JETJA]

¢ REBERUEARET L EE
A st U B IR E T MK B

Qi

Al

G WRiB

R B

E =

=

¥ BET

FEE TR K ¥

http://www.xduph.com




$Ea%ﬂﬂ&ﬁﬂ§ﬁ“Aﬁ§
@ 21 e sRESIRESMRIEM

SSEEVIRE

FH ORIH
¥ #EF

P TRH AR R
2006



e e

REE T

ABRCETURPRHEEENTUEERN, BORIEFEE ROEEAS WIGERH
MRS . A ERISERBE. MERSI. R, WEDE, AERRK. WERE. KEX
HHAE, LML, XENESEEEA TRREE. 2 EERX. £F, BRI,
TEMARHIEL. A BRARTHEMRRRS . S8k, &%ﬂ?ﬁﬁ#%%ﬂﬁﬁ$
T HFERURKET RS, FHR.

ABTEARBRESEE S WICEREOEH, BEA RIS,

EHERRBE (CIP) iR

AERWEE / BIFiyrm —m: AR TFREAZ MM, 20065
ISBN 7-5606-1637-2

[ TIL&®.. [ ARETE—XE—RS%R: BRAYE—## V. H31
PERAEPE CIP MEHZF (2006) ¥ 034738 =

® K Daes

FEGmE D

HARRAT BEZETRBA¥HERYE (BT AAE%25)

B 3§ (029)88242885 88201467 HE 4 710071
http://www.xduph.com  E-mail: xdupfxb@pub.xaonline.com
% B EeHE

ERIEAL PHERTRE

K 2006% 5 HE LR 2006 4E 5 A% 1 RENRY

& 78T BAKX1092 FXK 1/16 ENFK 16.875
B 397 FF

#  1~4000

#r 20.00 5©

ISBN 7 - 5606 — 1637 -2 / H * 0125

XDUP 1929001-1

* o ok WHEPREIEABIR * * *
FHBEHEOMAB I, BB .

f 2 4 HZF



5

BN 21 BADLK, MABHFHTARMS R R, BERLETFEIHRELR RN
B APEREHEARFRLRFARERLR, He T —RAMXakd. 24,
XHE, A BATHERLHFRBAFORRE. Rt HodBEFRLLFHAR
EXEmE, HEBALARAA RREFRNERS L EARRRRS O AFAR. B,
BEBUHEEERK. HAEBPFEVAREFHIAH SR THEHTNFBITL, AIH
SHEHERLARBLY, ARELLGEXIARMARELFREFRREENHEA.

EHERLHTALRAEN, CHAERABRERL, THRCKTHFELE. REF
FRULNTE, THEFRYAE, KEAARVAKRECHENREALESASFZ —.

AMEHEREHERAL TR, MRUAHNEXRETHRECHATRGEE, &
ZEFIHEARFUBLEESFEHERLERETF AR LENARKERRY ALKT T “it
FH. BERTRAEXEY” RFIEBREEHME 100 Ribd A b, XBRERRK. 4
SRET B BARAFELEL” RARBEEHMK 0 R, UM NBREARE
AE G E WL 30 IBERE LA T, A 8F TR RE R E 1T T AR LR
AW, BHWRERBERTEMEL YR TG SR EHE. EARF)NHERE LR
BEAFBHEAHR, UWREKRATRSIARFEESSBAFOEE. ElXad b, 8F%
FIBMERGES, FHEMBT AR, FAPHARRBER. TEEL, AZER.
EWAL. RN FE N EETRE L “FARARAIER HEN, &6HHFEML,
FEEFAM. LAY, TENCAFTERAARY KARREHERHNHLR. £
¥tk 36 M, BT 2001 £AWBF, AEARAE, LBELHEFRURKATE, ¥
WEANEERARN, —BEY, X (ERNZARARERAREY AEERF S e
MELEEN 6K, HHKTH 2002 FHEHRREEM L. F-REMF 0 RM, &
2004 £ B LMY F, BEANEED, AHEHBR—FLHHFAECERIK, RBRTF
Ttk AL L MM TR, AR TIT 2006 £LBUF, HELLEIREFIMEEM.

