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INTRODUCTION

There aren’t many technological inventions that have changed our world so much
and so quickly as the automobile. The car has given ordinary people more freadom
than any other vehicle In history. With a car, we can travel anywhere we want -
aven journeys thousands of miles long - whenever we want. Just think: with a top
speed of around B0km/h, the fastest method of private transport avallable before
the first automobiles hit the road In the late 1800s was the two-wheeled charlot -

Invanted aver 4,000 years ago

As well as providing speed and the ability to cover long distances, the automobiie
is also affordable. When horsos wore the main made of private transport, only the
woalthy could afford to keep them, leaving most paople to either joit along on a
cart, or simply walk. This meant that ordinary people rarely travelled far from home
(although the advent of the raitlways in the early 1800s did widen thalr horizons).
Mass produation of cheaper cars in the 1920s opened up the world to anyone with

a dooont-paying job,

Automobiles are conveniont too, Horses neod constant attontion: thoy must bo fod,
walered and exercised evory day, and they can only travel so far before they need
arest. As well as being able to carry more pecple (plus luggage), a wall-maintained
car can sit patiently on the drive or in the garage until needed. And all It takes to

start it up is the turn of a key or the press of a button

Of course, not all automobiles are made simply to take us from A-to-8. Somae, such
as top fuol dragstors and Formula One racing cars, are dosignod to amazo us with

their spoed. Others, such as the President of the United States’ ‘Beast’ imousine,

or the M8 Greyhound armoured car, are designed to protect their occupants,

So, fasten your seatbelt and get ready to enter the age of the automobile.

Wahiidanpaniisy




STEAM AND ELECTRIC AUTOMOBILES EARLY ENGINES

Since their invention in the early 1800s, steam locomotives revolutionised
the way people and freight were transported. However, some travellers
wanted o more convenient vehicle that they didn't have to share and could
use whenever they wanted, Some engineers created small, steam-powered
road vehicles, while others decided to try electric battery automobiles.
Many designs were created, but by the early 20th century it was clear that convenient to start-up, operate and maintain.
the internal combustion engine was going to be king of the road. - -
" &

-

The age of the automobile really begon with the invention of the internal
combustion engine. When fuels such as petrol, diesel or kerosene are burned
(or 'combusted') inside the engine (using an oxydizer such as air), they produce
kinetic energy, which makes the vehicle move. Internal combustion engines

are more fuel-efficient than steam engines, and proved far easier and more

¥
German inventor Karl Benz developod the first
The first steam-powered road vehicle
was designod by English inventor Richard
Trovithick. Using a high-presaure boller for
mare power, his Puffing Davil set off with six
passengors in 1801 at a spoed desoribed by
one witness as ‘faster than 1 oould walk’ (about
B8km/h). Unfortunately, only a few days after
thes historic journay, the boder caught fre and
Puffing Devil was destroyed.

automobile powered by an intemal combusbon
engne in 1B85. His revolutionary Motorwagen
had a 3hp petrol angine, three spoked whoels
with solid rubber tyres and one forward goar. Its

LoD speed was arowund 168kmn

The first mass-produced car was the

Eleotne cars wera vory popular in Europe and
tha USA from the late 1800s to tho sarly 1800s,
They were qusater and smoother, dxin't produce
smoke and wore easwor to use than steam-
powerad automebiles, Ona of the first successiul
models was the Flocken Elektrowagen. Designed
In Germany in 1888, its 1hp electric motor deove
tha back whools and could reach around 18km/h,

One of the last and most advanced steam
automobiles was the Doble steam car. Designod
in 1924, the Doble Model E only requred
30 seconds to boll the water needed to drive
the engne, was easy to control and could reach
speads as high as 120km/h,

Cidamabile Modeol R Curved Dash; 19,000
wore built between 1901 and 1907, It was
more affordable than most other cars at
the time, had a Shp engne, 2 forward and
1 rovorse goar and came asoithera 2-soater

‘runabout’ or a 4-soater family car

Created in 1901 by German enginears Pau
Damler and Wihelm Maybach as a racing oar,
the Marcedes 35 HP was a huge step forward
in autormobile design. It had a powerful petro
enginge mounted at the front that drove the
back whoels, a hand brake and a foot brake, 4

forward gears and 1 reverse gear
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TYPES OF CAR

Automobiles share many design features: they all have four wheels, doors, an
engine, and are operated by a single driver. However, they are also an extremely
versatile form of transport, and there are many different types — spacious ones for
families, all-terrain ones for adventurers - to suit people’s differing needs.

Coupas are sportier than a saloon. Thay tsually have a fixed roof {unlike a
convertible), a roar that slopos down, two doors, and seats for four people, ‘Coupo’
comes from the Franch word coupar, which means ‘out’, reflecting the idea that this

oar type is a shorter, or ‘out down, version of a more standard dosign.

Saloons (also called ‘sadans’ or Your-door cars’) have a boot lid that's hinged
bolow the rear window. This keeps luggage completely separate from the
passengor compartment. Thay are usually longer than hatchbaoks. ‘Saloon’
comes from the French word sajon, which means Targe roon’. ".

