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MEPEJIMOBA

Hapuanbuuii mociOHMK 3 aHriiicbkoi MoBH “Automobiles”
NpU3HAYECHUM JJIsI CTYACHTIB JEHHOIO BIIJIUICHHS Ta acIipaHTIB, fKI
HABYAIOTLCA 32 CHELIAILHICTIO “ABTOMOOLIl 1 aBTOMOOUIBLHE TOCIIO-
JapCTBO .

Mera nociOHMKa — MiATOTYBaTH CTYJIEHTIB A0 YUTaHHS 1 po-
3YMIHHSI OPUTIHAJIBHOI JIITEPATYpPH 13 CHEI1aJbHOCTI, HABYUTH AHOTY-
BaTH 1 pedepyBaTh TEKCTH, a TAKOXK BUPOOUTH HABUYKU NpodeciiiHo-
CIPSIMOBAHOI'0 MOBJICHHS Y MEKaX 3aCBO€HO1 ()aXx0OBO1 TEMATHUKHU.

[TociO0HUK CKIIaJa€eThCAd 3 OCHOBHOTO KYypCy, JOJATKOBUX Ma-
TepiaiiB 1 CJIOBHUKIB. OCHOBHUI KypC MICTUTh 26 TEMaTUYHUX PO3-
TUJB, 7€ PO3MIIIEHI TEKCTH, MICIAATEKCTOB1 JEKCHYHI BIIPABH, 3aB-
JAHHS Il OOrOBOPEHHS, POJILOBI ITpH 1 JOAATKOBI MaTepianu s
CaMOCTIHHOIO OIpaIfOBaHHs. BUIBIIICTh TEKCTIB MOCIOHWKA B3ATI 3
OpPUTTHAJILHOI aHTJIIMCHKOI 1 aMEpUKaHCHKOI JiTepaTypu. B okpemux
BUIMAJIKaX TEKCTH OYyJM CKOPOYEHI 1 aganToBaHi. TeKCTOBUI MaTepian
nia10paHo 3 BpaxyBaHHSAM MOBTOPIOBAHOCTI OCHOBHOI (haxoBOi Tep-
MiHOJIOT1i. B po3ainax mociOHMKa onucaHi 0COOIMBOCTI KOHCTPYKIIiT,
OPUHUMIIA POOOYOro MpoLecy 1 €IeMEHTH TEXHIYHOTO OOCIYroBY-
BaHHS Cy4aCHOI'O0 aBTOMOOWIA, ICTOPisi CTBOPEHHSI aBTOMOOLIA 1 JIBU-
T'YHIB, BIUIUB aBTOMOOLUIIB Ha JIOBKULIS, aBTOMOOLJIbHA €JIEKTPOHIKA,
TOILIO.

Cucrema BIpaB KOKHOTO pO3JIUTy TOOYI0OBaHA 3 ypaxyBaHHSAM
JIEKCUKH MOJIAHOTO TEKCTY 1 BKJIIOYA€E BIPABU HA Mi0Ip CMHOHIMIB i
AHTOHIMIB, Ha TMEPEKJIaJ TEPMIHIB 1 CIOBOCIOIYYEHb, MEepeKiIaj pe-
YEeHb 3 aHTJIIMCHKOI MOBU Ha YKPAiHChKY 1 HaBMaKH, BIJMOBIJII HA TH-
TaHHSI, BIPAaBU Ha MiJCTAHOBKY MOTPIOHMX TEPMIHIB Yy PEUYEHHS Ta
1HII1 BOpaBu. sl 3aKpilyIeHHsT HABUYOK IMEPEKIaly TEXHIYHOI JiTe-
paTypu BBEJCHI JOJIATKOBI TEKCTH JIJIsl MEPEKIIATY 13 CJIOBHUKOM 1 0€3
CJIOBHUKA.

B nonatkoBi Marepiaiu BMIIIEHI TEKCTH JJISI YCHOTO 1 MHUCh-
MOBOI0 Tiepekiany, ¢hpasu, 1ajoru, >KkapTH 3 aBTOMOO1ILHOT TEMATH-
KH.



B xoMIIeKT 10 mOCiOHMKA KpIM aHII0-yKpaiHChKOIO 1 yKpai-
HO-aHTJIACHKOTO CIIOBHHUKIB BXOJIUTh TAKOX EJIEKTPOHHUN CIIOBHUK
Ta TECTOBUU KOHTPOJIb 3HAHB JICKCUKH.

[TociOHUMK MOXHa PEKOMEHIAYBAaTHU IS MiATOTOBKU OakajaB-
piB, CIIELIaNICTIB, MariCTpiB Ta acMipaHTIB 3a CHEIaIbHICTIO “ABTO-
MOO1J11 Ta aBTOMOO1IbHE TOCIIOJAPCTBO .

ABTOpH BJSIUHI JOKTOpPY TEXHIYHUX Hayk, npodecopy ['pada-
py L I'. ta xanmupaty ¢inonoriunux Hayk, npodecopy Cunrai
cbkiii A.B. 3a momomory y mpolieci peleH3yBaHHsI PyKOIHUCY I0Ci0-
HUKA.
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UNIT 1. WHY DO WE STUDY ENGLISH?

Knowledge of foreign languages opens doors before you, gives
you many opportunities and advantages. Knowledge of foreign lan-
guages has always been a sign of high culture and erudition. It helps
to promote cultural education and technical co-operation among na-
tions. That’s why one of the characteristic features of life in our coun-
try nowadays is a great interest in studying foreign languages, mainly
English.

Though there are almost three thousand languages in the
world, English is the most universal. It 1s the official language in over
forty countries. It is the most used language in international business,
science and medicine. Approximately 400 million people speak Eng-
lish as a mother tongue (700 million speak Chinese, 200 million speak
Russian and 100 million speak German).

Even in the countries where English is not the first language, a
number of English words are used. Words from no other language are
borrowed more often than from English. Hundreds of words borrowed
from English can now be found in other languages such as soda, ho-
tel, golf, tennis, jeans, O.K., baseball, airport.

English is everywhere. It 1s on signs, clothing, soft drinks and
other goods around the world. Over two thirds of the world’s scien-
tists write in English. Three quarters of the world’s mail is in English.
85 per cent of the information in computers in the world 1s in English,
too. English is also the language of pop music, advertising, teaching,
international airlines.

Independent Ukraine has relations with many countries, hun-
dreds of joint ventures have appeared in every city and town recently.
Besides, a lot of foreign delegations come to our country. Our busi-
nessmen, tourists, experts often go abroad. That’s why a lot of people
study foreign languages in every possible way. A modern engineer,
scientist or a production manager must have a good command of Eng-
lish. A specialist who can read the literature in his field in several lan-
guages has much better grasp of the subject. To read original scien-
tific and technical literature in English is not an easy task. One has
first to acquire everyday English with its grammar, vocabularies and
rules of word-formation. Only on this basis one can understand the



peculiarities of the scientific-technical speech style. That’s why one
must work hard to master English. Besides, learning a foreign lan-
guage enriches the native language, makes it clearer, more flexible
and expressive. There is a proverb, “As many languages you know, as
many times you are a person”.

Exercise 1. Answer the questions:

1. Why 1s English so popular now?

2. What privileges can knowledge of foreign languages give
you?

3. Do you agree with the mentioned proverb? Why?

4. What is easy and what is difficult for you in the English
language?

5. What languages would you like to master in future? Why?

Exercise 2. Fill in the blanks with a proper form of the verb “to
be”, “to have”, or “to do”.

1. English ... a Germanic language. It ... a long and
complicated history.

2. Each branch of science and technology ... its separate vo-
cabulary.

3. Language ... a perfect means of expression and communi-
cation.

4. In some countries, such as China, Egypt and Mesopotamia
writing ... practised thousands of years ago.

5. Many people ... professional need to know something
about language.

6. Every national language ... many functions.

7. A specialist who ... not know foreign language ... a prob-
lem of using foreign scientific and technical literature.

8. English ... millions of native speakers.



Exercise 3. a) Translate the following sentences into Ukrainian.

1. We can easily recognize differences between Shake-
speare’s English and the English of modern authors. But the present-
day English is also growing and changing.

2. The vocabulary of contemporary writers reflects today’s
developments in knowledge.

3. New ideas and notions must have new, up-to-date words to
name them. Without new words and new word-combinations it is im-
possible to reflect the contemporary advance of human society.

4. The recent words and word-combinations are called neolo-
gisms.

5. A serious student of a foreign language needs a contempo-
rary dictionary.

b) Find English equivalents of the Ukrainian word
“cyuacHuir” in the exercise.

Exercise 4. Translate into English.

1. 3HaHHs 1HO3€MHOT MOBHU — 11€ O3HaKa BUCOKOI KYJIbTYPH Ta
epYIULIiT JIIOAUHHU.

2. AHrmiiicbka MOBa - OJIHA 3 HAWOUIBII PO3MOBCIOIKEHUX
MOB Ha 3€MJII.

3. AHrmiiicbka MOBa — OJiHA 3 1eCTU o(iliitHuX MOB OpraHi-
3aiii O0’eqnanux Harni.

4. BUKOpUCTaHHS aHTJIIACHKOI MOBHU y IMILIOMATI1, TOPTiBIII 1
HayIll € 03HAKOIO 11 BaXKJIUBOCTI.

5. MoBa — HaWBaXJUBIIIMKA 3aci0 CHUIKYBaHHS JIoAe. Y
CBITI HAIIYYETHCA 5,5 THCSY MOB.

6. AHrmilicbka MOBa HAJICKUTh 10 TEPMAHCHKOI IPYIH 1HI0-
€BPONENUCHKOI CiM’T MOB.

7. Ha 3aHATTAX CTYACHTH BUATHCS YUTATH 1 PO3MOBJISITH aHT-
JACHKOIO MOBOIO, IIEPEKIIaIaTH 1 00TOBOPIOBATH TEKCTH.

8. IlpakT4yHe BOJIOJIIHHS 1HO3EMHHUMH MOBaMH HEOOXIJIHE
Cy4aCHOMY 1HXKE€HEpY Ta HAyKOBLIIO.

10



UNIT 2. HIGHER EDUCATION IN UKRAINE

THE STRUCTURE OF HIGHER EDUCATION SYSTEM IN
UKRAINE.

In general the structure of higher education in Ukraine corre-
sponds to the education structure of developed countries of the world
and to the principles, declared by UNESCO, UNO and the Council of
Europe.

There are state higher educational institutions and higher edu-
cational institutions of other forms of property in the country. The
network includes about one thousand higher educational institutions
with first — fourth accreditation levels (technical schools, specialized
schools, colleges, institutes, academies and universities).

The state educational institutions are created, reorganized and
liquidated by the decision of Cabinet of Ministers of Ukraine. Crea-
tion, reorganization and liquidation of the private educational institu-
tion depends on their owner’s (owners’) decision.

The amount of payment for the total studying term is set by the
contract between the higher educational institution and a person who
wants to study or a juridical person who will pay for the studies of a
student. Students who study well in the full-time form of study, re-
ceive scholarships which are provided by the state or a local budget.

According to the status of higher educational institutions there
are four levels of accreditation in Ukraine:

- the first level — technical school, specialized school and other
higher educational institutions equated to them;

- the second level — college and other higher educational institu-
tions equated to it;

- the third and the fourth level — institute, conservatory, academy
and university.

University 1s a multi-profiled higher educational institution of
the fourth level of accreditation. It carries out educational activity,
connected with obtaining certain higher education and qualification in
a wide range of natural, humanitarian, technical, economic and other
directions of science, engineering, culture and arts. It conducts fun-
damental and applied scientific research. It is a scientific and me-

11



thodological center, having developed infrastructure of educational,
scientific and production subdivisions with a corresponding level of
professional staff, material and technical provision. It supports propa-
gation of scientific knowledge and carries out cultural and educational
activity.

There can be developed classical and profiled (technical, tech-
nological, economic, pedagogical, medical, agricultural, art, cultural,
etc.) universities.

At our higher educational institutions we have full-time and
correspondence forms of training. Students get an all-round educa-
tion. Besides special subjects the humanities are obligatory subjects
for future specialists.

