipped with the optional 5-spesd sutomatic; in fact,
it mostly falt fun and tossable like a large Mazda3. But with

saating for six —Shaun Bailey

@ ROAD 8 TRACK w APRIL 200

prevents you from surging

into the power curve. Our

two biggest gripes lie with the
transmission and steering. Full
throttle nns were damped

by sluggish shifts, even when
paddle shifting, while the elec-
tric-assist steering felt artificial
and rubbery. Nevertheless,

the Sonata Turbo’s focus—V-6
power with 4-cylinder size and
econamy—remains true.

A starting price of $24,145
for our tester SE model may
seem high compared to the
naturally aspirated Sonata, but
cansidering the standard level
of upmarket appointments that
includ e Bluetooth and USB/
iPod integration, 18-in. wheels,
keyless entry and pushbutton

RETTESTED @

starting, it seems fair. After all,
the turbo engine and sportier
MacPherson front/indepen-
dent rear suspension help
bring some much-needed heat
to this segment.—CK

List prica $24,145
Prics as tested 425,000
Curb waight 34500k

Engina 2.0-Bterturho-
changedinine 4
Transmission -3 au tomatic
Horsspower 25w @E000rm.
Torqus JEQM-ft @
17504500 rpm
000 mph b s

O=120 it {1/ mile) 14.5@ 9.5 mgh
Braking, E0-lmph 1311t

Braking, B0-Omph 2317t

Dur milsag est23mog }
EPA city/hwy 2233 mpg
*Electronicallylimited.

LIST PRICE
$1,095.00

83%0FF
NOW JUST

$1719

YOU SAVE

DANIEL STEIGER

SEMUINE Y DIAMONDS J

5 YEAR UNLIMITED 30 MONEY

MOVEMENT WARRANTY

BACK GUARANTEE

PRECISION AND LUXURY AT ITS BEST
NOW WITH DIAMONDS AS STANDARD

The Daniel Steiger Alphagraph Diamond. A sporty timepiece with a luxury edge now available direct from the
manufacturer at the astonishingly low price of $179 - a saving of $916 on the retail price of $1,095. So how can we
make an offer like this? The answer is beautifully simple. We have no middleman to pay. No retail overheads to pay
and not the usual mark-up to make, which on luxury items (including watches) can be enormous. We just make
beautiful watches beautifully simple to buy.

+ Stainless steel case and bracelet featuring divers buckle fused with 18k yellow gold

+ Rotating bezel . Precision movement featuring month, day, date and dual time sub-dials

+ 6 Genuine diamond indices . Water resistant to 10atms (328ft) . 5 Year unlimited
movement warranty.

Includes Soft Linad
Wood Finishad
Presentation Case

CALL ouR creiT carn woTune ox 1-877 550 9876
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Weathersecn
What makes it a WeatherTech
Function

FloorLiner”?
Deep, Sculpted Channels and

- 9% ® s g N " Reservoir Keep Fluids and Debris
Du rablllty . T o . in the Liner and Off Your Carpets!
Patented Tri-Extruded
Material Offers Rugged
Durability and Excellent
Grip

Safety

* Factory Retention Anchors Used
- (where applicable)

Fit

Precision Digital
Laser Measurement
Ensures a Precise Fit

WeatherTech® Protects Resale Too!

Simply put, the cost of owning a vehicle is the difference between
what you pay for it and what you sell it for. There are many factors
that influence resale value; miles, exterior condition, maintenance
history and of course interior condition.

WeatherTech® FloorLiners, Floor Mats and Cargo/Trunk Liners

"\ REALLY help preserve your car/truck or SUV’s interior so when it’s
trade-in-time, the dealer can't “deduct” for a dirty, stained or worn

™\ interior. Get WeatherTech® protection for your cars interior today!

Available in 3 Colors Custom Rear Liners Textured Surface Raised Lip Contoured Underside jreem——1 i at _ :
S— We ¥Tech.com AUTOMOTIVE
Accessories available for: Prousty Des{jmed, Enpine erad amd Manu foctrred i the USA = PRODUCTS LIMITED

800-441-6287
Acura » Audi » BMW  Buick « Cadillac » Chevrolet » Chrysler » Dodge * Ferrari » Ford ® GMC « Honda » Hummer  Hyundai * Infinili @
Isuzu » Jeep = Kia » Land Rover « Lexus * Lingoln * Maserali « Mazda « Mercedes-Benz « Mercury * Mini » Mitsubishi ® Nissan Ermiles Erelomory: www. WonlborToxh 22 830-789-1500 + fax 830-T89-0300
Oldsmobile « Plymouth « Pontiac « Porsche « Saab « Saturn « Scion « Subaru « Suzuki « Toyola « Volkswagen « Volvo « And More!

@201 by MacNeil IP LLC

Spacialists in Original Equipment and
Aftermarket Automotive Accessories

Headquarters WeatherTech Store
1 MacNeil Ct. * Bolingbrook, IL 60440 841 Remington Bivd. * Bolingbrook, IL 60440




Weatherieci

Fit

More Custom

Mat Designs

than Any Other
Manufacturer;
Available for Virtually
Any Vehicle

Function

Deep, Sculpted
Channels and
Reservoir Keep Fluids
and Debris in the Mat
and Off Your Carpets!

Ribbed Design Fluid and Debris Underside - Nibs
Reservoir and Anti-Skid Ridges

Accessories available for:

Acura » Audi » BMW  Buick » Cadillac » Chevrolet » Chrysler » Dodge « Ferrari * Ford ® GMC « Honda » Hummer  Hyundai * Infinili @
Isuzu = Jaguar « Jeep * Kia = Land Rover « Lexus # Lincoln « Maserati « Mazda « Merce des-Benz = Mercury « Mini « Mitsubishi « Nissan «
Oldsmobile « Plymouth « Pontiac « Porsche « Saab « Saturn « Scion « Subaru » Suzuki » Toyola « Volkswagen « Volvo « And More!

©2011 by MacNeil IP LLC

What makes it a WeatherTech® Floor Mat?

Mercedes-Benz l [
Floor Mat

Durability

Proprietary Resin Ensures that
these Mats Will Not Cur, Crack
or Harden Even in Sub-Zero
Temperatures

Safety

Factory Retention Anchors
Used (where applicable)

AUTOMOTIVE
PRODUCTS LIMITED

?_minla:a in Original Equipment and

M_ gt
Proudly Designed, Enginsared and Manufachred in fhe .54 We. == rTech.com
800-441-6287

630-769-1500 « fax 630-769-0300

Canadian Costomers; www. Wea therTach. ca

Headquarters WeatherTech Store
1 MacNeil Ct. » Bolingbrook, IL 60440 841 Remington Bivd. = Bolingbrook, IL 60440
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Function Cargo Liner

) Shown
Contoured Design
and Textured Finish

Custom Designed Textured Finish Raised Lip;
Contoured Fit

Accessories available for:

Precision Digital
Laser Measurement
Ensures a Precise
Fit and Complete
Coverage

Protection

Raised Lip Keeps

Dirt and Fluids Off Your

Interior; Protecting Your
~ Vehicle from Wear

and Tear

Durability

Advanced Material
Resists Chemicals
and Remains Flexible
Regardless of
Temperature

Proudy De.signed,
Enginesred and Mamota ot arad
inthe USA

Acura  Audi « BMW = Buick « Cadillac « Chevrolet = Chrysler « Dodge © Ferari » Ford « GMC « Honda « Hummer  Hyundai « Infiniti «
Isuzu » Jaguare Jeep * Kia « Land Rover * Lexus » Lincoln « Maserati » Mazda » Mercedes-Benze Mercury ® Mini » Mitsubishi » Nissan»
Didsmobile » Plymouth » Pontiac » Porsche = Saab » Saium = Scion ® Subaru = Suzuki = Toyota * Volkswagen * Volvo = And More!

©2011 by MacNeil IP LLC

Fit

Precision-Machined ™

Flange Snaps Right

Into the Window
Channel; Easy
to Install

Design
Original Equipme

Light and Dark Tint

ey —
prigas

f—
Proudly Designed in the USA

Canadian Qustomers; wuw. WeatierTech. ca

Headquarters WeatherTech Store

et
WeMom

Function
Let the Fresh

Airin and Keep
the Rain out! -

Durability
Hand-Crafted From

the Finest 3mm Lightly-
Tinted Cast Acrylic

7 -'J ________'_______-— - :
1 ‘-‘ [ R Cadillac .
Side Window Deflectors

! Shown

Precision-Machined  Sleek, Low Profile

Design

AUTVOMOTIVE
PRODUCTS LIMITED

800-441-6287

630-769-1500 » fax 630-769-0300

ialists in Original Equi it and
i e A "

1 MacNeil Ct. » Bolingbrook, IL 60440 841 Remington Blvd. » Bolingbrook, IL 60440
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A sports car built with Fl intensity

== BY PATRICK HONG &2 PHOTOS BY PATRICK GOSLING

(a4) rosos maccmammn. zow |
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PORTIMAO, PORTUGAL—McLaren set out to L‘l{':\;{'r]{'}p itsown
series production premium sports car in 2005. Under the
“Project 11" name, the car’s basic parameters were laid down.

Years of developrnent followed with the same ethos held by

the company’s Flteam. This included one year of computer
simulation beforg the hirst running mule was ever built, one

million test milés around the world and around-the-dodk test

programs with'more than 50 prototypes. Fast forward to today,
andthe all-new 2012 McLaren MP4-12C is finally ready. We are
among the first to drive the 12C at the Portimao Circuit.

Sw,ipe your hand underneath the handle-less
door (it takes some practice), and the 12C5 dihedral
door opens forward and up, similar to those on
the 1993 McLaren Fl—still much revered today as
the definitive supercar of the era. Slide inside the
cockpit and the interior’s simplicity of design is ap-
parent. The steering wheel has no buttons
orswitches. m}und it is the cantilevered shift
paddle for the 7-speed twin-clutch Seamless Shift
Gearbox (SSG). As is the practice in F1 cars, the
paddle is pulled on the right for upshifts, and on the
left for downshifts. Conversely, you can push on the
left for an upshift, or push on the right g.:a down-
shift. Front and center on the instrument cluster is
a large tachometer flanked by digital displays. The
slender center stack flows smoothly downward,
housing a portrait-format infotainment system fol-
lowed by an engine start/stop button and two im-
portant dials selecting handling and powertrain
settings of Normal, Sport and Track.

McLaren touts the MP4-12C to be for the road
and track. So our first stint in the car sampled the

car’s civility on rough roads around Portim3o. Even
with handling set to Track mode, the 12C’s all-
around double-wishbone suspension with hydrau-
lically linked active damping is able to soak up road
imperfections with ease. But on long and winding
roads is where the new McLaren really feels at
home. Powering through high-speed corners, the
car is never unsettled by any sudden gaps in the
pavement, and communicates the event with a
touch of vibration through the steering wheel just
to let you know it’s alive. To fully enjoy the experi-
ence, also turn the powertrain to Track mode so
the 12C% 592-bhp V-8 can come tolife with a more
aggressive throttle map and faster shifts. At maxi
mum boost of 17.4 psi, the powerplant winds up
with a nice guttural growl.

Back at the track, the McLaren MP4-12C han-
dles the task with confidence. According to the
factory, 0-to-60-mph acceleration can be accom-
plished in 3.2 seconds, and in 310 sec. when shod
with more aggressive Pirelli P Zero Corsa tires. The
quarter mile is clocked at 109 sec. while traveling

&% The McLaren's compact in-
strument cluster incorporates a
prominent analog tachomater,




o : e i% The lighter carbon-

. - = caramic brakes are optional
at 135 mph; top speed is 205 mph. Impressive mim- helped by McLarens Airbrake, a rear flap that rises /4/ ‘::“" - on the 12C. More stopping
bers. Yet, ripping down the front straight in excess above 59 mph to increase drag and move the cars ’ r \ power is available with the
of 155 mph, you don't quite get the real sensation center of pressure rearward for better grip, balance t' & cars raisad Airhrake flap,
of the speed because the 12C provides the utmost and braking stability. which increases drag and
confidence-inspiring ride calmness for the driv- Diving through corners, the 12C responds quickly . provides 573 b of down-
er. When slowing the car before the tum, ABS is to steering input with nicely bal- - N force at 150 mph
anced feedback off-center; but 3 " : v
- ~ weighting is lighter than pre- 2
(@ SPECIFICATIONS ) forred. Mikoomer the rearof the §
List prics 229,000 car stays put, even with slightly g S——
Curkwaight et 00k aggressive steering input or sud- ﬁ 5 -
Weight distribution, t/r  &3/57 den throttle lif-off. If oversteer is &%
Wheslbass 05lin. provoked, it is easily correctable.
Langth TThin The yaw control is always on, with S |
Width B2in. a higher threshold in Track mode
Haight 2. allowing for more driver control,
T TTITT R R TITTR T T Owmers, according to McLaren,
(_ENGINE & DRIVETRAIN wlllbelnstmc:edfnhﬂwmmm
Typs sum.black heads, the system off completely.
dohc bedn- trky 3V The MP4-12C has achieved all its performance = The 12Cs twin-tarbo S5 .
D pla communt T targets in the same calculated fashion of its winning 552-bhp V-8 engine - N
Bwszsiia S30263,0mm F1 team. It appeals to “in-the-know™ car enthusiasts was developed with e - e s
Compression ratio am PP " . - =z T e 5= N £
Har who prefer their supercars understated, a different Ricardn. Graziano helped == %
sspower (SAE) 582bho @ 7000 rpmi s . .
T W43b-@ 30007000 ram path than Ferrari, which wows its customers with with the car's 7-spaed
Radlins 8500rpm more emotional appeal. With a US. list price of twin-chitch transmission
Fuml injaction sequential muitiport $229.000, the 12C (arriving late summer) is nearly featuring 70-milisecond
Recommen ded fusl remium comparable to the Ferrari 458 kalia. This is the be- shifts with Pra-Cog [pre
Transmission Tspeedpadd le-shift manusl ginning of another rivalry between two giants, but Inading the clutch) and
this time it’s not just on the track but also the rad. lumch contral

(_ CHASSIS & BODY )

J———
Layout mid engine/rear drive
Body/ frams sheetmalded compound,
auminumiarhon fiber & duminum
Brakss, t/r T B 13 B-in. vented & oross-
drilleddiscs, vacuumassist, ABS
Whedls castalloy; 19x 8Ya) £ 20x e
Tires Plreli P Zero; 255/358-19 ¢
305 30R-20¢
Staering e pinian, dectrobydra ic assist
Stearing ratio B.H
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IN 1981, MCLAREN INTRODUCED CARBON-FIBER
monocoques to Formula 1. With the F1 (1993)
and the SLR (2003) road-going supercars, it also
pioneered bringing carbon-fiber chassis technology
to limited-production cars. So it made sense that
when McLaren set out to build a production high-
performance sports car in slightly higher numbers,
the company continued the lightweight design
concept by utilizing carbon-fiber construction.
As in aerospace, racing or road cars, aking weight
out of the vehicle translates to more efficiency
and performance.

At the heart of the new McLaren MP4-12C is the

carbon MonoCell. Working with
Carbo Tech in Austria and Toray in
Japan, McLaren is able to produce
a nearly complete single-piece

carbon-fiber tub for the 12C in

just four hours. Previously, the FI's
chassis took 3000 hours and 100
prepreg (epoxy resin already in-
fused) carbon-fiber sheets layered

and formed into shape by hand,
then cured in an autoclave like a
Formula 1 racing car. Even for the
SLR, it still required 400 hours to
produce six carbon-fiber pieces

that were then mated together to
form the mh

To bring the cost down and in-
crease the speed of production,
McLaren’s MonoCell uses a new
Resin Transfer Molding (RTM)

pracess that can be more automat-
ed. Instead of using labor-intensive
prepreg, sheets of dry carbon-fiber
cloth are cut into shape and laid

@ ROAD 8 TRACK w APRIL 200

out in a 35-ton, T-piece steel mold. After the tooling
closes, resin is injected. For about two hours the en-
tire carbon-fiber tub is subjected to 218 psi of pres-
sure at 167 degrees Fahrenheit. And before the tub
comes out of the mold, it spends another two hours
curing at about 260 degrees F.

At this point, the unmachined MonoCell is al-
ready within 1 mm of design specifications. To
ensure even tighter Formula 1-like tolerances of
+/- 0.2 to 0.5 mm at the pickup points of the front
and rear aluminum crash structures, the tub is
sent to a computer-controlled milling machine for
finishing touches. Because the RTM process can ac-
commadate complex designs, a single-piece hollow
b incorporating different shapes and attachment
points is possible, making the carbon-fiber chassis
that much stronger as a single unit. According to
Mclaren, the MonoCell weighs 165 Ib. It is some
25 percent lighter and stiffer than a comparable
aluminum chassis.

For McLaren, the focus on reducing weight does
not end at the carbon-fiber tub. The 12C comes
standard with specially designed cast-iron brake
rotors floating on aluminum carriers. These brakes
are more than capable of handling regular on-road
duties, but, more important, they are also 18 Ib.
lighter than conventional iron rotors. Of note, even
lighter carbon-ceramic units are available as an
option on the car. By having a lithium-ion battery
anboard instead of the traditional lead-acid type, the
new McLaren saves 22 Ib. And in lieu of standard
electrical wiring, a lighter wire with a hexagonal
cross-section is employed, shaving another 8 Ih. And
for the car’s Airbrake, a fap that rises to help slow
the car down above 59 mph, engineers determined
a smaller motor could be used for full deployment
by raising the flap at a shallow angle, and then us-
ing aerodynamic forces to tilt the flap to a maore se-

vere angle, thereby maximizing braking assistance.
The result is a 50-percent weight reduction in the
mechanism, or 11 Th. Other weight-saving measures
include having the exhaust pipes come straight out
of the rear bodywork above the bumper to minimize
length and weight. The same holds true for the
radiators that are placed amidships and close to the
engine, reducing pipework and coolant volume.
Overall, the McLaren MP4-12C%s dry weight tips
the scale at 2045 1h.