= [ & 2 (@ ? ) g

@ @ Sports cars are not designed to ba practical ~ they're designed to be fast and fun to
drive. The first sports oars appeared in the carly 1800s and the style has been popular
aver snce. They usually seat two people, ride low to the ground and their roar-whoeol-
driving engines are placed near the back to improve traction and acceleration.

Hatchbacks (also caled “three-' or ‘five-door’ cars) are popular with
families. Thoy're usually smaller than saloons, and have a full-heght boot
lid that hingos from the roof and includes the rear window.

Convartiblos (also called ‘cabriciets’ or 'soft tops’) are cars of any type with roofs that

SUVs (of ‘sports utdity vehicles') can seat up to seven people. They'ro usually four-wheel drive, can be folded down 10 give the driver andd PASSENEONS AN OPAN-&r cxpanence - perfoct
whioh means power from the angine is sent to all four wheels. SUVs also have high suspension for summertime daves in warm weathar, Mast comvartible roofs have a hinged metal
to provide extra ground cloarance, and are designed 1o drive comfortably over rough teerain. framework covered in flexible material that folds eithee manually of sutomatically.

12 i3






MASS PRODUCTION

Most of the millions of cars built every year are
mass produced in heavily automated factories.
Production starts with the chassis, which moves
along the production lines as stationary robots
attach components to it, as if completing @ giant
3D jigsaw puzzle, until a finished, ready-to-drive
car rolls out of the factory doors.

The first moving assembly line was invented by American
automobile manufacturer Henry Ford n 1913, Workers had
one task - such a8 attaching a wheeal or a door - which they
ropoated over and over as cach unfinishod Ford Model T
rolied past. Ford's industry-changng innovation reduced the
time it took to make a car from 12 hours to an inoreditie one-
and-a-haif

1) The chassisis the frame on whioh all the other
avtomotxie components are attached. It has to
Do strong 1o suppaort heavy sleaments such as
the engine, durable to last many yoars and also
Ightweght encugh so the car runs efficiantly,

3) O of the heaviest and most complex
components, the engine providas the kinatic

2) The petrol tank is added next. This stores the
fuel reeded to make the car run. Modarn cars with
ntemal combustion engines (Inoludng hybrid cars, onergy neededt to drive aloag the road. In Ford's

which are alse powered by eloctricsty) use petrol, factonas it was lowered into place with a crane

suspended over the moving assembly line,

deesel or blolfuels. Pure electnc cars have batteaes

instead of tanks,

4) The dashboard is fitted. This contains
various controls as well as dials that give the
dnver vital information (such as spoed and
fuol or batteryl lovels). Modern dashboards are
designed to bo user-frendly,

5) Located underneath and towards the back of 6) Engines oreate heat, and f it's alowed o bulld up

the car, the muffier (also called a ‘sdencer’) is an il can seriously damagoe the car. The radiator stops
important part of the oxhaust system, s main job this from happening. It contains a fluid ‘coclant” that
i 10 reduco the noisa that the engine makes, circulates through a serios of pipes, drawing heat away

from the engine

7) Most cars have four wheels, Two wheals (usually
the rear pair) are attached to the engine - those
are the ‘driving’ wheals (although some cars are
four-wheol drive). The front wheels are attachod
to the steenng wheal,

8) The last section to be placed over the chaseis,
engne and dashboard is the body shell. This includes
tha roof, windows, docrs, boanat (or ‘hood’), and
provides protection from the wind, ramn, and possible
accidants and colisons.




SAFETY FIRST

A tragic piece of history was made in 1869 when an Irish weman called
Mary Ward bacame the first persen killed by an automabile. While riding in
an experimental open-top, steam-driven car, she foll cut and was killed.
Since then, designers have tried to make cars safer and easier to drive. emmmEss = =
Here are just some of the safety features found on modern automaobiles. Z2
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When adaptive headlights sense a car
approaching from the opposite direction
thay avtomatically dp thedr bearns to avoid
blinding the driver. Thay alsc mave to follow

upcoming bends in the road

Antislock brakes stop the wheels
from locking up and skedding If

onuors in the front of the car monitor the

"

the driver puts on the brakes

path ahead, If they detect an obstacie, such -
100 forcefully, Tracton control

as a suddenly braking vehule or a pedestrian
ANSUres power 1s distribiged

Soeatbelts are an essontial

stopping into the road, the automatic brakng

| foaty I reth nt avenly between the wheels,
S | X 4 P S
systom actwates and siows down tho oar shfely Toature that provenis

which halps the car maintain 1s
drivers and passengors from being
Mp even on wet or oy roads

thrown forwards should their car come 1o a Ll Y

sudden stop. Thoy were first included as a standard

feature in the Saab GT 75010 1958



Luury avtomobidiaes are stll popular today among the noh and famous, with somea of

LU XU RY HUTU m U B I LE S tha bast-known brands including Rotls- Royoe, Bugattl, Bentley, Mercedes-Maybach,

Loxus, BMW and Hongal Using up-to-date technology allows modemn kuxury

Luxury cars are designed to turn heads, They are big, heavy and sleek, Their automobilos to combine comfort and safoty with high spoeds and acooloration.

engines purr, their paintwork and chrome shines. Passengers relox in comfortable
soats, feeling barely o bump as their limousine glides down the road. From their
invention in the late 1800s, automobiles have been seen as stotus symbols, and

it wasn't long before car manufacturers realised there was money to be made by
designing extra-special cars for rich people who wanted to show off their wealth.