Higher educational institutions of the fourth level of accredita-
tion have a system of Candidate’s and Doctor’s postgraduate studies
for training the staff of the highest qualification and for defending
theses to receive the degree of Candidate of Sciences or the degree of
Doctor of Sciences.

Exercise 1. Answer the following questions:

1. What higher educational institutions are there in Ukraine?

2. How many higher educational institutions does the
network of higher education system include?

3. What accreditation levels of higher educational institutions
exist in Ukraine?

4. What is a university?

5.In what directions does a university carry out its
educational activity?

6. A university is a scientific and methodological centre, isn’t
it?

7. What types of universities do you know?

8. What forms of training are there at our higher educational
institutions ?

9. What is the purpose of post-graduate studies?

10. Do all higher educational institutions have a post-
graduate course?

12



Exercise 2. Memorize the following words and word combina-

tions:

to enter the university
faculty

department

full time department

correspondence department

year
first-year student
the humanities

the natural sciences
the technical sciences
economics

national economy
research

scientific supervisor
thesis (pl. theses)
term, semester

sessional examination (sessionals)

test-credit
graduation project
to take an exam

to pass an exam
vice-rector

dean

head of department

to graduate from the University

scholarship, grant
vacation

on vacation

all-round education
tuition fee

extra curricular activities

I have a Bachelor’s Degree (Master’s

Degree)

BCTYIIUTHU JI0 YHIBEPCUTETY
(dakynapTET

kadenpa, BiIAUICHHS
JIIEHHE B1IIIJICHHSA
3a0YHE B1UIIJIEHHS
Kypc (pik HaBUYaHHS)
CTYJIEHT MEPIIOTro KypCy
ryMaHITapH1 HAyKu
OPUPOTHUYI HAYKH
TEXHIYHI HAYKH
€KOHOMIKa

HapOJIHE FOCTII0IAPCTBO
JIOCJI1IKEHHSA
HAyKOBUM KEPIBHUK
nucepTaris

CEMECTP
eK3aMeHallliiHa cecis
3aITIK

JTUTLJIOMHA po0oTa
CKJIaJIaTH €K3aMEH
CKJIAaCTH €K3aMEH
IPOPEKTOP

JeKaH

3aBllyBay Kadeapu
3aKIHYUTU YHIBEPCUTET
CTUIIEH 1S

CTYJACHTCHKI KaHIKYJIH
Ha KaHIKyJI1ax

BCceOIYHA OCBITA

njiaTa 3a HaB4aHHS
03aay/IMTOPHA AiSUIBHICTh
S — GakanaBp (MmaricTp)



Exercise 3. Make up sentences using words and word combina-
tions from Exercise 2.

Exercise 4. Translate into English:

1. KoxeHn rpoMaisHUH YKpaiHU Ma€ MpaBo Ha OCBITY.

2. Y Hamniii KpaiHi iCHye JIeHHA Ta 3a04Ha (JOpMH HaBYAHHSI.

3. JepxaBa 3abe3neuye CTYACHTIB CTUIICHIIEI0 Ta TypTO-
KUTKOM.

4. JlepaBa TapaHTy€ CTYJCHTaM-3a04HUKaM 0araTo Mijbr.

5. JIabopartopii Hamoro yHiBEpCUTETY OCHAIICHI HaWHOBI-
[IMM yCTAaTKYBaHHSIM.

6. baraTto BUMyCKHUKIB YHIBEPCUTETY OYOJIOIOTh TPOMUCIIO-
B MAMPUEMCTBA 1 AEpKaBH1 yCTAHOBU Y KpaiHMU.

7. Benuki 3MiHM Y CHCTEMI BUIIO1 OCBITU BIJIOYJIUCH B YKpa-
iH1 32 OCTaHHI POKHU.

8. '0710BHUI MPUHILIMIT CUCTEMHU OCBITU B YKpaiHi - €IHICTh
HABUYAJILHOTO TPOLIECY 1 HAYKOBUX JOCHIIKEHb, TEOpii i
NPaKTHUKHU.

9. KUIbKICTh CTYJEHTIB y HalIlid KpaiHi 3017IbIIYETHCS 3 KOXK-
HUM POKOM.

10. Ctynentu 3100yBalOTh 3HAHHS B PI3HUX Tally3dX HAyKH i
TEXHIKU

14



UNIT 3. OUR UNIVERSITY

I study at Zhytomyr State Technological University. It was
founded in 1960 as the Zhytomyr General-Technical Faculty of Kyiv
Polytechnic Institute. The faculty began to work in the building of the
Zhytomyr Pedagogical Institute. In 1966 the General Technical Fa-
culty continued training its students in a purpose-built four-floor
building in Pushkinska Street. The part-time students studied at the
faculty during three years and then they had the opportunity to com-
plete their studies at other educational institutions of Ukraine and
other republics of the former Soviet Union. Later the evening and
full-time departments were opened with the full cycle of training in
two specialities: “Technology of Machine-Building, Metal-Cutting
Machines and Instruments” and “Automation and Telemechanics™. In
1968, the construction of the educational-laboratory building in
Chernyakhovsky Street began. In 1975, ZGTF KPI was reorganized
into the Zhytomyr Branch of Kyiv Polytechnic Institute. In 1994, the
Zhytomyr Institute of Engineering and Technology was founded on
the basis of the Zhytomyr Branch of KPI. In 2003 the Institute was
reorganized into Zhytomyr State Technological University. Its struc-
ture includes five faculties:

- the faculty of mechanical engineering;

- the faculty of information-computer technologies;
- the faculty of economics and management;

- the faculty of mining and ecology;

- the faculty of audit and finance.

The faculty of preliminary training and the faculty of special-
ists’ retraining were established as important elements of the system
of continuous education.

Almost 7 thousand students of full-time and part-time forms of
training study at ZSTU in 17 specialities. The University provides
training leading to the degrees of Bachelor, Specialist (engineers,
economists, managers) and Master. The duration of training is 4 years
to get Bachelor’s degree and 5 years to get Specialist’s (Master’s de-
gree). The students of the University have the possibility to study two
specialities simultaneously and to get two diplomas: the first one in

15



the selected engineering speciality and the second one in economics
or management.

There are two halls of residence, a refectory, a sanatorium and
a recreation camp “Polytechnic’ available at the university. There is a
gym, tennis courts and a stadium at the University as well. The library
and its own publishing department allow the University to provide
students with educational and methodological literature. ZSTU has its
own website in the Ukrainian and English languages. Local computer
network is connected to the Internet. The electronic versions of some
textbooks are located on the University server.

In 1994 a post-graduate course was founded for training scien-
tific personnel, and since then a lot of theses have been defended.

“The journal of Zhytomyr State Technological University” is
regularly issued. It is included into the list of scientific editions where
the basic results of theses in technical sciences and economics can be
published according to the decision of the Highest Certifying Com-
mission of Ukraine.

ZSTU pays special attention to the strengthening of the inter-
national cooperation. It is a member of numerous international or-
ganizations.

Exercisel. Answer the following questions:

1. When was our University founded?

2. What faculties does the University consist of?

3. What forms of training are there at ZSTU?

4. What do you know about the publishing department of
ZSTU?

5. What journal is regularly issued in the University?

6. Is there a computer network at the University?

7. When was a post-graduate course founded?

8. What do you know about the extra-curricular activities of
our students?

9. What training does our University provide?

10. Who is the rector of our University (the dean of your
faculty)?

16



Exercise 2. Translate into English:

1. ®akynbTeT 1HXKEHEPHOI MeEXaHIKM OYB 3aCHOBaHUH Y
1977 poui, BiH MaB Ha3By ‘“MexaHiuyHuil (hakyabTeT .

2. Kadenpu daxkynbTeTy BUKOHYIOTh HAYKOB1 JOCHIKEHHS SIK
y pyHIaMEeHTalbHUX, TaK 1 B MPUKJIAJHUX HAyKax.

3. Pe3yapTaT = HAyKOBOi  AiSUIBHOCTI  MOpodecopChbKo-
BUKJIaJanbkoro ckiaay (academic staff) yHiBepcurtery Bi-
oMl 3a MeXamMu YKpaiHUu. BOHU CTaHOBJATH OCHOBY IS
3aXHUCTY KaHJAUAATCHKUX 1 JOKTOPCHKUX JUCEPTAlIiif.

4. YHIBEpCUTET Ma€ CBOI TPAJUIlll Yy HaBYAIbHO-BUXOBHOMY
POIIECI.

5. YHiBepcUuTeT Ma€e MIXKHApOJHI 3B’SI3KM 3 Oararbma yHIBEp-
CUTETaMHU 32 KOPAOHOM.

Exercise 3. a) Read the text and translate it into Ukrainian:

ZSTU has many possibilities to make students’ life and their
leisure time interesting and meaningful, to facilitate the development
of abilities and talents of young people. For this purpose there is a
sport complex and a cultural centre at the disposal of the students.
The students’ collectives of amateur art activities work at the Univer-
sity. They are the choir, the brass band, the orchestra of folk instru-
ments, the dance company “Harmony” and others. The “KVN” teams
“Girls from Zhytomyr”, “Yoly-Paly”, “Stepukha” are known far out-
side Zhytomyr.

ZSTU has a recreation camp “Polytechnic”” where students can
have a rest and recover their health.

The University also holds the annual sports day. ZSTU teams
actively participate in the city and regional sports days, in sports
youth games and competitions of Ukraine.

b) give the title to the text.

Exercise 4. Speak on the topic “Our University”.
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UNIT 4. ENGINEER AND TECHNOLOGICAL -
PROGRESS

In the conditions of the scientific and technological progress
the significance of engineers is increasing. Our country has taken on a
course toward the market economy. Engineers have an important part
to play in intensifying the national economy. In their work engineers
are guided by the latest achievements in science and technology. En-
gineering means physical implementation of the design into ma-
chines, devices or systems. Only a well-trained engineer can cope
with his tasks. In the practical work an engineer is faced with prob-
lems of choosing suitable engineering materials for construction dif-
ferent devices or machine parts. A modern engineer must have good
knowledge of physics and mathematics, chemistry, computers, sys-
tems engineering computer-aided-design, management science, etc.

Engineers are trained at technical higher schools and at some
departments of the universities. In spite of the fact that there are no
single and absolutely identical curricula, the sets of subjects for train-
ing technical students have very much in common. Future engineers
are trained in fundamentals, the students are offered a wide pro-
gramme of humanities. A great attention at technical departments is
paid to such subjects as history, philosophy, economics, management,
sociology, ecology and foreign languages as well as to the develop-
ment of the scientific world outlook of the future engineers. The engi-
neer 1s the main motive power of the technological progress.

Exercise 1. Memorize the following words and word combinations
from the text:

to be guided by KEPYBaTUCh YAMOCH
implementation 3MIMCHEHHS, peanizaiis

to cope with CIIPABJIATUCA 3

engineering material KOHCTPYKLIMHUN MaTepial
computer-aided-design ABTOMAaTUYHE MMPOCKTYBAaHHS
in spite of HE3BAXKAIOYMW HA
curriculum (pl. curricula) HaB4YaJIbHA MpOrpama

set of subjects Ha0Ip MpeaIMeTiB

to have very much in common  maTu 6araTo CriJibHOTO
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apart from KpIM, HE BPaXOBYIOUHU
scientific outlook HAayKOBHUU CBITOIJISIA
motive power pyliiiHa cuiia

Exercise 2. Answer the following questions:

I S e

What is engineering?

What is the role of an engineer in the technological progress?
What should an engineer know to cope with his tasks?

Where are engineers trained?

What subjects and sciences are technical students trained in?
What must an engineer know to be a good specialist and a
highly educated personality?

Is an engineer the main motive power in the technological pro-
gress?

Exercise 3. Speak on the engineer using the following word-
combinations:

Engineer:
to have an important part to play;
to be guided by the latest achievements in science and techno-
logy;
the result of his work to be implemented in engineering;
to cope with his tasks must be well-trained;
to be faced with problems of choosing materials for construction
different devices;
must know fundamental sciences;
must know his speciality forming subjects;
to be trained at higher schools;
must have a thorough knowledge of humanities to be a highly
educated personality.

