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Chapter 1 Automotive Historical
Background

The automobile has changed quite a bit since the first horseless carriage went down an
American street. In 1896, both Henry Ford and Ransom Eli Olds test drove their first
gasoline-powered vehicles. Prior to this time, other individuals were making their own auto-mobiles
(Figure 1-1) . Most were powered by electricity or steam. The year 1896 marks the beginning of the
automotive industry, not because of what Ford or Olds did, but because of the Duryea Brothers, who,
by 1896, had made thirteen cars in the first factory that made cars for customers.

Figure 1-1 The 1886 Benz Patent Motor Wagen, one of the first automobiles made.

In the beginning, the automobile looked like the horse-drawn carriage it was designed to
replace. In1919, 90% of the cars had carriage like open bodies. These early cars had rear-mounted
engines and very tall tires. They were designed to move people down dirt roads.

The automobile changed when the roads became paved, more people owned cars,
manufacturers tried to sell more cars, concerns for safety and the environment grew, and new
technology was developed. All of these changes resulted in automobiles that are more practical,
more affordable, safer, more comfortable, more dependable, and faster. Although many
improvements have been made to the original design, the basics of the automobile have changed
very little:

B Nearly all of today's cars still use gasoline engines to drive two or more wheels.

B A steering system is used to control the direction of the car.
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B A brake system is used to slow down and stop the car.

B A suspension system is used to absorb road shocks and help the driver maintain control on

bumpy roads.

B These major systems are mounted on steel frames and the frame is covered with body panels.

B The body panels give the car its shape and protect those inside from the weather and dirt. The

body panels also offer some protection for the passengers if the automobile is in an accident.

Although these basics have changed little in the past 100 years, the design of the systems has
greatly changed. New technologies have changed the slow, unreliable, user-hostile vehicles of the
early 1900s into vehicles that can travel at very high speeds, operate trouble-free for thousands of
miles, and provide comforts that even the very rich had not dreamed of in 1896.

Social and political pressures have had a great influence on automobile design for the past
40-plus years. In 1965, laws were passed that limited the amount of harmful gases emitted by an
automobile. Although this had little immediate effect on the industry, the automobile manufacturers
were forced to focus on the future. They needed to build cleaner-burning engines. In the following
years, stricter emissions laws were passed and manufacturers were required to develop new emission
control systems.

World events in the 1970s continued to shape the development of the automobile. An oil
embargo by Arab nations in 1973 caused the price of gasoline to quickly increase to four times its
normal price. This event caused most Americans to realize that the supply of gasoline and other
nonrenewable resources was limited. Car buyers wanted cars that were not only kind to the
environment but that also used less fuel.

The Corporate Average Fuel Economy (CAFE) standards were set in 1975. These required
automakers to build more fuel-efficient vehicles. Under the CAFE standards, different models from
each manufacturer are tested for the number of miles they can be driven on a gallon of gas. The fuel
efficiencies of these vehicles are averaged together to arrive at a corporate average. The CAFE
standards have increased many times since it was established. A manufacturer that does not meet
CAFE standards for a given model year faces heavy fines.

While trying to produce more fuel-efficient vehicles, manufacturers replaced large
eight-cylinder engines with four-cylinder and other small engines. Basic engine systems like
carburetors and ignition breaker points were replaced by electronic fuel injection and electronic
ignition systems.

By the mid-1980s, all automobiles were equipped with some type of electronic control system.
These systems monitor the engine's operation and provide increased power outputs while
min-imizing fuel consumption and emissions. Electronic sensors are used to monitor the engine and

-
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many other systems. Computerized engine control systems control air and fuel delivery, ignition
timing, emission systems operation, and a host of other related operations. The result is a
clean-burning, fuel-efficient, and powerful engine (Figure 1-2).

