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The dimensions of an automobile can make you know the appearance of it. It contains
the wheelbase (the track front and rear) the overall length, the overall width, the overall
height, the overhang front, the overhang rear, the angle of approach, the angle of depar-
ture, interior length, interior width, interior height, the ground clearance, curb weight,

gross vehicle weight, number of the doors, seating capacity and trunk or cargo space.

The Shape and Size of a Vehicle

The shape and size of a vehicle(See Figure 1-1) includes the following parameters:
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Figure 1-1 The shape and size of a vehicle

A — overall length, total length; vehicle length
B — overall width, total width; vehicle width
C — unload height; vehicle height

D — front overhang

E — axle base

F — rear overhang
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G — ground clearance

H\I — track tread; tread width; wheel track

H — front track; track front

I — rear track; track rear

] — approach angle; angle of incidence

K — departure angle; angle of departure, rear overhang angle

[. — loading height

M — maximum length of chassis frame behind cab

N — cargo body height

O — interior cargo body width

P — cargo body width

R — interior cargo body length

The wheelbase is the distance between the center of the front wheel and the center of the
rear wheel, It is normally the same on both sides of the vehicle. Some vehicles may have dif-
ferent wheelbase measurements from left to right. Before you take the measurements. al-
ways check the manufacturer’s specifications.

Two other dimensions should be noted. The first is the overall length of the vehicle.
This is the distance between the front and rear extremities. The second is the overall width
of the vehicle. It is the distance from the extreme right side to the extreme left side of the ve-
hicle, but not usually including the external mirrors.

Engine performance parameters include engine type, bore and stroke, displacement.
compression ratio, valve train, power, torque and ignition system type. The diameter of the
cylinder is called the engine bore, Displacement and compression ratio are two frequently
used engine specifications. Displacement indicates engine size, compression ratio compares
the total cylinder volume to compression chamber volume,

Chassis performance specification includes suspension type, brakes type, steering type

and turning radius, type and size of tires and wheels, fuel capacities. *

Drive System Layout

The drive system can be classified as the following by their layout on a vehicle.

1. Front-wheel drive layout

In front-wheel drive vehicles the engine can be mounted transversely or longitudinally.
Drive reaches the front wheels through a transmission and final drive unit called a transaxle.

2. Rear-wheel drive layout

In a conventional rear wheel drive, engine and transmission are mounted longitudinally
at the front. Drive is transmitted to a rear axle assembly by a propeller shaft.

3. Four-wheel drive layout

Vehicles with part-time four wheel drive are designed for optional off road use. Four-
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Unit1 P

wheel drive can be selected for abnormal surfaces and disconnected for normal road surfaces.
The engine and transmission are mounted longitudinally at the front. Propeller shafts trans-
fer the drive from a transfer case on the rear of the transmission, to the drive units at front
and rear.

Today’s sedans are very different from the models 10 years ago. The old ones had man-
ual door locks and windows. They had no air conditioning and basic audio systems. In only
ten years’ time, ordinary passenger cars have gained basic convenience features, advanced
engine technologies and safety featurgs.

Despite the added weight of new safety and convenience features, today’s middle-sized
cars outperform their predecessors. Engines are getting larger and more efficient.

Performance isn’t the only area where middle-sized cars are improving. Safety features
like side curtain airbags, antilock brakes and electronic stability systems are installed. Elec-
tronic stability systems apply individual brakes when a vehicle begins to skid, in order to
keep it under control. ‘¥ The majority of best-selling sedans have power windows and door
locks, a CD player and air conditioning. Luxury cars are typically built with higher standards
than middle-sized cars, including the gap between panels in the interior.

