Eﬁﬂahuuﬁh

BB S SR E T EEE AR B

RittE £ %
BER FEN BER

Pk T Jl H iRt

| CHINA MACHINE PRESS




T H T FHRT REE L AR M

TR LS B R
% 2 R

£ 4 RibE:
Al Eg B
P

)

LA T b WO A



ABLURELEH RGN EL, HIEESENFARELRIOAR ., &
MAER, JHFRBUKEiE H S MES W, xR et . L Ehmg
B RS ATAESITER . HBVASHER . TRATHERS . BT
ARG, ESIERRGE . BFREERER . QoS . £e5%, AN
FERIELE . REME . IRE IR R EHERM TEANE, A
SEAZ_WRE. ABs 14 T, BRTAE 3 BRI, HER
HABFER TS, WG EA WL, WRICHERME T B, BARMA RS
xR, UEER, ABERZGEZHM (RESHTRET M) . FH TR
AR5 TSR ER AR LML A, IRATHEA X TREARARES
2%, HEEGEHITE, RIFRESIWIR S HIF ORI EE
W, B www.cmpedu.com VEMFE F#, g, 010-88379674,

BB 7RS4 B (CIP) ##7

REL W IOE IR/ R % —2 k. —Jbat.
HLAE Tkt gt , 2015. 8

38 2 S R I A LV AR Hokt

ISBN 978-7-111-51091-8

[.OK- T.OXR- NOKETR—HE—BE%
FR—#H# . OH3I1

o A B 434 CIP % 52 (2015) 45 184550 5

U T AL (s B kA 22 8 MREL4RFS 100037)
KR REE  FLHE. REH TR
M Ak FHTART . EME

HERTT: DR TTEH . £ F

b5 EE BLED Rl A R 1 ERARI

2016 4F 1 A% 2 fiss 1 IRENRI

184mmx260mm - 19. 5 Elk - 479 T

FrfE455 . ISBN 978-7-111-51091-8

SEM: 48.80 T
JUBAA, WA, EI0T, BT, A RAT iR
FL T AR 55 W 28 iz 55

i 55 & if gk . 010-88379833 HLITE W : www.cmpbook.com

HEHM B 010-88379649  HLTE1H: weibo.com/cmp1952
HEMSM: www.cmpedu.com

HE TR PAERES A AR 24K . www.golden-book.com



E2EIS

ABEUMAHBUK, REZEFWEZEXE. FREFVWAVUFIARAEFRARHK
B, ORI HRAEZ Y, FatR$HH#ATEITER

ARBBRREGT RN EALENTER, HRTH2KE, ERNAE, BHIA
T HAEH, TERTEN, TAXEE, Lol g 2%, ¥ T AHBILE
. RAMER R AL, IR AR ESR, RELREREFNE
AT HEHFE, ARRELVBRXNS L FXRY, FEAHAE www. cmpedu. com
TH, SwARBIThARERA, BEK, £ZH. TR, BER. TxR#E. 48
. BR&E., BF. 26 E2a. KT%.

RARBITRETIRI LB, ERAXRBFREFLMNAN HF, AUERT
RS W R o

& E



HI

[l

2120 5EWER, AEBERN—MENR, w7, B, FHHFSZERN
KBARFT—th, EHBRAERLUARLI L. MERFRARNEE, AFSEXR
AEHFARMEN, A THSRHMEILMHELRTRAFRAKRHXRIRE
A, ReSHRGRA; W TREEHEAARCEFREMTE, BREFFHE
FRIEE, EAREREW(RBEW EHIBMAERSF IRL L) WARFELAR
A—RAEMBEEERAFL L XTRWES

AEMUNERE L VR fn 5 2, Y AR e B R E L b U vy 73 Ao
BERIARKYERK, GoEHFSFNHEFLEAELENER, XRERTTHROH
Bo RXNBLAMAPEELHLEFHRWAXET, HYEHXRBTRFNER, H#E
BNBAELEME— R F#T%E, ZTHE. AEMWERAR: AEAFALTEE
Wi, FEHF, FEEFEFES