Exercise 4. Speak on mechanics using the following word-
combinations:

Speciality — mechanics:
to be much interested in:
to choose as speciality;
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to be trained at higher schools;

to be a part of engineering and machine-building;

to be linked with other branches of industries: machine-tool and
instrument manufacturing, production mechanization, automa-
tion equipment, quality control devices, output of measuring and
control mnstruments;

to be a good specialist must know fundamentals and speciality
forming subjects;

training, to be done at the laboratories, scientific centres, plants
and different enterprises;

the results, to be implemented in the term papers and graduation
theses.

20



UNIT 5. THE HISTORY OF LAND TRANSPORT

Introduction

The word transport means to carry people or goods from place
to place. It 1s also used for the vehicles that carry people or goods —
for example, motor transport includes buses, lorries, motor coaches
and motor cars. The American word for the same thing is transporta-
tion, and the remark “transportation is civilization” was made by an
American, the motor-car manufacturer Henry Ford.

The history of transport is divided into two stages. The first
stage 1s that in which all forms of transport depended directly on the
power of men or animals or on natural forces such as winds and cur-
rent. The second stage began with the development of the steam en-
gine, which was followed by the electric motor and the internal com-
bustion engine as the main sources of power for transport.

Who introduced the first cheap motor car?

The first practical internal combustion engine was introduced
in the form of a gas engine by the German engineer N. Otto in 1876.

Since then motor transport began to spread in Europe very rap-
idly. But the person who was the first to make it really popular was
Henry Ford, an American manufacturer who introduced the first
cheap motor car, the famous Ford Model “T”.

When did diesel-engined lorries become general?

The rapid development of the internal combustion engine led
to its use in the farm tractors, thereby creating a revolution in agricul-
ture. The use of motor vehicles for carrying heavy loads developed
more slowly until the 1930s when diesel-engined lorries became gen-
eral.

The motor cycle steadily increased in popularity as engines
and tyres became more reliable and roads improved. Motor cycles
were found well suited for competition races and sporting events and
were also recognized as the cheapest form of fast transport.
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When were the buses and trams introduced first?

Buses were started in Paris in 1820. In 1828 they were intro-
duced in London by George Shillibeer, a coach builder who used the
French name Omnibus which was obtained from the Latin word
meaning “for all”. His Omnibuses were driven by three horses and
had seats for 22 passengers. Then in the 20th century reliable petrol
engines became available, and by 1912 the new motor buses were fast
replacing horse-driven buses.

Trams were introduced in the middle of the 19th century. The
1dea was that, as the rails were smoother than the roads, less effort
was needed to pull a tram than a bus. The first trams were horse-
drawn but the later trams were almost all driven by electricity. The
electric motor driving the tram was usually with electric current from
overhead wires. Such wires are also used by trolleybuses, which run
on rubber tyres and do not need rails.

Another form of transport used in London, Paris, Berlin, Mos-
cow, St. Petersburg, Kyiv and some other crowded cities is the under-
ground railway.

London’s first underground railway of the “tube” type was
opened in 1862, the Moscow underground — in 1935.

Exercise 1. Answer the following questions:

What does the word “transport” mean?

What are two stages in the history of transport?

What are the main sources of power for transport?

When, where and by whom was the first internal
combustion engine introduced?

What do you know about Henry Ford?

What did the rapid development of the internal combustion
engine lead to?

When did diesel-engined lorries become general?

When were buses introduced in London?

. What is the origin of the word “omnibus”?

0. When did motor buses replace horse-driven buses?

b S

Sl

S 0 90
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Exercise 2. Give English equivalents of the following:

- TpaHCHOPTHUH 3aci0, aBTOMOOLIb
- TIEPEBO3UTH JIKOJIEN

- BUPOOHMK aBTOMOO1JIIB

- IIapOBUU JIBUI'YH

- JIBUTYH BHYTPIIIHbOTO 3rOPSHHS
- TOIIMPIOBATHUCS

- IPEICTAaBUTH, 3alPOBATUTH

- IIBUJKUHN PO3BUTOK

-  HaIIAHUU

- JIClIEeBUU BUJI TPAHCIIOPTY

Exercise 3. Fill in the blanks with appropriate words:

1. The word “transport” means ...or goods from place to
place. It is also used for the ... that carry people or goods,
for example buses, lorries, motor cars.

2. The American word for the same thing is ... .

3. The remark “... is civilization” was made by an American,
Henry Ford.

4. The second stage in the history of transport began with the
development of ... which was followed by the electric mo-
tor and the internal combustion engine.

5. The first practical ... was introduced by the German engi-
neer N. Otto in 1876.

6. Since 1876 motor transport began ... in Europe very rap-
idly.

7. The American manufacturer Henry Ford made motor
transport really popular when he ... the first cheap motor
car, the famous Ford Model “T”".

8. ... of the internal combustion engine led to its use in the
farm tractors, thereby creating a revolution in agriculture.

9. The motor transport steadily increased in popularity as en-
gines and types became more ....

10. In 1828 buses were ... in London by George Shillibeer,
who used the name “Omnibus”.
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UNIT 6. THE EARLY DAYS OF THE AUTOMOBILE

TEXT 1.

1. One of the earliest attempts to propel a vehicle by mechani-
cal power was suggested by Isaac Newton. But the first self-propelled
vehicle was constructed by the French military engineer Cugnot in
1763. He built a steam-driven engine which had three wheels, carried
two passengers and ran at maximum speed of four miles. The carriage
was a great achievement but it was far from perfect and extremely in-
efficient. The supply of steam lasted only 15 minutes and the carriage
had to stop every 100 yards to make more steam.

In 1784, the Russian inventor Kulibin built a three-wheeled
carriage. In this vehicle he used for the first time such new elements
as brakes and gear-box.

The first Englishman to build a full-size self-propelled vehicle
for use on the roads and to obtain practical results was Threvitheck. In
the period of 1798-1800 he built several working models.

2. In 1825 a steam engine was built in Great Britain. The vehi-
cle carried 18 passengers and covered 8 miles in 45 minutes. How-
ever, the progress of motor cars met with great opposition in Great
Britain. Further development of the motor car lagged because of the
restrictions resulting from legislative acts. The most famous of these
acts was the Red Flag Act of 1865, according to which the speed of
the steam-driven vehicles was limited to 4 miles per hour and a man
with a red flag had to walk in front of it.

Motoring really started in the country after the abolition of the
act.

3. In Russia there were cities where motor cars were outlawed
altogether. When the editor of the local newspaper in the city of
Uralsk bought a car, the governor issued these instructions to the po-
lice: “When the vehicle appears in the streets, it is to be stopped and
escorted to the police station, where its driver is to be prosecuted.”

4. From 1860 to 1900 there was a period of the application of
gasoline engines to motor cars in many countries. The first to perfect
gasoline engine was N. Otto who introduced the four-stroke cycle of
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operation. By that time motor cars got a standard shape and appear-
ance.

In 1896 a procession of motor cars took place from London to
Brighton to show how reliable the new vehicles were. In fact, many of
the cars broke, for the transmissions were still unreliable and con-
stantly gave trouble.

The cars of that time were very small, two-seated cars with no
roof, driven by an engine placed under the seat. Motorists had to carry
large cans of fuel and separate spare tyres, for there were no repair or
filling stations to serve them.

After World War I it became possible to achieve greater reli-
ability of motor cars, brakes became more efficient. Constant efforts
were made to standardize common components. Multi-cylinder en-
gines came into use, most commonly used are four-cylinder engines.

5. Like most other great human achievements, the motor car is
not the product of any single inventor. Gradually the development of
vehicles driven by internal combustion engine — cars, as they had
come to be known, led to the abolition of earlier restrictions. Huge
capital began to flow into the automobile industry.

From 1908 to 1924 the number of cars in the world rose from
200 thousand to 20 million; by 1960 it had reached 60 million! No
other industry had ever developed at such a rate.

Exercise 1. Memorize the following words and word combinations
from the text:

to propel a vehicle by me- OPUBOAUTH aBTOMOOLIb B pyX MeXa-
chanical power HIYHOIO CUJIOK0

wheel KOJIECO

speed IIBUJIKICTh

supply IOCTAa4YaHHs, 3arac

to lag B1JICTaBaTH

to be limited to 0OMEKyBaTHUCS

restriction 0OMEKEHHSI

application 3aCTOCYBaHHS

stroke TaKT

fuel aJINBO
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spare tyre 3aracHa IMHa

repair PEMOHT; PEMOHTYBATH
filling station OEH30KOJIOHKA
brakes rajgpma

Exercise 2. Find synonyms:

A 1. tobuild B 1. tohappen
2. speed 2. form
3. to obtain 3. to present
4. 1n front of 4. well-known
5. famous 5. to get
6. application 6. velocity
7. to introduce 7. to construct
8. shape 8. use
9. take place 9. before
10. to achieve 10. to reach

Exercise 3. Answer the following questions:

1. What did Isaac Newton suggest?

2. Who constructed the first self-propelled vehicle and when?

3. What new elements did Kulibin use in his vehicle for the
first time?

4. What do you know about the English inventor Thre-
vitheck?

5. What do you know about the progress of motor cars in
Great Britain at the end of the 19th century?

6. What did N. Otto introduce?

7. What engines came into use after World War 1?7

8. What can you say about the modern automotive industry?

Exercise 4. Translate the following sentences using words and
word combinations from the text.

1. I. HproTOH 3ampornoHyBaB IPUBOAUTH aBTOMOOLIb Y pyX 32
JIOIIOMOT'0I0 MEXAHIYHOI CHJIN.
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2. Y 1763 poui dpaHiy3bkuii BiicbKOBUH 1HXXeHEpP KioHbIO
noOyayBaB aBTOMOOLIb, 1110 TPUBOAUBCS Y PyX NMapOBUM JIBUTYHOM 1
MaB TpH KoJjeca.

3.V 1865 poril MBUAKICTE aBTOMOOUIIB 3 MApOBUM JBUTY-
HOM OOMEXyBaJIach 4 MUJIIMHU Ha TOJIUHY.

4. 3acToCyBaHHS JBUTYHIB, 1110 NpaIOBaIyd Ha OCH3UHI, OyIJI0
NOIIMPEHUM Yy OaraTbox KpaiHax y nepiof 3 1860 mo 1900 poxwu.

5. Himenpkuii imxenep H. OTTO yaockOHaIMB O€H3UHOBUM
JBUTYH, 3aIIPOBAJIUBIIN YOTUPUTAKTHUHN IIUKJ POOOTH.

6. Boaii nepmux aBTOMOOLTIB 3MYIlIEHI OyJIM BO3UTH 3 CO-
OO0 BEJIMKI KaHICTPU 3 MAJIMBOM 1 3allacHi IIMHU, TOMY 11O TOJI HE
OyJI0 pEMOHTHUX CTAHIIINA 1 O€H303aIIPaBOK.

7. Ilicna I cBiTOBOI BIMHHM BIAJIOCS JOCATTH OUIBIIOT HaIlM-
HOCTI aBTOMOO1JI1B 3aB/ISIKA YJIOCKOHAJICHHIO TaJIbM.

8. CydacHuil aBTOMOOUIb — pe3yJbTaT BUHAXOAIB Oaratbox
1HYKEHEPIB 1 BUHAX1HUKIB.

Exercise 5. Translate into Ukrainian:

Engineering milestones began to enhance the popularity of the
car and improve its safety. They included the electric starter in 1911,
introduced by Charles Kettering; the synchronized transmission for
easier gear shifting; improved carburettors; heaters; mechanically op-
erated windshield wipers; and interchangeable parts. Henry Leland,
president of Cadillac Automobile Co., believed that car parts should
be the same for similar models. Skeptics disagreed, so to prove his
point, he shipped three cars to England, had them disassembled, their
parts all mixed together, and then reassembled. This successful inno-
vation increased production efficiency and reduced costs, adding to
the affordability of the auto.
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TEXT 2. THE HISTORY OF THE AUTOMOBILE

Early Steam Powered Cars

Old Engraving de-
picting the 1771 crash of
¥ Nicolas Joseph Cugnot’s
¢ _ steam-powered car into
#  astone wall.