The most axtravagant madern hixury cars cost hundreds of thousands of pounds,
and can include features such as fragrance systams to make the air smeil nioe,
retractable gear sticks and hood ormnaments, drnks glasses that automatically refil,
intanor tnmmings made from granite, rotating dashboards and a ‘starkght’ interior
roof made from fre-optc ights

Al the outbreak of the First People who could afford luxury
Mo6t luxury avtomobilas have &
World War, the Silver Ghost's cars could also afford
special decoration at the front
Automobales were not always reliable n chassis formed the basis for chauffeurs to drive them
Thase hood omamants symbokse
the early 20th century. Howevear, tha an armoured oar that was used around. Chauffours were
tha car manufacturer and are often
cutting-edge technclogy (for the time) by the British military. responsbile for keeping the car

Daautifilly designed works of art,
Rolls-Royoe usod, and the no-expanso- : o ~ ’ running smooathly and looking cloan
- —r T T

spared attitude (o materials and labour l’ l l and polished at all trmes,

made the Silver Ghost an instantly sought- |
after car, and ono of the first luxury

e . S——

automobiles

b I '." = vca
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MOTORBIKES

Like automobiles, motorbikes are a popular form of private
transport. However, the driving experience is different.
Dressed in helmets and leather overalls, riders sit astride
the engine and use their bodyweight to help steer os they
speed down the road on two wheels.

Touring motorbikes dka this Honda Gold Wing are bullt for
poople who want to enjoy long journoys (or ‘tours’). As woll
as big fuel tanks and luggage panniers, these Tull-dross’
tourers are built for comfort and have windshiakis, soft
saddles and a relaxed, upeight seat position,




Every summer, the Isle of Man hosts one of the most amazing, and exceptionally dangerous,
motarsport events in the world: the Tourist Trophy, better known simply as the 'TT', Unlike other
motorbike races, the TT runs entirely on closed-off public reads, and riders from all over the

world take their lives in their honds to speed, swoop and swerve their superfast vehicles around
the famous 60.72km-long Mountain Course.

The TT has changed a lot since it started n 1907, with dffarent routes and motorbike types used ovar the
yoars Thase days, the first week is given over [0 practice sessions and Lime trials, and the second Lo the actual
races, Thril-seeking spoctators lne the roads as motorbdees streak past, reaching weld over 200kmvh, their

ncders using &l ther skill to gain the quckest lap tima. And thare s a world of dfference between traveling
spoads like that around a dedicated racing track to the natural contours, dips and rises found on the ke of
Man. Riders must nagotiate namow, twistng roads kned with buldings, walls, ditches and trees. Ths demancs
stool nerves and unwavering concantration. One mistake, one misjudged jump, one poorly timed turn can load
10 SANOUS INjury ~ of worsa, Since 1907, thare have been around 260 nders Killed. For compaetitors this danger
% a vital part of the TT expanonos, alowing them to bacome part of an olite group, brave enough to take on the
toughest motorbike race i the world, However, recent charges - includng reducing the number of compeattors,
ntroducng batter safety equipment and warm-up laps before the race ~ have made the event safec
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From the automobile’s invention in the late 1800s, engineers
have competad to build the fastest cars on the planet. The World
Land Speed Record is won by driving the fastest average speed
(from two runs) in a wheeled land vohicle over a 1.6-km distance.
Attempts are usually made over deserts and salt flats because
the ground is hard, flat and there are no obstacles to crash into,

In 1927, the Sunbeam 1,000-hp became
the first automobile to travel at 328km/M
Wreostling with the power generatoed bty

twin V12 Matabele arcrafl engines, Beitesh
driver Henry Segrave had to drive Sunbeam

into the sea at Daytons Beach Lo slow down
after the wind caused him to swerve and -

nearly lose control,

Sivar, streamiined and slaak, the Railton
Spocal looks ike something from a scionce
fiction filen, In 1939, this 3-ton, B.4m-long
auvtomobile powered by two supercharged
Napier Lion W12 aeroplane engines,
roachoed §85km/h on the Bonnowvite Sait

Flats in the USA, The Rallton Special and Cobb's record was eventually broken in 1964 by
British driver John Cobb held the record for British speed logend Donald Campbell when he
another 26 years pushed his 4,000hp Bristol Protous gas turbine-

powered Bluebied ONT 1o 649kmy Unfortunately,
the racing surface of Lake Eyre in Austraia wan
not sompletely dry; if it had bean, it's kely Bluebird

woukd have gonoe oven faster.