EMBAREBREFERREARRG—FEELH, FH5K, FHRHEHEA T2
FUKMER, AARFEMEMNRE, AHEREEHMAALAA, AAERK. B2RTF
Wik, EERHEEAGERRSHETL, IRERBFHTHE, ROB/RFE)
ANEBERHEEHETART, ERXHHANAR, AFRK, RESH, ATHLLAR
. BREGHBREEHMELRRGTR.

EEERE EARTFRL LK % %5

2005 % 10 A



PR ISF MW FFINE E ML) 35S

W& 21 &4

mMEEFRERELK B

EOE: ARE (RNBREEARERESK, %)
Bl EE: 7 #H (e A¥HaFraink, #i)

MR (RAMEREBERERARIEL 242, B%R)
WY (BRREBEBRAFRAETREEE, BHE)

Hi=RiEEA: B¢ WEEB (B (BREEEEEHEN)

A
EOF K2
BE*
x5 X
3
Bt 5%
IR A
E &
BK B
WRE

(HERXTLFRIRTEREME, #)
(EEBRLIERFENIMEREIRAZE, A#HR)
(MEIYRYERFEIRIREZR T, BIHR)
(B ERFEE TG0 EE, BT
(RAMMBYHEARA¥ENEIRE X4, BHR)
(ENIEREERERNAETRRB T/, RAHK)
(HEsERLYERERI B TREZ =T, BHR)
(ERIVBRIERFRENMRIBRETME, B%KK)
(FABEIRVER ¥R IREEHE, KB)
(BB ERFRNEFRARK, BHZ)

RELH: EH: P () (RREERZEEHR)

ITHE
x| 4
£
7 EHE
FHiE
B
et
L
BiEAK
ME%EY: LEE
® W ZRE
RFHE: TRE

(RETHBEERFRAFIREEME, #8)
(EHXBRYHEARAFRAFIREEME, HR)
(KFAFTEHFERFBRFTIRRB A, #R)
(LB RLYERFRAFIREEME, HF)
(MEBRUBRRFRAFLBHAEEE, BIKT)

(HIXBRABARFBRAFREE, BIHE)

(WNRBRYBERFRAFZREE, BHR)
(ATXBRYBREFRAFREML, AHR)
(FEREXBBRLIEARF¥RAFIRE £/, RHER)

Fax LRR



Al

il

KEYRELANSE, SHEABEATR. HHEERELIVNERERE, XE. %,
BE. REAKHAE. KEURMHATRERERE, BEFAINESE, RIIFEBREEA
PRGIEE. ERFHRER, BERIAREEFEFRERSK, RITYBLERERFHN
R A DL RS AT MR A AR A B R e 5.

“GUIFTR— I RIEESHRA, REFRNERENZ ", ARBEREFPLERAEE
KENF S, ERRPREEMBRAZTAZNRGTEH . RNEBFEARHREER,

FHEM ARG, REEERRNSWIGEEMTRAEIL. mREh. mRRR. FPER
XHEE L ERARX IR BAEN, —HEEEREMRHNREN, H—TEEERT
AR SL8 ) BRI EAT ML BT 2.

BHARBREERBE. KERSHL. WERS. WERR. KERE. KEHS
AR, B RS . B2 35 25, A BLARERSRAFHXMBHESR,
KBS FRER. W%, RG. NERHERERBIEKEMRNRLNE . SR
&, “F iR A CEIRE” REIERBMRFA.
AHE FETEBARAFERSERETH LR, LEXERLBARERNREN. ©k
HIE. KEL. BABHERS, HERASTWT: KRFREH B KEIREH
—. AES, BUFSESE=. f. 46X KEA, BARSBNES.
bR, |

E: R ve driE, AERWESHAR vi ik, BRRRYXERAREDEhENA v.