The automobile as we know it was not invented in a single day
by a single inventor. The history of the automobile reflects an evolu-
tion that took place worldwide. It is estimated that over 100,000 pa-
tents created the modern automobile. However, we can point to the
many firsts that occurred along the way. Starting with the first theo-
retical plans for a motor vehicle that had been drawn up by both Leo-
nardo da Vinci and Isaac Newton.

In 1769, the very first self-propelled road vehicle was a mili-
tary tractor invented by French engineer and mechanic, Nicolas Jo-
seph Cugnot (1725-1804). Cugnot used a steam engine to power his
vehicle, built under his instructions at the Paris Arsenal by mechanic
Brezin. It was used by the French Army to haul artillery at a whop-
ping speed of 2 2 mph on only three wheels. The vehicle had to stop
every ten to fifteen minutes to build up steam power. The steam en-
gine and boiler were separate from the rest of the vehicle and placed
in the front (see engraving above). The following year (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 acci-
dent. This was 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 that expanded and pushed pistons that
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turned the crankshaft, which then turned the wheels. During the early
history of self-propelled vehicle — both road and railroad vehicles
were being developed with steam engines. (Cugnot also designed two
steam locomotives with engines that never worked well.) Steam en-
gines added so much weight to a vehicle that they proved a poor de-
sign for road vehicles; however, steam engines were very successfully
used in locomotives. Historians, who accept that early steam-powered
road vehicles were automobiles, feel that Nicolas Cugnot was the in-
ventor of the automobile.

After Cugnot Several Other Inventors Designed Steam-Powered
Road Vehicles:

- Cugnot’s vehicle was improved by Frenchman, Onesiphore Pec-
queur, who also invented the first differential gear.

- In 1789, the first U.S. patent for a steam-powered land vehicle
was granted to Oliver Evans.

- In 1801, Richard Trevitheck built a road carriage powered by
steam — the first in Great Britain.

- In Britain, from 1820 to 1840, steam-powered stagecoaches were
in regular service. These were later banned from public roads
and Britain’s railroad system developed as a result.

- Steam-driven road tractors (built by Charles Deitz) pulled pas-
senger carriages around Paris and Bordeaux up to 1850.

- In the United States, numerous steam coaches were built from
1860 to 1880. Inventors included: Harrison Dyer, Joseph Dixon,
Rufus Porter, and William T. James.

- Amedee Bollee Sr. built advanced steam cars from 1873 to 1883.
The “La Mancelle” built in 1878, had a front-mounted engine,
shaft drive to the differential, chain drive to the rear wheels,
steering wheel on a vertical shaft and driver’s seat behind the en-
gine. The boiler was carried behind the passenger compartment.

- In 1871, Dr. J. W. Carhart, professor of physics at Wisconsin
State University, and the J. I. Case Company built a working
steam car that won a 200-mile race.

Early Electric Cars
Steam engines were not the only engines used in early auto-
mobiles. Vehicles with electrical engines were also invented. Between
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1832 and 1839 (the exact year is uncertain), Robert Anderson of Scot-
land invented the first electric carriage. Electric cars used recharge-
able 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 in favor of gas-
powered vehicles. Electricity found greater success in tramways and
streetcars, where a constant supply of electricity was possible.

However, around 1900, electric land vehicles in America out-
sold all other types of cars. Then in the several years following 1900,
sales of electric vehicles took a nosedive as a new type of vehicle
came to dominate the consumer market.

The History of the Automobile

The Internal Combustion Engine and Early Gas-Powered Cars

The very first self-powered road vehicles were powered by
steam engines 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 de France as being the
first. So why do so many history books say that the automobile was
invented 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.
Daimler and Benz invented cars that looked and worked like the cars
we use today. However, it is unfair to say that either man invented
“the” automobile.
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UNIT 7. COMPONENTS OF THE AUTOMOBILE

Automobiles are trackless, self-propelled vehicles for land
transportation of people or goods, or for moving materials. There are
three main types of automobiles. There are passenger cars, buses and
lorries (trucks). The automobile consists of the following compo-
nents: a) the engine; b) the framework; c¢) the mechanism that trans-
mits the power from engine to the wheels; d) the body.

Passenger cars are, as a rule, propelled by an internal combus-
tion engine. They are distinguished by the horse-power of the engine,
the number of cylinders in the engine and the type of the body, the
type of transmission, wheelbase, weight and overall length.

There are engines of various designs. They differ in the num-
ber of cylinders, their position, their operating cycle, valve mecha-
nism, ignition and cooling system.

Most automobile engines have six or eight cylinders, although
some four-, twelve-, and sixteen-cylinder engines are used. The ac-
tivities that take place in the engine cylinder can be divided into four
stages which are called strokes. The four strokes are: intake, compres-
sion, power and exhaust. “Stroke” refers to the piston movement. The
upper limit of piston movement is called top dead centre, TDC. The
lower limit of piston movement is called bottom dead center, BDC. A
stroke constitutes piston movement from TDC to BDC or from BDC
to TDC. In other words, the piston completes a stroke each time it
changes the direction of motion.

You may find the following picture illustrating the vocabulary
helpful:
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1. front bumper; 2. front indicator light; 3. front door; 4.
driver's seat; 5. rear door. 6. wheel (car wheel); 7. tyre (car tyre): 8.
rear wing; 9. rear bumper; 10. rear light; 11. boot (Am.E. trunk); 12.
rear window, 13. roof; 14. steering wheel, 15. windscreen; 16. bonnet
(Am.E. hood); 17. front wing; 18. headlight

Exercise 1. Memorize the following words and word combinations

from the text:

trackless
vehicle
lorry, truck

to propel

internal combustion engine

transmission
valve
ignition
wheelbase
cooling
stroke
intake
compression
power
exhaust
piston
top/bottom dead centre
lubrication

0e3pelKkoBUit
aBTOMOO1JIb, 3aC10 J1JIs MIEPEBE3CHHSI
l.BaHTaOXXHUN aBTOMOO1JIb, 2. MEPEBO-
3UTH
pyxaru(cs)
JTBUTYH BHYTPIITHBOTO 3TOPSIHHS
nepeaaya, npuBijg
KJIaTaH
3arnaarOBaHHs
KoJiicHa hopMmyJia
OXOJIOJIKEHHS
TaKT
BITYCK
CTHUCK
pobounii Xij
BUITYCK
TIOPIIICHb
BEPXHS/HIKHS MEPTBA TOYKA
3MalyBaHHs
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Exercise 2. Fill in the blanks with the proper words:

1. Top dead centre is ...

2. The lower limit of piston movement is called ...

3. The activities that take place in the engine cylinder are
called ...

4. There are three main types of automobiles. They are ...

5. The automobile consists of the following components: ...

Exercise 3. Find synonyms:

A 1. component B 1. lorry
2. engine 2. quantity
3. truck 3. place
4. to consist 4. full
5. to distinguish 5. toapply
6. number 6. different
7. overall 7. to make up
8. various 8. to occur
9. position 9. to perform
10. to use 10. constituent
11. to take place 11. motion
12. movement 12. to contain
13. to constitute 13. to perceive
14. to complete 14. motor

Exercise 4. Translate into Ukrainian:

1. The motor car is a form of mechanical transport and it is
composed of many different working units and parts.

2. To provide the energy to make a car go it has an engine
which in turn needs electric current, petrol and air.

3. The engine needs cooling so it does not become too hot,
and oil to lubricate the bearing surfaces.

4. Modern motor vehicles are almost exclusively equipped
with internal-expanding brakes acting on all wheels of the car.

5. A parking brake is an auxiliary mechanism that mechani-
cally activates a vehicle’s rear brakes for parking.
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6. The mixture consisting of fuel vapour and air burned in the
cylinder 1s produced in the carburettor.

7. Depressing the clutch pedal disconnects the engine from
the transmission.

8. Without electricity the ignition system would not work, the
car could not be started, and there would be no lights for parking or
for driving the car at night.

9. The battery provides a means of storing electricity which
can be used when the dynamo is not operating and it must be kept
well charged.

10. The dynamo and starter are bolted to the engine, and this
automatically “earthes” them to the chassis.

Exercise 5. Answer the following questions.

1. What types of automobiles do you know?

2. How many cylinders have automobile engines?
3. What components does an automobile consist of?
4. What is a passenger car propelled with?

5. What is a stroke?
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UNIT 8. FROM THE HISTORY OF AUTOMOBILE
ENGINES

1. Slowly but surely the auto industry is perfecting a number of
alternatives to the conventional engines found in almost all of today’s
passenger cars.

Two prime factors lie behind the search for different engines —
the necessity to reduce air pollution by requiring cleaner auto exhaust
and the desire to produce cars that will run farther on a gallon of fuel.

While basic research is continuing on electric and steam pow-
ered engines, it is the diesel, turbine and Stirling that are current in-
dustry favourites.

Diesels get better mileage than gasoline engines, and the fuel
is usually cheaper.

In 1890’s, Rudolf Diesel, a German, invented the engine that
bears his name. As air is drawn into the engine and compressed inter-
nal temperatures rise, and pressures reach two to three times those in
a gasoline engine. The extreme pressures have meant diesels usually
are much larger and heavier than gasoline engines of the same power
potential.

The disadvantages of diesels as passenger-car engines are slow
performance, noise and smoke.

All the companies investing diesels are trying to reduce noise
and smoke, but the problems are not yet entirely solved. Even the
14,000-dollar Mercedes clatters when started on a cold morning. And
the warm up period for all diesels seems too long to drivers accus-
tomed to gasoline models.

2. The turbine and Stirling are multifuel engines, capable of
running on any liquid that will burn, including such exotic types as
peanut oil and perfume. This would be a major advantage if severe
petroleum shortages develop.

The turbine cars now operating are hand-built models that cost
more than 1 million dollars each. Alloys of precious metals of high
durability are still required for certain vital turbine parts. Engineers
believe that progress in ceramics holds the key to making turbines
practical alternatives to present-day engines.

3. Experts say that the Stirling is the most promising among
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the favoured engines.

The Stirling concept, first offered more than 150 years ago by
a Scottish clergyman, involves external instead of internal combus-
tion.

In 1816 Robert Stirling patented a new engine for pumping
water out of mines and quarries. It could run on almost any fuel, he
boasted — including whisky. Indeed the parson had such faith in his
engine that he often cut his Sunday sermons short to work on it. How-
ever, when Stirling died in 1878 at the age of 88, his engine was still
unperfected. Soon it was totally overshadowed by the newer gasoline-
powered internal combustion engine.

Unlike typical internal combustion engines, the Stirling engine
is powered by heat from an external source. In the new design, hydro-
gen gas 1s heated by a burner, which can run on virtually all kinds of
fuel. Hydrogen then expands, enters one cylinder and pushes a sliding
piston. As piston moves, it forces gas out of the other end of the cyl-
inder; the emerging gas is cooled and then moves towards an adjacent
cylinder where heat is applied once more and the process is repeated.

Engineers point out that a Stirling engine would be quieter
than an equivalent internal combustion engine, would emit less toxic
gases, and would use fuel more economically. Having no need for
valves or cams, it would also have fewer parts. Stirling’s old dream
might yet become a reality.

Now, since experts seek fuel-saving, less-polluting alternatives
to the modern auto engine, Stirling’s machine has started a new life,
they show great interest in the work of a giant Dutch electronics firm,
which has tested Stirling prototypes in boats, large pumps (to help
dry out Holland during 1952’s floods) and even buses. In 1972, Ford
signed an agreement with the firm for joint development of a Stirling
engine for passenger cars.

4. As for electric cars, several types of small battery-powered
vehicles are in production, but it is most unlikely that they will re-
place more conventional vehicles.

Yet, there is still opinion in the auto industry that the conven-
tional gasoline powered engine — the type in almost universal use now
— will continue to dominate until or unless outside circumstances dic-
tate otherwise.
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Exercise 1. Answer the following questions:

1. What are the main factors that are important in the search

for different engines?