> A3 NN

Blue Flame is dffecent (o all the previous World
Land Spood Record holders because it's propelied
by & rocket. In 1970, on the Bonnevile Salt Flats
in the US, American driver Gary Gabaelich piloted
his ultra-fast, 35,000-hp vehicle to 1,01 5km/M
Named for its paint job and shape, Blue Flame ia

11.3m long and waighs only 1,800kg (unfuelled)

Looking more like
a rooket than a car,
tho 10 ton, 102,0000p
ThrustSSC is the curront halder of the World
Land Speoed Record. In 1997, British driver

Andy Grean became the firat person to break the sound
barrier in a land vohicle when he hit 1,228km/h. And no
wondar = ThrustSSC is powered by two et engnes from

F4 Phantom fighter planos,

British driver
Richard Noble wanted
to take the record from Blia Flame, and in
Qctober 1983 he climbed into Thrust2
Powered by a Rolls-Royce RB. 146 jot ongine
(taken from an Enghsh Electrie Lightning
interceptor aircraft -~ ono of tho fastest jot
planes ever built), this heavywaight vehcle
stroaked acroes tho Black Rock Desort in the
USA, breakng the record at 1,01 9kmyh,

31
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FORMULA ONE

Formula One is the fastest motorsport in the world, Every year, expert
drivers in their speed-machines compete on tracks all over the globe to
become World Champion. There is hardly @ more exciting sight thon seeing
the most technically advanced racing cars line up on the starting grid,
engines roaring, as they wait for the lights to go out. Here are just some of
the iconic cars and drivers from Formula One’s 70-year history.

Argentinian Juan Manued Fangio was there at the start of N
Formuda One He dominated the 195608 by winning Mo \ >

AN -
the Driver's Charmpionatyp five bmaos, driving for .

four ddfarent teams, and winning 24 of the
52 races he entered. Victory came al a
sost, and in 1952 ho was thrown from

his car and sulfered a broken neck

However, Fangio was back racing in the

noxt season

Soottsh Jim Clatk didn't sust drive

: & - n Formula One, he also succassfully
1 -ﬁ’ p‘ - y comped n SPOILS Car tournamants
! as woll s the famous Le Mans 24
hour race and the Indanapolis 500
Dreving with Lotus, Clark won two world
«,:te,\m[:lun‘_'n;_m (i 1963 and 1965)
angd won 25 of the 72 races he
antered. Sadly he died al the age
of 32 wheon he crashed guring a

Formula Two tace in Gormany.

Austrian drivor Niki Lauda is famous for many things: his

fiarce rivalry with British racer James Hunt, winning the World
Championship throe timas, and the tornble accidont that nearly
ondoed his garear and his Ma. In 1976 Lauda crashed his

Forrant 3127, mbaled toxio gassos and suffored “

Sovare bums to s face. Scmehow he

survived, and wont on Lo loge
that years Champlonship

by only ona point

Who can say how much more suocass

AL BTN D | FVRNTFEN

SESES aarre . the brilliant Branlian Ayrton Sonna would

ll ‘h have had if ha'd not bean oled aged 34 in
r |

Garman Michael Schumacher had the eloments needed
to boocome a succossfid Formula One driver: auiok . sl ]
rofloxes, phywical fitnass, montal toughnoss,
bravery, intelligancea, ruthlessnoess, as woll as

tho abiity 10 push his car and himself to the

limit. The numbors are staggering: soven
world chamgeonships, 91 wins from a

total of 306 races, 68 pale pasition starts,

-4

lastod 30 years

a orash whilo loading tho pac

kintho 10084

San Maring Grand Prix. Spending most
of his carger racng for McLaren, Senna
won three World Champonships and
41 Grand Prix cut of 161, Fow cthor

FIVOrS Can match the passion and siol

no brought to the racetrack

7 fastost-lap records and a caroor that

Britinh driver Lowis Hame'ton says ho was inspired ans a boy whoen he watohed

Ayrton Sanna race, Ho's come a long way Sinoe than and Brokan many records with
o

Maeroedes: so far he's won soven World Championship titles (level with Sohumacher)

103 of his 288 Grand Prix, 103 pole positions and 59 fastest-fap regords

w
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The Monaco Grand Prix is one of the most unususl roces in Formula One. Instead of speeding
around a specially designed race track, drivers must negotiate the hills, narrow streets and
extremely tight corners of the city-state of Monaco. Becouse this Grand Prix is so difficult
and demanding, it is 45km shorter (at 260km) than all the others in the season. Another
challenge unique to Monaco is the tunnel; darker than the rest of the track, the light change
can affect the driver's eyesight.

Formula One has enthrallod its fans since the first driver’s world championship began at Silverstone race
track i the UK in 1950, A modern Formula One racing season foatures 10 teams (ncluding Mercedes,
Farrari, McLaren and Wiliama), 20 drivers (two por toam) and about 22 tracka. The longth of a Grand Prix

{axcluding Monaco) ia howaver many laps it takes to complate 3056km. Racing weekends ocour evory

fartnight and include a qualifying session to determine each driver’s starting position. After a ‘formation
lap' to warm up thair tyros, drivers bne up on the grid, wait for the red §ghts on the starting board 1o go out
and bagsn the race, Teams and drivers communicate with radios, but colour-coded flags waved by safoty
marshalls are used 1o provide messages and instructions to compeatitors: a yellow flag warns of danger
ahoad and tolls the driver to slow dowry a groan flag says the danger has passed and the driver can
spoad up again; & red flag means the race has beon stopped due (o an accidant or poor track conditions,
and the famous cheguered flag groets drivers as thoy cross the finish line, Tyres are also colour-coded,
depending on their hardness: soft tyres are quicker and have batter grip than hard tyres, but don't last as
long;: full wot tyres aro used whon tho track is waterlogged.
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ICONIC ROAD BRIDGES

Just as with roads and highways, the invention of the
automobile meant new bridges and tunnels were needed.
Road tunnels were bored into mountains, and road bridges
constructed over ravines, valleys, gorges, rivers and lakes to
allow drivers to get to where they needed to go.