% &
20065E4 H



PART I HISTORY OF AUTO ...ttt ssess st eesseenasssts s e eesesesasassns 1
1.1 Early Adventures with the AUtOmODILE ..........ccrrrrrevereeeirereerereiicesciesr s eneeeeeeees 1
1.2 The Birth of AUtOMODIIES ..........cccorirreiriiernirienrrrsreieeee e sesessesesssesecanas 6

PART II AUTOMOBILE ENGINES .............ocoooioiterierecececiennaesscnsssestseseesesessessesssaesie 12
2.1 Engine ClassSifICAtION ......ccceoeruiuiciniieiieiereree e ee e e sansesssssesesssssesesssssesssnmsnseesssnon 13
2.2 How an Engine WOIKS ......ccoovioiciieeiiiineteeceeeee e stsssessestesssesesssessesssins sesessssssesmentssnssnsans 20
2.3 Engine Components(1) .......ccccoveeierersiereereeererensssseesesssesssssesesssssessessssssessssssssssssssssssnns 24
2.4 Engine FUel SYSLEMS.......cccoviuiirrrerieieieresteeeceteessetesee e e snessss s sersssessssssebessosesessosenes ....33
2.5 Engine Cooling SYSLEIMS .........c.ccrvrvrverierirrnnirereersessassessonmessesessestossossassssensossossossssssessesnes 41
2.6 Engine LubriCation SYSLEML................coorvreeuivererescsessesisessssscssesssssssssosssessesseasesessenees 49

PART III CHASSIS .........oreerteriescecseessteseseteeses st esssess s s st s s s s ss s s s e s ssasssnssnans 54
Bl GEAIS ..icrcne e st e et s e e ses e e a e et s st ek ar e nenasreRaaeRe e et enes 54
3.2 CIULCh PACKS.....oviiiiieiiiiniiiien ittt e e tetesaeeessane e s assasssesssssasssestssasasseseassessasnseses 61
3.3 Automatic TraNSMISSION .....ccceruieeriiece it eernrinee e sessestesesssestesssensssssasssssessansessesssesassssens 65
3.4 SHEETINE GEAT.......coviiiiiiiictintiiite e n e e tes st e st se et e e e e e e et et s st st semr et seasneastasnssnenns 71
3.5 BIAKES ..ot ecr e rere et e s e e e te st s s s st s e e e s e s e e s e e e see e seae e anasesnta s satesaeseasaenn 76
3.6 FOUI-WHEEI-DIIVE.....ccoreiieneicceecieee e see et e et st e stsareseesasste e ssasansssessaasseons 84
3.7 DIfIEIENHAl ..ot teeeetercetrnreneeetsressressssesresare s ssnsssssseese ssessesenessarsessnsressssssanes 90

PART IV AUTOELECTRIC PARTS ...ttt et et nats e se e se e e e st ennans 96
4.1 Starting SYSLEIM ....ccoviiiiiminiiiiiicnrii ettt e et s st s e s e 96
4.2 TZNIHNE SYSTEIM «o.uceeiiinieie e rcneeete et e e cte e e eeeet e e eeseesense e st e e st et e et eseeatesae st s saenesaneees 101
4.3 Lighting Circuit.........ccovveeevenernns fareareseressaessensersieaaseenarestenaseenssasaen mesessestenatesesessenatanse 106
4.4 The Air Conditioning and Heating System..........cccceccvevernvinnnnnienseccnnn s 110
4.5 FUUIE Ca& ....ociiiiiiniiiisniiiiisiiniisssissei s ssssssonesssssssss sansse sasasessssssntssssassassessess 115

PART V AUTO MAINTENAINCE ..........ooointetenenteenieretneeesesaessesentssesssasatsssssessasess 121
5.1 Fault COGE......cnveemmmrerrmannreesmncrmaseessssssesnsassnssismasnns et Rt ane e 121