AHEMFLANET, BNMNETEHEIRRX, HAREMBEEFRT, RXAR
#l

¥FA5%E,

BERFWEARME, RANAEEN —REAEN, URRFTAREER L & F &
BRI, B REH, RERER, WHRAFHSD R L, 2 EHEL, aTREHRE

ARG, A TRHERBHA . AT, B 2K, HHEH . TERTER, &

RATEF |, Z2RE, HEVNEBHER, AERNE, REF IR EREFHEA
NEWARAE =X _HEE, BRRXEEARIL, RXEBEMEAIA, REAHL

BNETEMAMARREMBERLTT, AR THET AT LALE, REAEMH
FHA BMEBRTHTNAALBREAFETERBRETRN, hRAWKK, BT
B, BERTHEANT “RXBERE, A THHBFRAFARBRAXHENE
FEHEE®N. FAMARLCER, UWFEEN,

HMERERFRTNRE, ATHWEREGFEAEXELTRERERR, 5%
BEAREEFRAFEGATARAA, REERKRENNARBEABEARAAL . KM E

METHBRAZRRX, EAZTURERFERF, FIXBEXNEH#TRE, NE
TEFRUFEGAFRAL W, #WE¥ TEXT A fo TEXT B; Ul & T35 5 A A & EAHK

ARAF W, T#k#H TEXT A 7 TEXT C; FARFELRRHEAR, BAATFEIANE,
AAAEARBERM(RAFEAIRT W), EHIE, AERSIRERE (AR
TUWHEMN, FARAXIREARARB¥54,

AEFEEFATE, REEFFLIRX(RB)BRFX, FEFXFEHEHMK
%W (http ;//www.cmpedu.com) , JEM 5T %% T,

APHERAFRABAETS, VABIA¥BER, EXAAFLERER 4,
ERAFHER. THE, K&k, BF. 24, I8, KTES5 5K 0%5 1%,



\'

EAFWEELRY, RETERAA%¥XEEFRHANIFE, ERXRTECH
MTHEHEFAFHAR, FPRAFZHEHRIL, BOFERAMITHE,

m &



CONTENTS

$2 WA=
I
s UNIE ]l AUTOMODBILE BASIES sscrsvversussusmsnursssimsasbnie wirimsssmmisorss sussassssns o 1
TEXT A The Basic Components of an Automobile —++eeseereessemmusimmmiiiininiee.. 1
TEXT B Automobile’s HiStory — «eeeeeeesessssnnnmiomionissionisaanniniisisasssenssseseseseenessssssees 7
TEXT C How to Start and Drive Your Car ceeceeeeeeeseecrecctecteeccttoctcssectccccctaccacnaens 12
Rielitad Tariiis asxssonssssiss sosamassinos sonsmeasns swesis sasesoissios ssnmanisosion sasvan suisweshioas swmpiosveisss 7
Translation Techniques ( 1 )—ﬂwﬂfi—'ﬁﬁ&ﬁ'\}ﬁ ............................................. 18
e UNIT 2 ENGINE MECHANICAL  -+eeeeeeeeeressusseeeeeenmmsnnnssenseesnssssnnessasasssssnns 19
TEXT A Operation, Main Components and Classification of the Engine -«-cseeeeeecececceceeee 19
TEXT B Valve SyStems ««eeeeeeeeeessersmmmmmmmmmmmmmmiiiiiiiiienenseeeaseeens a7
TEXT C  Piston and Rod Repair —++++ssssssrssnsmstnrsesettmmmiiiiiiiititeetsss s 35
Belated Terhis, s sssssessscessnmssissss s s sgonss sans sasos s tssss Linasrsamsasisases s esnssens sopmaiss 43
Translation Techniques( 2) AR M IEFE eeveereeeer e 44
e UNIT 3 FUEL INJECTION SYSTEMS  cceceeteeettatnttaintteitttiintteiteiintteiteeinanens 46
TEXT A Electronic Fuel Injection ««««««++«sssssesssmmmmmmmmmmmmiineeeeeeeee, 46
TEXT B Functions of the Motronic Systems ......................................................... 52
TEXT C  Troubleshooting the EFI System «+++sssssssseeeersmmumuuiininiiiiiiiuiieeiii. 58
Related Tatig: e ssesesnssnrsnasnsasesmmsviasnse sossen spasssnnnsneisuios Honsaasentediesoarssvnas danisss 63
Translation Techniques (3) ——JRZEHEHR --rvrrrrrrrrerrerrmmmiiii 64
e UNIT 4 GASOLINE FUEL INJECTION s+ssssnsssssnasnssisssssossosvnsssassasannssososusessssss 66
TEXT A Gasoline Direct Injection( GDI) and Throttle-By-Wire =~ sesseceseeeececieiiciiiiiaean. 66
TEXT B Operation of the Motronic System ......................................................... T2
TEXT C  Servicing the EFI System  essssessssssssesseseeemmtmmiiiinneeeittiiie s, 79
Bl atedl Tariis: - emesias fonaidesaans esmemeenaemasnenecneananens coessi ssnys Soaeisessim s FaTeRinass Seeot 76 86
Translation Techniques (4) EVTIREIRER wmvremers i s Ve th BT S AR A 87
e UNIT 5 DIESEL FUEL INJECTION «--eeeeeeeeeteceeeseeeesensssnsnnneneeeeessessesasssnsnnnes 89