Safety feature is very important, It contains SRS, seatbelts, daytime running lights,
standard regenerative anti-lock brake system. adjustable front seatbelt shoulder anchors,
child-protector rear door locks, internal trunk-release handle. For example, the Toyota vehi-
cle contains driver, front passenger and front seat-mounted side-impact airbags are supple-
mental restraint system (SRS). The driver and front passenger airbags are designed to
deploy in severe (usually frontal) collisions where the magnitude and duration of the forward
deceleration of the vehicle exceeds the design threshold level. The side-impact airbags are
designed to inflate in severe side-impact collisions. In all other accidents, the airbags will not
inflate. To decrease the risk of injury from a deploying airbag, always wear seatbelts, sit
upright in the middle of the seat as far back as possible from the airbag modules and do not
lean against the door. “” Do not put objects in front of an airbag or around the seatback. Do
not use rearward-facing child seats in any front passenger seat. The force of a deploying

airbag SRS may cause serious injury or death.
[New Words and Expressions)
performance n. Pk (HZR) . H1E, GE#) PERE

parameter n. S5

dimension n. R~F&%, Rt

appearance n. ZM, SMEBARME GRS, B

wheelbase n. #iff

track n. F0FE B, MGTEAESL o BRERWPCENFTRE
overhang v, /bR n. RHEYGHD) B8, (HiJ5) &
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interior a. W& n. ZEBNER, M, & () H, B30 E
capacity n. & (B, (it HEE , (BiE) 1%

trunk n. (EFDATERG , 580, T2, £ TH, h 4L
bore n. fL,fLF&, &ML KELTE (N BE) , B FL 28, 8k
displacement n. (C&zh#Hl)HEE

volume n. AR, 78, &, 5 &

feature n. $F s, HHE . TGO

seatbelt n. (JERY) %2444

adjustable a. W] JH 7, #E) 1Y, AT AL IE (ME) 1Y

anchor n. $f, SO, SCHE A, (BBDIRE) B2 H 30 4%, X
internal a. PFEEAY, BAR n (B)PHE G4
handle n. (F§DFH, CEIT/WFHRMDPLF o BHA
deploy v. & n. (%4254 BT

collision n. HlffE, ] (o, 38 5

deceleration n. T fid i, Jali

threshold 7. " JH(BR) s AT, & 85, I L0, BRJEE

inflate v. FEET)R, () K, (B[ RKITF
upright n. 34F, XM o HIYHL.EEHH

module n. #CE, &) . R (FDEGEM, GEHD B, HiF
lean a. GRESOMBE (), EF=EH) 541 o A%, FHE
seatback n. JERTIETT

rearward-facing a. (Z4%) [v]J5 H@ A, 76 )5 10 )

approach angle $%i1 ffi

departure angle % 2 ff

ground clearance (BEFE4) BIHIE]BR , (PR4) Fe/)N s b ] B

curb weight (48) &G R, 2¥X &G HE

gross vehicle weight(GVW) il K iF S8 CE& R &+ R KRKEE)
cargo space (FjHHZE) BITAER, (BH) T, T2 1 (FFD
compression ratio JE4E [t ()

turning radius §545 4148

supplemental restraint system (SRS) GERRI RS HBIAKR RS
anti-lock brake system (ABS) BiHisth|zh 248

[Notes to the Text)]

(1) Displacement and compression ratio are two frequently used engine specifications.
Displacement indicates engine size, compression ratio compares the total cylinder volume to

compression chamber volume,
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HERAESE L 22 H AN RIS 8. HFR RV T RSP, 48 &<
BERERREEFHZI.

(2) Chassis performance specification includes suspension type, brakes type and size,
steering type and turning radius, type and size of tires and wheels, fuel capacities.

JRBPERESEUh S A BREE W e B SRR ERMBRNER S X
NN RS

(3) Electronic stability systems apply individual brakes when a vehicle begins to skid, in
order to keep it under control. /

SR AT O T B I B TR RSB 30

(4) To decrease the risk of injury from a deploying airbag, always wear seatbelts, sit
upright in the middle of the seat as far back as possible from the airbag modules and do not
lean against the door.