The Millau Viaduct spans the scenic valley of the river Tarn in
Franca. With its pylons towering 343m (about 20m taller than

the Eiffel Tower) above the Nelds balow, this cable-stayed road

bridge is the tallest in the world,

Tho Golden Gate Bridgo conneots San Fransisco to Marin County

hmm“boﬂoormo_mmnwmmmu
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yoars' work and painted International Orange to make it more visble

to shipsin fog.

Constructed to ocase congestion, the Bang Na
Expressway in Thadand is the longest road bridge in
the workd Completed in 2000 after five yoars, thia
box-girder bridge = 55km long, carres six lanes of

traffic and needed 1.8 million m® of conoreta to build.

£



TRUCKS

With their grumbling diesel engines and 18 heavy-duty wheels, trucks are
the workhorses of the road. There's nothing they can’t haul: from food to
furniture, petrol to paper, tree trunks to televisions. Without trucks and
the people who drive them, our factories wouldn't function, our shops

would be empty and our deliveries wouldn't be made.
The proper name for a truck that pulls

A separate trafor is actually “tractor

The trailer s attached to the tractor

Poopla quickly realsod how usef froight vehicle powerod by ] .
PNy quicily roaksod Py = A \ e odiz Ow d by usng a device called the Yifth wheal',

an internal combuation engine would be, and in 1896 a German Long-hayl truckers have a tough
o whach is located behind the cab where e 1 ol

mechamical angineer called Karl Benz invented the first truck (he was Iif g along highv ™
¥, o driver site e, motoring along highways and

also the nventor of the first car -~ 860 page 9). Rolling on four ron

MCoLOrways on journays that can take
wheels and powerad by a rear-mountod petrol angine, it lockod like

a cart without the horses, More designs followed, but it took several
decades of development balore trucks Degan to take over from the
conturies-oki horse and cart. Thees days, trucks transport billions of
tons of freight evory yoar.

days. Many trucks have a skepor
compartiment bohind the cab,
complete with bed, storage space,

fricdge, heater and cooking facilities

The average American long-haul truck doiver
will spend up to 300 days per year on the road,

travelling over 160,000km per year, or around
G00km per day. That's a long time to sit, and
many drivers customise thair maving homes Lo
make them moce comfortable.

This is the Petorbilt 389. It's a Class
8 truck ~ the biggest avalable on the
highways of the USA. Its long nose

which houses the engine, means its a
‘conventional’ truck: flat-nosed trucks
whiere the drivor sits over tho anginp arp  I—
called ‘cabover engines' (COEs) Peterbilts
ara hghly customsable, allowing owners T

to have shiny chrome exhaust pipes, ak

Truoks baul extrémely heavy oads - sometimes several
linkad tradors at Once = 50 they nead powerful angines and
e P S planty of goars {the maximum is 18 forward gears and four
Intakes, whoo! hiibs and front grifos, and o =N A

. " reverse) 1o keap tham motonng along even up long hills

choosa from a wido variety of colours and
deOorative art options.
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There cre few more spectacularly awesome sights than a brightly painted Manster Truck

bouncing and reeling around a track on four chunky wheels. Monster Truck events are
showcases in scale, skill and destruction. First are the races, where drivers compete te
complete laps around a circuit as fast as possible, all while crushing parked cars and
lecping over ramps. Then comes the freestyle stunt competition where drivers urge their
machines into jumps, spins, backflips, wheelies and doughnuts.

Monster Trucks are named welk big and powerful, thess huiking machines can withstand so much
damage that thoy often keep running even after capsizing! Modern Monster Trucks are specialsed off
road velucles powered by supercharged VE angines that ride around dem high on rased suspansion, with

virtually indastructbia all-terrain tyres. Ther Lght, Nbraglass bodias are aasy (o remove and replace, and

oan be madified into all manner of different shapos to make them look extra-striking. Safety foatures
inciude engines that can be shut off remotely, and reatraining straps for the most explosive and high-

prossure parts of the engina

The very first Monster Truck was created by American Bob Chandler in 19756, After years of racing his
Ford F-280 4X4 pickup truck, he decided to make some major modifications ta give him an edge over his
rivals. Chandlor increased the engine power, added four -wheel steoring, raisod suspension and fat £.2m
tyres, Ha called his creation Bigfoot®, and pecple flocked to see it. But Chandlar waan't finished. In 1982 he
built Bigfoot 2%, Towering on enormous 1, 7-m high by 1.1-m wide tyres (now standard on most Monater

Trucks) it made history when it drove over and crushed two cars (now a standard Monster Truck stunt),