Figure 1-2 A cutaway of a late-model V-10 gasoline engine.

dependable [di'pendabl]
improvement [im'pru:vmant]
original [8'rid3anal]

gasoline ['geesaliin]

steering ['stiarin]

brake [breik]

New Words
automotive [9:ta'mautiv] adj. M
automobile ['2:temaubi:l] n. %
horseless [ ha:slis] adj. NS, BATHEER
carriage ['keerid3] n IE, BE
electricity [ilek'trisiti] n. W, H
steam [stiim] n. 7&K
tire ['taio] n. %Hh
safety ['seifti] n T
environment [in'vaiaranmant] n. i
technology [tek'noled3i] n. A
practical ['preektikal] adj. SEHIK]
comfortable ['kamfatabl] adj. #7iEMN

adj. "JEEMR
n. ok, B
adj. I
n. Y

n. B\, Finl
n. 3, FE
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suspension [sas'pen|an] n. &4

steel [sti:l] n. W, B

body ['badi] n. &5

shape [ eip] n. S8E, TEAR
protect [pra'tekt] vt. fRY?

weather ['we0a] N KN

dirt [de:t] n. {595, et
protection [pra'tekfan] n. PR

accident ['zeksidant] n. BANEM, FHK
social ['sau] al] adj. &
political [pa'litikal] adj. BUAH
pressure [prefa(r)] n. J&h

influence ['influans] n. %W

law [l2:] n. A, M
limit ['limit] vt. PR

harmful ['ha:mful] adj. HEM

gas [gees] n. A4k

emit [i'mit] vt. &K, HERK
immediate [i'mi:djot] adj. H¥EW), LRI
industry ['indastri] n. 1Tk
manufacturer [meenju'feekt| ara] n. HENE,
emission [i'mifan] n. O, #ERD #ik, HK
automaker ['9:taumeika] n. REFIER
efficient [i'fif ant] adj. REN
vehicle ['vi:ikl] n. ZSWETHE,
cylinder ['silinda] n. YL

carburetor [ka:ba'reta(r)]; (US)[ka:rbareitar] n. HLmas

ignition [ig'nifan] n. RAK, HRR
breaker ['breika] n. WrHL 2%

point [paint] n. s, fills
injection [in'd3ek|an] n. S

monitor [ monita] v, WS, AR
operation [,opa'reifan] n. &% '

power ['paus] n. 1
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sensor ['sensa] n. fE%2%
delivery [di'liveri] n. 7

Phrases and Expressions

gasoline engine YRMAL
steering system RS
brake system SRS
suspension system BRRSR
automobile design RE®RIT
have an effect on A -
automobile manufacturer RE) ™
emission control system HeE %l R 4t
nonrenewable resources ANA] P A R R
fuel efficiency PRI
breaker point T H, 25 i
electronic fuel injection LA BRI MBS 55
electronic ignition system BT R KRG
electronic control system HIE RS
power output Tha
fuel consumption BRI AER
ignition timing FUKIE I
Notes

1. The automobile has changed quite a bit since the first horseless carriage went down an
American street. H M5S0 SHHF IR B LITE, RFECLRAE THE R,

abit M, — .

since A, M...BFFAG. EHHTIETRE, RaRMNEANE LIS, ERYS for K2
A, JEEB TIAETRN R RS T —BE. Fl.

| have been in Beijing for six years. £ AELTELLZ6F7.

2. Prior to this time, other individuals were making their own auto-mobiles. 7EMt2Z 1, HAth A
WAEFNEE AT B CHIVE,

priorto fE...ZHI. #lu: -

| saw him prior to leaving. & F#T&LE| T 4.
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The duty to protect my sister is prior to all others. 1% 47 & 694kik 2 K & & 2697 1E.

3. The year 1896 marks the beginning of the automotive industry, not because of what Ford or
Olds did, but because of the Duryea Brothers, who, by 1896, had made thirteen cars in the first factory
that made cars for customers. 1896 “EhrEHE VA IMLHITTEE, IFAS R ytass F B8 i BTV T H
T2 N0 B2 1896 SE oML, FEM L CAFEMIT S —F 1) AR SIS T 13 #iNE.

mark FRic.

by 1896 fE#fi A\iff, i AFIif who 512 HIE W MA) P

because of H1 T, KN, filln:

| came back because of therain. BA T/, AIARERT.