TEXT A Overview of Conventional Diesel Fuel Injection and



Common Rail Injection Systems «++sseeeseeeesssseenmnnsaenanmumnnieeeeesnterenenennneee: 89
TEXT B A New Electronically Controlled Fuel Injection System for Diesel Engines ««++«--: 94
TEXT C Turbochargers and Superchargers ......................................................... 103
Related Terms ««++eesseesssessasecsusssassssnsssssorsssssssssossessccssssssssssssensssnssnnsssassssssssnes 108
Translation Techniques( 5 ) —-’é?mg .................................................................. 109
e UNIT 6 ENGINE ELECTRICAL SYSTEMS  :ceeeeeeesssssnnrnnaaeesssasssessasssnnnssenes 111
TEXT A Charging, Starting and Ignition Systems ................................................ 111
TEXT B Direct Ignition Systems and Electronic Triggering Devices «:tscerereeecereceeecenes 118
TEXT C Engine Electrical System SEIVICE +eeseesessssessecsenscaesteceasesessesssscccsscscsscnces 126
Related Tarms: sissenssssss sesinaaetisssaony ssmesonasse s cnnsesnsisasionsas aaissa s snsanie sises sseussiassss 132
Translation Techniques( 6) igﬁj .................................................................. 133
e UNIT 7 EMISSION CONTROL SYSTEMS «:eceeeeerecerruteueeeatearerararneneasasnnns 135
TEXT A Overview of Emission Control Systems ................................................... 135
TEXT B Three-Way Catalytic Converter and NO, Catalyst =++seseeereesecerenctitaniiieannenns 143
TEXT C Diagnosis of Computerized Engine Control Systems «+s+eseeeeseseeseaeiininiiieanine. 148
RElGtad DT «- == <oweeie 65 o658 4555 658501 snaiiss sFehs samonssomnios sonsvavas susasyonnisssnnas (vnsass o 153
Translation Techniques( T) BB et e 153
¢ UNIT 8 CLUTCHES, MANUAL TRANSMISSIONS AND DRIVE LINE -:-ccceceeeeeee 155
TRXT-A- - Clutches and: Manual Pransmisa ons «sssses bl sunseasasisesmnmssnssnnesnoatdesssoodiss 155
TEXT B Drive Line csseahsssnenssseteseonssoasens sansshs cessss ot subanss sesmmensenennusesssnb susistes 161
TEXT C Troubleshooting the Clutch and Manual Transmission «esceceecerceecencanccieienene. 167
Related Ters: e smssssssmses snes ropsessesssss sis e soatsmmanssssus s souesesetsetass Svus s SoraEvasRes 171
Translation Techniques( 8 ) B EE e 172
e UNIT 9 AUTOMATIC TRANSMISSIONS  cececececerecuturueururucuencencasiencncecnenenens 174
TEXT A  Automatic Transmission (AT) «eeeecersrerecrrusseriiuiieriiuiiriiiuniiiiieiene. 174
TEXT B Continuously Variable Transmissions, Automated Manual Transmissions
and Double Clutch Transmissions Continuou sly Variable Transmissions =~ «+eeeeee- 180
TEXT C  Notes of Automatic Transmission Repair ++++++++sessesssssmmmmmm. 186
Balafed. Torms ss s sssfisshsesnnsssnsnssssmess soes a3t ssr R aaass S SPRss saessmmaen s nasansn e Re g vh 188
Translation Techniques ( ) —— 4 iFE G GIF coevererrerrer 188
STHTT 10 BREAKING SYBTEME  ox s sonmeusnss ssmsussnsos o s s i sssis susssss 190
TEXT A Basic Braking System and ABS  +++cceeeermessssiiiiiiiuiiiiiiiiiiiiiiieiieeenn.. 190
TEXT B Traction Control System (TRAC) and Electronic Stability Control (ESC)  «----- 196