5.2 Car EXterior Care TUPS ....c.ccreeevireeeierreriessacersseesasasassassassessessosssasasasssssneassasassssessansessanas 127
5.3 Paint YOur €Car at HOMIE ........cooouiirerieiicieerireereeccnecneinesessansensssassssssessesasssssassaseasssessseses 131
5.4 Brake PIODIEINS .......cooriivereiineseceerietaessiessaeessaes e asenssessesntesasssssuessaassssnesesssesnsasessasas 135
5.5 Engine Maiftenance......ccoouermmmriisreesesmmmissssrssssssssssssosssssssesssssssssssssssasssssssssassessssssses 141
5.6 How To Keep The Automatic Transmission ABVe.........c.coveccvereerieveseceerereeneeerareneens 146
5.7  System DiagnosiS..........cccuieeeeieeeeieeieeeeesiaeieereeinestesssssnesteesseessasssesneenns eeereeeeeeee e 151
PART VI CARBUSINESS ... eetetrereeeiensesneressesesseerssaesest et ansasessessassansassosnes 161
6.1  Automobile PUICHASE ........cccccreeireceeceereieriestresteesssseasse s stessesenessstsssesassssanssrensessansrnnsnen 161
6.2 Automobile Service After SEINE.......ccoeveiireirreieeiee st et ee e et 166
6.3 AUtOMODbIle INSUTANCE ..........e..oeeeveeceeeeeeeneeessctessseseseresasesesenessssssasassssssssesesssesesasnsesnsnse 171
6.4 Car Rental in the USA and Canada..........ccoceeveceriniccvicnrarneresseessiestecsesesccsssssssessassnsesns 177
PART VI CAR CULTURE ..........ooovieeriereereeeeeetvansresssasssrsssssssasssssstessasessestasssssrenssassnes 183
7.1 No Business Like Car-Show Business.....c.ccccccoevicennniicnnnnianennne 183
7.2 AULO RACIDE «.cnvermriimrniimiinintceistee st ccntcesratsssts s nsssstssssbtssaessseassstsassasossssossasossnnsssnsans 188
T3 AWIO WOttt sierste s s e anesseases s assnsasanansassnssannassssssssnassssns 194
T CATLOZO ettt b st e e e 198
PHIRASES ...t teetvesteestsieseesasasteasta s b es e e s s e sssansesssassesaserssssartaastessttonsessseses sosnerassstsestesann 205
BE I et r ettt et e tetes e teae s s e s e s e te st eas et eAe s e s aas s eRa e enese e at e e st R A e R e et eat et e st sae Rt b et be e ans 212



PART I HISTORY OF AUTO

F 3 BIR ol
Wit kEGFT, R LS.
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& YHEAFEREHIMARKRF k.
& T EHAE IR K EIH.
& HEBFRMFAENLFOGOLFE.

1.1 Early Adventures with the Automobile

The “horseless carriage” made its debut at Chicago’s Columbian Exposition in 1893. Crude,
no more than a two-seated buckboard powered by an electric motor, none-the-less the exhibit
excited its audience. Within fifteen years the automobile industry was firmly established,
producing roomy, comfortable cars capable of traveling sixty miles per hour. First seen as a toy
for the rich, the car began to be taken more seriously as its advantages over the horse became
obvious.

Driving in these early days was always a challenge. Dirt roads that the horse found perfectly
acceptable became impassable quagmires of mud for the automobile. No gas stations dotted the
roadscape.

Despite these challenges, it was not long before the automobile transformed itself from
novelty to necessity. Although many would continue to criticize this “new fangled ” mode of
transportation, one thing was certain: there would be no turning back. The automobile became a
fixture of American culture and our infatuation with the car blossomed into a love affair.

Winning the Vanderbilt Cup, 1906

In 1904, WK. Vanderbilt, established the “Vanderbilt Cup” to promote the sport of
automobile racing. The event was originally run on Long Island over public roads: Crowds lined
the raceway without benefit of any barriers. Drivers began the race at timed intervals with the first
to cross the finish in the fastest time declared the winner. In 1906, Louis Wagner won the race
driving a Darracq.

Motoring to Virginia, 1907

In 1907, an intrepid group of adventurers drove from New York City to Jamestown, Virginia
to attend the Jamestown Exposition. Their journey lasted three days and took them through New
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York, Pennsylvania, Delaware, Maryland and Virginia.