It was because of the job that he had taken the flat. #.H A T4564 B R4 T AR &
A

4. The automobile changed when the roads became paved, more people owned cars,
manufacturers tried to sell more cars, concerns for safety and the environment grew, and new
technology was developed. AT A BEARNEL, VIEWRAE T8, HE2WAME THE,
RS S 2 VA, AT A RIS R R e, TR R T Bt .

concernvt. KT, KRF; n MIE, HIE, HL. Bl

These problems concern all of us. X 2528 5 KAVFFA YAHAE %X %.

It doesn't concern me at all. ¥ 5% £ R48-F,

5. All of these changes resulted in automobiles that are more practical, more affordable, safer,
more comfortable, more dependable, and faster. FTA7 [F)iX L8 & EAFVR 4= A1 NS H . 205F,
24, FRE. IR, JF HAE M R,

resultin F3, 4R &. Hilw:

The game resulted in another victory for our team. teHF 4R 2 KANAIKET .

The flood resulted in a considerable reduction in production. Xk K 52 A48 4
KGR .

6. The body panels give the car its shape and protect those inside from the weather and dirt. %
BAERERAAFERIEIR, R EANNE T RIZR AR . |

protect from &%, f& L. .

Citrus growers were cautioned to protect the fruit from frost. #+Ad4%# 1< 2| B5 55 1%
ey 4.

An umbrella will protect you from the rain. M4+ AR R EF M.

7. New technologies have changed the slow, unreliable, user-hostile vehicles of the early 1900s
into vehicles that can travel at very high speeds, operate trouble-free for thousands of miles, and
provide comforts that even the very rich had not dreamed of in 1896. #iHi AR L4004 20 4243
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ARG AT, AR N R G R, O TRECT AR, BB 1896 k% &
ARG A ) EF &

very 1R, AEW, MM, BAETR R W AT R, Fl:

the very tall 48% .

8. Social and political pressures have had a great influence on automobile design for the past
40-plus years. 7EiE 1 40 2, S FBUA IR XS4 T SHRIZE R .

have influence on ... %} ... f5 50,

plus LHRBEEZ M. Fil:

All the children here are 12 plus. X Z¢93Z-F#& 12 % v LY,

9. World events in the 1970s continued to shape the development of the automobile. 20 tH:2 70
ARG, A AR s HE S TV R R .

continue to do ALK F .

shape % (GEANBIESY)) A EKW; o CGEFY) M. #l:

Can they shape public opinion? 4148 £ 4 #1652

10. Under the CAFE standards, different models from each manufacturer are tested for the number
of miles they can be driven on a gallon of gas. 7F CAFE [PIbrtE I, 4EANHILS 7 1A [v) 4 75 E1 8 i,
BV M BERS A THL ) AR, IX ST AN KB P BMEU S VL) TR AT

different from .. AN, ART, AFIH.

under FR¥E.. ISR MRPE, FEM CPMSL VEATREGEIRD o .

Under the terms of the agreement, you have to pay a weekly rent. A&4& X 45
WHY Ak, RAF AT — B 8h AL,

the number of+ 1 #4441 & %k R VRS a number of X 57,

a number of + 1] #( 4 in] & % W%, K&E.

11. The fuel efficiencies of these vehicles are averaged together to arrive at a corporate average.
IXLEPZE R FE P B VR R ) P IS

average n. “F3J; “FHEL Bl

An average of 1500 persons pass here every day. & X -F344 1500 MAZiT b,

We average eight hours' work a day. &A1& & -F ¥ T4\ et

12. A manufacturer that does not meet CAFE standards for a given model year faces heavy
fines. ANAEI AL MMEEHE E ) CAFE bk (1) 41 v 1 I 25 ™ 10 53K

that does not meet CAFE standards for a given model year fF & ifi \AJEHMERTTHIK a
manufacturer.

meet WWiAL: R, FIW:

How can we best meet the needs of all the different groups? #HA1EHE A s & 4F
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Wit BT A E 2R

Until these conditions are met we cannot proceed with the sale. /& 3E X s 54445
BliH R, TUEMATRATIARLS.