AMERICA

Although the automobile was invented in Europe, there are
fow countries where the car has had more of an impact on the
landscape, culture and people's everyday lives than the USA.
From the moment mass-produced cars poured from American

factories, the automobile was embraced as o symbol of
freedom and a gateway to opportunity. EAST

Amarioa is vast and neods swift roads 5o people and cargo 40

can travel city to city, State to State and sea to shining sea, -
Bult botween 1056 and 1092, the Intorstate Highway ST
System is around 78,000km long. Each Interstate has

a one- or two-digit number (for axample -0 runs from 40
Seatto to Boston): Interstates runming east-west have oven

numbors, and north-south odd numbars. s=p:
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Mass-produced cars and
chaeap fuel allowed millions of Amaricans inthe
oarly 20th century to fulfil thoir dream of riding the open road. This

meant town-planners designed whole oitlas around the automobie rather

than the pedesiran. LAarge areas wore given over {0 car parks, stroats were

wide and laid out in gnd systems and vast swathes of pecoia moved away
4 Y }

from the innor citios to ive in suburds

In the early 20th century,
thece weore hundeods of
automobdia manufacturars in the
USA, Most were eventually swalowed
by what became known as the Big Three:

Ford, General Motors {(GM) and Chrysler. Based in

Detrowt, Michigan (Detroi s nicknamed ‘Motor City’), these
automoltive gants dominated the industry throughout much
of the 20ch cantury. Nowadays, American manufacturers face stff
compatition from rivals in Japan (Toyota and Honda), Germany (Volkswagen
and Daimier) and China (SAIC Motor and FAW)

Route 66 is one of the most famous highways in the world, Finished in
1926, it ran 3,940xkm across eight states, from Chicago, lllinois, to Los
Angeles, California. Boasting breathtaking scenary and kned with motels,
g#ao stations, diners and drive-throughs, Route 66 inspired countloss
musiclans, flm-makers and writers, Gradually replaced by Inerstato
Highways, Route 66 no longer officially exists, but it ives on in the

Amanoan imagination
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EUROPE

During the 19th century, engineers from all over Europe contributed
to the automobile's development. Many strange and wonderful
self-propelled road vehicles were created: most powered by steam or
electricity; some successful, some not. However, historians agree the
first car was Karl Benz's 1885 "Motorwagen', From then, Europe slowly
fell in love with the autemobile. Indeed, the first long distance road trip
(10&km) was undertaken in 1888 by Borthe Benz, Karl's fearless wife.

The Europoan automobile industry grow during the first half of the

20¢h oantury, but at a slower rate than the Amencan, Manufacturors
laggec bohind the mass-production muscle of Ford, its moving assembly
lines and the tens of thousands of Model 7s it produced. Fawer cars ware
sold too because the average European had less monay to spond than
the average Amarican, Just iike Amarica, many small manufacturers
disappoeared, and the market became domnatoed by a fow automotive
glants, ncluding Austin and Morris in Britain, Renault, Peugeot and

Citrodn in France and Mercedos-Bonz in Germany.

£urope already had a road natwork whan the car was invented, but it was canturos
old and only suitable for horses and carts. Most country roads ware ittle more than
rutted tracks, and the oaly paved streets wera in citles. European governments
roalised things had to improve as more people bought cars. Finished in 1932, one of
the vory first motorways was 18km long and connected the German cities of Cologne

and Bonn. Modern Europe is criss-orossed with thousands of kilometres of motorway,
allowing free-Nowing traffic to travel anywhare: from Paris to Portsmouth, Barlin to
Barcelona and Lishon to Luxembourg,

Moat Europoan towns and oitios wero built long bofore the invention
of the car, and the narrow, windy streets are not ideal. Traffic jams
and air poliution in bullt-up areas are still common probloms. Mathods
of reducing the numbet of cars in ity centres include Park and Ride
bus services, bypasse s and congestion chargos.
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HOT RODS

Hot rods come in a huge variety of shapes, sizes, colours and technical
spocifications. That's because they're designed and built by people
who want to speed down highways, dragstrips and racing tracks in

something unique. Hot rods are usually American cars that have been

heavily modified for maximum acceleration and speed, and sport
oya-catching paint jobs that turn them into works of automotive art,

inthe 1930, many Americans loved to tinker with their Ford Model Ta to make them faster, and then race on the
dry lakobeds of CaMornia, Howaver, the idea of customising cars becamae really popalar n the iate 19408 when
thousands of US sorvicomen returned home from the Second World War. The exoeliont mechaniocal training
thay'd receved in the Army, Navy and Air Forcae meant thay knew exactly how (o tum ordnary cans into speed

machines - and the hot rod craze began,

Hot rods Wike this 1932 Ford Deuce are automobiies

that have boen strippod down and soupod-up to make
them go faster, Bemoving bumpars, fenders
and bonnets (oxposing the engina)
mokes the car lighter; adding
widor whoels improves traction;
enpnes are ‘tuned’ to make them
moro powerful or replacod with
sormathing botter, Some owners
‘channel” and ‘chop’ their hot rods
10 make them ride lower o the ground,

which reduces wind rosistance, improves

stability and makes them look cool

A quality paint job is cae of the best ways (o make & hot

rod stand out. Fuelled by a desire for uniquenoeas, hot rod
enthusiasts usualy chooss schomes that differ wildly from

anything offored by the car manufacturers: beight and

contrasting colours, transparent pamts overtaid

onto metallic undercoats, high-gloss or
maltt fireshes, decocative patterns

suoh as ‘pinstripe’ linos or flames

and many more

MUSCLE

CARS

Muscle cars are powerful, stylish and make a lot of noise. The first
was the 1964 Pontiac GTO. Fitted with a 6.41 V8 engine, it went
from 0-100km/h in only six seconds. Othar American manufacturers
quickly began producing their own muscle cars, including the Plymouth
Superbird, Chevrolet Chevelle and the Oldsmobile 442,