Alice Ramsey, first woman to drive coast-to-coast, 1909 (See Fig.1.1.1)

Nelson Jackson was the first to motor coast-to-coast in 1903. Two dozen other pioneers
matched his feat over the next five years, but none was a woman. This honor fell to Alice Huyler
Ramsey a 22-year-old housewife and mother from Hackensack, New Jersey. On June 9, 1909,
Alice, and three women companions (none of whom drove), left Manhattan. Fifty-nine days and
3,800 miles later they arrived in San Francisco.Fig.1.1.2 shows us the route.

Alice Ramsey, her crew (Nettie Powell, Margaret
Atwood and Hermine Jans) and her Maxwell

Fig.1.1.1 First Women to Drive

£ N REE g e
- o {
%Lrand'lsco ! k

Alice Ramsey’s Route; no roadmaps, few paved
roads, few roads at all west of the Mississippi.

Fig.1.1.2 Route
“Four miles from Grand Island the rear axle broke again. A farm family took us in while a
mechanic from Denver brought another. Nettie was happy to give her place to the mechanic and
ride the train ahead to Cheyenne. Near Ogallala, Nebraska, we were halted by a nondescript

sheriff’s posse on horseback. They were looking for two murderers and at first didn’t believe us
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when we explained that we were only trying to drive from New York to San Francisco. It was not
until the lawmen were convinced that no firearms or suspects were concealed that they allowed us
togoon.” )

“In Utah we hit a prairie dog hole in the road with such force that a tie bolt came out of the
tie rod connecting the front wheels. We had a pilot car with us and driver Frank Irving went back
to Ormr’s ranch and we were able to make temporary repairs. In spite of everything, we finally
made it across Nevada arrivihg near midnight at the Riverside Hotel in Reno. Next day we
continued by way of Carson City across the Sierras to Placeville, then to Sacramento.”

#: EXEH B www.EyewitnesstoHistory.com. ‘

Technical Words
challenge n.; vt. Pk Beeee Pk
impassable adj. REEBATH), AXTEY
quagmire n. BE, B
love affair n. JABIF
racing vi.; adj. %, RL; K&, kEY
raceway n KA, (RERE)%E
barrier n (FELARAE 3K 09 554, MHiZ, B

. adventurer n. x4

coast-to-coast adj. HRXBHFEEERKFERFY
axle n. tih, £4
mechanic n. FL, PF I, AT

Phrases and Expressions

tie bolt HE 3R

tie rod e AT

pilot car SIE %
Notes on the Text

1. Crude, no more than a two-seated buckboard powered by an electric motor, none-the-less
the exhibit excited its audience. ,

Fhsz AR AR R R DS D A — A BB R BIHE BN, IXFERIBRS] S ARG AR
NERE.

2. Dirt roads that the horse found perfectly acceptable became impassable quagmires of mud
for the automobile.

UL 54T LATAE PR B T X Y 2R SR U AR B T 7 LAEAT R B

3. In 1904, W.K. Vanderbilt, established the “Vanderbilt Cup” to promote the sport of
automobile racing.



1904 £F, WK JEEH/R¥F (WK. Vanderbilt) 1327 “EMHIRIEH” DURHKEHL3E
BERIMERE.

4. Nelson Jackson was the first to motor coast-to-coast in 1903.

1903 £, Z/Ri# » A% # (Nelson Jackson) B—PMBEMN KSR EER.

5. A farm family took us in while a mechanic from Denver brought another. Nettie was
happy to give her place to the mechanic and ride the train ahead to Cheyenne. Near Ogallala,
Nebraska, we were halted by a nondescript sheriff’s posse on horseback. They were looking for
two murderers and at first didn’t believe us when we explained that we were only trying to drive
from New York to San Francisco.

—IRREEERFT BT, —BHIBIASH (Denver) #HRT —HRFHEM. AF
(Nettie) F R HIE M7 B ik 43 TIXAMHUE T, BHERKZERATEHERE (Cheyenne). FEHF
hriin (Nebraska) Ogallala, BAIHE —BAELHWKARELZEADGHEIET . fIEES
E2APARAL, BIABERERMNARBEENALHTIHEE L.