One of the clearest indicators of McLaren’ relent-
less pursuit of weight savings was its “weight down”
competition held during the 12Cs development. Ac-
cording to Chief Engineer Neil Patterson, teams from
the McLaren automotive and racing groups com-
peted to see who could best reduce the car’s weight
within reasonable financial constraints. Then the
best practices were implemented in the final design.
Who says racing doesn’t improve the breed?— PH

&% Like Mclarens carbon-fiber tub, the new
Boaing 787 Dreamliner also fsatures com posites
for its fusalage, albeit on a much grander scala.

(UESTIONS WITH ' Mike Sinmett

VICE PRESIDENT
‘TET CHIEF PROJECT ENGINEER. THE BOEING COMPANY

With the upcoming 787 Dream
liner, Boging is bringing the same
lightweight technology to passen
ger aircraft, with 50 percent of the
plane-mostly the uselaye-made
of carbon fiber. We had a chance
to visit Boging with the McLaren
MP4-12C, uniting two vehicles
sharing similar structural DNA

of using carbon fiber in your aircraft?

@ What are the main structural and peformance advantages

Carbon fiber offers a number of advantages. Because is has great
strength-to-weight capability compared to traditional aerospace ma-
terials, it allows us to create more efficient designs —structurally and
aerodynamically. One look at the 787's wings will demonstrate this
point. Additionally, with advanced carbon-fiber composite design, we
et mare fatigue capability when sizing designs for static strength.
‘This has allowed us to be more fatigue-tolerant in our designs, result-
ing in bigger passenger windows and a lower cabin altitude [more
comfortable cabin pressure ] in cruise than traditional jetliners.

Carban fiber has been around for a while; what are
the challenges that delayed its usa in the Dreamliner?

Boeing has used compasites in our airplane designs for more than 40
years. We began using advanced carbon- fiber compusites in the pri-
mary structure of the 777 in 1995, sowe have a lotofexperience with
it. The difficulty has been in making sure we have the manufacturing
processes and capabilities that allow us to take full advantage of
carban fiber’s capabilities, and to do this in an economical fashion.

What recent advances have made it possible to
use greater quantities of carbon fibar?

The advances that have served us well have been in the technologies
that allow automated layup of the one-piece fuselage barrels and
the large wing structures. These have helped provide economical ap-
proaches that bring significant advances in quality and weight

What are the limits that prevent you from
using carbon fiber for your entire aircraft?

For each component in an airplane design, we carefully balance a
number of requirements in the selection of the materiak —weight,
stiffness, manufacturability, wst, thermal stabifity, electrical con-
ductivity, to name a few. In each case, the material selected provides
the best balance of a multitude of requiremenis. In some cases, the
result is carbon-fiber compaosite materiaks, in some cases it is one of a
variety of metals, in some cnses it is a different type of material such
as fiberglass or acrylics. It all depends on the application. By weight,
carbon fiber makes up about half of the 787.

@ What other materials can be used in the future

that are even better than carbon fibar?

That’s a tough question to answer. I'm still looking for a material
system that has a higher strength-to-weight ratio than carbon fiber
ar metal, weighs less than air, conducts electricity, is available in
large quantities, and is provided free of charge!

Also see interview with McLaren’ carban-fiber body manages, Claudio Saniond, enpage 18
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Your best defense against radar

(choose one): (84 Situation Awareness?
[] Situation Ignorance?

The Shrug Factor

Whena beeper gives two beeps and then

goes quiet, most drivers shrug; " It's probably

nothing,” they say. Wrong! Two beeps is exactly
the warning when instant-on ambushes some body
ahead. You could be next Every beep may not be
radar, butit's a threat until you know otherwise.

Fighter pilots just say “SA." When you peel off the
military jargon, SA turns out to be man's oldest sur-
vival technique: know what's going on around you. V1 has antennas facing both forward and behind,
for radar and for laser. It scans all around your
car. This patented SA system reports to you

through loc ating arrows and the Bogey

For combat pilots, SAis a two-step process. First
know all the threats —where they are and how

many. Second: identify each one, friend Counter. With V1, 't sh
or foa? A jet warrior will never be e = ;"\ A sk you'won' shrug.
surprised by a bogey ~ i:l
closing on his six if 7 . .
hehesSA. 7 Situation Awareness:
E— V1 says Emdam ‘ o e Situation lgnorance:

Other detectors
always say “BEEP!”

SA on the Road

The Valentine One Radar Locatoris
born of my personal passion for
SA | want to know the threats,
both radar and laser. Al of
them. As far away

as possible. P .

. -
Situation Awareness:
V1 says C radars, ® ahead and behind.

When Valentine One finds radar or laser, a red
arrow points towa rd the source. Ahead? Behind?
0ff to the side? \1 tells you instantly, Other
detectors? They all go “beep” and leave you
guessing, just like they did inthe Seventies.
Situation lgnorance, in other words,

Situation Ignorance

Our patents prevent our competitors from
matching V1's SA. So they try to distract you with
technology. “Intelligence” is the latest claim fora
GPS scheme aimed at reducing your Shrug Factor
by reducing beeps. But GPS doesn't find new
threats, just false alarms you already know about.

I guarantee V1 to be free of bells, whistles, and
distracting gizmos. It's an instrument of Situation
Mwareness, pure and simple.

Amrows and the Bogey Counter
V1's advanced computer analysis tracks each
signal separately. And the arrows point toward
each one. A digital display called the Bogey
Counter tells “how many.” V1 won't keep you
ignorant. Example: you see one radar, but there's
another ahead. V1 tells you about each one.

The beepers just go “beep.” “Awesome...the patented

arrows are a huge advantage.”

—MPH

Eseont is 4 mgistarad rademark of Eseor, ine.

alentine’ One’

A VAL

“...it's worth every penny.”

What others say

about V1

“The Valentine One radar detector

provides the best, most

comprehensive, most useful,
and least annoying alerts.”

PC Magazine

Mika ¥elartina: Elactranios
Enginear and Co-laventar of
the original Exooir® dafscror

“It’s the iPod of the Radar Detectors.”
mMm

“Best detection range in our tests.”

“This is the only unit that can track

Wired

2: 1835 McLaren F1 LM (foreground) with a road-going McLaren F1.

radar and laser in 360 degrees,
and it can detoct ﬂ?ﬂn’ﬂf&‘ throats, NATURE'S BEST-KNOWN COMPOSITE DESIGN IS THE
kﬂfﬂﬂfﬂ' d".'m"s to better identify tree. The wood, comprised of fibers and resin,
false signals. gives a tree its remarkable ability to bend in the

Popular Science wind without snapping.
Employing the same principles, the first structur-
al composite road car was the Lotus Elite by Colin
“The controls and Interface are Chapman in 1957, which used several monolithic
a marvel of logical design.” GRP (glass reinforced plastic) moldings glued to-
getherto make a composite monocoque. Before this,
Wired
both the 19508 Ford Thunderbird and Chevmlet
Corvette had used GRP for semistructural body and
“The only radar detector that ' body components, while Citroén employed GRP for
. 5 a roof panel on the DS,
'_“ a‘"’"’_ the Ip'.h.fml'ma One. ”m{""s At this time some sporting
if the signal is forward, rear, or side, goods were heing made from
as well as the number of signals.” glass composites with some
carbon being used in a glass/
B“NI:O'I“:::;”:M' carbon hybrid structure —
of the Gumbail Rally fishing rods, for example.

Please call toll-free 1-800-331-3030
or visit www._valentinel.com

— Wirad

In Britain in the late "50s
and early '60s, several other
low-volume car companies
produced GRP monocoque
vehicles such as the Roch-
dale Olympic, the Mini Mar-
cos, the Midas and the Clad

COMPUSITES

INCARS

bt B T [] Valentine One Radar [] Concealed Display W Plus Shipping Crusader.
Valentine Research, Ine.  Phone 513-834-8900 Locator with Laser Module - $39 W Ohio residents One interesting departure
Department No. XA41 Fax 513-984-8976 Detection - $399 For covert operation: remotes all add sales tax from GRP during this period
10280 Alliance Road | — visual wamings to a location of m 30-Day Money- 22 BY GORDON MURRAY  was the Marcos sports car,
Cincinnati, Ohio 45242 - [] Carrying Case - $29 your choosing (1" x2'x 15') Back Guarantes

which used plywood as the composite material for
its monocoque chassis. Around this time, Costin
also used plywood for a Formula 2 chassis; this,
when most racing cars used steel tubular space
frames for the primary structure, Colin Chapmans
aluminum sheet monocoque in the 1963 Lotus
25 Grand Prix car, which borrowed construction
from the aircraft industry, changed all that. This
approach was adopted by all top-level racing cars
until 1979 when [ introduced structural monolithic
carbon-fiber panels on the Brabham BT49 [ was
working on with David North. Our inspiration
once more came from aerospace. A year earlier, 1
used a composite-stabilized aluminum panel on
the BT48—just ahead of the cockpit for added
stiffness. This piece was formed of two thin outer
panel skins separated by a “core” of shag)ed alumi-
num ribs. A few years later, this use of stabilized
or honeycomb construction using two thin sheets
of carbon bonded to an aluminum core would be-
come standard F1 practice.

In 1979, we used UK. -based Advanced Com-
posites to make the monolithic panels. [ saw that
the use of this material would spread as it was
extremely stiff and light, so T approached Ber-
nie Ecclestone, Brabham's boss at the time, about
buying an autoclave and oven to make our own
carbon panels, Unfnrrunately, autoclaves—the
heated pressure vessel used to “cook” carbon struc-

tures—were way outside our budget so we ordered |

WA ROADANDT RAC KED M I{Eaj‘u
b

PHOTO BY JOMN LAMM


http://downmagaz.com

What is a
Composite?

&% A composite mate-
rial usnally has twao
components—a matrix
and reinforcement. The
matrix is the

that is filled with the
reinforcement, usually
a fibrous material. The
composite of liquid
and fibers is normally
“set” or formed by
tamperatura and’or
prassura. The liquid or
resin component comes
in two categorias:
thermosets or thermo-
plastics. Thermosets
are more commen and
onca set (or curad) the
final shape is retained
for the life of tha part
whereas thermoplastics
can ba rehsated and
raformed.

The maost common
tharmosat structural
compasite is glass-
reinforced plastic
(GRF), which is made
from a polyester resin
reinforced with glass
fihers, arranged as
either random long
fibers or a woven mat.
The job of the matrix
is to provide a molded
finish to the shape and
to haold the fiber in
place. The matrix can
be adjusted to ba either
stiff or tough, while
the fibers carry the
loads and give the part
its stiffness. The most
efficient composite
structurs is a laminate
of two thin composite
sking sither side of
honeycomb material
A single skin compaosita
is referred to as
a monaolith.

Maost racing cars
usa carbon for the
fiber and epmcy resin
for the matrix with a
Nome ar aluminum
honeycomb core as this
comhination produces
the stiffest and lightast

part -GM

(54) masos e amen. zom

Recent cars featuring carbon-fiber chassis construction:

Mercedes-Benz SLE Mclarer

a “pressure vessel” from a company that built boil-
ers for ships. Our autoclave was £6000 and we
built the cooling system using a domestic water
tank and a secondhand radiator and fan from a
salvage yard. We also built a homemade oven. The
autoclave was painted bright yellow, became af-
fectionately known as the Yellow Submarine, and
it still works today!

Our advance with carbon structures had a major
sethack in the 1980 Monaco Grand Prix when a
fairly low-speed accident caused the carbon panels
in the front crash box area to fail in a brittle man-
ner, We had been increasing the use of carbon in
BT49 variants but I stopped the development until
we understood the lem. To analyze the failure,
we conducted Fls first full vehicle crash test under
controlled conditions at the BMW test center in
Munich. After this we experimented with tougher
matrix systems and introduced Kevlar into the car-
bon layout in critical areas,

In1981 John Barnard, at McLaren working with
Hercules, took the carbon usage a step further by
moldingamonocoque tub on a male mandrill with
stabilized (honeycomb-cored) panels. The bulk-
heads, crash structures and roll structures were
still metal, though it rjpresented a great step for-

25 City Car

When I left F1 in 1989 to start McLaren Cars,
our decision was to build the best-engineered driv-
er’s car we could. [ was determined to produce the
first carbon road car since I had introduced the
material into F1. After interviewing many people
to head our composites department, I chose Paul
Martin who was the first person to sit for the in-
terview with the right level of advanced composite
knowledge. Martin and his team played a central
role in inrmducingcmbo‘n in the McLaren F1.

It was always my intent to design the Fl as a
“full” carbon car—that is, a full carbon monocoque
with no metallic subframes or engine frame, car-
bon crash structures and carbon body. The F1 was
launched in 1992 as the worlds first carbon road
car. We also used carbon for the clutch assembly
but not for the brakes since the carbon/carbon
setup did not suit road-car requirements. This
would have to wait until carbon ceramics came
along toward the end of the "90s,

The next change was again to come from
McLaren Cars. McLaren had just won the contract
from Daimler to design and build the Mercedes
SLR McLaren, which was to employ advanced
composite materials, Although the SLR structure
was not as pure as the F15 because it used tubular

ward in stiffness and safety. Gustav Br atATS
took the final step and made the complete chassis
from carbon a few years later.

Other carbon milestones were the first struc-
tural rollbar system in the Brabham BTS2 in 1983
and the first use of carbon/carbon brakes on our
Brabhams in 1976 —1 took the idea from an article
on the Concorde’s brakes. We started with D!,mlop
(who made the SST5 brakes) and then with Hitco
from the U.S.A. This material was made using a
long, complex process where the resin matrix was
carbonized, hence the term carbon/carbon.

By the mid-1980s, carbon monocoques were the

preferred choice for all top-level racing cars.

Lambarghini Sesto Elemento

d mes in the engine bay, the car was
more innovative in its manufacturing technology.
The F1 monocoque took several weeks to make
and was comprised of a dozen pieces, which had
to be bonded together at a 1992 cost of about
£70,000. Because SLR wolumes were set at 700
units per year, we had to develop faster processes
for the monocoque and the body Body pane]s
were made using a resin infusion ?mg through
a carrier material in the center of the layup; the
complete greenhouse was molded in one piece
with hollow pillars, roof rails and headers. This
“spider” structure was then bonded to the lower
tub. Several other panels completed the structure

Porsche Carrera GT

with production time down to a few days and a
cost of about £20000.

The next major step in structural advanced
composite construction was made in the period
2002-2004 when T had a small team of engineers
working on the problem of reducing manufactur-
ing cycle time and cost. The team came up with
another RTM (resin transfer molding) process
called pressed pre-preg—a process used to make
sports equipment such as tennis racquets, We de-
veloped a one-piece carbon monocoque with the
core in place and a cycle time of just a few hours at
a cost of about £6000.

Recently at the Paris Motor Show, Lamborghini
presented the Sesto Elemento concept, which gave
us notice that they too are considering a move to
structural composites, although from the descrip-
tion it would appear they have retained metal
engine frames. This is probably why at 175 kg per
bhp they haven't quite matched the 1.56 kg per bhp
achieved by the McLaren F1 LM in 1996,

Bringing the story of structural composites up
to date, we have Ferrari us'mghand ]a}uup pre-preg
technology for special vehicles only, Lamborghini
showing their future intentions with both pre-preg
and pressed pre-preg systems, and both McLaren
and BMW employing RTM for mass production.
Still, the three core problems remain—raw mate-
rial costs, process time and the handling of stress
point loads,

I have been working on the high-volume, low-
cost problem since 1998 and in 2007 formed Gor-
don Murray Design with investment from the
1.S.A -based Mohr Davidow Ventures to dewvel P

Lexus LFA

solve the three basic high-wolume problems:

1) Material costs, By using glass instead of car-
bon for the reinforcement, relying on a low-cost
compound for the matrix instead of epa:;/ resin
and incorporating recycled paper instead of either
Nomex or aluminum for the honeycomb core, we
have drastically reduced raw material costs. For
example, a T25 monocoque delivered to the as-
sembly plant is about $160.

2) Process time for i-panels is 100 seconds—the
process employs low temperature and low pressure
and is therefore very low energy.

3) The point load issue is solved by using a simple,
low-cost steel frame to handle point loads; the sta-
bilizing function is performed by the continuously
bended i-panels with very low unit stress in the
bonded joint.

The composite panels are very “adjustable” to
suit load input requirements for torsion, bend-
ing, NVH and crash. The skin thickness and glass
content are variable, One more F1 racing concept
is used whereby we introduce unidirectional fibers
whose format and direction have been determined
by the same program we used for designing mod-
em carbon racing monocoques. The i-Stream sys-
tem allows these reinforcements to be co-bonded
in the same 100-sec. cycle time. This is truly F1
technology for the everyday motorist.

What direction then for the future of structural
compasites in our automotive world?

I think we will see more RTM carbon structures
and panels for low-volume, high-price sports cars;
perhaps this technology will appear in mid-price,

and industrialize the worlds first high-volume struc-
tural composites system for the automotive industry.
We've developed an actual car, the T25, o demon-
stratethe concept.

We call this i-Stream (Steel tubular reinforced
exoframe-advanced manufacturing) and set out to

mediu | products sometime in the future.

As for i-Stream, our team is already working on
i-Stream [1, which will include advance composites
for medium-volume niche products and i-Stream
II1, which will use totally sustainable, natural ma-
terials for composite panel construction, coming
full circle to the concept of the tree.

"% Contributing Bfitor Gordon _l"t"iurnl}-' is o pioneer in advanced
vehicle design. His work in Formula 1 and vision far the Mc Laren F1 road-
" going supercar as both a designer and engineer is unrivaled, even today.

Supercar
Composites

ii Other supercars in
tha sarly ‘905 usad
a variaty of materi-

aluminum; the Bugatti
EB110 used a mixtura
of carbon panals, alu-
minum and stael; the
Porsche 955 was steal;
and the Perrari F40
had a twin-tube stesl
frame with some com-
posite panels. Farrard
was first to follow the
MeLaren F1 with a full
carbon chassis in their
1895 F50.