H T VIR A S B R B 5, 3R BN AR G 22 Ay, T B ) i i AL 7E A R
[i] o DA 32 5 22 4 SOMELELA , R AR EEARTRE 2T ],

[Exercises)

(1) What does dimensions of an automobile include?

(2) What is compression ratio?

[Translation]

HETERES &L

VAZE RTS8 LA Bh3RAT T ARG RSME . IR RTS8 Rl BE (BRI RTBE 5 /5 4 2 (6]
MRS B BT B HE L AR A B A, ERA R 9T 1 AR/ B B A B
e R SRR B AR BRI T 2R

RERIIMERST
KESMERSTULAE 1-1D B ARG FE UL FiX S5
A— BK.EK;

B— BR.ER;

C— ZHEE, TEREE, 5
D — Hig;

E — %hif;

F— FE&;

G — H/NEHbla B ;

H\I — #85;

H — Hi%eiE;

1 — J5%HE;
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] — A

K—&%M;

L — R EE;

M — B E 5 F 4R R AR K ;

N — IR B s

O — NI

P — GRS 5

R — RN KE.

HEE AR R P OME RO Z B MER . IRE R AR E RSN . BRENE
AR AT REAS[R] . WU AR 2 A , R SE R A i R A AAS BB S .

BERMTSHFEEFE. KELSKBRENENmRRSEMER, EMARERERG
Vi 1 B A i ek ) D B S AN A R LR

Btk RES B TE & shPL A G b2 VHER R 46 L RTIHLA RS PLTh 3 & 3h
VLA RS K RGERR, SELH ERRNEE . HERFES RS H MRS . H
BRI T ZLHAE, B4 L 2SELA AR SRREEFRZI.

RSP EABREA FH A BB LR ERMBRIEE S K,
HERRS.

EHRENHE

WAL 3 RGEAER S LA E R DL LT LR,

1. WHEFHAE

AT IR BN VR G, R BT [ BN 1) 222 . 3l 0 3 ek Pl 720 o4 AR 32 Do 2% 2 it 1) 28 7
IKEh TR HTRE .

2. BHERHHE

W IR E RIS EIRE , KPR SF\ M LRAEE MR . 3 g shfeXsE

3. WHEHAHE

A2t PU AR 3K B o] LAZEAS [R] BE T _E BRIk ah 2. AN I Y B v e A DO 8 IR 3l 7E AL
T B4 B T AN 5 OR 3N . R hPLAZE AR ) LR AE I RTER . (Z st sh I WA 28 5
TR 4 Bh 28 A5 BIAT S A EDRGE AR . )

BERFEMTFERIHRA—F., SENETEAFIHBTHCH, ERER = FAME
AHF RS . EAULTFRETE B E N FEBA T EANEMNRE MRS AR
MELEE,

B THEEAEREE M EMERIN MEMN P RFEMS T UMM PETFE. &
IR EKRT , RNHEART .

FRRVER ZE (PR RERGHE T, K2R B Il Z 2[R P H S REME FRE R HE
BUfE . AT ERERRSESIE RETEN A FRERE LM AME . KEHGHF
AR I COFBMBI T, FHEFEEFOEH T ENIREPRETS,
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Horh LA A AR AN A AR A S B 5 T

ZeWERIFFEEN, QFE2[E. LW, H EATILT . IS 4R H 3 B 158 R
4t AR AT R 2 H 8 A R PLERE 8L TR T, fln, F HEES L
% JBE S PRI HEFRE 53857 ) DU T H5 28 A B2 e S R B 9RO AR Gt . 25 T 53 A {7 11 i 3 B B o7
A e SV RN » 2R G e A T A 99 A {6 ) T ) [ A K/ iR SRR
B . DSBS R AT B AR S . FERRILZ S R, 2R
BWALSHL . N TR E 2 I H ORI E 3 51N R 442 2, R AT BB 1) 5 3 ELARFE
PR IR AT B & S ML IR A BT FE A2 . AN EAE S 42 10 A 1o i o] L g A
AT . B A R HE R (LA 161 J ) LB e , 5 0, 222 S M 8 L A BT R o BT RE R 3
EGEL T,

4 Text 2 The History of the Automobile W

Early Steam Powered Cars

The automobile, as we know, was not invented in a single day by a single inventor, The
history of the automobile reflects an evolution that took place worldwide. It is estimated that
over 100 000 patents created the modern automobile.