Exercises

I . Answer the following questions in English.
1. What made its debut at Chicago’s Columbian Exposition in 1893?
2. What became a fixture of American culture and our infatuation with the car blossomed
into a love affair? -
3. When did Alice, and three women companions (none of whom drove), leave Manhattan?
4. Why were we halted by a nondescript sheriff’s posse on horseback?
5. In Utah did we hit a prairie dog hole in the road with such force that a tie bolt came out of
the tie rod connecting the front wheels?
II. Translate following expressions into English.
iRk
FEERY)
wEE, i
RELE
¥ [ B RLAT
KEGHFREERTPER
. Translate following sentences into English.
15 R, RELVELXHBMER.
HEE ERH RS AR I
HELRBHTFPRNLT R
RKERAEEAKETEY .
1903 4F, ARBRBENKARRINTFEENE A
Z0H7T 59 RKF 3800 KB 5, WAIREETIHEW.
. Study the following list and name. *
. linear speed, linear velocity, angular speed, angular velocity, peripheral speed, peripheral,

SRR NN S gAY AW

|
H
[



rotational speed, rotational velocity

2. allowable speed, admissible velocity, critical speed, critical velocity, maximum speed,
effective top speed -

3. uniform speed, uniform velocity, stable speed, constant speed, slip velociy, minimum
speed (in gear), maximum speed (in gear)

Reading Material

Toyota Corolla History

The rear wheel drive Toyota Corolla was first introduced in Japan in model year 1966.
Two years later, it was brought to the United States, replacing the unpopular and barely-noticed
Crown.

It lasted only two years with its original 1.1 liter engine, when a larger 1970 model
appeared, powered by a “much larger” 1.2 liter engine. This new model actually became the
second best selling import car in 1970. The next year, 1971, brought a 1.6 liter engine, more in
tune with American tastes.

1974 saw the third generation, and the Corolla’s strongest popularity-including the
inexpensive Corolla Tercel model, it was the best-selling vehicle in the world from 1974 to 1977.
Five years later, in 1979, a fourth generation appeared, still with rear wheel drive. This was to last
until 1984, when the fifth generation Corolla came with front wheel drive and a coupe version, the
GT-S,with a 16 valve engine. The GT-S remained in production through 1991.

Faced with increasing sales, Toyota entered a joint venture with General Motors to create
NUMMI NUMMI took over a rather atrocious General Motors plant in California and turned it
into one of the highest quality plants in North America. The NUMMI plant built both the Corolla
and the General Motors version, the Nova (later to be renamed Prizm).

The sporty FX was introduced in 1987, followed by the sixth generation in 1988. With sales
still rising, Toyota opened a new facility in Canada which also produced Corollas.

In 1993, the Corolla moved to its current compact size, garnering many awards. The Tercel
was split off as a separate subcompact model to attract those who could no longer afford the
increasingly upscale Corolla. A 1.6 liter engine was standard, with an optional 1.8 liter engine. A
driver’s side airbag was standard, and a passenger airbag was added in 1994.

By 1997, all Corollas sold in the United States were built in North America. The wagon was
discontinued, but side-impact protection was increased.

In 1998, the current generation was created. Its distinguishing feature was a new 1.8 liter
engine which produced about 120 hp. This engine, even before it received variable valve timing,
was peppy enough to feel more powerful in everyday driving than the 132 hp Dodge Neon engine.
Yet, it achieved Very good gas mileage and was quite quiet.

In 2000, the 1.8 liter engine was given variable valve timing for better gas mileage and more
power. It also reduced emissions, so that the Corolla could be certified by the EPA as a low
emission vehicle.

_5_



2001 saw a minor face-lift of the sheet metal, making the Corolla look even more like a
Camry. 4

In the thirty years since its introduction, Corolla has sold more cars worldwide than any other
nameplate!

1.2 The Birth of Automobiles

The history of the automobile actually began about 4,000 years ago when the first wheel was
used for transportation in India. Several Italians recorded designs for wind-driven vehicles. The
first was Guido da Vigevano in 1335. It was a windmill-type drive to gears and thus to wheels.
Later Leonardo da Vinci designed clockwork-driven tricycle with tiller steering and a differential
mechanism between the rear wheels.

In the early 15th century, the Portuguese arrived in China and the interaction of the two
cultures led to a variety of new technologies, including the creation of a wheel that turned under
its own power. By the 1600s, small steam-powered engine models were developed.