Some companies
adopted carbon for
the primary structure—
always a pre-preg,
hand lay-up process
used in racing car
manufacturing with
vacuum and autoclave
curing. Pagani in
1938 and Koenigsegg
in 2002 adopted
carhon for the safety
call but used matallic
subframes to manage
suspension and pow-
ertrain loads. Porsche
followed in 2003 with
the Carrera GT, which
came closer to the
purity of the F1 chassis
by using carbon for the
engine bay structure,
but they remained with
steal for the front crash
structure. In 2002 the
Farrari Enzo was the
first road car to adopt
an all-carbon approach
since the Mclaren F1
in 1932. The Enzo
uses carbon for all
its structures and
bodywork —GM
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ETS SAY YOU WERE INTEREST-
ed in purchasing a new car
and youwere in the mood for
some American muscle.
Mustang. Camaro. Chal-
lenger. Charger. The most obvious
of the Detroit steel comes to mind,
but one of them is not like the oth-
ers. The Dodge Charger, with its
reinterpretation in 2006, has since
strayed from its original muscle car
roots of the '60s. Where the others
kept their coupe configurations
and relatively small-ish packages
- (Challenger notwithstanding), the
Charger got Supersized, addinga
pair of doors and more thana few
notches to its dimensional belt.
At first glance, the new 2011
Dodge Charger seems to continue
the growth theme, taking an
evolutionary step beyond the "06
model and adding girth. Well, it’s
slightly wider (a 0.5-in. increase
to 75.0 in.) but 0.2 in. shorter
(1999 in.), and track widths have
increased by 0.4 and 0.7 in., front
and rear, respectively, with wheel-
base stretched by 0.2 in. (now
120.2in.). It’s the improved stance
combined with strong styling
cues from the box-shaped scallops
on the doors and aluminum hood
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z, FHOTOS BY BUY SPANGENBERG Py
(ﬂj ROAD & TRACK w APRIL 201 | LOCATION COURTESY OF RAND'Y WILLIAMS, VISTA, CA WWWRIADAKDTRACK EOM | BT )
W 2 oy



http://downmagaz.com

(EE\J ROAD & TRACK mAPRIL 201
e’

that give the new Charger a bigger feel.
This and the fact that the Charger was a
big boy to begin with. The last one tipped
the curb-weight scales at 4150 Ib.; the 2011
madel goes up to a whopping 4410.

Before you cry “time for a Lap Band '—
especially when compared to the lighter
Mustang, Camaro, or Challenger—let’s say
you're in some sort of long-term relation-
ship; a pairing that requires compromise.
Suppase your significant other decides the
next automobile ought to be “practical”
The hefty 2011 Charger just might be your
best shot at owning something more than
a soulless modeof transport.

And that’s sort of the epiphany I had
when driving the 2011 Charger R/T. In
an ideal world where men could remain
forever Toys “R” Us kids, a 4-door stuffed
with optional electronic safety measures
like adaptive cruise control with forward
collision warming, blind-spot monitoring,
rear backup camera and rear park assist
might not sound that appealing. Sure,
the Uconnect Touch, Dodge’s new touch-
screen infotainment system, is pretty
neat for a standard feature, but it's still a
sedan—the half step between the sporty
coupe and the evil minivan, But factor in
reality, or a shared bank account, and two
pairs of doors start to make sense.

Let's start with the basics: The Charger

2% Who neads a clutch
for a smoky burnout
when there's a 5.7-liter
Hemi V-B7 The 395
Ih-ft of torque and
370 bhp are more than
enough to light up the
Charger's rear tires,
even with the exclusive
S-spead automatic.

is not just any sedan, but a full-size one
fully capable of carrying full-size adults
with full-size femurs, Its that big. Heck,
an NBA player could sit comfortably in
the back...and with the front door ful-
ly open, it would take someone of that
height to reach out and grab the handle,
Despite the superhuman reach required,
the cavernous interior passes the practi-
cality test, with standard soft-touch mate-
rials, dual-zone climate controls, keyless
entry and audio inputs. “Sure, itsa Char-
ger, but like the Ford Taurus or Chevy
Malibu, it comes well-equipped and seats
five, dear” For the ace-in-the-hole: “The
Charger has 154 cu. ft. of luggage space.
The Camry has only 15.0 cu. ft. With the
Dodge, we can fit more bags from Nord-
strom!™ Hook. Line. Sinker.

But all of those niceties come at a cost,
a heavy one at that. The Challenger, the
portliest of the three ponies, is almost
300 1b. lighter than the Charger. Com-
pared with the Mustang, the waif of the
group, the Charger weighs in 825 lh.
heavier. Despite the mass, the 5.7-liter
Hemi V-8 found in the R/T trim, rated at
370 bhp and 395 Ib-ft. of torque, propels
the Charger to 60 mph in 5.2 seconds and
through the quarter-mile in 13.7, beating
the Mustang GT. It's also quicker than
the Challenger R/T, thanks to better tires.

DODGE CHARGER R/T
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List Price: mm Standa rd equipment : Uconnect B.4-in. touch-screen,
AMIFM/CO/OVD/MPS, USB jack, Blustooth, heated front seats, keyless ignition,

dual climate control, xeron headlamps. O ptions: Road & Track Pl ($3000), Driver
Confdence Pkg ($995), sunmof ($350), Adaptive Cruise Cntr | Plg ($925), Sound Plog
($650), Driver Canvenience Pig ($575), Navigation/Rear Camera ($450), Super Track
Pl ( s1am mes tires, 3-mode ESC, perf steering rack, perf brake pads, sport suspemsion)
$400 s range it (62951, dest charee (8225, g Tostunk: $39.2735

@ SPECIFICATIONS

heads, Y-8/ longitudingl
o, variakile timing,
thain drive wiylinder
deactivation
sphcamant 55540
Buars x straln 9052 90.9 mm
Camprassion ratie 1051
Hursapewar (SAE) 370bhp @ 5250 rpm
Targua 5 b-ft @4200 pm
Radlims/lmiter  5700/5800 pm

Funl injuctinn elect. sequential port

Santing capacity 5

Hosd ram, i 370in/355in
Seatwidth, fir  2x175in/5250.
Framthgrmm  &0in.

Roor lnm rmm 75500,
Seathack mi]. Tadeg

Sast travel 105in.

Lak. seatsuppart  awerage

Basic warranty 3 years/36,000 miks

Powertrain 5 years/100,000 miles

Rust-thromgh 5 years/100,000 milles

160-mph speedametes, 7000-rpmitach,
cnclant temp, fuel level, fuel econamy

0-B0NPH  O-1/4MILE  TOPSPEED  SKIDPAD SLALOM

@ PERFORMANCE

Thess scales shew hew the BODEE EHARSER /T parierma ralative to other cars
eurrently in our Road Test § Id d in sach are the axtreme
valnes jhetter =) as well as the madian valuss | 7 ) of oor corrent test dats.
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‘Balan ez mi dund ersteer; 700t slalom, 100-ft spacing.

TESTNOTES
TEMPERATURE: 34™F » HUMIDIT'Y: 18% » ELEVATION: 350FT » WIND: CALM « LOCATION: IRVINE, (A
The Super Track Pak allows complate disabling of the ESC. Stop the
Emnﬂﬂwhﬁiﬂumﬂhﬂmmkmmm
Ehshmmwmmmmhummmm
Big cars are often short on brakes, and the Charger is no excaption.
‘The hrake pedal is soft with long travel This makes trail-hraking difficult.
There's adequate grip from the summer tires. with moderate under-

steer at the limit The steering feel is not great, and the rear end is alsa
a little difficult to coax loose_which isn't necessarily a bad thing.




i: Tipping the scales
at 4410 b, the new
Dodge Charger might
weigh as much as a
tank, but it certainly
doesn’t driva like ona.

Those numbers might not impress the
ladies, but the EPA estimates might—the
V-8 Hemi with Fuel Saver Technology
(the engine switches to four cylinders un-
der light load) helps the Charger achieve
an estimated 25 mpg on the highway and
16 mpg around town,

In practice, with the lack of cabin
noise the Dodge doesn't seem all that fast.
At full scream, the Hemi-powered Char-
ger—helped no doubt by its stiff unibody
chassis, insulation foam and dual-pane
windshield and front windows —is re-
markably quiet, its 73 dBA reading much
lower than the figures of the Mustang,
Camaro and Challenger, In fact, the Bent-
ley Continental Flying Spur Speed and its
max 79 dBA emits more of a ruckus than
the Dodge.

Only after a glance at the Charger's
glowing red speedometer needle does
the mph register and the application
of brakes come in. With 2-piston front
calipers, 1-piston rears and the more
aggressive brake pads of the optional
Super Track Pak, the big Dodge stops
from 80 mph in only 209 ft. and from 60
in 119, distances bested only by the Ford
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Mustang GT from our domestic trio.

Surprising is how solid the Charger
feels on a canyon road. You would think
it would drive like a boat and inhibit any
carving of asphalt. But pushing the Diodge
into a series of esses, the independent
front and 5-link rear suspension work
well together, augmented by the Super
Track Pak’s grippier 20-in. Goodyear Eagle
F1 Supercar tires. The Charger has just
the right amount of suspension damping
to stabilize its chassis. Other than suspen-
sion benefits, the Super Track Pak comes
with a 3.06 rear axle, 3-mode electronic
stability control (allowing full defeat),
performance steering and the aforemen-
tioned heavy duty brakes. On comer exit,
staying within the powerband is impor-
tant because fumbling for the right gear
at full throttle with the 5-speed automatic
transmission (the only gearbox available )
can be abit cumbersome.

To compare the Charger solely to oth-
er present-day muscle is a bit shortsight-
ed, and not just because of its extra doors
and generous cabin. Its much more than

MOBILE:

Srean this eode
with pour smart-
phone o see
Instant viden or
text ‘ThamgerAT"
tn 44656

that, Sure, it hails from Detroit and has
the distinctive aromatic musk only Amer-
ican steel carries, but the Charger also
has an available new 292-bhp 36-liter
Pentastar V-6 engine plus an optional
all-wheel drive system, and taillights that
remind us of the Millennium Falcon. Its
sedan conﬁguratlon, handsome interior
finishes and options, and most impor-
tant, its rear-wheel-drive layout, make
the Charfger the enly domestic model
outside of Cadillac to challenge the Euro-
pean makes,

Hogwash, you say? Compared with the
2010 BMW 550i tested in our last issue,
not only do the two 4-doors weigh ex-
actly the same, the Charger’s perﬁ:nrmame
numbers are in the same league as the 5
Series, all for $30K less. If you're looking
(Far) East, the Infiniti M56 has perform-
ance numbers trumping both of these, but
still rings up dollar signs on par with the
Bimmer. Taking those financial facts into
consideration, this makes the uniquely
American Charger asweet compromise for
those of us living with hypotheticals.

iPad EXTRA: Tap on

m | these fonfns tn see viden

and bonus Fhoto Galleries.

| ONLINE: Log an fo
I roadandirack comy/ChangenfT
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The Stauer Times

ADVERTISEMENT

News Flash....

Government Gets Something Right

Super Light Titanium Timepiece Loses Only One Second Every 20 Million Years.

BOULDER, Colorado The US. government
has engineered the most ingenious, most
accurate clock in the world: the F-1 US.
Atomic Clock in Boulder, Colorado. Our
extraordinary new Stauer Titanium Atomic
‘Watch utilizes the transmissions directly
from that remarkable cesium fission
atomic clock to report the most precise
time. This scientifically advanced timepiece
will gain or lose only one second overa 20
million-year period. It is that accurate! This
perfectly tuned technological invention
with the super light strength of titanium is
now available for UNDER $200.

Super Light Titanium has two big advan-
tages over steel. One is corrosion resist-
ance and the other is that titanium has the
highest strength-to-weight ratio of any
metal, which means that titanium is
approximately 45% lighter than steel, But
every other titanium watch that we can

find is priced at over $400, and none of
those are nearly as accurate as our atomic
movement. Stauer has decided to bring
these resources together in a timepiece
that has the most accurate movement
available today. You'll never have to set this
watch. Just push one of the buttons and
you are synchronized with the atomic
clock in Colorado, and the hands of the
watch move to the exact time position. The
sleek black textured dial has luminous
hands and markers plus the timepiece is
water resistant to 3 ATM.

ATitanium-clad offer. This Titanium Atomic
Watch exceeds the accuracy of any Swiss
Tuxury automatic so you can be more
punctual and keep most of your money in
your wallet, not on your wrist. Look at
your watch and we guarantee that the time
s incorrect, unless you are wearing the
advanced atomic technology.

The Staver Titanium Atomic Watch is not
available in stores and it comes with our
30 day moneyback guarantee. If you're not
completely satisfied with the accuracy,
simply return the watch for - _l;p-
the full purchase price.

Not Available in Stores

Stauer Titanium Atomic 5
Watch $195 now 159 +ar

or 2 credit card payments of $79.50 +sap
Call Toll-Free now to take advaritage of

this limited offer.

1-888-201-7141

Promational Code TTA384-06
Please mention this code when you call.

S 14101 Southeross Dirive W,
fauerepeinis | o

www.slauer.com
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GOING T0 WORK

AT T MINUS ZERO: The space shuttle’s three main
engines have already fired 6.6 seconds ago, provid-
ing 1.2 million pounds of thrust (equivalent to 37
million horsepower). The temperature inside the
nozzle is more than 6000 degrees Fahrenheit,

The shuttle’s turbopum ps spin at 37000 rpm,
feeding the thirsty engines with liquid hydrogen
(at -423 degrees F) and liquid aygen (-297 degrees F)
stored inside the giant orange external fuel tank,
And they pump at 1000 gal. per second, a rate that
could empty an average family sized swimming
poolin just 25 sec.

Standing about the same height as the Statue
of Liberty but weighing three times as much, the
two white Solid Rocket Boosters (SRBs) ignite in
anger and push out a combined 6.6 million pounds
of thrust (equivalent to 44 million horsepower ), At
4.4 million pounds, the entire space shuttle stack
lifts off with a power-to-weight ratio of about 184
horsepower per pound.

This is the point of no return. Once the boosters
fire, they can't be shut off.

AT T PLUS 8 SECONDS: The shuttle clears the
launch pad and accelerates past 100 mph. Mission
control switches from Kennedy Space Center at
Cape Canaveral, Florida, to Johnson Space Center
at Houston.

For the onlookers standing at the NASA Cause-
way six miles away (the closest public viewing
area), you first see the shuttle rise and its white
exhaust plume billow out of the flame trench in
silence. Moments later you hear the rocket engines
and feel the crackling noise pulsating past you. The
sound pressure energy level at the launch pad is
about 220 decibels (dB), and at a mile away, 135,
where your hearing would still be damaged.

Human death occurs at around 200 dB due to
intense vibration of internal organs, NASA says at
400 feet away, the heat will kill you. And at 800,
the sound will. Watching the shuttle launch from
six miles away doesnt seem too distant after all.

AT T PLUS 2:06 MINUTES: The shuttle climbs
past 28 miles above sea level, traveling at nearly
3000 mph. Also at this point, the two boosters
are jettisoned and parachuted back down to the
Atlantic ocean for recovery, about 140 miles off the
Florida coast.

AT T PLUS 8:30 MINUTES: After accelerating at
nearly 3g{ gaining 66 mph every second), the shuttle’s
Main Engine Cut Off (MECO) occurs. The orange
external fuel tank is jettisoned and bums up over
the Pacific ocean, Traveling at 17000 mph (about
Mach 26) and 65 miles above sealevel, the two small-
er rear rocket engines mounted on the Orbital Ma-
neuvering System (OMS) pods fire. They push the
shuttle higher into proper orbital altiade between
115 miles and 400 miles depending on the mission.
Each 6000-1b thrust OMS engine is fueled by gas-
equs nitrogen tetroxide and hydrazine, which com-
bust instantaneously when they come in contact,
The astronauts have arrived at their office.

22 The author trades jobs for a day and pilots the
space shuttle in a full -motion simulator. Don't flip
the engine shut-off switch too early during launchl

THE SPACE SHUTTLE

NASA’s Space Transport System (STS) consists
of the orbiter vehicle (OV)—commonly referred
to as the space shuttle—the external fuel tank (ET)
and two Solid Rocket Boosters (SRE). There have
been a total of six orbiters built: Enterprise (OV=
101), Columbia (OV-102), Challenger (OV-099),
Discovery (OV-103), Atlantis (OV-104) and Endea-
vour (OV-105). The Enterprise was used for flight
tests within Earths atmosphere and never o
The first space flight was done by Columbia in
Challenger was lost during launch in 1986
deavour was built to replace it at an estim
of $1.7 billion. The Columbia was also last in
during re-entry, leaving only three.

‘Wheels down, the orbiter stands at 56,6 f
with an overall length of 122.2 ft. and a wit
of 78.1 ft. That is slightly larger than a com
Boeing 737-700ER jetliner, with the except
having 39 ft. less wingspan. And while the
maximum takeoff weight is 171,000 Ib, the or
can weigh 258,500 Ib. at liftoff when loaded wit
maximum 63,500 Ib. worth of cargo in its 15 x 5!
ft. payload bay. L -

From a distance, the shuttle wears a white and
black color scheme. Take a closer look and its
outer skin is comprised entirely of thermal protec-
tion tiles. Because the airframe is made primar-
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ily of aluminum alloy, it can withstand only up to
about 350 degrees F without melting. The vehicle
needs shielding to sustain external temperatures
between -200 degrees F to 200 degrees F during
each 90-minute orbit around the Earth, and also as
high as 3000 degrees F caused by friction when the
vehicle re-enters the atmasphere.

The upper part of the shuttle wears white Low-
Temperature Reusable Surface Insulation (LRSI)
tiles. The bottom is covered with black High-Tem-
perature Reusable Surface Insulation (HRST) ones.
Reinforced Carbon Carbon (RCC) panels protect
the leading edges of the wings. The white tiles
reflect as much heat as possible when pointed
towards the sun, while the black ones shed heat
faster to keep the vehicle cool during re-entry.
Payload doors and the inboard section of the wings
are protected by thermal blankets below the tiles,
Each thermal tile measures approximately 6-8
in. square, and is about 1-3 in. thick, depending
on the location, and is made mostly of silica glass
fibers coated with blended glass powder. The tiles
average about 2.4 1b. per cubic foot depending on
the type and cost as much as $1000 each. There
are approximately 24,300 tiles on the shuttle.