In 1769, the very first self-propelled road vehicle was a military tractor invented by
French engineer and mechanic, Nicolas-Joseph Cugnot (1725 - 1804). Cugnot used a steam
engine to power his vehicle under mechanic Brezin’s instructions at the Paris Arsenal. It was
used by the French Army to haul artillery at a whopping speed of 4 km/h on only three
wheels. The vehicle had to stop every ten to fifteen minutes to build up steam power. The
steam engine and boiler were separate from the rest of the vehicle and were placed in the
front. In 1770, Cugnot built a steam-powered tricycle that carried four passengers.

In 1771, Cugnot drove one of his road vehicles into a stone wall, making Cugnot the
first person to get into a motor vehicle accident, This was just the beginning of bad luck for
the inventor. After one of Cugnot’s patrons died and the other was exiled, the money for
Cugnot’s road vehicle experiments ended.

Steam engines powered cars by burning fuel that heated water in a boiler, creating steam
expanded and pushed pistons that turned the crankshaft, which then turned the wheels,
During the early history of self-propelled vehicles — both road and railroad vehicles were be-
ing developed with steam engines. (Cugnot also designed two steam locomotives with en-
gines that never worked well. ) Steam engines added so much weight to a vehicle that they
proved a poor design for road vehicles; however, steam engines were very successfully used
in locomotives. Historians, who accept that early steam-powered road vehicles were automo-

biles, feel that Nicolas Cugnot was the inventor of the first automobile.

¥
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Early Electric Cars

Steam engines were not the only engines used in early automobiles. Vehicles with elect-
rical engines were also invented. During 1832 and 1839, Robert Anderson of Scotland inven-
ted the first electric carriage. Electric cars used rechargeable batteries that powered a small
electric motor. The vehicles were heavy, slow, expensive, and needed to stop for recharging
frequently. Both steam and electric road vehicles were abandoned. Electricity found greater
success in tramways and streetcars, where a constant supply of electricity was available.

Around 1900, electric vehicles in America outsold all other types of cars. In the follow-
ing years, sales of electric vehicles took a nosedive as a new type of vehicle came to dominate
the consumer market. The very first self-powered road vehicles were powered by steam en-
gines and by that definition Nicolas Joseph Cugnot of France built the first automobile in
1769 — recognized by the British Royal Automobile Club and the Automobile Club due to
France as being the first. ¥ So why do so many history books say that the automobile was in-
vented by either Gottlieb Daimler or Karl Benz? It is because both Daimler and Benz invented
highly successful and practical gasoline-powered vehicles that ushered in the age of modern
automobiles. The cars Daimler and Benz invented looked and worked like the cars we use

today. But it is unfair to say that either man invented “the automobile”.

The History of the Internal Combustion Ensgine

An internal combustion engine is an engine that uses the explosive combustion of fuel to
push a piston within a cylinder — the piston’s movement turns a crankshaft that then turns
the car wheels via a chain or a drive shaft. ® The different types of fuel commonly used for
car combustion engines are gasoline (or petrol), diesel, and kerosene. A brief outline of the
history of the internal combustion engine includes the following highlights.

® 1680: Dutch physicist, Christian Huygens designed (but never built) an internal com-

bustion engine that was to be fueled with gunpowder.

® 1807: Francois Isaac of Switzerland invented an internal combustion engine that used a

mixture of hydrogen and oxygen for fuel. Isaac designed a car for his engine — the
first internal combustion powered automobile, However, this was a very unsuccessful
vehicle,

® 1824 . English engineer, Samuel Brown adapted an old steam engine to burn gas. He

used it to briefly power a vehicle up a hill in London.