A Catholic priest named Father Ferdinan Verbiest is credited to have built a steam-powered
vehicle for the Chinese Emperor Chien Lung in about 1678. There is no information about the
vehicle, only the event. James Watt didn’t invent the steam engine until 1705.

Although by the mid-15th century the idea of a self-propelled vehicle had been put into
practice with the development of experimental vehicles powered by means of springs, clockworks,
and the wind, Nicolas-Joseph Cugnot of France is considered to have built the first true
automobile in 1769. Designed by Cugnot and constructed by M. Brezin, it is also the first vehicle
to move under its own power for which there is a record. Cugnot’s three-wheeled steam-powered
vehicle carried four persons. It had a top speed of a little more than 3.2 km/h (2 mph).

Evans was the first American who obtained a patent for “a self-propelled carriage.” He, in
fact, attempted to create a two-in-one combination of a steam wagon and a flat-bottomed boat,
which didn’t receive any attention in those days. During the 1830’s, the steam vehicle had made
great advances. But stiff competition from railway companies and legislations in Britain forced
the poor steam vehicle gradually out of use on roads. The early steam-powered vehicles were so
heavy that they were only practical on a perfectly flat surface as strong as iron. A road thus made
out of iron rails became the norm for the next hundred and twenty-five years. The vehicles got
bigger and heavier and more powerful and as such they were eventually capable of pulling a train
of many cars filled with freight and passengers. '

Carl Benz and Gottlieb Daimler, both Germans, share the credit of changing the transport
habits of the world, for their efforts laid the foundation of the great motor industry as we know it
today. First, Carl Benz invented the petrol engine in 1885 and a year later Daimler made a car
driven by motor of his own design. '

Daimler’s engine proved to be a great success because of its less weight that could deliver
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1,000 rpm and needed only very small and light vehicles to carry them.

France too had joined the motoring scenario by 1890 when two Frenchmen Panhard and
Levassor began producing vehicles powered by Daimler engine, and Daimler himself, possessed
by the automobile spirit, went on adding new features to his engine. He built the first V-Twin
engine with a glowing platinum tube to explode the cylinder gas—the very earliest form of
“sparking plug.

For many years after the introduction of automobiles, three kinds of power sources were in
common use: steam engines, gasoline or petrol engines, and electric motors. In 1900, over 2,300
automobiles were registered in New York, Boston, Massachusetts, and Chicago. Of these, 1,170
were steam cars, 800 were electric cars, and only 400 were gasoline cars.

In ten years from the invention of the petrol engine, the motorcar had evolved itself into
amazing designs and shapes. By 1898, there were 50 automobile-manufacturing companies in
the United States, a number that rose to 241 by 1908. In that year, Henry Ford revolutionized
the manufacture of automobiles with his assembly-line style of production and brought out the
Model T, a car that was inexpensive, versatile, and easy to maintain. The introduction of the
Model T transformed the automobile from a plaything of the rich to an item that even people of
modest income could afford; by the late 1920s the car was commonplace in modern industrial
nations.

Automobile manufacturers in the 1930s and 1940s refined and improved on the principles of
Ford and other pioneers. Cars were generally large, and many were still extremely expensive and
luxurious; many of the most collectible cars date from this time. The increased affluence of the
United States after World War II led to the development of large,while most companies in
Europe made smaller, more fuel-efficient cars. Since the mid-1970s, the rising cost of fuel has
increased the demand for these smaller cars, many of which have been produced in Japan as well
as in Europe and the United States.

Technical Words
windmill n.; vt; vi R4; 1aess; 1R AR
mechanism n. M E; A, Hub
interaction n. REMAA, XA
propel vt. i, iR
practice n. FAT, FH&
experimental adj. kIeg, BB KB
norm n. R, AR :
freight n; vt Wi, WiE; EE, RAH, EE
petrol n. <E>R b
possessed adj. R, BRI
amazing adj. SR
maintain vt. #i%, #1%



refine vt. ‘ ¥, W%

collectible adj. Tl ey, THRMEY
Phrases and Expressions

differential mechanism F-3 31

sparking plug P 3
Notes on the Text

1. Later Leonardo da Vinci designed clockwork-driven tricycle with tiller steering and a
differential mechanism between the rear wheels.