For landing, the space shuttle depends on three
steel/aluminum struts and shocks filled with ni-
trogen gas and hydraulic fluid. On the nose gear,
two 32 x 8.8-in. tires are inflated to 300 psi and
can support 90000 lb. wgether. Four 44.5 x 21-in.
tires split between the two remaining main land-
ing gears are inflated to 340 psi. Each is capable
of carrying loads up to 123,000 lb.—nearly three
times that of a Boeing 747 tire. Michelin in Nor-
wood, Morth Carolina, makes these bias-ply tires
specﬁc.ally for NASA. Rated up to 258 mph, the

-r—vqr'v'

=2 Traveling at 17,000
mph, Endsavour dalivers
payload to the Inter-
national Space Station.
The rear flight deck is
for docking and carge
robotic arm operations.
The tires of the nosa
guar, above, are good
for anly twa landings.
Below: What a wiew!

nose gear tires are good for two landings, and the
ones on the main landing gear are replaced after
each use. Slowing the shuttle after touchdown are
carbon brakes and a 40-ft.-diameter drag chute.

ABOARD THE SHUTTLE

A typical shuttle mission carries five to seven
astronauts, but the vehicle can be configured to 11
seats if necessary. In orbit, the shuttle crew splits
time between the upper flight deck, where most
of the space-related activities occur, and the lower
middeck, which acts mostly as living quarters.

On the flight deck, the left commander seat
and right pilot seat have duplicate flight controls
for use during ascent and descent. When in orbit,
mast of the shuttle’ functions are controlled in the
back panels facing the payload bay. The aft panels
are divided into two sections. The ones on the left
are for operating the orbiter. And the ones on the
right are for opemtinfg the Remote Manipulator
System (RMS), a 50-ft. articulating arm with el-
bows and wrists that can lift and retrieve cargo, or
act as a platform for astronauts during their space
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List Price: $1, 700,000,000 Standard equipment: “Glass” flat-panel
color displays, GPS, Upgraded Extended Duration Orhiter (EDQ) plumbing & slectrical
syst ems, oven, hot dcold waber dispenser, vamuum-assist space toilet, storage lodkers,
moon roof, airlodk, crew escape system, exterior thermal protection, fuel-cell slectric
{power genesater, cabin air regenaration, 60- R-dia. diag chute, carbon brakes. Options:
external fuel tank [$40 million), two solid rocket boosters ($4 6 millior), dest charge

(5450 miion per shuttieinch). Mg Tgted: $2,236,000,000
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E TEMPERATURE: 6 F » HUMIDITY: 53% « ELEVATION: 30 FT  WIND: [AL M LOCATION: CAPE CANAYERAL, FL
During lsunch, the solid rockst boosters burn naarly 8800 1b of

- fusl par second That means they are also losing an equivalent weight

Eniahumnmmnmmﬂ.

Each solid rocket booster produces 17 times more thrust than a
Boeing 747 at take-off The gas exiting the nozzle is traveling at
more than Hve times the spead of sound

The shuttle’s robot arm-Remots Manipulator System [RMS)—
wheighs about 500 Ih on Earth. [t can'’t support its own weight on.
the groumd but can move 66,000 lb warth of cargo in spaca.




walks, There are more than 2020 displays and con-
trols on the Fllght deck, 100 times more than in an
average automobile.

At Houston's Johnson Space Center, [ tried my
hand-eye coordination talents in a simulator, dock
ing the orbiter with the International Space Sta-
tion as well as lifting a %:'Leoe of cargo out of the
payload bay. With help from Alan Fox, a 29-year
NASA veteran and lead rendezvous instructor,
and Fernando Galaviz, a 3-year NASA employee
and Facility support engineer, [ was able to pulse
the Shuttles Reaction Control System (RCS) com-
posed of 16 front and 14 aft small thrusters to guide
and connect the vehicle’s airlock with the one on
the space station ... multiple times without needing
toreboot the computer! Fox commented that these
small thrusters are so precise and amazingg' ac-
curate that the astronauts mostly do manual Hying
without much computer assistance.

Grabbing cargo out of the payload bay with
the RMS is another story. Because of the three-
dimensional nature of the exercise, you have to rely
on video cameras mounted on the robotic arm.
Understanding the correct viewing angles and how
you control the arm’s motion in different spatial
planes is crucial. Thanks to Bill Miller, a 28-year
NASA veteran and shuttle robotics instructor, I did
not damage or lose any precious cargo in space.

On the shuttlek middeck, up front in the nose,
resides a wall full of liquid-cooled avionics instru-
ments. Immediately be-
hind are storage lockers
for personal items and
food. Next @ the orbiter’s
door hatch on the left is
the “space tilet”—some-
thing to experience and
hard to describe, and we'll
just leave it at that. On
the right is the “kitcher!
where the astronauts pre-
pare food. Throughout
the crew compartment,
there are countless Velcro
strips for fixing items in
place so things like pens
or clipboards don't float

in the middeck are spots for the crew t hang their
sleeping bags at night. In total, there is 2325 cu. ft. of
pressurized living space aboard the orbiter.

Astronauts can heat up their thermal stabilized
food packets to 175 degrees F in the oven—typical
eating temperature at home—or inject them with
hot or cold water. According to Vickie Kloeris, a 25-
year NASA veteran and manager of International
Space Station food system, there are some 180 dif-
ferent menu items from which to choose. One of the
crew’s favorites is tortillas since they can wrap dif
ferent fillings inside or dip them into various foods,
And yes, Tang is still available!

How does space food taste? At Houston's John-
son Space Center, [ tried out chicken fajitas, maca-
roni and cheese, and even a cherry blueberry cob-

g blex. All are good, tasting similar to reheated frozen
&2 The shuttle docks foods from your local market. Kloeris notes that
with the space station. eating in space is like having a head cold. Because
Between B-hour space of weightlessness, fluids inside your body rise into
whalks fixing the Hubhla your head so you feel congested, dullin% taste and
Telascope, astronaut smell senses. Astronauts bring plenty of salt, pep-
Feustel lonked forward per and spices to liven up their entrees,
to mating macarond and Most space shuttle missions last approximately
cheese, which is heated 10 days, but plumbing and electrical upgrades al-

in the onboard oven. low the orbiters to stay in space for up to 28 days—
Salt and papper help and no showers, just sponge baths,
fight the astronauts’

COMING HOME

The shuttle is unpowered and acts as a glider
when it returns to Earthand you get only one shot
L at it. With the help of Darrel McGregor, a 26-year
¥ '.‘-u-s- MASA veteran and simulation supervisor at the
Johnson Space Centers full-motion simulator, I
received a passing grade for my five tries at land-
ing the vehicle. No one was hurt or major damage
done. The computer assist via the head-up display
guided me to the nunway with precision. And like
driving, keeping the shuttle ﬂying smoothly means
anticipating where you're going and looking ahead
through the orbiter’s forward cockpit window, and
on a LCD panel where it shows your projected
glide path versus the ideal one. The control stick
is easy to operate and has a nice progressive off-
center resistance.

Aboard the real shuttle in orbit, when it is ready
to return home, it starts the reentry process by

dulled sense of tasta.

Calypso Coral. Sporting a 4 Speed trans, and 3.91 axle,
this rare car is one of only 46 built with these options.
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(UESTIONS WITH - Drew Feustel, Ph.D.
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ASTRONALIT
NATIONAL AERONAUTICE AND SPACE ADMINIST RATION

What or who inspired you to become an astronaut?

Mmmniyngu,nﬂermdmgﬁeﬂpﬂhmmlsmﬂkmthemm!m

loration. As [ grew up, I truly thought that
meﬂymﬂwﬂhmﬂymmmd!hdhnped{mﬂsﬂhﬁ)m&xﬂm
other orhiting bodies inour solar systern (the Moon and Mars).

What does it take to become an astronaut?

Hard work, determination and part huck. ., really. That is the best explanation for
uﬁylmmMmmﬁmMmMﬁmm@meﬁ
Indira, through her years of upport, had more to do with achieving my goal than
mmMpemwamﬁmmﬁsﬂaﬂmﬁrﬂmmmmpmgmnm
dy lly i PhD.or M D, and 1 yerrrs of work
mmlmmmuﬂdmkumﬂpmﬁnmnmh@ﬂydwﬂa

What was your most memorahle space shuttle experience?

Each and every moment of the spaceflight was incredibly memorable. Launching
m]ﬂmMrMsWﬂdMFMmgumiﬁhespmMmmguﬂ The
very instant | peeked outside of the ai my firstsp incular.
!hnimmpmdﬂmmmfwy«nsmﬂuﬁmuﬁnﬂ]jrmmlmmﬁr
hl i were “This is sublime!” The view of Earth is
W@Mnmummm%mahmdm
Also seared into my Py s my first § allein g task for the Hubble Space
Wmc:p&!mmmahguhmbm‘masngkwtmmﬂm Wide Field
and Planesary Camena 2, and replace it with the $132 million Wide Field Camera
111 But the bolt was stuck As a mechanic | knew there were only two possible out-
comes: | was either going to break the balt off (not the preferred resultl) or it would
relense. Foruunately | was able to relense the boll, and subsequently keep my job.

What cars excite you as much, or nearly as much,
as being launched into space? And why?

1 like elassic BMWs, the B Coupe and the 2002. My fvorite car has always been
the Lamborghini Miura_ [ have never drivena Miura, so I cant say what it is like
to beinone. However, there is just hing about the design thit for bod

22 When shuttles {that's [iscovery) fly upside down,
it allows for the inspection of their thermal tiles.

flying upside down and firing its RCS thrusters to
turn itself around with the tail heading first. Then
the bigger OMS engines ignite for about three
minutes, decreasing the speed by about 200 mph
o just under 17000 mph. At this point, the orbiter
is over the Indian Ocean.

In the next 25 minutes as the shuttle enters the
upper atmosphere, the RCS thrusters fire again to
flip the vehicle over with its nose pointed forward
and its belly facing Earth. Since all the aerody-
namic control surfaces are still ineffective, the or-
biter must rely on the RCS to maintain a 40-degree
nose-up angle-of-attack nose-up as it descends to
an altitude of 75 miles. Then the RCS is also used
to perform four steep bank-and-roll 5-tums to
scrub off more speed. This is when the orbiter is
feeling the 3000-degrees F heat buildup from fric-
tion with the atmosphere,

At about 140 miles away and 150,000 ft. of alti-
tude, a navigation beacon guides the shuttle to the
munway. Continuing to decelerate to about 1800
mph (Mach 2.5), the orbiter becomes a glider at
around 83,000 ft. At 25 miles out, the commander
takes control and flies around an imaginary cylin-
der (four miles in diameter) to line up the nunway.
On final approach, the shuttle is dropping like a
brick at more than 166 ft. per sec., almost 20 times
the sink rate of a commercial airliner. It touches
down at around 230 mph and, with the drag chute
deployed, takes about 5500 ft. to stop.

Not a bad days work. The shuttle astronauts get
o experience the most thrilling ride ever by com-
muting in mankind's fastest machine on wheds
And best of all, no traffic!

Special thanks to NASA and its public affairs office for assisting

and arranging access to the Space Shuttle Program at Jahnson
Space Center and Kenmedy Space Center.

ﬁmnckasmmut hello before getting ta work

ms%mnm&mﬂmﬂdb&mﬂytﬁe]ﬂawmkmﬂm k
larger rear wheels. 1tis a car [ would one day ke to own.

We are honored to have you take Road & Track into space.
Please tell us about this choice.

Road & Track is a magerzine that brings the beauty of exotic auiomobiles and the
Wldnfmgmmmmnh!ewﬂmmmdmm‘mknfmmmﬂe
and i racing fatures | appreci-
ate the tech articles DmmSnmmsMsm&aﬁqnhn{&mm waork, and
I vead with patience and anticipation the wark of Editor-at-Large Peter Egan. He

Just says it like nobody ele can. Growing up in the Motor City, [ have always been
smtitten by the matomobile.

("al ROAD & TRACK » APRIL 200
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[ Bonus Photo Gallery
| [On the fFad and onfine: Log on to madandtrack com/shuttle

Carry Anything, Go Anywhere: SCOTTEVEST Travel Clothing

Travel the Smart Way! Pocket What You Need, Look Great and Make Extra Baggage Fees aThing of the Past
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KUMHO TIRES

Tire Rebates and Speciall Offers

Mow is the time to buy! Below are just a few of the special offers available this month.

Wherever you are our Recommended Installers are nearby and
ready to install your order! It's easy to find one near your home
ar office and your order can be shipped directly to an installer
location from one of our six strategically located distribution
centers. Because the best tires in the world can't help you if
they're not properly installed on your vehicle.

ists can determine which tire is
| best for your driving needs and then offer you
our list of the Recommended Installers in your
area. A hassle-free installation experience.
.y Just ask when you're placing your order.

1-888-371-8473

H
\Y

rerack.com, selecting a Recommended Installer
is easy. Search results identify our Price Pledge Plus
installers, too. These installers consistently achieve
excellent rankings in our survey results and their
prices are shown anline.

www.tirerack.com

G011 Tiew Rock

See them all at tirerack.com/specials

(Ontinemial =
TIRE -

PURCHASE OF 4 CONTINENTAL TIRES
FOR ATOTAL OF 5440 OF MORE PASSENGER QR LT TARES OMLY
{EACLUDING MOUKTING, BALARCING, SHIPPING, TAXES, RIADHAZ ARD
IRSURARCE 08 ARY OT HER FEES A SSOCIATID WITH THE PURCHASES

it Witra B 1 haur OFFERVALID JANUARY 317 - MARCH 12%, 2011

GOODFYEAR

by Mail-In Rebate

when you purchas ea set of four sel ect Go odyeart ires.
March § to April 2, 2011

Right Now at TIRERACK.COM

@ DUNLOP

AND GET

with the pundhase of four (4 new MICHELIN®

lige
2011 - 481

a RICHELIN

Build a Tire & Wheel
Package for Your Vehicle
Cost Effective, Convenient
Package arrives mounted and
balanced, with all necessary
hardware included.

tirerack.com/packages

Hours: EST M-F Bor-Bpri SAT Quni-Spni

Join Us on the Track!

See “Testing Max Performance
Summer Tires" and other completed
tests at tirerack.com/videos

1-888-371-8473 www.tirerack.com ©2011 Tire Rack
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See the entire sefection at
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Visit the Upgrads Garage at wwvetirerackcom. | st Biame e
Experience one-click access to everything TRel Tl

that fits your vehicla, and kaep a wishlist of

your favorite products.

Scratchless Mounting and GSPAT00 Road-
Force Variation Balancing, All Necassary
Hardware flugs, centiring rings, center caps,
valve siems, ete) ALL INCLUDED AT NO
ADDITIONAL COST!
]
1
If your wehicle came equipped with
adirect fire pressure monitoring systam, we
can asskst you in selecting wheels that are
compatible with its sensors. We also offer an
extra set of sensors for all TPMS
Sysims, 50 your tire and wheal

n package can arrive wit sen-
N sors already installed.

Call and tak to our highly
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ATMER STILIWELL “MIKE" MONRONEY, 1902-1980, was A UNITED STATES SENATOR FROM
Oklahoma and, though maybe he didnit recognize himself as one, he was also an early
proponent of the information age. Mike sponsored the Automobile Information Disclo-
sure Act of 1958; and today a new car’s Monroney label, as its 'Lnfnrmall.},r called, contains
more information than ever. ¢In particular, the latest plug-in hybrids and electric vehicles
require new metrics for assess ing their economy. And even aconventional car's Monroney
is chock-full of this and other information. Here we'll offer examples of Monroney Read-
ing, S-elF'Taught as well as background as to where these numbers come from, The US,
Environmental Protection Agency, Ford, GM and Porsche all provided helpﬁ.ll insights.

lowing designated patterns of accelera-
tions, decelerations, cruises and pauses.
Time fspeed traces of the basic EPA City
Cycle and Highway Cycle are shown
nearby, Factoids: Origin of the City Cycle
is the LA4, an actual route around down-
town Los Angeles. (See “Hybrids Part 2:
Reality” R&T, March 2010, and at road-
andtrack com.) The Highway Cycle has

For vehicies in this car ina: LISCanads Pasta Contant 4%
Wi Sarius o Fotbgn Pt C it ey 29

wlunl  Stusgant Gomam
Gam: oo Berman

EPA Fuel Economy Estimates

CITY MPG HIGHWAY MPG

NUMBERS GALORE

By law, the Monroney label includes
the Manufacturer’s Suggested Retail Price
along with optional equipment and Fric»
ing, Engine and transmission specifica-
tions as well as standard equipment and
warranty information are also listed.
Safety ratings, if available, are there two.

Another section details Parts Content
Information, stressing the international
nature of the auto business. Factoid: The
2011 Chevrolet Volt's ULS./Canadian Parts
Content is 40 percent; a Major Source
listed is Korea, at 20 percent. Its Final
Assembly Point is Detroit, ML, US.A.; the
Country of Origin of its engine is Austria;
its electric drive unit, Japan.

Our focus here is on another portion
of the label, a car's EPA Fuel Economy
and Environmental Comparisons, its City
and Highway MPG estimates along with
derived information on costand compari-
sons with others in its size class.

This last identifier, showing up in fine
print on the label, profits from amplifica-
tion: Federal Regulation Title 40 Sec-
tion 600.315-82 gives complete details
defining Minicompact (interior volume
index less than 85 cu. ft.), Subcompact

L (85-99.9 cu. ft.), Compact (100-109.9),

e

Pt
| 'J"B}' ROAD & TRACK w APRIL2ON
-

Midsize (110-119.9) and Large (120 cu.
ft. and greater). There are categories as
well for 2-seaters, station wagons and
pickups. Interior volume includes front
and rear seating as well as luggage space.

Europeans choose to arrange things
alphabetically. A- and B-segments make
up our Subcompact class. C-segment
coincides with our Compact. D- and E-
segments are essentially our Midsize; F-,
our Large class.

CITY, HWY, MIXED

EPA fuel economy estimates come
from actual cars driven on chassis dyna-
mometers—think automotive treadmills
with drivers, or in some cases robaots, fol-

its origin in a road trip around Ann Arbor,
Michigan. Other variations of these cy-
cles are used to incorporate higher speeds
and extremes of heat (with air condition-
ing in use) and cold. Standard testing
occurs at a balmy 68-86 degrees Fahren-
heit. For the alc portion, ifs 95 deg. F; for
the cold test, 20 deg. F.