TEXT C Toyota ABS Diagnosis and Troubleshooting ««+++++seeessummssesiiiiiimmiiniiniiiiin 202



VIt

Rel ated Terms s+seevesesrsececececcsccccrcrcncseccccncccncs

................................................

Translation Techniques( 10 ) —ﬂ$ﬂ@ﬁ}ﬂ5ﬁ§ﬂ .............................................

e UNIT 11 SUSPENSION AND STEERING SYSTEMS .......................................

TEXT A Basic Parts and Types of the Suspension and Steering Systems «ceceecessesseseesees

TEXT B Advanced Suspension Systems «:se+eseeee
TEXT C Wheel Alignment «eeeseeseeseeesasansaneens
Related Terms esseseeseesessessececacccccncsccsccccacancnns

Translation Techniques( 11) ——3#ZhiESHBiF

¢ UNIT 12 BODY ELECTRICAL SYSTEMS ---

TEXT A Supplemental Restraint System «+e+eee---

................................................

................................................

................................................

................................................

................................................

TEXT B Cruise Control System and Remote Keyless-Entry System — ccccecececeececcaeneneees

TEXT C Electrical Troubleshooting «++«++seseeeeeese
Related Terms .............................................
Translation Techniques(12) ——I< G EIF -cvoee-

¢ UNIT 13 AUTOMOTIVE COMPUTERS AND

TION SYSTEMS cceceveecereccecacannns

TEXT A Computers on Modern Vehicles — +e+es2---
TEXT B Automotive Network «e-eceeeeeeeececeeaenee.
TEXT C On-Board Diagnostics (OBD) «+eeeeeesees
Rélited Terms seveasesesnsevesssoscnsssionssissssssnsesuonsss

Translation Technique ( 13 ) ——#iF 15 i A S5

................................................
................................................

COMMUNICA-

................................................

................................................
................................................
................................................
................................................

e UNIT 14 FUTURE POWERPLANTS AND ALTERNATIVE FUELS --ccccecececeeees

TEXT A Hybrid Vehicles and Alternative Fuels ---

................................................

TEXT B Candidate Powerplants in the 21st Century .............................................

TEXT C Toyota Prius Hybrid Drive System — «+----
Related Terms s+esseeeeecsccccsccscsccacaccscsccscscncnnans

Translation Techniques( 14) —i$ IR EBIF -

APPENDIX VOCABULARY -cceceereecrcencaacaaens
REFERENGES: ++»oe eswnsssesisi csmmtotassnyaisessunspons

------------------------------------------------

------------------------------------------------

................................................