Jak, ERME « k257 (Leonardo da V1m1)ﬁﬁ7ﬁ@?ﬂ*§9§§ﬁ39‘]ﬂ§5_%$ wHE
e R ENERZ AN ZERE.

2. Daimler’s engine proved to be a great success because of its less weight that could deliver
1,000 rpm and needed only very small and light vehicles to carry them.

BB RAHBIE LR - KRR, BAEMERER, s 1000 #8554
R, RAFERDNBENERREAREN.

3. He built the first V-Twin engine with a glowing platinum tube to explode the cylinder
gas —the very earliest form of sparking plug.

MEHTE—6 V VGRS, BHAUMETSERRNASE— RN AL
E ik

4. For many years after the introduction of automobiles, three kinds of power sources were in
common use: steam engines, gasoline or petrol engines, and electric motors.

FERFEFRANVERZGREE, =M HTRBHFBNA: RRRIHL. RS
AR BB R B

5. Since the mid-1970s, the rising cost of fuel has increased the demand for these smaller
cars, many of which have been produced in Japan as well as in Europe and the United States.

B 20 4 70 AP HIGE, MBS EBEIN T X R ENT KRR, FEHE
EFEEE BT R HIRERMMEETS L.

Exercises

1. Answer the following questions in English.
1. When did the history of the automobile actually begin?
2. Who is considered to have built the first true automobile in 1769?
3. Why the early steam-powered vehicles were only practical on a perfectly flat surface as
strong as iron?
4. Who built the first V-Twin engine with a glowing platinum tube to explode the cylinder

gas-the very earliest form of sparking plug?
5. Why has the demand for these smaller cars increased since the mid-1970s?
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II. Translate following expressions into English.

. ETE
KA .
. BBEIEEHRE
.V BIXUF R FHL
. FUER L
. BARTIWEEK
III. Translate following sentences into English,
1. 17 Y], HMRRRFHRIFPERT .
2. 1885 FFFIR « FRWEH TRMERNP.
3. BBEAREMENTER, BEAMMRRSIVIEAFTIFE.
4. KEREEMN. SIEEKN, BTHERN.
5. 20 #4 20 SEA, IRFEERRTVEFKRAFEEY.
6. —MRZFEXRERNHEMERREENRE.
IV. Study the following list and name. *
1. two-door sedan, four-door sedan, fixed head coupe, hard-top sedan, limousine, station
wagon, drop head coupe, convertible, sports car, minicar, jeep, field vehicle

N B W

2. bus, omnibus, service vehicle, coach, luxury coach, touring bus, articulated bus,
double-deck bus, passenger-trailer, minibus, microbus, articulated trolleybus

3. lorry, truck, high-way vehicle, board truck, canvas top, box-van truck, van, electromabil,
delivery van, pick-up, cargo-bus, general-purpose truck, multipurpose vehicle short-wheelbase
truck

4. rear dump, side tipper, container carrier, tank-truck, bulk truck, thermos van, refrigerated
vehicle, furniture van

Reading Material
Rudolf Diesel — Father of the Diesel Engine

Engineers have always been concerned with efficiency, as in how much can be gotten out of
something in exchange for what is put into it. Releasing stored energy is more difficult than using
energy that is readily available: a boat can travel downstream with the current (available energy);
but to release the stored energy in a piece of coal requires that heat be applied to it.

No machine is 100% efficient. Energy is lost through friction, air resistance, and heat. An
engine that converts half of its fuel energy to useful work would be considered 50% efficient. Yet
the most sophisticated steam engines ever built never exceeded 15% efficiency.

Is it any wonder then that by the end of the 19th century a young engineer by the name of
Rudolf Diesel made it his life ambition to invent a more efficient engine?

Diesel was born in Paris, France on March 18, 1858, to Bavarian emigrants. His father, a
strict disciplinarian, was a leather worker who forbid young Rudolf and his siblings from
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