2. Why are these factors very important?

O 0 31O\ L =~ W

Exercise 2. Memorize the following words and word combinations

from the text:

to reduce air pollution
pressure

advantage
disadvantage

to solve the problem
to clatter

to run on any fuel
shortage

piston

valve

cam

alloy

Exercise 3. Find synonyms:

A to reduce
disadvantage
to operate

to clatter
pollution
production
engine
include

XN R LD

. What are the advantages of diesels over gasoline engines?
. What are disadvantages of diesels?

. Will the turbine cars be widely used in the near future?
. When was the Stirling engine invented?

. Where is the Stirling engine used now?

. Will electric cars replace the conventional vehicles?

. What kind of engine will dominate in the near future?

3MEHIIUTH 3a0pyTHEHHS TOBITPS
TUCK

nepesara

HEJIOJIK

BUPILIXTHU NIPOOIEMY

I'YPKOTITH

IpaioBaTi Ha OyJb-IKOMY MaJIUB1
HecTaya

TIOPIIICHD
KJ1amaH
KyJIa40K
CIUIaB
B 1. torun
2. tolessen
3. to make noise
4. to ivolve
5. choice
6. to begin
7. shortcoming
8. contamination
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9. alternative 9. manufacture
10. to start 10. motor

Exercise 4. Translate the following sentences into Ukrainian.

1. This review surveys the problem of the ignition taking
place inside the automobile petrol engine.

2. The proposed design has certain advantages over conven-
tional engine.

3. The new alloy has characteristics that make it perfect for
use at low temperatures.

4. To solve the problem of energy crisis new more efficient
engines with less fuel consumption must be developed.

5. In the Stirling engine power is achieved by applying heat
to a cylinder containing gas which expands, drives pistons
and then escapes into another to be cooled and reused.

6. One of the factors of the search for different engines is the
necessity to reduce air pollution by requiring cleaner auto
exhaust.

7. Compression is the reduction in volume of a mass of mate-
rial due to externally applied pressure.

8. Each cylinder is provided with a piston which fits tightly
within the cylinder walls.

9. When the exhaust valve opens, the smoke and gases are
pushed out of cylinder.

10. Some engines have pistons made of cast iron, but cast
iron pistons have the disadvantage of being too heavy for
high-speed operation.
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TEXT 2. HISTORY OF THE INTERNAL COMBUSTION
ENGINE - THE HEART OF THE AUTOMOBILE

An internal combustion engine is any engine that uses the ex-
plosive 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 combustion engine that was to be fueled with
gunpowder.

- 1807 — Francois Isaac de Rivaz of Switzerland invented an inter-
nal combustion engine that used a mixture of hydrogen and oxy-
gen for fuel. Rivaz designed a car for his engine — the first inter-
nal combustion powered automobile. However, his was a very
unsuccessful design.

- 1824 — English engineer, Samuel Brown adapted an old New-
comen steam engine to burn gas, and he used it to briefly power
a vehicle up Shooter’s Hill in London.

- 1858 — Belgian-born engineer, Jean Joseph Etienne Lenoir in-
vented 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 carburettor) to a three-wheeled wagon that managed to
complete an historic fifty-mile road trip.

- 1862 — Alphonse Beau de Rochas, a French civil engineer, pa-
tented but did not build a four-stroke engine (French patent
#52,593, January 16, 1862).

- 1864 — Austrian engineer, Siegfried Marcus, built a one-cylinder
engine with a crude carburettor, and attached his engine to a cart
for a rocky 500-foot drive. Several years later, Marcus designed
a vehicle that briefly ran at 10 mph that a few historians have
considered as the forerunner of the modern automobile by being
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the world’s first gasoline-powered vehicle.

- 1873 — George Brayton, an American engineer, developed an
unsuccessful two-stroke kerosene engine (it used two external
pumping cylinders). However, it was considered the first safe
and practical oil engine.

- 1866 — German engineers, Eugen Langen and Nikolaus August
Otto improved on Lenoir’s and de Rochas’ designs and invented
a more efficient gas engine.

- 1876 — Nikolaus August Otto invented and later patented a suc-
cessful four-stroke engine, known as the “Otto cycle”.

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

- 1883 — French engineer, Edouard Delamare-Debouteville, built a
single-cylinder four-stroke engine that ran on stove gas. It is not
certain if he did indeed build a car, however, Delamare-
Debouteville’s designs were very advanced for the time — ahead
of both Daimler and Benz in some ways at least on paper.

- 1885 — Gottlieb Daimler invented what is often recognized as the
prototype of the modern gas engine — with a vertical cylinder,
and with gasoline injected through a carburetor (patented in
1887). Daimler first built a two-wheeled vehicle the “Reitwagen”™
(Riding Carriage) with this engine and a year later 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 mush-
room-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 automobiles. All of
these inventors and more made notable improvements in the evolution
of the internal combustion vehicles.
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UNIT 9. ENGINES

There are numerous types of motor cars. It is impossible to de-
scribe their particular construction in detail. But the classification into
groups with respect to their general construction may be undertaken.
These are motor cars with carburettor engines and motor cars with
diesel engines.

The engine 1s the power plant of the vehicle. In general, inter-
nal combustion engines are used operating with some fuel (petrol,
benzol, diesel oil). Depending on their combustion process, the en-
gines are fundamentally classified as

carburettor engines and
diesel engines.

Sometimes, the carburettor engines are called light-oil engines
and the diesel engines are called heavy-oil engines. Another diffe-
rence results from the working method of the internal combustion en-
gine. A difference is made between

four-stroke cycle engines end
two-stroke cycle engines.

The heat engine is a machine that converts heat energy to me-
chanical energy. The engines of motor cars, motor cycles, farm trac-
tors, motor boats, etc. are heat engines, which belong to the subgroup
of internal combustion engines. Combustion engines may be divided
into several types according to the number of piston strokes. Most of
modern automotive engines operate on four-stroke cycle. There are
also engines which operate on two-stroke and six-stroke cycles.

A diesel engine is a machine which produces power by burn-
ing oil in a body of air which has been squeezed to a high pressure by
a moving piston. Diesel engines are especially suitable where an in-
dependent source of power is required, as in ships, locomotives, mo-
bile equipment of all sorts and isolated power plants.

Steam, gas and oil engines were known and used prior to the
invention of the diesel engine. The steam engine converts the heat en-
ergy of steam to mechanical energy. A typical steam reciprocation
engine consists of a cylinder fitted with a piston. A connecting rod
and a crankshaft change the piston to-and-fro motion into rotary mo-
tion. The steam pressure on the piston varies during the stroke, and it
is a flywheel which maintains a constant output velocity.
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Exercise 1. Memorize the following words and word combina-

tions:

numerous
carburettor
engine

internal combustion engine

heat engine
oil engine

petrol engine

reciprocating engine

steam engine

spark-ignition engine

compression-ignition

gine

four-stroke engine

four-cycle engine

fuel-injection engine

Otto engine
to convert
piston
stroke
squeeze
pressure
suitable
power
power plant
prior to
connecting rod
crankshaft
to-and-fro motion

rotary motion
to vary

OaraTouncenbHUN
KapOropaTop
JIBUTYH

JIBUTYH BHYTPIIIHBOTO 3TOPSIHHSA

TEIUIOBUU JIBUT'YH

IBUT'YH, SIKUW MPALO€ HA BAXKKO-
MY HaJauBI

OCH3WHOBUI ABUTYH

NOPLIHEBUN IBUTYH

[IapOBUH IOPIIHEBUI JBUTYH

JIBUTYH 3 ICKpDOBHMM 3alaJIlOBaH-

HSM (3 IPUMYCOBUM 3alalOBaH-

HSIM)

JIBUTYH BHYTPIIIHBOTO 3TOpPSIHHSA
13 3aMajtOBaHHAM BiJl CTHUCKY,
IIU3€EIIb

YOTUPUTAKTHUN IBUTYH

JBUTYH 3 BIOPCKYBAHHIM MaJIMBa
YOTUPUTAKTHUN JBUTYH

NEPETBOPIOBATH

NOPILIECHb

TaKT

YIIUIBHIOBATH; CTUCKATH

THUCK

1 IXOKWi, BIAIIOBIHUN

€HEpTisl, CUJIA, MOTYKHICTh

CUJIOBA YCTAHOBKA

10

IaTyH

KOJIHYaCTUM BaJl

pyX IMOINEPEMIHHO B OJHOMY a0o

IHIIOMY HATPSIMKY
o0epTaIbHUN pyX
3MIHIOBATUCS
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flywheel MaXOBHUK
to maintain iATPUMYyBATH
velocity IIBUJIKICTh

Exercise 2. Find synonyms:

A 1. engine B 1. before
2. to convert 2. movement
3. topress 3. to differ
4. suitable 4. to squeeze
5. prior to 5. to work
6. motion 6. specific
7. to vary 7. proper
8. to maintain 8. speed
9. velocity 9. to change
10. particular 10. to arrange
11. to classify 11. to support
12. to divide 12. to demand
13. to operate 13. motor
14. to require 14. to distribute

Exercise 3. Translate into English:

1. TermioBUil ABUTYH MEPETBOPIOE TEIJIOBY €HEPril0 B MeXa-
HIYHY.

2. IcHye neKkUIbKa TUMIB TEIJIOBUX JABUTYHIB, SIKI BAKOPUCTO-
BYIOTHCSl HA 0araTbOX BHUJIaX MalllMH.

3. IlapoBuil IBUTYH MEPETBOPIOE TEIUIOBY EHEPTil0 Mapu B
MEXaHIuHY.

4. Pynone( JIu3ens CKOHCTPYIOBaB CBiil ABUTYH y 1892 porii.

5. Jlu3enbHl IBUTYHU IIMPOKO BUKOPHUCTOBYIOTHCS B HaIlll
JTH1.

6. ITapoBi, ra30Bl Ta ABUTYHH, IO MPAIIOIOTh HA BaXKOMY
najauBi, OyJv y BUKOPUCTaHHI JO BUHAXO/y IU3EIbHOTO JBUTYHA.

7. HazBa “‘remioBi ABUTyHH BKJIIOYa€ B ceOe Oarato BHUJIIB
JIBUTYHIB 1 TYpOiH.

8. JIBUTYH — 1€ JHKEPEJIO EHEPTrTi.

9. TerioBl OBUTYHM BTpadalroTh OaraTo TEIUIOBOI €HEPTii,
KOJIM BOHM BUKOHYIOTh MEXaHIUHY POOOTY.
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10. Ickpa 3anamtoe cymiin OEH3MHOBOI MapH 1 MOBITPS.
11. PoGoTy nBUTyHA MOXHA PO3AUIMTH HA YOTUPHU TaKTH.

Exercise 4. Translate into Ukrainian:

1. If the rotary motion is transmitted to the car wheels, the car
will move.

2. If a piston moves in a straight line, its up-and-down
movement will be called a reciprocating motion.

3. If the shaft rotates, the crank will swing around in a circle.

4. If the ignition system produces a spark, the mixture will be
ignited.

5. If crude oil is put through a refining process, we shall ob-
tain gasoline.

Exercise 5. Fill in the blanks with appropriate words:

1. The heat engine 1s a machine that ... heat energy to me-
chanical energy.

2. ... engines may be divided into several types according to
the number of piston strokes.

3. A typical steam reciprocating engine consists of a cylinder
fitted with a ... .

4. A connecting rod and ... change the piston to-and-fro mo-
tion into ... motion.

5. The steam pressure on the piston ... during the stroke.

Exercise 6. Change the following sentences according to the
model:

Model:

ered to be a prime mover engine 1S a prime mover ac-

A diesel engine is consid- } { It is considered that a diesel
—>
actuated by gases. tuated by gases.

1. Steam, gas and oil engines are known to have been used
prior to the invention of the diesel engine.

2. The name “heat engines” is known to include many types
of engines and turbines.
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3. The engine is said to be a source of power.