® 1858; Belgian engineer, Jean Joseph Lenoir invented and patented (1860) a double-

acting, electric spark-ignition internal combustion engine fueled by coal gas. In 1863,
Lenoir attached an improved engine (using petroleum and a primitive carburetor) to a
three-wheeled wagon that managed to complete a historic fifty-mile road trip.

® 1862.: Alphonse Rochas, a French civil engineer, patented but did not build a four-

8
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stroke engine (French patent # 52 593, January 16, 1862).

® 1864 Austrian engineer, Siegfried Marcus, built a one-cylinder engine with a crude
carburetor, and he attached his engine to a cart for a rocky 500-foot drive. It was the
world’s first gasoline-powered vehicle. Several years later, Marcus was able to design
a vehicle that briefly ran at 10 mph. Some historians consider it was the forerunner of
the modern automobile.

® 1873: George Brayton, an American engineer, developed an unsuccessful two-stroke
kerosene engine. But it was considered the first safe and practical oil engine.

® 1876: German engineers, Eugen Langen and Nikolaus August Otto improved on
Isaac’s and Rochas’ designs and invented a more efficient gas engine.

® 1876. The first successful two-stroke engine was invented by Sir Dougald Clerk.

® 1885 Gottlieb Daimler invented what is often recognized as the prototype of the mod-
ern gas engine with a vertical cylinder, and with gasoline injected through a carburetor
(patented in 1887). Daimler first built a two-wheeled vehicle with this engine. A year
later he built the world’s first four-wheeled motor vehicle.

® 1886: On January 29, Karl Benz received the first patent (DRP No. 37435) for a gas-
fueled car.

® 1889 : Daimler built an improved four-stroke engine with mushroom-shaped valves and
two V-slant cylinders.

® 1890; Wilhelm Maybach built the first four-cylinder, four-stroke engine.

Engine design and car design were integral activities, almost all of the engine designers

mentioned above also designed cars, and a few went on to become major manufacturers of au-
tomobiles. All of these inventors made notable improvements in the design of the internal

combustion vehicles.

Nicolaus Otto

One of the most important landmarks in engine design comes from Nicolaus August
Otto. In 1876 he invented an effective gas motor engine. Otto built the first practical four-
stroke internal combustion engine called the “Otto Cycle Engine”, as soon as he had comple-
ted his engine, he built it into a motorcycle. Otto’s contributions were historically signifi-

cant. It was his four-stroke engine that was universally adopted for all liquid-fueled automo-

biles.
Karl Benz

In 1885, German mechanical engineer, Karl Benz designed and built the world’s first
practical automobile to be powered by an internal-combustion engine. On January 29, 1886,
Benz received the first patent (DRP No. 37435) for a gas-fueled car. It was a three-wheeled
car, Benz built his first four-wheeled car in 1891. Benz & Cie. , the company started by the

9
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inventor, became the world’ s largest manufacturer of automobiles by 1900. Benz was the

first inventor to integrate an internal combustion engine with a chassis - designing together.

Gottlieb Daimler

In 1885, Gottlieb Daimler (together with his design partner Wilhelm Maybach) took
Otto’s internal combustion engine a step further and patented what is generally recognized as
the prototype of the modern gas engine. Daimler’s connection to Otto was a direct one.
There is some argument as to who built the first motorcycle; Otto or Daimler,

The Daimler-Maybach engine was small, lightweight, fast, used a gasoline-injected car-
buretor, and had a vertical cylinder. The size, speed, and efficiency of the engine allowed for
a revolution in car design. On March 8, 1886, Daimler took a stagecoach and adapted it to
hold his engine, thereby designing the world’s first four-wheeled automobile. Daimler is
considered the first inventor to have invented a practical internal-combustion engine.