Muscia cars are afton used in action films, The Dodge Charger
starred in one of the most famous film car chases of all time. In
the 1968 Amongan thrisar Sulier, a Chargor is pursuad by a
modifiod Ford Mustang GT Fastback through the hilly

stroats of San Francisco. The 10-minwe, dalogue:

froe scene took throo woeoks to film and
involved jumps, screeching vgh speed

turng and unscriptod crashes.

The Dodge Charger first roared onto highways in
1968, A classic muscle caz, this 1969 model s
powared by a V8 engine and has headight
COVOrE that MEp up whan the driver turns
on the lights. An aerodynamic nose cone
and a stabiliser wing ware addad to create

tho Charger ‘Daytona’ moded, bt ospocially for
NASCAR stook racing (see pages 26-27),

VB angines that moest muscle cars of the 19608 and 708
used wore fuel-inefficiont and produced lots of harmful
emissions, S0, whon fuel proes morsased and

peopie became conoerned about air pollution,

=

] musole oars nearty ded out, However, modarn
high-performance engines ate more efficient
and anvironmentally friendly, and 8o muscle

cars - including now Charger and Mustang
maodals « are back in fashion,
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SPECIALIST CARS

As we have seen throughout this book, automobiles are incredibly
versatilo vehicles. Now cor types can be designed from scratch, or
standard models can be heavily modified to be used for specific or
specialised purposes. Bigger engines, bigger wheels, more gears, more
lights, special materials, special decorations... the list of modifications
to make the automobile fit the job is almost endless.

Polico officers use patrol cars to chase suspects, spoed to incident or accident
slas and orume the streats Dokng for suspioicus activity or pacple who need
help. Ther bright paint schemes and'police’ decalsare designed todetor orimina
activity, Patrol cars are equipped with sirens and flashing lightbars

to warn pooplo of thoir approach, racios to communicate \

with colleagues, dashboard mounteyd Cameras,

loudspoakers and directional spotights
Onboard computers allow officers (o
write incident reports, got Information

on suspects and check number plates

The President of the USA ia one of the most high profile peopla in the world, 5o thoy noed a car that
will protect them during any kind of emergency, The presidental state car - or the ‘Beast as 2 s
somotimes called - is a custom built Cadillac that woighs 7.5 tons. Many of its defensive foatures
are Xopt secrel. IUs thought (1o have 13-cm-thiok bulletprool windows, 20-cm-thick doors and an
airtight intorior to protect against chermecal attacks. The reinforoed chassis is bombproof, the tyres
are bulletproof and can still run when Mat and there are bags of the President’s blood on board in

oase thoy neod a transfusion. The Boast is driven by a spocially trainad secoret sorvice agoent.

MILITARY CARS

Automobiles of one type or other have been used by armies almost
from the time they were first invented. They can be used to transport
soldiers and equipment faster than horses - and they don't need
anywhere near as much core and attention. They can be armoured to
protect those inside, designed to cope with difficult terrain and have
weapons added to turn them into effective fighting machines.

The fisst armoured cars appeared in the early 19008 and were usually
ordinary awtomobiles with armour and weapons boked to the
outside (which often made them look quite odd); by the Second
World War, armored cars were being specially designed,
Unkke tanka, they run on whoals instead of caterpillar

tracks. Thair role is usually 1o scout ahead, obsarve

onomy. activity and provide protection for 7
wiingcable infantry. The Amerncan-desgnod ('ln

M2 ‘Greyhound' (pictured) has six whoels, a " ﬁ!"

long range radio set, a 37mm main gun plus —-‘-— Tl
two machine guny, a top spoeed of S0km/Mh, a
rarge of 560xm and has been used by armed
forces from 1945 right up to the presant day.