Naoteworthy are the City Cycles mim-
ber of stops (23) and idling time (18 per-
cent of the 31.2-min, test). Top speed on
the Highway Cycle is a modest 60 mph,
though the high-speed augmentation
reaches 80 mph. Also, its worth noting
that mpg values are obtained, seemingly
indirectly, through measurement of the
car’s tailpipe emissions, It tumns out this
is more accurate than measuring the vol-

=i The EPA City Cycle, below left, simulates a trip in downtown Los Angeles. The high-speed
partis on that city’s Harbor Freewsay; the stop-and-go after it borders USC. The Highway
Cycle, balow right, is based on a trip near EPA labs in Ann Arbor, Michigan.

VEMIILE SPEED, MPH

= = = = = = ]
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STR.T Street Shock Absorbers

Tuned performance, affordably priced
Entry levelperformance shocks and struts
Complements factory and lowering springs
OE replacement or vehicle improvement

-

FSD Shock Absorbers
Improved handling without
compromising ride quality
Excellent ride quality
For most newer performance cars
Matched FSD and Eibach Pro-Kit for
some applications
Less expensive than electronic systems

www.tirerack.com
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1-888-371-8473

©2011 Tire Radk
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Gas Only

i iy s e % s £ et e areihar D44 radas

ume of fuel entering the engine.

The City and Highway numbers are
averaged, with a 55/45 weighting, to pro-
duce the car's Combined MPG, with all
three values prominently shown on the
label. Something new is on the latest la-
bels {though you may have seen it first
in Tech Tidbits, R&T, May 2006): the
equivalent of Combined MPG is trans-
lated into gallons/100 miles, or as we like
to call it, gpe. (Conversion: gpe = 100/
mpg; mpg = 100/gpc.) See that Tidbit
to understand why gpc is a more logical
unit, Bri.efly, itk a linear metric; mpg isn't.

As with safety evaluations and crash
testing, automakers perform their own
mpg programs. The government keeps
everyone honest by selective confirma-
tion of perhaps 30 percent of the tests,

The Monroney of a BEV (battery elec-
tric vehicle) obviously contains only an All
Electric portion, using similar methodol-

ogy o derive an mpg equivalent The MNis-
san Leaf, for instance, is rated at 99 mpge
Combined, 106 mpge City and 92 mpge
Highway, with the usual 55/45 weighting.
This and the Volt's All Electric 93
mpge start from measu ring range on City
and Highway cycles, then adjusting this
downward by 0.7 to simulate the high-
speed, hot and cold portions of a con-
ventional car’s testing. The Volts result is
that 35-mile All-Electric range identified
on the label. Its 36 kWh/100 miles value
comes from this 35 miles together with
measuring the energy required to bring
the battery back up to full charge. Note
that total recharge energy is different
from energy ending up in the cars bat-
tery, as there is energy expended in the
charging process, Then, since EPA sets 1
gal. of gasoline equivalent to 33.7 kWh,
that 36 kWh is equivalent to 36/33.7
or 1.07 gal. of gasoline. And 1.07 gpe is

100107 or 93 mpge.

Simple? No. But thus far, EPA hasn't
enough data on simulating the real-world
behavior of PHEVs or BEVs. With more
of them out there, the methodology may
well change.

In the long run, wed be wisest to wrest
ourselves away from “mpg” in any guise,
As already noted here and elsewhere, its
nonlinearity gives rise to oddities galore,
And its “gallon” measurement is so 20th-
century liquid-centric. The most logical
metric for us would be kilowatt-hours/100
miles, kWhic, for short. It gets directly to
the point: How much energy is required
to go a given distance. And it's neutral
about where the energy comes from: It
could be kWh off the grid, a gallon of gas-
oline using EPAs 33.7-kWh factor, even a
kg of hydrogen used in a fuel cell.

Its a new world for us all, whatever the
cars we're driving,

GRIOTS
i
GARAGE

Carr Carre fowr the Pexfoctiomist!

Wash your vehi
indoors withot

WE MAKE It. WE TEacH IT. WE GUARANTEE IT.

Find out what thousands already know about Spray-On Car Wash.
It is the safest and fastest way to wash vour vehicle without using a
= @ hose, bucket or water, Plus you can do it in the
{ warmth of your garage, Your kit includes: One
gallon and 35 ounces of Spray-On Car Wash,
our Finest Spraver and three ultra soft
Micro Fiber Car Wash Cloths.
58530 Serav-On Car Wasn K $7T4:960._ 549,99

Lse kpﬂ_p code AXR2 to save $24.97!

Orpir Tow Free 800-345-5789
-,EI www.griolsgarage.coni/AXR2

Have fun in your garage!
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Reinventing the brand

BY JONATHAN ELFALAN
PHOTOS BY BRLICE BENEDICT

HYUNDAIS EXPEDIENT ROLLOUT OF ITS
aggressively revamped vehicle line has un-
doubtedly gained it a few fans and invigo-
rated the brand’s image over the past year.
From the award-winning Sonata sedan to
the compelling new Equus luwry coach,
the Hyundai movement we're currently
witnessing was most certainly set in mo-
tion with the arrival of its Genesis range.
er to experience this new halo car

in full, we signed up to put the top-of the-
line model—a 4.6-liter 385-bhp V-8 Se-
dan—through its paces for a year. Would
it be the new ultimate huxe bargain of its
segment or would it simply be an attrac-
tive veneer peeling off its cheap substra-
tum the minute you drove it off the lot?
Heres what we found after 34,000 miles.

From our first encounter we were im-
pressed, like many others, with the com
plete package Hyundai was offering with
the Genesis. Although we didnt find its
exterior all that inspiring, it wasn't off
putting either. It looked to have
borrowed some elements from
Mercedes-Benz (hey, if you're go-
ing to borrow), none of which
combined © form a unique de-
sign language, but it was a huge
step in the right direction.

Scanning over the optiors list,
there wasn't much to choose from,
simply because the V-8 model
came with almost everything in-
cluded. The one thing we could

I/EEI\J ROAD & TRACK wAPRIL 200
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and did add was a $3500 Technohgy Pack-
age (now standard on the 2011 model) that
bumped our total surrounding Lexicon
speaker count to 17 from 14, upgraded our
navigation system to an 8-in. screen, added
Smart (radar) Cruise Control, adaptive
(turning) xenon headlights and a rear back-
up Camera, among other interior comfort
and convenience items. And yet among the
spoils of standard leather-wrapped surfac-
s, wood trim, Bluetooth, iPod integration
and dual climate control, we still had some
trouble getting beyond the fact that there
wastitanoption for a cooled passenger seat
(only the driver gets one).

A couple of staffers occasionally man-
aged to coerce some weird glitches out of
the infotainment system (corrected with

2% Looks like traffic is fowing vary wall on
the 5 today..the Hyundai's satellite naviga
tion system proved not anly handy, but
alen sasy to use and handsomely styled.

a cycle of the ignition), but for the maost
part we found the system to be sound and
intuitive, albeit a little basic in appear-
ance. But given the choice between basic
and effective or pretty and overcompli-
cated, we'll take the former any day.

The interior of the Genesis is spacious
and comfortable, and sflnrm a pleasant
layout, although some of the tactile items
such as the multimedia control knob and
the wood-trimmed gear selector lack a
high-quality heft. That said, nothing ever
broke, or felt to have loosened in toler-
ance on our watch, but we'd have to re-
serve comment on longer-term durability.

In terms of the more essential hard-
Ware, we approve of the Genesis' Tau V-8
engine and the 6-speed transmission.
Power and torque aren't exactly up to our
highest power-oversteer standards, but are
sufficient to snap off a 5.5second 0-60-
mph run while averaging a respectable
211 mpg during regular driving, As for the
6-speed automatic, we commend
its smooth, jerk-free operation,
but we also believe that if thereks
a manual shift mode, it should rev-
match on downshifts, a feature
this transmission didn’t have.

The biggest area for improve-
ment on the Genesis, though,
would have to be the electrohy-
draulic steering. Some com-
plained about an overboosted,
odd-centering feel while others

2010 Hyundal Benesls 4.5
SR, SUBJECTIVERATINES

Driving xcitement & B B
Engie RE B R
Gearbox R R & &
Stearing @ B B
Brakes B EE
Handling 0 B &8
Twringeomfort R 8B B R &
Interior styling @ & & &
Exterlor styling 8 B & ®
Ergonomics /controls 2 & B 3@
luggage space 0 B B B @
Interior durability @ & 8@ B
Relisbility B B 8 =
Fuel efficiency* = & =
Ownershipeost @ @ @
Bamed onazealeaf | o5, with 5 heing hest

Deliversd price  $43000
Total resale value ot end of test $32,425
{radk 4n price from Gefey flue Amk)
Total miles covered in test 34,075
Miles since last repart 4375
Average miles per gal 211

Depreciation, 361 days  $10,575
Gasoline W6Ggal @$5240
Mditionalall 1quart @ $5
Routine maintenance  $770
[Overallcost for 36075 mies  $96,530
Costper mile £9¢

Mol frow fime= (il change, inspection, brake ad just-
ment & tie ratation at 7500 and 22,500 miles ($100
each }; 15K-mile service included all of the sboveplus
engineair filler (3200} 30K-mie seniceincludes
ewerything fram 15K seevice plus cabin air filter and
enginecoolant flush ($310L
Repairs: na
linforeseen events: na
"Road & Trackt Fuel Econamy Rating
9 less than 16 mpg
®mE Bto0mpg
BEaA At2Smpg
RARE 25t30mpy

 AERER more than 30 mpg

found, especially at higher speeds, the cars
front end would feel too light for comfort.

Nevertheless, given the cars premi-
um status, we can’t complain about the
non-premium cost of our maintenance,
or the fact that we would still have 9
years(65925 miles left on our powertrain
warranty. Or that, based on our post-test
trade-in value (courtesy of Kelley Blue
Book), our Genesis has the lowest per-
centage of depreciation out of the last 15
cars we've tested with the exception of
the Andi R8.

Times are changing at Hyundai and
the Genesis is just the beginning,
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F's Radical New

Rules for 2013

Grand Prix racing
will enter a new era
in 2013 when turbo
engines retumn for the
first time in 25 years, in
conjunction withother
rule changes designed
to make for a more sus-
tainable F1 future.

The push fora return
to turbos began under
former FIA President
Max Mns]ey, who had
long argued that the rules
should encourage engine
manufacturers and teams
to focus RED resources
on technology that had
relevance to road cars.

The theory was that
not only would it be
advantageous for the
sport to be seen as po-
1'1L'Lcaﬂ}' correct, it woulkd
also help to ensure that
engine makers could
continue to justify their
expensive involvements,
The successive with-

FORMULA
RENALILT:
An Alternate
Route to F|
and IndyCar
Fame

—
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drawals of Honda, BMW
and Toyota between De-
cember 2008 and No-
vember 2009 suggested
that Mosley was right to
be concerned.

Attheendof 2010a
defmitive set of rules was
finally agreed an, and
from 2013 everyone will
use 4-cylinder 1.6-liter
engines. The FlAaims o
maintain a power output
similar to that of the cur-
rent engines, bt with a
reduction of 35 percent
in fuel consumption. The
rules package includes
what the governing
bady calls “extensive”
energy management and
recovery systems. [nan
attemnpt to keepalid on
costs, drivers will have
just five engines apiece
for the whole of 2003, a
figure that will drop to
four in 2014.

The existing engine

:: Back in the 1580s, BMW's turba 1.5-liter 4-cylinder F1 engine was legendary,
putting out 1300 bhp in qualifying. The new engines for 2013 won't be as potent.

makers—Cosworth,
Ferrari, Mercedes, Re-
nault—have been party
to the discussions and
have clearly accepted
that the small urbo
represents a good solu-
tiomn, al L'hm.lgh Ferrari’s
enthusiasm has been a
little muted.

Parity with road-car

technology appears to
bekey, and that clearly
excites the mainstream
manufacturers, The hope
is that others will also
enter the F1 fray, with
VWikudi ontop of the
list oflikely contenders.
One downside is the
sound the new engines
are lkely to make. The

current V-8s might ot
produce the same sort
of music asV-12sof the
past, but it's still part of
thespart’s magic. Even
F1hoss Bernie Eocle-
stone has expressed his
fears that the flat sound
of the new turbos might
be lacking in appeal.
Adam Cooper

e
As racing series go, Formula Renault 3.5 flies under the
radar Although it slots in neafly between GPS and GP2
and delivers the same brand of closa racing, it lacks their
visihility, not to mention the imprimatur of Formula 1 boss
Bernie Ecclestone. Like GP3 and GP2 racers, the 1320-b,
carbon-fibar-bodiad 3.5 racers are built by Dallara and
incorporate F1 aerodynamics that enhance ground effects
Powered by a 425-bhp 24-valve 3498-ce Renault-badged
Nissan V-6 utilizing a production block, the cars are fitted
with a B-spead semi-automatic sequential -shift gearbo:

-

with paddle shifters. There's no duich pedal o laft foot
brakings a snap. By the way, Formula Renault 3.5 cars
cost about §217000, but mest drivers rent their rides
from teams such as Carlin, ISR and Epsilon Euskadi
Performance-wise, a Forrmila Renault 3.5 car is between
B and 12 seconds a lap slower than an F1 car at Monaco,
which is the only venue the two series will share this year.
In its 13 seasons, FR 3.5 has helped launch the F1 carears
of mumerous talented drivers including series champions
Farmandn Alonso, a two-time F1 Werld Champion, plus
Hobert Kubica, Marc Gené and Heikld Kovalainen as well
a5 Indylar's Bartrand Bagustta. And whils they didn't

win a Formula Renault championship, other outstanding
alummi nelude 2010F1 Warld Charnpion Sebastian Vetisl
as well as IndyCars Will Power, Justin Wilson and Enrique
Bernoldi - Joe Ausz
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The Charly 1005,
first produced in
1952, features a
rider who leans into
tumns and swings
back upright on

the straights.

Charly 1005

CODE# SCCHAR
$79.95 phus S/H

To order by phane: 1-800-814-5656 (toll free)
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The Type C went
well over 200 mph
in 1937, with Bernd

wiheel. Neat Avus
case seals the deal.

Auto Union

CODE# SCSV IAUS
$129.95 plus 5/H

Schuco’s nostalgic creations are
all the rage these days, perfect for
display at home. Better yet, crank
them up and let the fun begin!

Not al Schuco toys
are classic Emopean
cars. Gase in point:
this very American
Midget Racer.

Midget Racer

CODE# SCSIMR
£79.95 plu 5/H

To order cnline: shop.roadandirack.com


http://downmagaz.com

@ ROAD 8 TRACK w APRIL 200

Porsche
Pandemonium

Picture 200 Porsche 911
GT3 Cup cars taking
on Germany’s fabled

Niirh urgring, and you'Tl

understand why the
inaugural Porsche Car-
rera World Cup is a mace
that's sure to go straight
to YouTibe. Set for June

15, the 6-lap (702-mile)
sprint will take place

prior to the start of the
3%th ADAC 24 Hours,
which attracts more than
200,000 spectators to
the Ring’s challenging
Nordschleife. One thing is
certain: The winning car
will be a Porsche.—JR

ALMS Partners
with ESPN-ABC
A wide-ranging slate
of ALMS races is now
just a tap of your TV
remote or a mouse dick
away, thanks to a multi-
year agreement that
will bring events such
as Sebring and the Petit
Le Mans into your home
live, via streaming video
on ESPN3.com or www.
AmericanLeMans. com.
Races will be shown on
ABC and ESPN2 ona
tape-delay basis—JR

While IndyCar is
throwing out its current
formula in 2012 for a
brand-new approach
to open-wheel racing,
Grand-Am hasopted for
amodernizing makeover
filled with sex appeal.

The Grand-Am series
is set for its first batchof
radical changes since the
Daytona Prototype and
Grand Touring categories
were ntroduced in 2002

“Anyy good business
continues to react o
feedback from the mar-
ketplace;” said David
Spitzer, Grand-Amis V.P.
of Competition. “In our
case, we're respond-
ing to the needs of our
competitors and there
is arecognition that we
need to address all of
the ways that Daytora
Prototype racing is ap-
pealing. For 2012, we're
keeping the best of what
we've learned so far and
will make fundamental

changes elsewhere”

First on the list, and
after a decade-long
din of complaints, the
homely DP cars will go
under the knife to have
their cavernous cockpits
reduced in width and
height Look for some-
thing more akin to what
the closed-top Le Mans
prototypes offer. Like
the 2012 IndyCar aero
kits, auto manufacturers
could also have theop-
tion o build their own
DP bodywork.

The next round of
body changes involves
the use of genuine
road-car nose- and
bumper-styling cues.
Starting in 2012, actual
grille pieces and head-
light fixtures could be
adopted—a first in the
maodern sports-car era.

“Our aim is o create
a prototype body shape
that is connected to the
needs of the auto in-

dustry while still main-
taining the look of a
fantasy race car” Spitzer
explained.

Paddle-shift systems,
a new front crash struc-
ture, a multi-element
rear wing and revised
engine and cockpit
cooling are all on the
docket, but those arent
game-changers. Be-
neath the curvy new
skin, the biggest me-
chanical change tothe
2012 DP cars will be
found in the engine bay.
After 10 years of big,
thirsty powerplants,
2012's buzzwords are
“amall]” “turbo” and
“efficient”

The current crop
of 5.0-liter V-8s from
Ford, Chevy, BMW and
Porsche could still be
pressed into service, but
the option to use more
relevant, production-
based turbo engines
andalternative fuels isa
strong likelihood.

Changes to the GT
category will be less evi-
dent. Grand-Am's goal

is to add new marques,
rather than to rewrite
the rule book.

“There are a lot of
different types of GT
racing cars through-
out the werld, and it’s
incumbent upan us to
make it easier for them
to compete in Grand-
Am,” Spitzer continued.
“Without asking them to
miake too many changes,
wewant Audi, Ferrari,
Lotus, Dodge and others
tobring their finest o
fight each other and the
current manufacturers
in our series”

Grand-Am's 2012
plans are filled with
smart, sane and cost-
conscious measures, but
oneradical ad dition o
the series could come
to fruition by 2013,
according to Spitzer.
“We're very close to
making aU.S.-based
DTM series happen
as a support series for
Grand-Am."

Mow wouldn't that be
interesting...