UNIT 1 AUTOMOBILE BASICS

TEXT A The Basic Components of an Automobile

Today’s average car contains more than 15,000 separate, individual parts that must work to-
gether. These parts can be grouped into four major categories: engine, body, chassis and

electrical equipments.
Engine

The engine acts as the power unit. The internal combustion engine is most common: it obtains
its power by burning a liquid fuel inside the engine cylinder. There are two types of engine:
gasoline( also called a spark-ignition engine ) and diesel( also called a compression-ignition engine ).
Both engines are called heat engines ; the burning fuel generates heat which causes the gas inside the
cylinder to increase its pressure and supply power to rotate a shaft connected to the transmission.'"’

All engines have fuel, exhaust, cooling, and lubrication systems. Gasoline engines also
have an ignition system. The ignition system supplies the electric spark needed to ignite the air-
fuel mixture in the cylinders. When the ignition switch is turned on, current flows from the 12-
volt storage battery to the ignition coil. The coil boosts the voltage to produce the strong spark of
20,000 V needed to ignite the engine fuel.

The automobile supplies all the electricity it needs through its electrical system. For example,
the electrical system supplies electricity for the ignition, horn, lights, heater, and starter. The e-
lectricity level is maintained by a charging circuit.

The fuel system stores liquid fuel and delivers it to the engine. The fuel is stored in the tank,
which is connected to a fuel pump by a fuel line. The fuel is pumped from the fuel tank through the
fuel lines. It is forced through a filter into the carburetor where it is mixed with air, or into the fuel
injection system. The fuel is mixed with air to form a combustible mixture in the carburetor, the
manifold, or the cylinders themselves."”

The cooling system removes excessive heat from the engine. The temperature in engine combus-
tion chambers is about 2,000°F (1,094°C ). Since steel melts at around 2,500°F (1,354°C ), this
heat must be carried away to prevent engine damage. Air and a coolant are used to carry away the
heat. The radiator is filled with a coolant. The water pump circulates this coolant through the hollow
walls of the engine block and head. Constant circulation of the coolant through the engine and the
radiator removes heat from the engine. Heat also is removed by the radiator fan, which draws air
through the narrow fins of the radiator. This system also supplies heat to the passenger compartment

and the window defrosters.



The lubrication system is important in keeping the engine running smoothly. Motor oil is the lu-
bricant used in the system. The lubrication system has four functions:

1) It cuts down friction by coating moving parts with oil ;

2) It produces a seal between the piston rings and the cylinder walls;

3) It carries away sludge, dirt, and acids;

4) It cools the engine by circulating the motor oil.

To keep this system working efficiently, oil filters and motor oil must be changed regularly. All

other moving parts in an automobile must also be lubricated.

Body

An automobile body is a sheet metal shell with windows, doors, a hood, and a trunk deck built
into it. It provides a protective covering for the engine, passengers, and cargo. The body is designed
to keep passengers safe and comfortable. The body styling provides an attractive, colorful, modern
appearance for the vehicle. It is streamlined to lessen wind resistance and to keep the car from
swaying at the driving speeds.

A sedan has an enclosed body with a maximum of 4 doors to allow access to the passenger com-
partment. The design also allows for storage of luggage or other goods. A sedan can also be referred
to as a saloon and traditionally has a fixed roof. There are soft-top versions of the same body design

except for having 2 doors, and these are commonly referred to as convertibles( Fig. 1-1).

Sedan

Convertible

Fig. 1-1 Sedan and convertible
Multi-purpose vans ( MPV ) can be based on common sedan designs or redesigns so that

maximum cargo space is available.

The pick-up carries goods. Usually it has stronger chassis components and suspension than a
sedan to support greater gross vehicle mass.

The bodies of commercial vehicles that transport goods are designed for that specific purpose.

Buses and coaches are usually 4-wheel rigid vehicles, but a large number of wheels and axles
can be used. Sometimes articulated buses are used to increase capacity. Buses and coaches can be
single-deck or double-deck. Buses are commonly used in cities as commuter transports while

coaches are more luxurious and used for long distances.
Chassis

The chassis is an assembly of those systems that are the major operating parts of a vehicle. The

chassis includes the power train, suspension, steering, and braking systems.