4. The up-and down movement of the piston is known to be a
reciprocating motion.

5. Heat engines are supposed to lose much heat energy when
they do mechanical work.

Exercise 7. Answer the following questions:

1. What is a heat engine?

2. Into what types may combustion engines be divided?
3. What is a diesel engine?

4. Where are diesel engines especially suitable?

5. What parts does a typical engine consist of?
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UNIT 10. ENGINE OPERATION.
TEXT 1. ENGINE OPERATION

An automobile, powered by a petrol engine, begins to operate
when the driver turns a flywheel connected to the engine crankshatft.
As the crankshaft revolves, a mixture of fuel and air 1s drawn from a
carburettor into the engine cylinders. The ignition system provides the
electric sparks that ignite this mixture. The resultant explosions of the
mixture turn the crankshaft, and the engine starts moving. By regulat-
ing the flow of the fuel and air with a throttle, the driver controls the
rotational speed of the crankshatft.

Exercise 1. Memorize the following words:

to turn IIOBEPTATU
flywheel maxoBHK, MaxoBe KOJECO

Exercise 2. Answer the following questions:

1. When does an automobile begin to operate?

2. What ignites the mixture of fuel and air?

3. What do the resultant explosions of the mixture do?

4. How does the driver control the rotational speed of the
crankshaft?

TEXT 2. THE CYLINDERS AND PISTONS

A car engine looks like a large block of metal. And it is. It is a
large block of cast iron. In this block there are round holes. These
holes are the cylinders. The cylinder block of a car usually has four or
six cylinders. In the cylinder the power of petrol is controlled.

In each cylinder there is a piston. It can move up and down in-
side the cylinder. Its shape is like the bottom half of a bottle. It has
steel rings round it. These piston rings help it to fit tightly inside the
cylinder. A connecting rod comes from inside the piston.

The top of each cylinder is covered. There are three holes in
the top. Two are for valves which open and shut. These are the inlet
valve and the exhaust valve. The other hole is for the sparking plug.
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When the inlet valve opens, a mixture of air and petrol is sucked into
the cylinder.

This mixture fills the space above the piston. When the inlet
valve is open the exhaust valve is closed. The sparking plug ignites
(fires) the mixture of air and petrol by means of a spark and causes it
to explode. Smoke and gases remain after the explosion of the petrol
and air mixture. When the exhaust valve opens, the smoke and gases
are pushed out of the cylinder.

Exercise 3. Memorize the following words and word combina-
tions:

cast iron YaBYH

inlet valve BIIYCKHUU KJIallaH
exhaust valve BunyckHuil kjiarnas
sparking plug cBiuka 3anajtOBaHHs

Exercise 4. Answer the following questions:

1. How many cylinders has the cylinder block of a car?

2. How many holes are there in the top of each cylinder?

3. How does the sparking plug ignite the mixture of air and
petrol?

4. How do smoke and gases leave the cylinder?

TEXT 3. THE FOUR-STROKE CYCLE

To complete the firing cycle the piston must move along the
cylinder four times. These movements are called strokes.

1. The suction (drawing in) stroke.

In this stroke the piston is moving down the cylinder. The inlet
valve is open. A mixture of air and petrol i1s drawn into the cylinder
above the piston.

2. The compression (pressing together) stroke.

In this stroke the piston is moving up the cylinder. Both valves
are closed. The piston moves up as far as it can. It pushes the mixture
of air and petrol in front of it. It compresses it into the space above the
cylinder.

3. The explosion (firing) stroke.
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In this stroke, the spark fires the mixture and it explodes. The
energy released by the burning mixture forces the piston down the
cylinder.

4. The exhaust (emptying out) stroke.

In this stroke the piston is moving up the cylinder. The exhaust
valve is open. Smoke and gases remain after the explosion. The piston
pushes them in front of it. They are pushed through the exhaust valve
opening. They leave the cylinder through a pipe. Now the cycle be-
gins again.

Exercise 5. Describe the four-stroke cycle using the given words:

to complete, firing, cycle, piston, to move, stroke, suction, inlet valve,
to open, air and petrol mixture, to draw into, compression, both, to
close, to push, space, explosion, spark, to fire, to explode, energy, to
release, exhaust, smoke and gases, to leave, through a pipe.

Exercise 6. Translate into English:

1. HaliBuille moOJIOKEHHSI MOPIIHS Y LWIHAPI HA3UBAETHCS
“BEpXHsI MEpPTBA TOUKA , & HAMHWKYE — ““HUIKHA MEPTBA TOUYKA .

2. Pyx mop1Hs BiJ BEpXHbOI 10 HUKHBOI MEPTBOI TOUKH Ha-
3UBAETHCS TAKTOM.

3. Y kamMepi 3ropsiHHS CyMill NajuBa 1 MOBITPS CTUCKAETHCA
IPU pYCl MOPIIHS BrOpy 1 3aMaIIOETHCS €IEKTPUUHOIO ICKPOIO.

4. YoTUpUTAKTHUHN LUKJI CKIAAAETHCS 3 TAKUX TAKTIB: BCMOK-
TyBaHHS, CTUCKAaHHS, pOOOYHH X1]I, BUXJIOII.

5.V kapOropaTopHMX ABUTYHaX CyMIIl MajuBa 1 MOBITPSA
BCMOKTY€THCS B IAJIIHJIP TIPU PYCl MOPILIHS BHU3.

6. Pinke manuBo 3MINIY€THCS 3 TOBITPSIM 1 BUIAPOBYETHCS B
KapOropaTopi.

Exercise 7. Find antonyms:

A 1. inside B 1. large
2. left 2. exhaust
3. bottom 3. outside
4. to open 4. to stop
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5. inlet 5. right
6. to fill 6. to let out
7. up 7. top
8. to start 8. toclose
9. small 9. down
10. to push down 10. to emply
Exercise 8. Find synonyms:

A 1. power B 1. todrawin
2. to shut 2. to start
3. tolet out 3. to operate
4. to work 4. energy
5. tosuckin 5. to put off
6. to begin 6. to close
7. to connect 7. to finish
8. toignite 8. drawing in
9. to complete 9. tolink
10. suction 10. to fire

Exercise 9. Translate into Ukrainian:

The pistons move up and down in the cylinders. They are the
first moving part to receive the push of the burning and expanding
fuel in the cylinders. Some engines have pistons made of cast iron,
but cast iron pistons have the disadvantage of being too heavy for
high-speed operation. Other engines use pistons made of light-weight
aluminium alloy. Light pistons can be moved up and down in the cyl-
inder faster without wasting as much power.

Exercise 10. Insert the proper terms in the blanks.

accelerates manual
bore spark
capacity stroke
compression ratio torque

1. The inside diametre of a cylinder is called the ... .
2. The total volume of the cylinders is called the ... .

49



3. A ... ignites the fuel-and-gas mixture.

4. The distance the piston moves is the ... .

5. The ratio of maximum volume of a cylinder to its mini-
mum volume is the ... .

6. The force which produces a twisting movement is called

7. When a car speeds up, we say it ... .
8. A ... action is one performed by hand.
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UNIT 11. THE PETROL ENGINE

In the internal combustion engine, heat is generated by the
combustion of an inflammable charge inside a cylinder, and the heat
energy is immediately converted into mechanical energy. Some heavy
internal combustion engines use a gas fuel or else Diesel oil, and the
fuel/air mixture may be ignited either by a spark or by compression of
the mixture. However, for small 1. c. engines, such as those which are
used in motor-cars, the charge is a mixture of petrol and air, and is i1g-
nited by a spark from the distributor.

When the mixture is ignited, the products of combustion ex-
pand down the cylinder, which is fitted with a reciprocating piston.
The downward movement of the piston is converted into a rotational
movement of the crankshaft by means of a connecting rod. As the
crankshaft rotates, the piston is driven upwards again, and the exhaust
gases are expelled through the exhaust valve in the cylinder head.
When the piston nears the top of this stroke, the inlet valve is opened
and the exhaust valve closed. The piston then descends on the induc-
tion stroke, and draws a fresh charge into the cylinder. As the piston
rises again on the compression stroke, the charge is compressed and
ignited, and the cycle begins again. This is the four-stroke cycle
which is in common use. An alternative cycle is the two-stroke cycle,
which combines the exhaust and compression strokes into one.

The combustion of the mixture does not take place instantane-
ously. The spark is therefore timed to occur before the piston reaches
top dead centre, otherwise maximum pressure would not be reached
in time. By the time the piston is at top dead centre, combustion is
well under way and the expansion of the gases is beginning. Once
combustion starts, it should be carried through the mixture very rap-
idly, and this is assisted by making the clearance space above the pis-
ton as small as possible, and by careful design of the cylinder head.
Rapid propagation of the flame through the compressed gas is also as-
sisted by creating turbulence in the gas.

Most small 1. c. engines in common use have four cylinders,
which fire in a definite and regular sequence. This is necessary,
otherwise the torque which the pistons impart to the crankshaft will
be irregular and uneven. The torque is liable to be uneven in any case

51



when the engine i1s running slowly, and a flywheel is fitted to the
crankshaft to damp out these variations.

It 1s essential for the inlet and exhaust valves to open and close
at exactly the appropriate moment in relation to the position of the

piston. Therefore they are actuated by a cam-shaft running in phase
with the crankshatft.

Exercise 1. Memorize the following words and word combinations:

distributor PO3MOITBHUK

reciprocating 3BOPOTHO-TIOCTYAJIbHUI
induction stroke BCMOKTYBAaHHS

to occur B110yBaTHUCS

to reach JocIaratu

clearance space MEPTBUM MPOCTIp (Y UUIIHIPI)
propagation PO3IOBCIOIKEHHS

turbulence TypOYJIEHTHICTb

sequence MOCJI1JIOBHICTh

torque 00epTOBUI MOMEHT

to damp nocaa0Ir0BaTH, MOTJIMHATH
cam-shaft KYJIAUKOBUH BaJl, BaJl EKCLICHTPUKA

Exercise 2. Fill in the blanks with appropriate words:

1. In the internal combustion engine, heat is generated by the
... of an inflammable charge inside a cylinder, and the heat energy is
... into mechanical energy.

2. When the mixture is ignited, the products of combustion
... down the cylinder.

3. The downward movement of the piston is converted into a
rotational movement of the crankshaft by means of a ... .

4. The two-stroke cycle combines the ... and ... strokes into
one.

5. The combustion of the mixture does not ... instantane-
ously.

6. Rapid propagation of the flame through the compressed
gas 1s also assisted by creating ... in the gas.

52



7. Most small internal combustion engines have four cylin-
ders, which fire in a definite and regular ... .

8. Inlet and exhaust valves are actuated by a ... running in
phase with the crankshatft.

Exercise 3. Translate into English:

1. Cymim OeH3WHY 1 TOBITPSl — 1€ 3alaJIlOBAJIbHA CYyMII Y
JBUTYH1 BHYTPIITHBOTO 3TOPSHHS.

2. Pyx mopiliHs BHU3 NEPETBOPIOETHCA HAa OOEPTANIBbHUI pPyX
KOJIIHYaCTOTO BaJly 3a JOMOMOIOKO IIaTyHA.

3. Konu nopiiieHs MiHIMA€EThCS, 3alalfoBaJIbHA CYMIIIl CTHUC-
KA€ETHCS 1 3aMATIOETHCA.

4. JIBOTaKTHUI UUKJ TO€JHYE TAaKTH BHUXJIONY 1 CTHCKY B
OJIUH TAaKT.

5. Ickpa OBMHHA MOSIBUTUCS A0 TOTO, SIK MOPUIEHb JOCATHE
BEPXHBOI MEPTBOI TOYKHU.

6. BriyCkH1 1 BUIIYCKHI KJallaHW BIAKPUBAIOTHCA 1 3aKpHUBa-
I0OThCS Y BIITIOBITHUM MOMEHT BiJTHOCHO TTOJIOKEHHS ITOPIITHSL.

Exercise 4. Translate into Ukrainian:

1. A fresh charge of petrol and air is drawn into the cylinder.

2. The burnt gases in the cylinder are exhausted by the rising
piston.

3. The exhaust gases from the cylinder pass into the atmos-
phere.

4. The current is distributed to each of the plugs by the dis-
tributor.

5. Ignition can be produced by a spark or by compression of
the mixture.

6. The piston movement is transmitted to the wheels through
a crankshaft.

7. Although the performance of the modified engine is far
better than that of the old one, it is interesting that maximum power
speeds are similar in both engines.