— Marshall Pruett

D.W. Jr.—Revolutionary Racer

The initials stand for Darrel Wallace Jr,
a young Mobile, Alabama native who
appears headed for NASCAR stardom.
Lasgt year, Wallace, driving his Revolution
Racing stocker, became the first African-
Amarican and the youngest driver (16
years, nine months, seven days) to ever
win a race in NASCAR's K&N Pro Series
East, one of the stock car sane-
tioning body's premisr
o training grounds

Another win and seven top-10 finishes
earned him Rookie of the Year honors as
A standout candidate in NASCAR's

Drive for Diversity program, Darrell
hopscotched from go karts to Bandoleros
to Legend Cars befors moving up to the
400-bhp United Auto Racing Associa-
tion late model stockers in 2007 As the
UARA rookie of the year in 2009, he
caught the attertion of NASCAR team
owner Jos Gibbs, who signed Wallace as
a devalopmental driver for IGR. As cne
of the minority-owned Revalution Rac-
ing's stable of upeoming drivers, Wallacs
is racing this year in the Pro Series, his
E50-bhp car carrying the colors of Vibe
magazine —J7
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HE 2010 F1 SEASON WAS AN EX-
hausting marathon, 19 races long,
The championship lead changed
nine times—a record. The three
leading teams— Ferrari, McLaren
and Red Bull—were like planets in outer
space, each in its own orbit and totally
preoccupied with F-ducts, blown diffusers
and flexible wings that were the currency
of speed. Each took a different approach
to car design and team management, and
while one or another might enjoy a mo-
mentary advantage, their }'.-er[nrmanoes
over the long arc of the championship pro-
duced an almost identical result. It was as
if a magnetic force manipulated crashes
and wins to keep things close, and four
drivers started the last race still in the
hunt—alsoa record.

My friend John Love has observed that
races and championships fall with odds-
defying frequency to the driver whose
win makes the best story. But in 2010, it
was the losers story that offered the most
depth and dimension. Fernando Alonso,
my choice for the No. 1 ra nking, had a
season that extracted the full measure of
what F1 demands in these times. On one
hand, he is a genuinely nice guy, while in
the cockpit hes mithless and implacable,
wholly at ease with F1s culture of aggres-
sion. Beat your teammate! Push, push,
push! Block anyone trying to pass you!

To get Alonso, Ferrari bought out Kimi
Riikkdnens contract and agreed to make
him their number one—a back-room deal
that instantly marginalized the supremely
talented Felipe Massa, who was making
an emotional return after a life-threat-
ening crash in 2009. Alonso led Masa
home in the season opener, but as the
other teams found their stride, the new
F10 fell behind. By the time the team was
competitive again, midsummer had come
and Red Bull had five wins, McLaren
four. I factor into these standings how a

driver responds to adversity—a Degree of
Alonso may not be World Champ, Difficulty rating—and Alonso proved his
toughness during this frustrating period.
but he gets the nod as Fl's top driver Alonso clawed and scratched his way to

every point. Always on the limit, he made

mistakes—a massive qualifying crash at
- BY SAM FOSEY Monaco, a jumped startin China—but he
PHOTO BY PALUL-HENRI CAHIER kept the team’s morale up with his self-

confidence. Massa was almost equal in
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&% Dur second-best driver, Vettel,
in arguahly the fastest car of the
2010 season: the Red Bull RBG
designed by Adrian Newsy.

(B0) rasos reackamrmt. zom

speed, but Alonsos mental toughness—
typified by his dangerous, brazen pass of
Massa down Chinas single-lane pit entry
road —confirmed his number one status.
Hockenheim was the anniversary of
Massa’s accident—and the revamped F10
was ready. Like the car, Massa was fully
recovered and took the lead, heading to a
storybook ending—until Ferrari, acting
on another of Alonsos back-room deals,
ordered him to let Alonso pass. The rules
forbid team tactics, but Massa, dazed,
complied. Alonso was a distant 5th in the
standings, 47 points back, and many won-
dered if eight points—the difference be-
tween Istand 2nd in the expanded scoring
system—was worth the bad publicity. But
Alonso had felt the Ferrari come right, and
sensed before anyone else that he had a
chance at the championship. He regarded
the win, and the points that went with
it, as rightfully his. Like Michael Schum-
acher, he sees his success as f‘ulﬁllinga
moral imperative—whats right for Alonso
is right for Ferrari, and by extension, right
for the sport. Not surprisingly, Massa was
devastated. After Hockenheim his season
collapsed. He swallowed his pride and re-
signed for 2011, despite knowing that he

was offered the ride not because he’s fast
but because he’s not as fast as Alonso.

Tainted or not, the Hockenheim

ints—which cost Ferrari only a wrist-
slap of $100,000—propelled the Spaniard
into contention. His victory at Morgza, in
front of Ferrari’s idolatrous fans, was the
emotional high point of the teand's year—
and a reminder of just how fast Alonso can
be. Two weeks later he won in Singapore,
holding off Sebastian Vettz] in the nimbler
Red Bull RB6. His win in South Korea was
his fourth in eight races, thrusting him
into the championship lead. A cautious
3rd in Brazil, be arrived in Abu Dhabi with
acomfortable lead over Mark Webber,

In an unlikely scenario made possible
by multiple contenders, Alonso keyed off
Webber, Webber had a bad day, and Vet
tel leapt from 3rd place in the standings
to steal the championship. The Ferrari
brain trust had two Red Bulls to watch
for and picked the wrong one. Abu Dhabi
was a nasty shock, but Ferrari found its
first real leader since Schumacher, and
historically the Scuderia is at its best with
a strongman in the cockpit. Winners don’t
lose, the saying goes, they just run out of
time...and Alonso, slumped on the ga-
rage floor, was a man
who would have done
anything for another
chance. He'll be very
tough to beat in 2011,

Sebastian Vettel, my
pick for No. 2, was the
highest scorer in the
second half of the 2009
season, but didn’t win,
To have unfinished
business of this sort at
His extmordinary. He
should have dominated
in 2010—the Adrian
Newey-designed,
Renault-powered Red
Bull RB6 was in a class
of its own. Vettel won
only three of the first
15 races and didnt
score back-to-back
wins until the last two.
The speed was always
there—he won the
pole 10 times, tying
the record. But he lost
Hungary by failing to
observe safety-car pro-
tocol, at Spa be speared
Jenson Button and
took out Force Indias

Vitantonio Liuzzi, while in Turkey be crashed trying to muscle his
way past Webber. For all FI's emphasis on beating your teammate,
its etched in stone that you must not run into him., Vettel would
have been in the doghouse anywhere but at Red Bull. The compa-

PHOTOS BY PALL-

nys founder, Dietrich Mateschitz, regards
him as his personal discovery, and Vettel
rewarded him by scoring both Toro Rossos
and Red Bulls first wins.

My No. 3 is McLaren’s Lewis Hamil-
ton. Martin Whitmarsh, team principal,
has acknowledged his man takes chances
that don't always pay off—and that’ fine
with him, Hamiltons risk-taking grows
from the deep conviction that when he’s
over his head his intuition will sort it out.
His win at Spa, on a rainy day
with conditions changing from
lap to lap, called upon all his
self-confidence and skill—and
some luck, too, when he got
off track and missed the guard-
rail by inches, It was the drive
of the year.

McLaren prides itself on
a level playing field for its
drivers—equal cars, no team
orders. Even when world
champions Alain Prost and
Ayrton Senna—bitter en-
emies—drove for them,
McLaren stuck to its policy.
In Hamilton and Button they
again had two champions—
only this time they became

team, with plans to expand its position.
But that’s the future. Kubica needs a win-
ning car, and he needs it soon.

Mark Webber is my No. 5 In midsea-
son, he went on a tear, winning four of
eight, including Monaco and Silverstone.
Heres a guy who only the year before
had won his first GP, after eight fruitless
years in Fl—and now fans were clam-
oring for him to be champion. But the
team had different ideas: At Silverstone,

friends. Lewis had the bet-
ter year. In qualifying, he
trounced Button 14 to five.
Button won twice before
Hamilton, but then Hamilton
won three and outscored But-
ton 240 points to 214.

2 The best drive of 2010:

they removed Web-

Hamilton, above, winning ber’s front wing, giv-
in the wet at Spa. Kubica, ing it to Vettel. The
Webhber and Button have intra-team tension
the speed to win, but the got to Webber. Vet-
latter two are burdened tel began out-quali-
with faster teammates. fying him—by only

After his Spa win, he led
the championship and looked
unstoppable, But he crashed into Massa
at Spa and was sideswiped by Webber in
Singapore, Two races, no points—while
Alonso raked in 50, k was a short slump,
but I believe it cost Hamilton a second
championship.

Robert Kubica is my pick for No. 4.
When BMW withdrew, Kubica was left
rideless, ending up at Renault in Alonsos
vacated seat. The car was better than ex-
pected, and the tubular Pole qualified in
the tog 10 at every race but the last one,
Every few races he hung onto the leaders
and finished on the podium. The physi-
cal closeness of the drivers showering
each other with champagne belies the
harsh reality of how far Kubica is from
becoming a regular on that top step. He
came into F1 with Hamilton and Vettel,
and seeing their success must be reassur-
ing and excruciating. He knows he can
win, but the clock ticks. If you look at F1
from his perspective you realize how few
championship-caliber rides there are, and
how rarely they become available, Lotus
has bought a modest share of the Renault

tissue-thin margins,
but it meant he was
starting behind the young German, with
little chance of passing. Webber was FTs
Zeno—the closer he got to the finish the
slower he went—and his crash in rainy
South Korea was the mistake of a man
driving over his head. Still, he went into
Abu Dhabi standing 2nd in the champi-
onship, causing Alonso to focus on him
and letting Vettel escape. Webber's credo
is Hard but Fair. I would add Brave; in Va-
lencia, he rode out the years worst crash
without showing a trace of fear, Hels back
at Red Bull and while Mateschitz may re-
gard him as a mere journeyman, [ believe
Webber will again cause Vettel to radio
in—as he did in Hungary—asking, “How
the hell did Mark get to be leading?”
Jenson Button, 2009 World Champi-
on, is No. 6. Button's unexpected switch
from Brawn to McLaren could have
led to a highly combustible rivalry like
Vettel versus Webber. But his unfailing
good nature kept things calm, plus he
won twice early on, and there’s noth-
ing like a win to bond a driver to his
team. Button is the ideal number two, or

(R
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maybe I should say one and a half. But-
ton and Hamilton have their differences,
but they're confined to the esoterics of
car setup: Button prefers the stability
of understeer while Hamilton likes the
quick response of oversteer. Button is
exquisitely smooth, and his two brilliant
wins—both in the rain—showcased his
technique. But Hamilton, trusting his
instinct, is a tiny bit faster and better at
coping with cars that aren’t handling,
Nico Rosberg, my choice for No. 7,
stepped up from Williams to the newly
formed Mercedes team, where he was
joined by Michael Schumacher. In the
flurry surrounding the legends come-
back, Rosberg was largely ignored. When
racing began, however, he scored a pair
of 3rd-place finishes early on and later
added another. He out-qualified Schum-
acher 14 to five and outscored him 142
to 72— impressive numbers even if the
Schu, absent from F1 for three years,

wasn't at his best. i% Mo love lost betwesn old team-
Schumacher likes mates: Michael Schumacher fla-

the rear of the car grantly hlocked Rubens Barrichalla
to pivot around the at Hungary, nearly causing a huge
front, which calls crash. Rosherg, top, was often quick-
for a “strong” front er than Schumacher in 2010. Bar-
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f the Schu wasn't at his .
and encouraged their high-profile rookie,
GP2 champion Nico Hulkenberg— even
as Barrichello made sure to out-qualify
him decisively, 13 to six. Hulkenberg
grabbed the pole at Interlagos in the wet,
a dazzling performance for which I name
him Rookie of the Year. But the rapid Ven-
ezuelan, Pastor Maldonado, the Hulk's
successor as GP2 champ, has dangled $15
million in front of Sir Frank, and Hulken-
burg is left looking for a ride.

I include my last two picks—Kamui
Kobayashi (Mo. 9) and Heilki Kovalainen
(Now 10)—under my Degree of Difficulty
heading, [ know they arent in a class with,
say, Schumacher or Massa, but each pro-
duced outstanding performances despite
having little to work with. Kobayashi is a
fighter and as good an over-taker as there
is, He finished 7th at Suzulka, coping with
the pressure of racing in front of his coun-
trymen while at the same time conducting
a master class in passing. Meanwhile, in
the same race, Kova-
lainen was showing
how to be passed, how
o stay out of the way
while losing as little
of your own speed
as possible. Like Ku-
bica, Kovalainen was
occasionally able to
latch on to a faster
group—evidence
that he may soon
resign from the So-
ciety of the Moving
Chicanes.

Summing up:
2010 offered the ex-
citement of an ex-
ponentially complex
world-championship
battle. The year also
saw F1 making good
on its plan to reduce
expenses by limit-
ing testing, scaling
back staff sizes, and
restricting engine

tire and a “weak” richello out-dueled Hulkenberg, while development. Mega-

rear one. Pirelli has Kihayashi fearlassly passed anybody.
replaced Bridge- Kovalainen still has lots to prove.

stone as the tire

supplier for F1, and

first reports suggest that the Italian firms
rubber, along with a new car, will give
the Schu a chance to work his old magic.
If Rosberg can keep beating him, Nico
could find himself winning GPs.

I rank Rubens Barrichello No. 8. Wil-
liams welcomed Barrichello as their num-
ber one, delighted to annex his 18 years of
F1 experience, especially useful with lim-
ited testing. His generous spirit supported

spending manufac-
turers Toyota, BMW
and Honda have
withdrawn, replaced
by small private teams. At the FIA, the
contentious Max Mosley is gone, suc-
ceeded by the farsighted Jean Todt. Add
that Fl —knock on wood—hasn't seen a
fatality since 1994, and I'd say the sport
is in pretty fair shape. As for this coming
season, a young kid in a sinewy midnight-
blue car is the defending champ, and he'll
be checking his mirrors for flashes of sil-
ver and red—perhaps especially red.
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With its new engines, aern packages
and reduced costs, IndyCar's 2012
season marks a return to a wonder-
fully diverse open-wheel past

BY TIM TUTTLE
PHOTO BY F. PEIRCE WILLIAMS

SWEEPING CHANGES TO DIVERSIFY THE FIELD AND
contain costs are coming to the IndyCar Series in
2012. Turbocharged 2.2-liter V-6 engines will replace
normally aspirated 3.5-liter V-8s. Honda—the sole
supplier since 2006—has been joined by Chevrolet
and Lotus, which have also announced that they
will produce aerodynamic body kits. Dallara plays a
unique role in this transformation, building a rolling
chassis to IndyCar specifications for use by all teams
and delivering a third aero body style to the series.
IndyCar teams didn’t have any choices of what
equipment to run from mid-2007 through this season.
It was Dallara-Honda or stay home. For 2012, there
will be Dallaras with Chevrolet, Lotus or Honda pow-
er. There will also be Chevrolet IndyCars and Lotus
IndyCars, as the rules call for the aero kits to deter-
mine the brand of the car. When Chevrolet and Lotus
committed to doing aero packages as well, IndyCar
gave them the right to prevent a team from racing, say,
a Chevrolet-Honda or a Lotus-Chevrolet. “It becomes
too confusing for the public and its not good for the
manufacturer,” explained Tony Cotman, the IndyCar
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Meetings with prospective engine
manufacturers were initiated in 2008,
but when it came time to commit, Honda
was alone. Last June, [r?'Car’s proposal
called for a maximum of 2.4 liters with
up to six cylinders, fitted with one or two
turbos and direct injection. Two months
later, though, IndyCar reduced the
capacity to 2.2 liters. Moreover,
the engines were mandated to be
a stressed part of the chassis and
run on E85 fuel. The specifications
of the engines were based largely
upon Hondas recommendations,
as the company, along with Indy-
Car, wanted the powerplants to be
relevant to production cars.

“If you go back to the first
roundtable meetings in 2008,
a bunch of German and Italian man-
ufacturers and some domestics went
around the concept of an inline-47 Hon-
da Performance Development Techni-
cal Director Roger Griffiths said. “Honda
was always the advocate of the V-6. We
presented a lot of data. What the engine
needs to do and the power targets are a
lot easier to achieve than with a four. We
shared all the data we had.

“The Germans [Volkswagen] were bi
advocates of the inline design because o%
what they were selling in Europe. We're
not sure the American consumer will ac-
cept the change from a V-8 to an inline-4,
And from a performance point of view, the
V-6 was much more desirable. The draft of
the regulations came from a lot of work we
did with IndyCar, and until the last couple
of months it looked like we might be the
sole supplier. There have been some subtle
changes and compromises to the draft”

The door is now closed for any man-
ufacturer to come in with a 4-cylinder
engine for 2012, Chevrolet is building
its V-6 in partnership with Ilmor, while
Lotus has teamed with Cosworth. At this
point, none of the three engine makers
has confirmed the number of turbos,
but Honda is believed to have two, while
Clandio Berro, Director of Motorsport
for Lotus, says his company is “50-50" on
utilizing one or two turbos,

Added Ilmor President Paul Ray: “We
argued quite strongly that IndyCar should
decide on one or the other, but IndyCar
felt it gave manufacturers more options in
relation to its road cars. IndyCar has told
us all clearly there will be no bodywork,
no aero advantage par-
ticularly, to [the turbo
configuration].. There’s
probably a minor weight
advantage, carrying it in
the center of the car, if
you use a single trbo”

“There’s a lot
of relevance where
the series is going
in relation to
production cars.”
[ 1]
[ ] ]
MARK KENT

DIRECTOR OF RACING,
GENERAL MOTORS

‘When Honda, which has used [lmor
to build the current-generation IndyCar
engine, decided to build its own power-
plant for 2012, Roger Penske approached
Chevrolet about rejoining the series with
an llmor-built engine. Chevrolet liked the
rules, and the prospect of selling cars to
IndyCar fans. “This series is growing in in-
terest and popularity] GM Vice President
of Marketing Chris Perry said. “It provides
some of the highest return on investment
of any investment we conduct”

Penske offered the powerful induce-
ment of signing a multiyear contract for
his team, the winner of 15 Indy 500s and
an all-time leading 147 IndyCar (under
USAC, CART and IRL sanction) victories,

“We first looked at the new engine rules
and the series has aligned itself closely

with production cars on future emission
and fuel economy regulations,” General
Motors Director of Racing Mark Kent
said. “With a small displacement, E85, tur-
bocharging and direct injection, we're able
o meet all those standards and have cars
that are still fun @ drive. Theres a lot of
relevance where the series is going
in relation to production cars”

IndyCar will regulate power

levels )Er d.i.ﬂ'erent%lacks—Pup to
700 horsepower for road/street
courses and 550 for ovals—by
raising and lowering the turbo
boost, yet the rules are left open
enough for a manufacturer to
gain an advantage,
“Theres enough leeway to
have that development free-
dom,” Griffiths said. “One area IndyCar
has not been keen to try to put oo many
restrictions on is the fuel system. We're
keen on developing that aspect of the en-
gines. You could see some quite interesting
developments and it could make a differ-
ence [in performance]”

“Yes, there will be differences.” Ray
said. “It’s going to be quite a bit of interest-
ing development opportunity how we get
the power at different boost levels, What
we're asking out of direct injection is very
complicated. Running it at 12,000 rpm is
up there farther than anything that’s been
done before. Theres a lot to learn,

“Ilmor's expertise is on the mechani-
cal side. GM has a tremendous wealth
of knowledge on direct injection, E85
and modern turbocharging. It has a lot
of technological understanding to bring
to the table. Its quite a good partnership
and if's quite a technical challenge”

The trio of engine suppliers and Indy-
Car agree that a stressed engine is supe-
rior to non-stressed.