Power Train

The power train system comprises clutch, transmission, propeller shaft, rear axle and differ-
ential and the driving road wheels.

The clutch or torque converter has the task of disconnecting and connecting the engine’s power
from and to the driving wheels of the vehicle. This action may be manual or automatic.

The main purpose of the transmission or gearbox is to provide a selection of gear ratios between
the engine and driving wheels, so that the vehicle can operate satisfactorily under all driving condi-
tions. Gear selection may be done manually by the driver or automatically by a hydraulic control sys-
tem.

The function of the propeller( drive) shaft is to transmit the drive from the gearbox to the input
shaft of the rear axle and differential assembly. Flexible joints allow the rear axle and wheels to move
up and down without affecting operation.

The rear axle and differential unit transmits the engine’s rotational power through 90° from pro-
peller shaft to axle shaft to road wheels. A further function is to allow each driving wheel to turn at a
different speed; essential when cornering because the outer wheel must turn further than the inside

wheel. A third function is to introduce another gear ratio for torque multiplication.
Suspension System

The axles and wheels are isolated from the chassis by a suspension system. The basic job of the
suspension system is to absorb the shocks caused by irregular road surfaces that would otherwise be
transmitted to the vehicle and its occupants, thus helping to keep the vehicle on a controlled and

level course, regardless of road conditions."’

Steering System

The steering system, under the control of the driver at the steering wheel, provides the means
by which the front wheels are directionally turned. The steering system may be power assisted to re-

duce the effort required to turn the steering wheel and make the vehicle easier to manoeuvre.
Braking System

The braking system on a vehicle has three main functions. It must be able to reduce the speed
of the vehicle, when necessary; it must be able to stop the car in as short a distance as possible; it
must be able to hold the vehicle stationary. The braking action is achieved as a result of the friction
developed by forcing a stationary surface (the brake lining) into contact with a rotating surface ( the
drum or disc).

Each wheel has a brake assembly, of either the drum type or the disc type, hydraulically oper-
ated when the driver applies the foot brake pedal.



Electrical Equipment

The electrical system supplies electricity for the ignition, horn, lights, heater, and starter.

The electricity level is maintained by a charging circuit. This circuit consists of a battery, and an

alternator (or generator). The battery stores electricity. The alternator changes the engine’s mechan-

ical energy into electrical energy and recharges the battery.
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NOTES TO THE TEXT

[1] Both engines are called heat engines; the burning fuel generates heat which causes the gas

inside the cylinder to increase its pressure and supply power to rotate a shaft connected to the trans-
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[2] The fuel is mixed with air to form a combustible mixture in the carburetor, the manifold,

or the cylinders themselves.
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SRR EETE , 6 AT BRTR & SE LAY o 5 e fb 28 0 (AL #R X R shbl) , s e i
SEE W (FESGEBRMBE R SIL) , SCEFESELN (BLN BB R SL) o A a] LI .
“RRMAEALTRAS Y, SCEAEHEERN, REREETEANSE RS, WME AT AR
Gt

[3] The basic job of the suspension system is to absorb the shocks caused by irregular road
surfaces that would otherwise be transmitted to the vehicle and its occupants, thus helping to keep
the vehicle on a controlled and level course, regardless of road conditions.

FEARA G, NFEE=5A: @that would otherwise be transmitted to the vehicle and its
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EXERCISES

I. Answer the following questions :
1. There are two types of engine. What are they?
2. What are the functions of the lubrication system?
3. What are the components of the power train system?
4. What are the three main functions of the braking system?
II. Translate the following terms into Chinese :
1. sedan
2. convertible
3. pick-up
4. commercial vehicle
5. bus
6. coach

IIl. Identify the following trademarks and write the company’s name under each trademark :
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TEXT B Automobile’s History

Overview

Although such attempts were done before consider that one of the first auto was created by Karl
Friedrich Benz who was a German automobile engineer. It was a single-cylinder, water-cooled,
958cm’, 0.75hp ( 560W ) unit, but the whole three-wheeled vehicle, and it was first driven
through Mannheim in 1885 by his wife Bertha Benz. Simultaneously Gottlieb Daimler and Wilhelm
Maybach in Stuttgart made the motorized vehicle. They also are known as inventors of the first motor
bike.