13. Computerized engine control systems control air and fuel delivery, ignition timing, emission
systems operation, and a host of other related operations. &z THETALEE il 2 Gef= il SRR
SIBC RUKIERT . HEBGRGEH LAE R R & i HoAhAH < TAE .

computerized engine control systems KL IFHHIEHIRA, 1EFiH.

air and fuel dellvery SRR 3

ahostof V1%, — K. #lll:

He has a hos’r of friends. A % % A,

Review Questions

1. The automobile has changed since the first horseless carriage an
American street.

2. In the beginning, the automobile the horse-drawn carriage it was designed
to

3. All of these changes automobiles that are more practical, more affordable, safer,
more , more dependable, and faster.

4. Although these basics have changed little , the design of the systems has greatly
changed.

5. Social and political pressures have had on automobile design for the past

40-plus years.

6. How many features does the beginning automobile have?

7. What improvements does the original design have been made?

8. Please list the basics of the automobile and introduce the functions.

9. How many social and political pressures have had a great influence on automobile design for
the past 40-plus years?

10. Please generalize the electronic control system's excellences.

AER®
BN — R Dh A% O K RSk TP AR, VDR TAIRINAE L. 1896 4, FHI « fafFAI
MEEE e SR o BUATRIG B L T AT S LAY SRS IV . FESLZ AT, AR ARAERIER AT A YT
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i, e K2 HOE B EE &V LRSI . 1896 4FARGEA VIR TIITFER, FFAS A IR A 4 A 5 30 i BT 4 Bt
A, MR ELE] 1896 441k, AR Lo A EMMATIIEE — K L) AW &G T 13 WS

W, VEBRREGEET I RAEDER, 161919 4, 0%V I4EBA BIMITRZES %R, Xk
WY R R R NG &, TR e fFe IR, ST IR P Sk 8 e 3 ik Y 7 10

BAT ABRAVEL, VORI TR, BE2MASAE TYE, SEfmBR I EESARE, M
VIR RA BB OGTE, FTLURRE THIEAR . BT X se R AV IR RE MM 85, ©4. &FE.
AR, JF B4 ith R, SRIMEAIEL, RS D TR 2 o, EVIEREA MR 20 M8 .

WA LT AT 7R IE ) th v R LR SRS B A s A 4
ARt 1) RS KA Y A0 g i)

A 30 R GE AR o w52 4=

R B R GRS IR 8, 50 ) 25 Bk O3 7T FOUSER 1) % 11 4 4 25 5

XS LB RER SRR L, FHER EESEREFE Y.

EEEV U RAARRIR, R ENHIN G RZ K AR, 7 TEER e, 548
il e AR

JOEF IR SR EE R AE L 221 100 AEIAREA K, HA2IXBE REE W LR TR A&, Al
2644 20 HEACYIIIAIR a3 . AT R AR RSO REMEE. CMEE T BT AT, BAEE 1896 44EH
WA AR AL A B EF A&

fEid 2109 40 ZAERL, S RIBUA MR A TR BT ™6 T IR . 1965 4, MKV IAA 5 U
JBCEE (it T IR BT VLR A S, R A I R AT O K R AR R, A
3 SN AR R L. (A% FORMLAESL, SRS I HEBOE R &, HLE R L SUETT R R i HE
JdE R
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R SURZETHBE R MRG0 4 4%, X ANFHEEK 2 HEE R A DGR A 2s AL ALAS o] A= L A BRI,
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LMY AR FEIWEE (CAFE) ARdEdlE T 1975 4, X EERYTAHliE i 2 B ACm#emyis. &
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Chapter 2 Introduction to Engines

In trying to produce more efficient vehicles, American manufacturers put four-cylinder and
other small engines into their cars, instead of large eight-cylinder engines. Some basic engine
systems like carburetors and ignition breaker points were replaced by electronic fuel injection and
electronic ignition systems.

By the mid-1980s, the American automobile had gained a measure of self-control over
emissions and fuel efficiency through the use of computers and other electronics. Fuel and air were
carefully monitored and consumed in proportions that maximized the performance of the smaller
engines while minimizing the production or harmful pollutants.