8. This review surveys the problem of the ignition taking
place inside the automobile petrol engine.
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9. Spark ignition is known to be one of conventional means
of igniting fuel-air mixture.

10. The simplest method of cooling an engine is to allow the
air stream caused by the motion of the vehicle to carry the heat away
by radiation.

Exercise 5. Answer the following questions:

1. By what 1s heat generated in the internal combustion en-
gine?

2. What occurs when the mixture is ignited?

3. What is the two-stroke cycle?

4. Why must four cylinders fire in a definite and regular se-
quence?

5. What are inlet and exhaust valves actuated by?
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UNIT 12. DIESEL ENGINE

The oil engine (diesel engine) is also a form of internal com-
bustion engine. It has the usual arrangement of cylinder, piston, con-
necting rod, crank, inlet and exhaust valves as we find in petrol en-
gine. In place of carburettor and sparking plug it has an injection
pump and a fuel injection valve (injector). Unlike spark-ignition en-
gines it uses the heat of the compression to fire the fuel and is, there-
fore, called compression-ignition engine.

It utilizes a fuel known as diesel oil, which 1s forced in the
form of a fine spray through a suitable nozzle directly into the com-
bustion space. No mixture of fuel and air is introduced into the cylin-
der, the compression-ignition (CI) engine draws in pure air only. This
air is then compressed by the ascending piston to a high pressure. As
a result of it the temperature of the air is raised considerably so that
the fuel oil injected into the cylinder ignites rapidly. Thereafter the
gaseous products expand providing the energy for the power stroke.

The high-output oil engines are nearly all of two-stroke type.
The charge is filled into the cylinder by means of a blower which as-
sists both the intake and exhaust processes. One cycle is completed
within one revolution, 1. €. in two strokes — compression and expan-
sion.

Exercise 1. Memorize the following words and word combinations:

injection pump NaJMBHUU HACOC

inlet pipe BITYCKHA TpyOa

crank KPUBOIIIMII, KOJIIHYATUI BaXK1JIb

pump Hacoc, nomra; (v) KayaTd, BUKayy-
BaTu

valve KJIalaH, 30JJ0THUK

compression-ignition engine JBUTYH 3rOpsiHHA Bl CTUCKY

ascending piston BUCXIJTHUM MOPIIEHb

output OPOAYKIliSl, TPOAYKT, BUIYCK; IPO-
IOYKTUBHICTh, BUPOOJICHHS

provide 3a0e3reuyBaT; nocrayaTu
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Exercise 2. Answer the following questions.

1. In what way (how) does diesel engine fire the fuel?

2. What kind of fuel does diesel engine utilize?

3. What products provide the energy for the power stroke?
4. By what means is the charge filled into the cylinder?

Exercise 3. Fill in the blanks with the proper words.

1. The oil engine has the usual arrangement, 1. e.: ...

2. Injectoris a ...

3. The air is compressed by ...

4. The gaseous products expand providing the ... for the
power stroke.

5. The oil engines are of ... — stroke type.

Exercise 4. Read the following sentences. Find out those which
correspond to the text.

1. Diesel engines are spark-ignition engines.

2. Diesel engine has carburettor and sparking plug as we find
in petrol engine.

3. The o1l engine uses the heat of compression to fire the fuel.

4. The high-output diesel engines are of two-stroke type.

5. The compression-ignition engine draws in the mixture of
fuel and air.

6. Diesel engine has the usual arrangement of cylinder, pis-
ton, connecting rod, crank, inlet and exhaust valves.

Exercise 5. Translate the following word combinations:

1. private car ownership increase;
2. traffic noise reduction;

3. urban speed limits;

4. rubber and glass components;
5. car maintenance improvement;
6. air-cushion vehicle advantages;
7. rubber tyre wear;

8. spare parts output;

9. pedal transport increase;

10. pedestrian safety problems.
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Exercise 6. Translate into Ukrainian:

The Wankel engine 1s a form of heat engine which has a rotary
piston. In other words, instead of going up and down the Wankel pis-
ton rotates in the cylinder. Both cylinder and piston are quite different
in shape from those of conventional engines. The Wankel piston is
triangular with curved sides and the cylinder is roughly oval in shape.

The Wankel engine has many advantages over the reciprocat-
ing piston engine. Fewer moving parts are necessary because it pro-
duces a rotary movement without using a connecting rod and a crank-
shaft. Because of this rotary movement it has no vibration. In addition
it has no valves, it is smaller and lighter than conventional engines of
the same power, and it runs economically on diesel and several other
fuels.

Exercise 7. Translate into Ukrainian:

West Germany’s Daimler-Benz has produced the world’s first
four-chamber Wankel engine and is using it to power an experimental
sports car known as the C-III and capable of a top speed of 186 mph.

The Wankel engine, which derives its power from a spinning,
triangular rotor, eliminates the pistons and their up and down move-
ments within the cylinder of a reciprocating engine.

The 400-horsepower Wankel used in the C-III renders the car
practically vibration free at any speed and weighs little more than half
as much as a conventional engine of similar power.

Daimler-Benz says the experimental car will undergo modifi-
cations to improve its durability and exhaust-emission control before
a decision is made on commercial production.

Exercise 8. Translate into English:

YHIKAJIbHUA IBUT'YH

JlaTcbka aBTOMOOUIbHA KOpIIOpallisi BUITYCTHJIA YHIKaJIbHUN
neuryH. Koninuactuii Ban Oyiio 3amiHeHo rijgpasmiuHoro (hydraulic)
TpaHcMiciero. Lle ABUIyH 3HAYHO MEHIIWHM 3a pO3MipaMH, HiXK 3BHU-
yaliHi u3enbHl ABUTryHU. Bin Mae motyxHicts Big 8,000 1o 40,000
K.C. TakuM 4MHOM BiH MOKe 3aMiHUTH (substitute) 4oTupu 3BUYaHUX
IU3EJIbHUX JIBUTYHHU.
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UNIT 13. AIR-COOLED ENGINES

All vehicle engines are air-cooled to some degree. Even in wa-
ter-cooled engines heat is transmitted first from cylinder to water and
afterwards, in the radiator, from water to air. This method of cooling
is not difficult to accomplish, because the heat taken off the hot cylin-
der walls by water can be distributed without difficulty upon the large
cooling surface of the radiator, and so easy transmission of heat to air
i1s made possible.

Reciprocating engines used in aircraft are almost entirely air-
cooled. Aircraft engines cooled by air are manufactured today in sizes
ranging from 50 to 3500 hp and they superseded water-cooled en-
gines. The principal advantages of air-cooled aircraft engines are low
weight, and greater reliability in operation. Modern motor-cycles are
also designed almost exclusively with air-cooled engines.

New designs of air-cooled vehicle engines are notable for their
easy maintenance, reliability and economical operation.

Exercise 1. Memorize the following words and word combina-
tions:

air-cooled engine BUTYH 3 HOBITPSIHUM OXOJIO/KEHHSIM

transmission KOpoOKa nepeaay, MBUIKOCTEH; TpaHCMICIS

radiator pajiatop; peOpUCTUil 0X0JI0IKyBay

to accomplish 3/IIIICHIOBATH, BUKOHYBATH

take off B1IBOJIUTH, 3a0UpaTH

to distribute PO3MOJIUISATH, TOIIUPIOBATH

surface NOBEPXHS, IUIOMIA; IIOKPUTTS

reciprocating 3BOPOTHBO-NIOCTYHAIbHHM

supersede 3aMIHSTH, BUTICHSITH

design l.au3aliH, MNPOEKTYBaHHS, KOHCTPYIOBaHHS.
2.p03paxyHOK; IMPOEKT.

to design IPOEKTYBATH, KOHCTPYIOBaTH

maintenance TEXHIYHE 00CITyrOBYBaHHS

reliability eKCIUTyaTalliifHa HaJIMHICTh
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Exercise 2. Answer the following questions:

1. In what way is the method of air-cooling accomplished?
2. What kind of engines do we use in aircraft?

3. What is the size of aircraft engine manufactured today?
4. What are the principle aircraft engines?

5. How are the motor-cycles designed?

6. What are air-cooled vehicle engines notable for?

Exercise 3. Read the following sentences. Find out those which
correspond to the text.

1. The method of water-cooling is difficult to accomplish.

2. The transmission of heat to air is not possible.

3. Engines used in aircraft are almost entirely air-cooled.

4. One of the principal advantages of air-cooled aircraft en-
gines 1s a low weight.

5. Motor-cycles are not designed with air-cooled engines.

Exercise 4. Make up sentences using the given words:

1. vehicles, are, some, with, designed, engines, air-cooled.

2. aircraft, are, engines, almost, reciprocating, air-cooled.

3. are, weight, engines, aircraft, air-cooled, low.

4. are, notable, their, new, of designs, air-cooled, engines, for,
easy, reliability, maintenance.

Exercise 5. Translate into Ukrainian:

1. Pedestrian safety problems were the subject of discussion.

2. By-products of combustion are expelled from the engine.

3. The fuel consumption per kilometre travelled indicates the
efficiency of the engine.

4. In the 1880’s the internal combustion engine was invented,
and as a result the 20th century became the age of the automobile.

5. Radiator 1s a chamber, containing water for cooling the en-
gine. The radiator should be cleaned twice a year.

6. For safe driving at night the paint reflecting light was used
on the highway.

59



7. Exhaust gases of the automobiles are a source of atmos-
phere pollution.

8. The cooling system proposed by the designers proved to be
inefficient.

9. To prevent heat from destroying the engine an improved
cooling system is to be devised.

10. In the Stirling engine power is achieved by applying heat
to a cylinder containing gas which expands, drives pistons and then
escapes into another chamber to be cooled and reused.
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UNIT 14. THE PETROL SYSTEM.
THE CARBURETTOR.

TEXT 1. THE PETROL SYSTEM

A mixture of air and petrol explodes in the cylinder. This ex-
plosion forces the piston down. How does this mixture of air and pet-
rol get into the cylinder? In the petrol system there are three units:

1. The petrol tank.

When we put petrol into a car, it goes straight into the petrol
tank. The petrol tank is a large container that keeps the petrol safely.

2. The petrol pump.

The petrol pump pumps the petrol from the tank into the car-
burettor. The tank is a long way from the engine. It is usually at the
back of the car. Pumps are of two kinds: electrically operated or me-
chanically driven from the engine.

3. The carburettor.

The carburettor mixes the air and the petrol. If there is more
petrol, the mixture is rich. If there is more air, it is weak. The flow of
the mixture is controlled by the accelerator pedal.

Exercise 1. Answer the following questions:

1. What keeps the petrol safely in a car?

2. How does the petrol get from the tank into the carburettor?

3. How is the flow of the mixture controlled in the carburet-
tor?

TEXT 2. THE CARBURETTOR

The purpose of the carburettor is to provide a mixture of petrol
and air for combustion in the engine. The mixture normally consists
of one part (by weight) of petrol to fifteen parts of air, but this mix-
ture varies quite considerably with temperature and engine speed. If
there is a higher proportion of petrol the mixture is said to be “rich”.
A higher proportion of air gives a “weak” mixture.

The carburettor has two main parts. There is a container (the
chamber) which controls the flow of petrol. The pump forces the pet-
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rol through a pipe into the chamber. There is a float in the chamber. If
the chamber is full, the float rises. This causes the needle valve to
close. Petrol cannot enter. As the chamber empties, the float sinks.
The valve opens. More petrol enters the chamber. There is also a
choke tube. This tube is open at the top so that air can be sucked in.
Pipes lead from the bottom of the tube to the inlet valves of the cylin-
ders. The air and petrol mixture is sucked through these pipes into the
cylinders. This flow of mixture is controlled by a throttle valve. This
is a round piece of metal like a large coin. It is moved by the accelera-
tor pedal. A small pipe leads from the chamber to the choke tube. The
petrol flows through this. There are very small holes (jets) at the end
of the pipe. As the induction stroke sucks air down the tube, it also
sucks petrol through these jets. The petrol is broken up into thousands
of very small drops to form a vapour. It mixes with the air. The mix-
ture 1s sucked into the cylinder. When the accelerator pedal is pushed
down, the throttle is opened. More air is sucked into the carburettor,
more petrol and air mixture goes to the cylinder. The explosions in
the cylinders are stronger. The car goes more quickly. When the pedal
is let out, the throttle closes. There is less mixture. The explosions are
weaker. The car goes more slowly.