The chronological scale of automobile history is here ( British classification). All vehicles are
divided into two large classes; Antique ( 1885—1979) and Modern ( 1980-present). By its part an-
tique autos are subdivided into four group: Veteran( 1885—1904), Brass or Edwardian ( 1905—
1918), Vintage(1919—1930) and Classic(1931-car over 25 years old). These groups also called
eras. In addition in Classic era there are two periods: Pre-war(1931—1948)and Post-war(1949—
1979). Antique period is the most interesting when every year new technologies were being invented
step by step, vehicles were becoming faster, cheaper and safer.

First mass automobiles manufacturing for people began in Veteran era. Up to 1900 there were
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already car producing companies in France and USA. One of the first companies was Parhard et Le-
vassor, formed in 1889, in France. The company was quickly followed by Peugeot two years later.
In the United States in 1893 was founded the Duryea Motor Wagon Company, becoming the first A-
merican automobile manufacturing company. Moreover Oldsmobile ( dominated in this era),
Cadillac, Winton and Ford were largest auto-producers of that time.

Next automobile era is called Brass or Edwardian, during this era, development of automotive
technology was rapid, that time appeared lots of small manufacturers and majority of sales shifted
from the hobbyist and enthusiast to the average user. That time were founded such companies as
Chevrolet and Isuzu. Henry Leyland former head of Cadillac began new Lincoln Motor Company.
Lots of inventions were done. Electric ignition and the electric self-starter both were invented by
Charles Kettering, for the Cadillac Motor Company. Engineers devised independent suspension,
and four-wheel brakes. The most vivid models of this era were Ford Model T, Bugatti Type 13,
Maxwell AA Runabout and Mercedes Simplex.

The Vintage era changed appearance of automobiles; the most recognizable features came front
engine location, instead of middle engine, closed body types of vehicles. Also multi-valve and over-
head cam, V8, V12, and even V16 engines were produced. Cars became much more practical,
convenient and comfortable during this period. Car heating was introduced, as was the in-car radio.
Instead of ordinary brakes were used hydraulically actuated. Power steering was also an innovation of
this era. Cadillac presented crash proof windscreen and gear box synchronizer. Examples that could
give imagination of this era are: Austin 7, Bugatti Type 35, Ford Model A and Cadillac V-16.

Started just after American’s Great Depression Classic era however ended much later. By the
1930s, most of the technologies used in automobiles had been invented; however it was often rein-
vented again at a later date and credited to someone else. Power window, front wheel drive, inde-
pendent suspension, turbocharger and many other innovations had been used in that time. During
the Second WW although civil auto producing was slowed down; lots of inventions were done in mili-
tary engineering that later were implemented for peaceful car industry. The marking and outstanding
autos of Classic era are: Volkswagen Beetle, Citroen Traction Avant, Oldsmobile 88, Jaguar E-
type, Ford Mustang and Porsche 911.

Modern era defined as the 25 years preceding the current year. It was surprising us every day.
The hi-tech auto features such as installed computer, hybrid technology, new and composite materi-
als for body and engine, researches of new kinds of fuel(as a fuel cell, hydrogen, solar battery etc) ,
improvement of car design...these all and more became true in modern era. Vehicles became essen-
tial part of social life; the price of it could emphasize importance of owner, besides cars became
more universal and common. The modern tendencies pick out the hatchback, minivan, and sport
utility vehicle(SUV) car types. This is the most popular body-styles now. There are great models a-
mong brand’s model range and auto producers meaning VW Golf, Honda Accord, Toyota Camry,

Ford Taurus and Jeep Grand Cherokee. The auto-industry now is one of largest in the world.