“Every [purpose-built] racing engine is
a stressed part of the car” Griffiths said.
“It creates an integrated structure, When
you attach the suspension to the car, it
allows them to work as intended. The
car twists if its non-stressed. When you
make changes to the car, you can actually
feel it rather thana car winding up like a
coil spring. It's a much neater package
Cotman said. “Those days of the flexy
flier are gone” While IndyCar has gone
in that direction, there were some pro-
ponents who felt non-stressed would fur-
ther reduce costs and help smaller teams
not only gain entry to
the Indy 500, but also
compete in the com-
plete IndyCar season
schedule.

Engine costs will
be reduced for 2012,

although the exact amount hasn't been
specified. Honda has committed to re-
ducing its lease up to 40 gement from
the $935,000 it charged for the 2010
season—which would bring it down
to $561.000. Teams are allowed 10,000
miles and receive five engines per lease.

“That's significant durability] Ray stat-
ed, “It’s going to be quite a challenge. At
2000 miles, the engine has to produce
within one percent of its horsepower
when its fresh. A lot of development on
these engines from the first time it fires
up to the first race will be on durability”

The Dallara-produced rolling chassis,
which will be built in Indianapolis, will
cost $349000 and be available with body-
work for $385,000. A complete new Dal-
lara cost $700,000 in 2010,

The aero body kits will cost $70,000
in 2012, They are comprised of front and
rear wings, sidepods and engine cover,
The underwing and nose will be built
IndyCar specifications.

“I believe there is enough leeway in the
[aero] rules that the cars will be unique
and the fans will be able to differenti-
ate them on the track” GM's Kent said.
“Once we decided we wanted to get back
into the series, we saw an oppommiryfor
us todifferentiate the entire car”

Lotus, for the record, is building a facil-
ity in Indy to produce its aero kit. “The
body [aero] rules are a little more open
than the engine.” Berro said. “Everybody
will not be the same. We will have three
different kits, one for road course, one for
ovals and one for Indianapolis. But it’s clear
our priority for the first seven or eight
months of this year will be the engine”

IndyCar racing has been known for
its innovation and relevance to the auto
industry ever since its beginning more
than 100 years ago, but lost its influence
in recent years.

“I think its IndyCar energized,’ offered
Gil de Ferran, the former Indy 500 win-
ner whaos also a member of the committee
IndyCar CEO Randy Bernard formed to
create the 2012 rules package. “Its like a
big boost of adrenaline in every respect. 1
think it generates a layer of interest that
previously wasnt there when you have a
single-make engine anda single-make car.

“The companies getting involved in our
sport are big. They are going to energize
the series with promotion, with exposure,
with marketing investments. Otherwise,
why else would they get involved?”

“The impact of what IndyCar did was
tremendaus,” adds Kent, “We look at the fan
baseand it’s young, and the viewership is up
tremendously, Sporsorship has doubled in
the past year and that’s always a good indi-
cationof the sirength of the series” )

Your friends and family consider you to be their automotive expert, so

now we're inviting you to share that knowledge with others. Jain the

ROAD & TRACK Online Panel and provide your opinions on a wide range of
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The Highs (and Lows) of Racing a Ferrari

ALTHOUGH LAST YEARS ALMS GT SEASON DIDNT
finish as well as we wanted, or how we thought it
would, it was a great season. We had some fantastic
races in the Risi Ferrari, some great results, and we
were always in the title hunt right up to the last
minute—literally?

Personally, | never made any big mistakes that
caused us to lose points, and always took the car
to the checker without crashing or losing it in
any way, so I'm proud of my season, I put a lot of
energy and time into learning new circuits and, if
I dont get to race in the US. this year, it will be a
shame to waste that experience. [ finished 2nd in
the Drriver Championship and want to finish that
last lap, goall the way and win the title.

As race fans will recall, the 2010 Petit Le Mars
was a great race, but we ran out of fuel on the last
lap and lost the championship. The outcome stll
hurts—even now.

Toni [Vilander] and I had a good week preparing
for the race. We started 2nd but after 58 minutes
had an issue and went to last, one lap down. We
both drove so hard for the rest of the race, battling
with the BMWs and Corvette. Wee not only caught
up again, we managed to pull away. We had a good
gap but then everyone knows what happened. We
were doing things like triple-stinting tires on one

side and double-stinting the others to save time in
the pits, and such old tires made the car difficult
o drive.

I feel bad for three reasons. One: We lost the
race itself. Two: Ferrari lost the Manufacturer
Championship, the biggest target. Three: | may
never have the chance to do it again. We should
have won, but that’s racing,

Since then, I've helped develop the new Fer-
rari 458 Challenge car. Michelotto has done a very

od job developing the F458, and it looks a lot

ster than the F430. T think the hlgge:t develop-
ments are the handling, gearbox and traction con-
trol, and, of course, it's beautiful to look at.

The car is a lot stiffer, more like an open-wheeler,
and very precise with the steering wheel. With
the 430, it was quite easy to lose the rear or miss
a braking point but theres 50 percent less body
movement with this car, so you can concentrate
on going fast instead of thinking about body rell
or losing it in a comer, [ think both amateurs and
professionals will find it easier to drive. A big differ-
ence is the gearbox, which is a lot faster; it changes
up and down so quickly. With the 430 you have to
hope you are on the right revs to accept gears, but
now you getto a corner and can shift down even at
the last moment The traction control is also much

better than in the

430, making it easy

to exit corners. With

the development of

- the 458 Challenge

— car and the test re-

sults so far, its look-

ing good for the
new GT2car

Sooner or later
this car will make
a difference, and I
think the 458 will
be even better in the
ALMS than the 430.

&% Part of Brunis
duties: Helping ta
develop the new
Farrari 458 Chal-
lenge car, which
Bruni saysisa
much easier car to
drive fast than the
pravious 430.

-

BELTRONICS

—PERFORMANCE RULE

VECTOR 995

imports

High-Performing radar and
laser detectors starting under $170

When you want to be in control,
Performance Rules

The Vector Series from Beltronics protects you against all radar and laser bands.
Take our worry free 30-day test drive* today and see for yourself.
If you're not completely satisfied, simply return it for a complete refund.
See for yourself how Beltronics Performance Rules.

BELTRONICS VECTOR
S E R

E I E 5

Call toll-free 800-588-4899
or visit beltronics.com hac




legs by dying over some perceivable period
of ime, allowing you to drive to the parts
store and buy a new one.

'I'EE The scoop on “turn-in,” zfm:h;%w"“;;‘:ﬁum“ﬁﬁ?
valtage thres! ?Finally ist soma-
Sudden battery death thing out thera we can attach to a vahicle or

its battery to give us some warning?
A"VIEE and airing down tires o s

BY TOMWILSON
TURNING A PHRASE: 1 havebeenan

avid readar of Aoad & Track for decades and
as a car lover, [look forward to reading the
reviews. [ have noticed that reviewers, in
describing handling chara cteristics, seem
ok - to uge the term “turn-in” when referring to
an aspact of responsa to steering input. [

Nobody does it better than have never read the term “turn-out” in such

descriptions. Maybes I've missad something,

Hawk Performance! but fnd this term canfusing Could you

elaborate on what it means exactly?

PROFESSIONAL MOTORSPORTS
Hawk Performance, the official brake pad of
SCCA & NASA, is the proven industry leader

with championships in virtually every form do is slowl :
ot run every month or sa 1-inch nut is welded to
. canister for easy removal
DRIVING SCHOOLS ARING DOWN FOR COMFORT: 1 am 2 65 _ _
seeking a way to improve the rather stiff and is pre-drilled for safety wire

World-class driving schools like Skip Barber
Racing rely on the stopping power, durability
and safety of Hawk Performance Shouldn't you?

the apex” T

ride [ experience from my 2009 Cadillac
CTS. Some time ago [ read an articls by
a knowledge able autometive writer wha
conducted a rather precise mileage test
to determine what effect would sccur by
reducing the tire pressure 10 to 15 percant i\ is specially designed for today's
from the makers recommendations on the L synthetic and long-life motor oils
door column.

He found an improved ride with no mea-
surable change in fuel consumption Pleasa
DINETLY DYING BAT TERIES: Liwing comment on this practica.
in Phoenix, Arizona, our “3-year” batteries
last only about one and a half years or so.
Wiz learn to live with that but what is very
frustrating is contemporary batteries in
late-modal cars seam to die with no warn-
ing at all They start fine in the morning,
then ara totally nenstarters in the parking
garage at 430 p.m; or they run fine when
parked in the home garage at night but are
dead in the morning. Not even a click from
the starter solenoid.

I memory serves ma, back in tha day bat-
the corner once the teries let you know they were on their last

the co

High-Flow media traps 99%
of harmful contaminants and

TRACK, STRIP OR OFF-ROAD

When you want fo go fast, don't forget to prep
your car with the right equipment. Hawk
Performance is the brake pad of chaice for all
forms of amateur racing.

variaes 4.
CARS, TRUCKS & SUV’S

Why spend thousands of dallars on a big brake
ldtwhen you can getup to49% more stopping
power by simply upgrading to Hawk pads?
Product available for most original equipment
and speciatty calipers. Upgrade now, install
Hawk Performance disc brake pads.

Heavy-duty machined
base plate with d ouble-rolled
seal and pre-lubed base seal

;u.‘l as 5o y
nggth than others: Heavy gauge steel
canister for extra d urability 2. WRENCH-OFF
and higher burst strength E o EiLTERR

a car points info

FIND THE OIL FILTER FOR
YOUR CAR OR TRUCK TODAY

ESTIONT

D0 YOU HAVE A TECHHICAL 0

Road § Track, K31 k

KNFILTERS.COM/RT

RACE PROVEN. STREET LEGA : B : : v
Broke Pad Tochno BO0-437-1734
1-800-542-0972 » HawkPerformance.com g

K213 L WRENCH-OFF OIL FILTERS
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BY DENNIS SIMANAITIS
ENEME HITOR

not an Oxymoron!

IF THE TERM “VOLVO ADVANCED RESEARCH” SOUNDS
oxymoronic, you're thinking of the old days when
this Swedish company was renowned for stolid—
albeit solid—automotive hardware. Today, Volvo is
at the leading edge with electric vehicles, fuel cells
and innovative schemes for energy storage.

C30 Electric

Backlast year, lsamp led a Volvo C30 Electric
around downtown Los Angeles. Briefly, I found
this BEV version to be city-zippy, silentand fun.
(See roadandtrack com/volvoelectric for details.)
These cars have now wintered in their native
Sweden—down to minus 30 degrees Fahrenheit!

Into 2012, the C30 Electric demonstration fleet will
be expanded to Belgium, the Netherlands and the
US.,, specifically California, New York and Indiana.

Indiana? Ener 1, Volvo’s battery supplier, has
amajor facility there.)

UFTHE NONTE:

Range Extension Body by A Turbine/Electric
by Fuel Cell Ultracapacitor Hybrid
Violvo is also investigating a variation Volvak most innovative idea At last year’s Paris Auto Show, the
an the “range-extmded EV theme, concerns engrgy storage—literally Jaguar C-X75 impressed everyone:
this one employing a fuel cell rather having portions of the bodywork act- But guess who had asimilar turbine-
than aconventional gasoline engine.  ing as ultracapacitors. Like a battery, powered series hybrid way back in
Jointly developed with Powercell a capacitor stores electridty, onlyit 194927 Viohwo! Also shoun at a Paris
Sweden, the unit incorporates a does soelectrorically, not chemicalle.  Auto Show, its Envirormental Concept
reformer stripping hydrogen from ‘The carbon fiber making up the Car had a 90000-rpm turbine (photo
anon-board supply of gsoline Fed  ultracapacitor would be sandwiched at left) linked to a high-speed alter-
this hydrogen, the fuel cell is highly and insulated within other com- nator. Later (see R&T, June1993),
efficient in generating its electricity pogites the fabricated component Tidrove the ECC brigfly around Vol
that extends the car’s range by as serving a dual energy-storage and SouthernCalifornia think tank.
much as another 155 miles. Volwo structural role. Voltages aren't high, Even in those days, these not-so-
expects to evaluate this tech sothere’ no danger if the pand & stolid Swedes were thinking well
ina C30 Elecric by 2012 damaged in an accident. aut of the box.

201 DODGE
CHARGER R/T

Visit the Road & Track Phota Store for more than
1000 exceptional images of your favorite cars,
. inn shots. 0 |
startat $21 for an 8 x 10 print, and optional fram-
ing adde a welcome finished touch. Our Photo of
the Month is offered at a 15 percent discount.

out of the box.”
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© MATTI HOLTZBERG—A WIZARD OF CARBON FIBER

Back in the early 1970s, a New Jersey enginser
known as Matty Holtzherg figured that carbon fiber's
superb rigidity and light weight would be great for
pushrods of small-block Chevrolets In time, his Polimo
tor Research Inc, was offering thess, connecting rods
and even a complete clone of the Ford Pinto 2 3-liter
inline-4. Significant portions of this engine<its block
walls, piston skirts, con rods; cilpan, pertions of the
cylinder head-were fabricated from Torlon, a carbon
fiber-anhanced injsction-molding compound devissd by
Amoco Chemical Co.

Tha Polimotor weighed less than 200 1h, produced 270
bhp and revved to 9000 rpm. A Pinto's engine
waighad 415 Th. and producad
BB bhp. One of Matty's Polimotors
powered an IMSA Camd Lights

Lola T616 1o a pair of podium
finishes in 19841385

Fast forward to 2010 New Matti Holtsherg has par
layed several carbon-fiber patents into Composite Cast:
ings Ine, his West Palm Beach, Florida, operation that
has expertise in the cost-affective tooling of die-cast
composite components. A carbon-fiber-optimized dohe
inline-4 along the lnes of Ford's Duratec 210 is one
example. Its block, die-cast of carbon-fiber injection
molding eompound, is 20 b lighter than its ahiminum
counterpart and costs enly half as much. One reason
for tha latter is the sdended lifa of dis-cast tealing with
injection-molded materials

By tha way, [ first encounterad Matty Holtzherg
years ago when [ worked at SAE. My reunion with
Matti results from the carbon-fiber history elsewhera
in this issue written by another wizard of this techmel
ogy, Gordon Murray.

Matty? Matti? Ha tdls me fewer people mistaks his
mame for “Marty” with the later spalling. )

Al our Top-10 Focal Point images are availdiel

Jackie Stewart at

To order, go to:
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The Finish Line

Makes Glass
INVISIBLE

“It's like driving with no windows”
America’s #1selling automotive glass cleaner
FREE offers, tips, videos and more online
1-888-STONER3

Freelnvisible Glass.com

—ROCKALUTO.COM —

B

ALL THE PARTS YOUR CAR WILE EVER VEEL

“OM ROCKAUTO, LLC (EST. 1999) F

706,955,067

LAMIN-X.COM

The Stable, Ltd.

THOROUGHBRED MOTORCARS
SINCE 1973
217 Main Street, Gladstone, NJ 07934
Sales: WB-234-2055 Service: W08-234- 1755
Siorage: Y08-234-2595 Fax: 908-T81-2509
www.stableltd.com
1930 ROLLS-ROYCE PARK WARD 20-25
((LOSE-COUPLED COUPE

‘We sold this fabulous car 28 years ago & trec'd.
ithack from that purchaser, Virually unb
Edwardian Grey body, w' black wi &mdded
foal, hh\ﬂmsmyumﬁg&rl wondwark, m ted Con-
nolly hides pipedin black & (6) matching dark red
wire wheels, Whi w&dnves beautifully! A
2011 Mmm&m ter Car, 105,000,

1949 CHRYSLER TOWN & COUNTRY CONVERTIBLE

Just 993 of the highly collectible 1949's built. A
workof art, with "Spitfire Eight" engine, Fluid Drive
& hand-fitted ash body work. Orig. Mavajo Brown
paint & dark brown /tan leather & Bedford Cloth in-
terior: AACA Senior National First winmer, "Best of
Show" Burn Foundation Concours, "Town & Coun-
try Registry" cover car, ete. 53,038 mi. $1:38,000.

An outrageniss aerodynarmic design w/ opticonal "Sky
" mwlm-(omvemmeiﬂmasmglecrdm}

ble bed), "Uniscope” sieering column pod with all
grums,em Original two-tone blue wionig, 6-cylin-
engine & 3-speed/ovendrive transmission, orig-
inal AM radio, all original manuals, Beautiful
throughout & drives well! 51,268 miles. $25,000,

One local family ewned this Ebulous car for about
9 years!. Finished in black & midnight hlue w/
black leather & to Sg:ecmﬂmwﬂnm wi orig-
mal {by mnnba}PV enging, twin rear-mounted
spares, original Waltham clock, beveled

vertible top rear windows, tilt steering u%u], rull
Teather interior, ete. 35 218 miles since new. $85,000.

47 GREAT CARS IN STOCK

ENTER TODAY - Win this week!