After a prolonged period of economic growth in the 1980s, the demand for good performance
was once again a shaping force in automotive design. Electronic sensors are now used to monitor
engine functions. Computerized engine control systems control air and fuel delivery, ignition timing,
emission systems operation, and a lot of other related operations. The result is a clean-burning,
fuel-efficient, and powerful engine. Examples of late-model, high-tech, high-performance engines
are the Northstar engine from General Motors and the DOHC 4.6-liter engine from Ford Motor
Company. These engines have approximately 260 cubic inches (4.2 liters) and put out about 300
horsepower. They provide enough power to have these cars accelerate at nearly the same rate as (or
quicker than) the larger-engined cars of the 1960s. They do this while achieving at least four times
the gas mileage. They also do this in cars that corner and stop very well.

In recent years, the way horsepower is measured has changed. As a result, it seems as though
today's engines are weaklings compared to those of yesterday; 300 horsepower appears to be nothing
compared to the 400+ horsepower that was available in the 1960s. That thinking is wrong: 400
horsepower in the 1960s is worth about 270 horsepower today. It took 400+ cubic inches (6.5 liters)
to produce that much power; now we get that much power from much smaller engines. The
difference is Gross (old) versus Net (new) Horsepower!

Perhaps the thing that has brought about the greatest change in the automotive industry is the
computer. Not only are engine support systems controlled by computers, nearly every other major
system on a car has some sort of electronic control.

Today's automotive engines can be classified in several ways depending on the following
design features:

{0 J
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B Operational cycles. Most technicians will generally come in contact with only four-stroke
engines. However, a few older cars have used and some cars in the future will use a
two-stroke engine.

B Number of cylinders(Figure 2-1). Current engine designs include 3-, 4-, 5-, 6-, 8-, 10-, and
12-cylinder engines.

4-cylinder 6-cylinder
Figure.2-1 Classification by the number of cylinders

B Cylinder arrangement(Figure 2-2). An engine can be flat (opposed), inline, or V-type. Other
more complicated designs have also been used.

Inline V-type

Figure.2-2 Cylinder arrangement

B Valve train type. Engine valve trains can be either the overhead camshaft (OHC) type or the
camshaft in-block overhead valve (OHV) type. Some engines separate camshafts for the
intake and exhaust valves. These are based on the OHC design and are called double
overhead camshaft (DOHC) engines. V-type DOHC engines have four camshafts
on each side.

two

W Ignition type. There are two types of ignition systems: spark and compression. Gasoline
engines use a spark ignition system. In a spark ignition system, the air-fuel mixture is ignited

&
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by an electrical spark. Diesel engines, or compression ignition engines, have no spark plugs.
A diesel engine relies on the heat generated as air is compressed to ignite the air-fuel mixture
for the power stroke.

B Cooling systems. There are both air-cooled and liquid-cboled engines in use. Nearly all of
today's engines have liquid-cooling systems.

B Fuel type. Several types of fuel currently used in automobile engines include gasoline,
natural gas, methanol, diesel, and propane. The most commonly used is gasoline although
new fuels are being tested.

To find the correct specifications for an engine, a technician must know how to use the vehicle
identification number (VIN). The VIN is a code of seventeen numbers and letters stamped on a metal
tab that is riveted to the instrument panel close to the windshield. From this number much
information about the vehicle can be found.

The adoption of the seventeen-number-and-letter code became mandatory beginning with 1981
vehicles. The standard VIN of the United Sates National Highway Transportation and Safety
Administration Department of Transportation is being used by all manufacturers of vehicles, both
domestic and foreign.

By referring to the VIN, much information about the vehicle can be determined. An engine
serial number is also stamped on blocks. Its location is different for the different manufacturers. The
service manual will tell you where to look for it. The engine code is generally found beside the serial
number. A typical engine code might be DZ or MO. These letters indicate the horsepower rating of
the engine, whether it was built for an automatic or manual transmission, and other important details.
The engine code will help you determine the correct specifications for that particular engine.

Casting numbers are often mistaken for serial numbers and engine codes. Manufacturers use a
casting number to identify major engine parts on the assemble line. They seldom can be used to
identify the type of engine. Normally casting numbers are raised from the metal while ID numbers
are usually stamped.
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