After the First World War, governments realised thoy needed
a ight military vehicle that could guickly travel long distances

S over harsh and wartom terran, Many chose motortskes as
_‘.‘__‘ & solution, The Amarican govermment decidad to design
= S - Oy something new - the Jeep. This % ton, four-wheel drive

vehicle, powarad by a 2.21 Willys 'Go Devil' engine
wios tough, durable and versatile. Jeeps ocould
g0 anywhore, transporting peocpie and hauling
equipment much faster than the horses they
replaced, Over 800,000 ware budt becween 1941
and 1945, and the Jeep lod dicectly 1o modern off-
road vahiclas and SUVs (see page 12),
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INTO THE FUTURE

There are around 1.42 billion cars in the werld, and that number is
growing. About 98% burn non-renewable fossil fuels, and emit a
staggering 2.23 billion tons of carbon dioxide (plus other greenhouse
gasses) into our atmosphere every year. This pollution is heating the
Earth, and badly affects our health and the environment. Fortunately,
practical alternatives are being developed to help our planet.
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roplace fossil-fusl-burming automobiles in the coming decades. Developed and sold by moat of
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and can bo recharged at home or at public charging points. Battory tochnology is improving all
tho tima, and most modarn EVs oan travel around 300km bfore needing to recharg.

as much po

another alternalive

sugar
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1 10l 4
w0 fosslfuels. b

gome from renewable sources such as vegotable

and they don't produce

ution. Hydrogon-powered F

Some automobile and technology companios are dovelopng self-driving cars (also called
‘stoncmous vehicles' or 'AVS'). AVs have computers and sanscrs anboard that do the
Job of a human drivor. Tho computer knows ita looal area, inaluding roads, traffio ights
and spead limits, The sensors provide information on the oas’s immediate surroundings,
Including pedestrians and other vehicks, Although some citios have drivarioss taxi
sarvices, there ara ddficulties to overcoma (such as doveloping computers capable of
uafoly navigating very busy streots) beforo AVs can bocome widoly used.
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AUTOMOBILE TIMELINE

Since its invention in the 18005, the automobile has
become the most produced vehicle in history. Practical,
versatile and giving people complete freedom to travel,
the automobile is here to stay. And who knows what

the future holds for this amaozing machine?

~
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HERVIEST CAR
ZIL-41047 Stratched
Limousing / 6 tons / Russia

RECORD BRERKERS

The long history of the automobile has seen records made and broken
many times over, and because technology never stops advancing it's
clear there are more still to come. Here are o few of the greatest,
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ACCELERATION

A vehicle's capacity to gain speed. Affected by
SAgine powaer, waight and asrodynamics

RERODYNAMIC

Vohiclos designed to be less affocted by drag.
Acrodynamic vehioles often have smooth,
narrow or roundad bodies ko air ows more
easily over them,

RIRTIGHT

An object that is sealed so that air (or water) cannot
GSCAPe Or gel n,

BUTTERFLY DOORS

Autamaobile doors that open upwards ke wings
Sometimes found on sports cara, thoy allow for
casier antry and exit.

CHARGING POINTS

An enorgy source that alows drivers to recharge
the battery of their electrio or hybrid vehicle,

CHASSIS

The base frame for a vahicle, to which all othor
companonts, such as tha wheels, anging and body
Are attached

CONGESTION

Build-up of traffic on roads, resulting in stationary
or slow-mowving vehiclos, and longer journey timoes

','pjl'.'li'i!a GLOSSARY O“%OQD

CONTOURS

The ocutline, form or shape of an object

DECALS

Colowrful stickers. Often used on racing cars by
oompanios sponsoring tho toam.

ORAG

A forca that sfows a vehicle down, Caused by
disruptive airfiow over tha vahicle's body

EMISSIONS

Harmful wasto gases, such as carbon dioxide and
carbon monaoxide, oreated when vehicles burn fossil
fuels. Emissions Can CAuse respiratory deeases in
pacpla and contribute (o chmate change

FENDERS

Rails or covers fixed to the front and back of a
vehicle to lessen injury to pedestrians and protect
the vehiole's body during collisions. Also called
‘bumpers’.

FOSSIL FUEL

Veohicia fuels such as petrol and diesed that

are refined from oil deifed from underground.
Burning fossd fuels damages the envikonmant and
contributes to cimate change

HRIRPIN BENDS

Very tight U-shaped bends in a road.

MECHANICS

Poopio trained to ropair, masntain and make

improvements to automobiles,

NITROMETHANE

An axplosive hauid comaining the ohemicals nitrogen
and oxygen. Used as a fuel in Top Fuael dragsters.

NOSE CONE

The front part of an ascodynamically desigried
automobiie.

PANNIERS

Small luggage cases hung from the sides of
motorbikon

PEDESTRIAN

A porson walking rather than taking a form of
transport

RENEWABLE

Enorgy that comes from a source that doesn’t run out,

such as wind or solar power.

ROLL CRGES

Protective metal frames nside the body of a car,
Used in rally cars, they are designed to protect the
driver and passongers if the vehicle rolls over.

Vs =

STRBILITY

A vehiole's ability to resist deruptive oxternal forces
such as high winds or winding roads. Stable cars aro
oasier to control

STRAIGHTS

Sections of a road without any bands or curvas,

SUPERCAPACITORS

Devices that can store large amounts of
electric energy.

SUSPENSION

The springs and shook absorbors used to attach the
whoaols to the chasais. Along with air-filled tyres, thay
create a smoother ride over unoven sutfaces.

TAILFINS

Decoratve axtensions 1o tha rear of a car's body to
gve a stylish, porodynamic look, Popular on American
vohiolos of the 1950-80s,

TRACTION

The grp an automobda’s tyre has on the driving
surface, Tyres with more traction are Jess likely to
slide, skid or slip.

\WATERLOGGED

Something that is covered or saturated with water,
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