Grand Prize Drawing — May 13, 2011

Winner's Choice of :

BMW 550i Sedan * Corvette Grand Sport Convertible * Porsche Cayman 5+ or $50,000!

TICKETS ARE
ONLY $100 EACH
Only 1500 tidkets available

Bonus drawings for $500 each - every
Tuesday and Friday beginning:
Friday, February 25, 2011 thru

Tuesday, May 10, 20m

Grand Prize Drawing

" Porsche Cayman § ay 13, 20M
Lotz o) All drawings take place at
. A 4:15pm EST
Entering is as easy as 1-2-3: Toread complete raffle s visit
1. Visit LADD'swebsite at www.laddinc.org to dewnlosd an yoww.laddinc.org
official entry form, complete and mail to the address below.
2. Make a secure ticket purchase anline at www.laddinc.org, ,
dick on Benefit Raffle.
3. Call our toll-free number 1-877-861-5233 and make s a
purchase with any credit card Monday through Friday,
£:00am to 5:00pm EST.
= b Disabllad (LADD) i

wmqnw.tmymmmmhmm‘muumw
Contactus at: LADD , Inc_» 38603 Victory Padoway * Ondematl, OH 45229
Relations

Debrbie Baker, Disector. ID avebopen ent and Public

e cothi Lol 1n. Code the ST

« Phone: S1Z4873511 + Emaik dbalershddincan

e does mot qualify 2 a charitabl a4
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-
Dr. Winnitred Catlees, Ceeator of 10X

RAISEthe ¥
OCTANE of
your AFTERSHAVE

Bentley built only 2319
R Types between mid
1952 and early 1955
(less than 800 per
g year). | have a pair for
$16,500. 1953 will start,
run and move. 1954
has no engine, perfect
for hot rod project. Both
require restoration.
971-998-2703

vl‘ﬁd:ﬂ'.i]“ﬂ friend was telling me about this
10X He's kind of a nerdy guy, you know but he
has this GORGEOUS girfriend. So Ifigure | gotta
try this stuff. | wore it for the first time last night
when | went out with a woman who had been in
the category of a “friend™ for a long time. | want-
ed to move things to be a lot closer than a friend.
Well, you should hawe seen the look on her face
last night. We are more than friends now.
This stuff is like catnip! It is amazingl”
¥ Jacqgues (LA) 10X reorder: “l am a physi-
cian, read about your study in the Medical
Tribung, and have been buying ever since. it's
really a fine product.”
Created by Winnifred Cufler, Ph.D. in biology
i—ILdP-.pd-dnu dm

All this for only

$2995

($79 combined retail value) g

lt's the complete package for the smoker. twenty Thompson
handmade, imported Dominican cigars, a dependabile wind-proof
lighter, and a solidly constructed cedar-fined divided humidor whose
quadrant hinges, humidification system and hygrometer makeita
weritable vault to protect your puros. This exquisitely fashioned
Thumidor is handsome enough to grace any smokers desk

At the low, low price of $29.95 for a regular $79 value, this really
is quite an offer. I'm making it to intro duce new customers to
Thompson & Co., America’s oldest mail-order cigar company.

1986
(Time 12:1:m and Newswoek 1 .'mm

www.athenainstitute.com
10Xis designed to enhanc e your sex-appeal. Vial
of 1/6 oz added to 2 to 3 . of caogne or afier-
shave lasts 4-6 mos., or use siraight Conlains
synthesized human phercmones.
Effective ﬁr 4% in8 m pdﬂhhad scientif-
ic study. N for all, since body
umﬂauiu but will vuﬂ: lln-ﬂ. Cosmatics

disiacs. Also 1013 for woman.
Nnti1 stores. Call (510) B27-Z200 - Order online
orsend to: Athena in Dept KTip

1211 Braefield Rd. Chester 5, PR 19425

Please send me __ vials of 10 for men ©4$99.50

andion ials of 10:13 for women S$88 50
fora “tofal by: (i money arder U check

Since 1915 our customers have enjoyed a rich variety of cigars
andsrmlers articles.

@&E9H1-800-649- 5776

www.thompsonspecials.com &%

Get your Classic Combo 20 now! 20 topnatch handmade cigars,
cedardined humidor and windproof lighter for ONLY $29.95 + §4.95 shipping (#826859).
AK, HI, Guam, Puert Rico must go priority mad - add an additional $10.00.
Hm;mumwwmm; cooniy tx). Remiftancs of any txes on onders shipped to a locafion
outzids of Fiorida ks the mmﬂynfhlpuﬁwl i the ewant we are out of 8 Pramivm brand,

to: Name: the right to substituts anofhar pramium brand cigar or size, of squal or gragter
Addness T875- Lighter style may vary due to avaitability. All writien ordars MUST inelude your
CitySte zip 'l'I‘I(M‘I]’MIN dpuhmwdm#hm Limit pre par customar

Phone; NG America's Oldest Mail Order Cigar Company, Est 1915
('PA20d 6% b, Canads 28 IS §7.50 per val) RTp P.O. Box 31274 » Tampa, FL 1-3274 + Fax: 813-882-4605

REJECT CHEAP IMITATIONS OFFER GOOD FOR 30 DAYS = NOT AVAILABLE TO MINORS AND GOOD DMLY IN THE USA

The Finish

HARBOR FREIGHT TOOLS

Quality Tools at Ridiculously Low Prices

FACTORY DIRECT
T0 YOU!

How does Harbor Freight Tools sell
high quality tools at such ridiculously
low prices? We buy direct from the
factories who also supply the major
brands and sell direct to you. It’s just
that simple! Come see for yourself at
one of our 340 STORES NATIONWIDE
and use this 20% OFF Coupon on one
of our 7,000 products®. We stock
Automotive products, Shop Equip ment,
Hand Tools, Tarps, Compressors, Air
& Power Tools, Material Handling,
Woodworking  Tools,  Welders,
Tool Boxes, Outdoor Equipment,
Generators, and much more.

NOBODY BEATS OUR QUALITY,
SERVICE AND PRICE!

| 11 DRAWER

| ROLLER
CABINET Lopo
INCLUDES:

. MULTIFUNCTIUN

uscn.umnmI s

+/ Over 4.5 MILLION NEW CUSTOMERS
in the Last 18 Months!

+/ NO HASSLE RETURN POLICY
+ Family Owned & Operated
+ We Will Beat Any Competitor’s Price Within 1 Year of Purchase!

Get More Coupons at HarborFreight.com

=

LIFETIVE MARRANTY

TORLS - LT
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LOTNO. 95275 | LOT NO. 93840 |
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The Finish Line

VWeathieriecn

Automotive Accessories
j = /

All-Weather Floor Mats
for Virtually Any Car, Pickup,
SUV or Minivan! Available in
Black, Tan or Gray.

FloorLiner™ is made from a Sturdy
High-Density Tri-Extruded Material and is
Digitally Measured to Perfectly Fit Your
Vehicle! Available in Black, Tan or Gray for
Popular Cars, Trucks, SUVs and Minivans.

) | They just
\ snap right in!

Side Window Deflectors for Virtually any Car,
Pickup, SUV or Minivan! No Exterior Tape Needed.

Cargo-Trunk Liner is Computer Designed Protection for Cars, Also Available in Dark Tint.

SUVs and Minivans. Available in Black, Tan or Gray.

at AUTWOMOTIVE
We erTech.com FRODUCTS LIMITED

2435 Wisconzin Straef » Bowners Grove, Il 60515 = Specialists in Original Equipment and

e 800-441-6287 Aftermarket Automotive Acossscris
Canadian Customers; www. WeatierToch. o EaEE

E2010 Machizil Aubom off ve Products Limited

Microbead Custom-fit
Lifetime Car Covers

Free Storage Bag, Free Cable & Free
Lock. Available for most models from
Acura to VW & more. Most vehicles
priced just $189.95 & usually ship
within 3-7 business days.

Get your custom-fit cover today at
MicrobeadCarCovers.com

STARTING AT

. 49"

KEYLESS REMOTE COVERS

COLOR *PROTECTION*STYLE
& & :
\\ Fs \\l | //_-—-‘.\\
\ fll \‘\\h . \_\\ /
These strong durable silicome rubber covers

simply siide ower your factory remote for
ionger lasting protection a_r!d added styis.

o

< _
Ford GM Dodge Chrysler Jeep fa
Toyota Scion Lexus Nissan Infiniti BMW \\
Hyundai Kia Mercedes Subaru Mazda

www.thejacketstore.col

Ebay Store: www keyfokrematecover.com

'.@ 2 ";56-99 st

i
| Ce-

Inquire at your
. Local Dealership!

THEIACKETSTORE.COM, LLC - 4738 South 131s1 81 -
Omaha, NE 68137 - Emall: infosalesgiithejacketstore. com

.free shipping most orders *150+
.free 132-page catalog

| BAVARIAN
autosponrt

Parts, accessories & knowledge since 1974
800.535.2002 - www.BavAuto.com

100% Money Back Guarantee!
Doctor Approved. Free 6 Months Supply!

Male Enlargement
Up To 5 Inches And
50% Gain In Width
In 60 Days Or Less!
PRO+PLUS PILLS
FEATURED ON

LONGER, WIDER, FIRMER
WE GUARANTEE PERMANENT ENLARGEMENT
ONLY WITH PRO+PLUS PILLS
PRO+PLUS FILLS nal jound
ble for you do maiman your|

iz
2B you foraver. Corlinue o ke PROS PLUS FILLS
1o reach youwr maximum palential and maintain your samual
slamna and peromance.
INCREASES SIZE, STRONGE R ERE CTIONS AND
MAINTAINS YOUR SEXUAL VIRILITY
We guaraniee your sesual perlormance can improve
infaily. PRO+PLUS PILLS boosts you ual energy,
amina and endu again and you will
0p pramatura aja g
RO+PLUS PILLS ou I ather brands d

creama. Compar the n OLUF CONESumer

Blnchas Blrches:
ﬂ
1imh 1Ich
thar Branda
PRO+PLUS PILLS ADVANCED FORMULA
oclus v formula for men with a form of HY POSPADIAS
than & inches and need a
calerated enlamgement o reach a much
Can also be usad by men larger than & inches
aranisad maximum enlargamant.
CREDIT CARD ORDERS TOLL FREE ANYTIME
1-866-T65-PILL (7455) FAX 1-818-345-4643
ONLINE ww.a\.'lmmedcal.com
WNW. D oD .com
SEND ORDER FORM AND PAYMENT TO:
1 AVID PRO MEDICAL dept. 14R6A I
Box 1835 North Hollywood, CA 91614
1 (CREDIT CARD ORDERS OMLY Toll F ree Amytime I
1-866-T65-PILL (T455) or FAX 1-818-345- 4643
¥ e (et o ks specityprnciucts md dept. showm abone, nes |
| Lo mpany 1
O heck OMmeyOrder OCah O OMaterGrd
1 O American Expoms. 0 Discover 1

| CREDIT CARD M. ]

| EFRE S Momtear OfS [0DE ¥ digit Securty Codefoundanbadk |
o o 4 dighson o A Bgrms |
AMULA

dayssupply .
1 60Daps Supply Plos 50 Diays Swpplly Free:
Total 120 days cupply _.Oniy 511000 5,
1 7T 1200ays Seppdy Pls 120012y Supely Free
Totad 240 s cpply nly $160.00 §,
177180 Days Seppdy Pz 1 3
1 Total 360 days supply Only$2i000 5
! SELECT OME FREE

Semciter T Excie Women. . - FREE,
Attract-A-Mate W™ Aftmct Wemen . FREE 3
TOTAL PURCHAS!

Residens add % o5
hippineg, Rush Sendice and lesu:
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Adam & Eve

& SHIPPING!

Enter This
Code:

“ROAD3"

at
'Checkout

Adult Products
& Novelties

Adam & Eve

adamandeve.com

Certain items not
available for discount

Can Your Touch-Up Paint Do This? Ours Can!

IF Step 1- Dab
[ 4

Fast, Simple, Dramatic Paint Chip Repairs...
with NO PAINT BLOBS!

* All OEM Factory Match Colors * Permanent Repairs
* Mo Clear Coat Needed * The Cure for Road Rash

Our proprietary paint and blending salution
allow professional repairs in minutes, not hours!

Rated #1 by The Wall 5t. Journal armong
do-it-yourself paint repair products -214/08

3 kit sizes: $39 * 549 * 359

CHIF

AR SYSTEMS

Order Your Kit Today!
Drcolorchip.com (866) 372- 2548

BRAKEWORLD COM

der in pertormance drilled & slotted rofors!
- . Brake pnds & rotors for all: Cars, m.-dsuv":

DrR.CoLe

AUTOMOTIVE PAINT CHIF REP

« BEST PRICES » LARGEST SELECTION
= GUARANTEED FITMENT
* MOST KNOWLEDGE ABLE REPS

F M& 'Kﬂlwlmhdl T
&wmd&dm -ﬂ'nﬂlr ing Distance L ITALLA

= Longer Pad Life » MO BLACK DU =

Stainless Steel Brake Lines @bmmbo

Shop online 24/7 @ www.brakeworld.com

Toll Free: 866-272-5396

A sharp, con

stent edge every time!

Standard
Sharpening System

Ki el

1 800 350-5337 “""’d‘la"h.

CALLING ALL CARS

Luxury, Sport, Classic Autos and
High-End RV's for-sale-by-owner.
Buyers/Sellers 1-800-546-8457.

wWww.cacars.com

Wheel Coilision Center
e

Euesllancs | Whesl Répal

7286 Pern Drive = Bath, B
Palenl assures 100% WHEEL INTEG RITY
STOCKING THOUSANDS OF REFIMISHED WHEELS
= From 575wheel Straighten, Weld, Polish,
« SalesExchange Palnt, Powdercoat &

ATALDG! Clearcoal

Sg

Deet RAT, FO Box 500
PRE a 4 IL ?
Thongs. To order

www.lansky.com
Buttalo, MY 14231
Men s Swimwear,
a catalog visit

your FAEE cataing.
Wsnnulrslnlltsll p I

Underwear &

PrevailSport.com,

WEw 2011 D HLINE WHE

call 1-800-3168-5136
or mail $4 to

|
Prevail Sport - BT4
PO Box 93099 |
Atlanta, GA 303%7

prevailsporticom '

ALLOY WHEEL REFAIR, REFINISHING & SALES

* GUFERIOR WORKMANSHIF  * GUARANTEED
* TESTED PROCESS * LIFETIME WARRANTY

www.wheelcollision.com

1-800-292-RIMS (7467)

F|)%:~ www. FIXRIM.com
e | 888-4-FIX-RIM

Dl Hos o, Ser o e, N Yok,
Mobils Wh el Repair Wi, S From s, Gearnd Repick, Sl o

Potholes,
construction

zones and
curbs wreak
havoc on
automobile

wheels'

GET YOUR ON-THE-GO
CONNECTION TO DAILY CAR
NEWS, REVIEWS, PHOTO
GALLERIES, AND MORE
WITH:

» Car and Driver mobile web
» Car and Driver's free Buyer's Guide app for
iPhone and iPod touch
» Car and Driver interactive digital subscriptions
via the Zino iPad and iPhone apps
For more info, visit
www.carandd river.com/mobile

Phone, Pudiouch, and Padars rademarks o Apple Inc., reghterad
i tho .5 and oer coutien F e nd P33, ATET

Pod fouch and Pad, W- leaﬂ:ﬂhmﬂmﬂ.

shnp.rnadandtrack com

maving gears vou can wear

watch the video

ROADTRALK

Dream
/| ifatime

WIN one of 1,053 prizes*!

Enter now at
www.roadandtrack.com/sweeps

nllmited.com

Ilil'lﬂ 10 the Public
1-877-360-5170
«r

<
4 4
=
>
i
|
K%
©
v

$25,000 CASH or FORD MUSTANG
GT CONVERTIBLE

FORD and MUSTANG are registered rademarks
of Ford Motor Company.

$2,000.00
CASH
or
Panasonic
Home Theatre
System with 30 TV

$1,000.00 CASH
or Nikon Camera

50 3RD PRIZES
= 10000 CASH or Delonghi
f{ \Caffea Bar & Es presso Maker

HABLAMOS ESPAFIOL
www.viamedic.com
1,000 4TH PRIZES

- - N
CROERONLINE B PHONECR MOBLEDEWCE 10 iz Fasshion Wateh

VIAMEDIC

SAFE =« SECURE = DISCREET

*NOPURCHASENECESSARY TO ENTER OR WIN.
& Carcian

itz & b

oo Verkrs
LLE 10648 Eth Ave., WV, WY 08 & ra sy bt prasantind i dferurt crastine
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Formula 1 announces new
greener engines for 2013

o
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The Swiss manufachrer Red Cow's
rumared "GREEN STEP RBACER" has
been spotted running tests in
Europe and South America,
pushing the green envelope  /
with an exchisive onboard

methane fuel refinery,
dairy and cheesa shap.

The newly formed Taiwan Hacing Group
unveiled their Prototype Green F1 Racer,
the TAI-COB 1. This car features a mono-

- and butier midure
@ contained in bright
o vellow energy pods attached

along the body. On-site cheervers
reparied srange popping sounds
under acceleration.

is jumping into F1 racing with an
experimental arganically grown testtube
V-8, powered by a potent mix of vegetable

stew and pond soum. From #s carrot nose to

its banana peel racing slicks, sach of these Gresn
Rarers will be bioengineered to take foll advantage
of the specific characteristics of all the dreuit.
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At Falken,we believe arace is notjust arace, its
atest. Qur rich motorsports heritage continues

AZENIS
PTZ72

to serve as the proving grounds for future tire
development. As a result, products such as the

new Azenis PT722 A/S are engineered to meet
the needs of today's driving enthusiasts. It is
this need that defines performance touring, in
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‘Aubry’ LaPrise | am completely
the “MyFord Touch” in general.
So alittle “review” would be nice.

Proud to do that for you, Julie. Think of SQNC"
with MyFord Touch™ as a really engaging control
center. From music and phone to climate control,
directionsand trip info, vou can stay connected
to your world with a simple voice command or
aneasy touch onthe 8" centerscreen.’

Jointhe conversationat ford.com/201lexplorer.

THE ALL-NEW EXPLORER

Drive one,