In 1889, Daimler invented a V-slanted two cylinder, four-stroke engine with mushroom-
shaped valves. Just like Otto’s 1876 engine, Daimler’s new engine set the basis for all car
engines going forward. Also in 1889, Daimler and Maybach built their first automobile from
the ground up. The new Daimler automobile had a four-speed transmission and obtained
speeds of 10 mph. Daimler founded the Daimler Motoren-Gesellschaft in 1890 to manufacture

his designs. Eleven years later, Wilhelm Maybach designed the Mercedes automobile.

Rene Panhard and Emile Levassor

By the early 1900s, gasoline cars started to outsell all other types of motor vehicles.
The market was growing for economical automobiles and the need for industrial production
was pressing. The first car manufacturers in the world were Panhard &. Levassor (1889) and
Peugeot (1891) of France. By car manufacturer, we mean builders of entire motor vehicles
for sale and not just engine inventors who experimented with car design to test their engines —
Daimler and Benz began as the latter before becoming full car manufacturers and made their
early money by licensing their patents and selling their engines to car manufacturers,

Rene Panhard and Emile Levassor were partners in a woodworking machinery business
when they decided to become car manufacturers. They built their first car in 1890 using a
Daimler engine. The partners not only manufactured cars, they also made improvements to
the automotive body design.

Panhard-Levassor made vehicles with a pedal-operated clutch, a chain transmission lead-
ing to a change-speed gearbox, and a front radiator. ® Levassor was the first designer to
move the engine to the front of the car and use a rear-wheel drive layout. This design was
known as the System Panhard and quickly became the standard for all cars because it gave a
better balance and improved steering.

Early on, French manufacturers did not standardize car models. Each car was different
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from the other. The first standardized car was the 1894, Benz Velo. One hundred and thirty-

four identical Velos were manufactured in 1895.

Charles and Frank Duryea

The first gasoline-powered commercial car manufacturers in America were Charles and
Frank Duryea. The brothers were bicycle makers who became interested in gasoline engines
and automobiles and built their first motor vehicle in 1893, in Springfield, Massachusetts.
By 1896, the Duryea Motor Wagon Company had sold thirteen models of the Duryea, an ex-

pensive limousine, which remained in production into the 1920s.

Ransome Eli Olds

The first automobile to be mass produced in the United States was in 1901, Curved Dash
Oldsmobile, built by the American car manufacturer Ransom Olds (1864-1950). Olds inven-
ted the basic concept of the assembly line and started the Detroit area automobile industry.
He first began making steam and gasoline engines with his father, Pliny Fisk Olds, in Lan-
sing, Michigan in 1885. Olds designed his first steam-powered car in 1887, In 1899, with a
growing experience of gasoline engines, Olds moved to Detroit to start the Olds Motor
Works, and produced low-priced cars. He produced 425 “Curved Dash Olds” in 1901, and

was leading auto manufacturer in America from 1901 to 1904.

Henry Ford

American car manufacturer, Henry Ford (1863-1947) invented an improved assembly
line and installed the first belt-based assembly line in his car factory in Ford”s Highland
Park, Michigan plant, around 1913-1914. The assembly line reduced production costs for
cars by reducing assembly time. Ford’s famous Model T was assembled in ninety-three mi-
nutes. Ford made his first car, called the “Quadricycle”, in June, 1896. Success came after
he formed the Ford Motor Company in 1903. This was the third car manufacturing company
formed to produce the cars he designed. He introduced the Model T in 1908 and it was a suc-
cess. After installing the moving assembly lines in his factory in 1913, Ford became the
world’s biggest car manufacturer. By 1927, 15 million Model Ts had been manufactured.

Another victory won by Henry Ford was patent battle with George B. Selden. Selden,
who had never built an automobile, held a patent on a road engine, on that basis Selden was
paid royalties by all American car manufacturers. Ford overturned Selden’ s patent and

opened the American car market for building inexpensive cars.
[New Words and Expressions])

engraving n. REZIA, HMERR, BERRE
depict vt. ik, #5
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