Exercise 2. Memorize words and word combinations:

chamber Kamepa

float MOTIIaBOK

flow MOTIK

choke tube nudyzop

to suck BCMOKTYBAaTH

pipe TpyOKa

throttle valve JpOCeIib, APOCESIbHA 3aC/IIHKA
jet KUKIIED

branch in the pipe naTpyOok

let out 3BUILHATH, BUITYCKATH
inlet manifold BITYCKHUU TPyOOIpOBiA
needle valve rOJIYaCTUM KJIalaH
nozzle PO3IMUIIFOBAY
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Exercise 3. Fill in the blanks with appropriate words and word
combinations:

1. The mixture consisting of fuel vapour and air burned in the
cylinder is produced in the ... .

2. Two main parts of the carburettor are ... and ... .

3. The chamber controls the ... of petrol.

4. The pump forces the petrol through a ... into the chamber.

5. The ... rises and sinks in the chamber.

6. The carburettor consists of a ... through which air is
drawn.

7. The flow of mixture is controlled by a ... which is a round
piece of metal like a large coin.

8. When the accelerator pedal is pushed down, the ... is
opened.

Exercise 4. Translate into Ukrainian:

1. The mixture of petrol mist and air is sucked along an inlet
pipe (induction manifold) and then, by way of branches in the pipe,
into each cylinder.

2. A float chamber in the carburettor provides a small reserve
of petrol for the jets and ensures an even supply.

3. In case of unskilled operation and especially if the choke
valve is kept open too long after the engine has started, the engine
may be flooded with fuel to such an extent that it doesn’t ignite. This
leads to serious damages of the engine.

4. On modern engines, the starting devices are small secon-
dary carburettors, which are equipped with a fuel nozzle and air jet.
They are additionally incorporated in the main carburettor. After the
engine has been warmed up the starting device is closed since the
starting mixture is not required any more.

Exercise 5. Translate into English:

1. Ilpu3HaueHHs kapOropaTopa — IIe 3a0e3MeUYeHHs CyMIll
OCH3MHY 1 IOBITPS JIJIsl 3TOPSIHHS Y IBUTYHI.

2. IToTik MOBITPsSI y KapOOpaTOp KOHTPOIIOETHCS JIPOCEIIb-
HOIO 3aCJIIHKOIO.
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3. Y uboMy JBUT'YHI BUKOPUCTOBYIOThHCS JIBa KApOIOPATOPH.

4. Came 3 kapOropaTopa OCH3UH OAAETHCA Y JBUTYH.

5. Cymili, siKa CKJIAJa€ThCs 13 mapu NajvBa 1 HOBITPS 1 3r0-
psi€ y HWIIHAPI, BUPOOISETHCSA Y KapOropaTopi.

6. Y 1866 pomi H. OTTo BUHAWIIOB TUI YOTUPUTAKTHOIO
JBUTYHA, IKMl BUKOPUCTOBYETHCS ChOTOJTHI.

7. Himeupbki BuHaxiguuku Hadimuep y 1885 pomi 1 benn y
1886 poiii BUTOTOBWJIM OCH3UHOBI JBUTYHHU.

8. 3ropsHHs cyMmimli NOBITPs 1 OEH3UHY B1IOYBA€ETHCS Y JBU-
I'YH1 BHYTPIIIHOT'O 3rOPSIHHS.

Exercise 6. Answer the following questions:

1. What is the purpose of the carburettor?
2. What does a fuel mixture consist of?
3. What does a fuel mixture vary with?

4. In what case is a fuel mixture “rich”?
5. What gives a “weak” mixture?

6. What does a carburettor consist of?
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UNIT 15. THE CARBURETION SYSTEM

Since it is essential to secure rapid and complete combustion in
the cylinder of an internal combustion engine, the fuel and air mixture
must be thoroughly mixed; and further, it must be in the correct pro-
portions for all running conditions of the engine. This is accomplished
by means of a device called a carburettor. In this carburettor, a steam
of air blown over a jet mixes intimately with a spray of petrol drawn
out of it. The jet is inserted into a choke or venturi in the intake mani-
fold, and is supplied with petrol at atmospheric pressure.

During the suction stroke of the piston, the pressure in the in-
take manifold is below atmospheric, and air is induced through the in-
take and over the jet. As there 1s a further drop in pressure at the ven-
turi, the pressure difference produced is large enough to draw petrol
up out of the jet and atomise it. The level of the petrol in the jet is
kept constant by the float and needle valve in the float chamber,
which acts as a reservoir for the fuel. Above the venturi there is a
throttle valve operated by the accelerator pedal, which controls the
amount of mixture admitted to the cylinder.

However, this simple form of single-jet carburettor will not
give correct mixture strength for all engine speeds. The chief diffi-
culty encountered is that, at high running speeds, the amount of petrol
taken up at the jet will increase faster than the increase in air-flow.
Therefore a carburettor set to give correct mixtures at low speed will
give a progressively richer mixture as the speed increases. To com-
pensate for this, a second jet is provided, fed from a well open to the
atmosphere and supplied with petrol from the float chamber. Owing
to the fact that this compensating jet is larger than the main jet, it can
supply petrol at a quicker rate than the main jet until the well 1s emp-
tied. As the speed is increased, more and more of the petrol required
is drawn from the main jet. The compensator jet can now supply only
as much petrol as can pass through the small compensator orifice in
the float chamber.

Another problem to be solved is that of starting. In order to ob-
tain the rich mixture required for starting, the throttle must be almost
closed. As the air velocity is then very low in the venturi, insufficient
petrol 1s drawn out of the jet. This difficulty is overcome by the provi-
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sion of an idler jet in the wall of the intake manifold near the throttle
valve. This jet will only function when the throttle is nearly closed.
When it is opened for faster running, the suction round the edge of the
throttle decreases, and the idler automatically ceases to act.

Exercise 1. Memorize the following words and word combina-

tions:

to accomplish
stream

to insert
venturi
intake manifold
to encounter
well

to supply
owing to
orifice
velocity

idler jet

BUKOHYBaTH

MOTIK

BCTaBJISITU

TpyOKa BEHTYpi, COILIO
BITYCKHUI TPyOOIpOBiA
3yCTpIYaTUCA, HAIITOBXYBATUCS
JOKEpENo, BIICTIMHUK
nocTa4yaTu

3aBISKU

KUKJIIEP, COTIO

IIBUJIKICTD

yCKOBUM JKUKJIED, )KUKJIEP XOJIOCTOTO X0y

Exercise 2. Find synonyms:

A 1. suction stroke B 1. quick
2. flow 2. Jet
3. rapid 3. intake stroke
4. essential 4. stream
5. complete 5. torun
6. correct 6. to install
7. to accomplish 7. full
8. tocall 8. velocity
9. to supply 9. 1important
10. to equip 10. right
11. to insert 11. toname
12. to operate 12. to provide
13. speed 13. to put into
14. orifice 14. to perform
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Exercise 3. Translate into Ukrainian the following word combina-
tions:

internal combustion engine, needle valve, intake manifold, float
chamber, suction stroke, pressure difference, throttle valve, accelera-
tor pedal, engine speed, air velocity, idler jet, running speed.

Exercise 4. Answer the following questions:

1. What is essential to secure rapid and complete combustion
in the cylinder of an internal combustion engine?

2. What is a carburettor?

3. By what is the level of the petrol in the jet kept constant?

4. Why 1s the compensator jet provided?

5. What is the function of an idler jet?

Exercise 5. Translate into Ukrainian:

AN OPTIMUM CARBURETTOR

M. Kovalevsky, a teacher at a polytechnical institute in Kir-
ghizia, invented a special device to prevent pollution with exhaust
fumes.

The device, called temperature corrector, is mounted on inter-
nal combustion engines in automobiles. It forces the engine to operate
at an optimum regimen which almost reduces to nil the amount of
toxic products of incomplete combustion ejected into the air.

280 Volga cars equipped with Kovalevsky’s correctors were
tested in Kirghizia. The results were excellent.

Exercise 6. Translate into Ukrainian:

OIL FOR AUTOMOBILE CARBURETTOR MOTORS

In summer industrial oil N50 (engine o1l CY) is mostly used in
carburettor engines of cars (at all seasons in southern areas).

The oil M-10B is used for carburettor-type motors with more
force, whereas M-10A is for carburettor-type motors with low force.
The letter “M” stands for motor and the number 10 shows the allow-
able kinematic viscosity of the oil.
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UNIT 16. THE CRANKSHAFT. THE CAMSHAFT

TEXT 1. THE CRANKSHAFT

The piston goes up and down but the car wheels go round. So
something must change the up-and-down movement to a round-and-
round movement. The connecting rod makes the change. The little
end of the connecting rod is connected to the piston. The connecting
rod can swing from side to side. The big end is connected to a shaft
(the crankshaft). The crankshaft can move round inside the big end.
As the piston goes up and down, the connecting rod causes the crank-
shaft to go round.

When you ride a bicycle, your legs go up and down. The ped-
als and the chain wheel go round. The movement of the connecting
rod is like your leg movement. So the connecting rod causes the
crankshaft to go round. This circular movement goes through the
gears to the car wheels.

Exercise 1. Memorize the following words and word combina-
tions.

crankshaft KOJIIHYaCTUM BaJl

wheel KOJIECO

movement pPyX, MEPEMIIICHHS

round-and-round movement o00epTanbHUN PYX

circular movement KPYTOBUU PyX

up-and-down movement 3BOPOTHO-IIOCTYIIAIBHUM PYX

connecting rod aTyH

to swing KOJINBATHUCS

gear nepeaayda, mecTepHs, 3yodacTe Ko-
JIECO

Exercise 2. Answer the question:

How does the up-and-down movement of the piston change to
the circular movement of the car wheels?
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Exercise 3. Translate into English:

[TopiiHi 3’€JHYIOTHCA 3 IIATYHOM 3a JIOTIOMOT'00 IOPIITHEBOTO
nanbiid (gudgeon pin). Ile 3’enHaHHSA 3HAXOAUTHCA Ha M TOJIOBIII
matyHa (little end). HuxHil KiHEep 1maTyHa Ha3WBAETHCSI BEIUKOIO
(KpUBOIIMIHOK) T0JI0BKOKW (big end), sika 3’€IHYETHCS 3 KPUBOIIHU-
MIOM 3a JIOTIOMOT 00 IaTyHHoro niamunHuka (big-end bearing).

TEXT 2. THE CAMSHAFT

As the crankshaft turns, it turns another shaft. This is the cam-
shaft. There 1s a wheel with teeth at one end of the crankshaft. This
wheel is connected by a chain to a bigger wheel. This bigger wheel is
at the end of the camshaft. So when the crankshaft turns, the camshaft
turns too. The camshaft has cams on it. There are two cams for each
cylinder. They open and close the inlet and exhaust valves on each
cylinder.

The cams turn with the shaft. As the high part of the cam
comes up, it pushes up a rod. This rod pushes up one end of a lever
(the rocker arm). The other end of the lever pushes down the valve
and opens it.

On each valve there is a strong spring. As the lower part of the
cam comes round, the spring forces the rocker arm up. This closes the
valve. The turning of the shaft is set in a certain way. It makes the
inlet and exhaust valves open and shut at the right time in the firing
cycle.

There is a gear wheel in the middle of the camshaft. It does
two things. It turns the distributor. It works the oil pump.

The camshaft turns the distributor. The distributor distributes
electricity to the sparking plug. The sparking plug fires the petrol and
air mixture in the cylinder, at the right time in the firing cycle. So the
camshaft controls the firing cycle.

Exercise 4. Memorize the following words and word combina-
tions:

camshaft PO3MOIIBHUMN Bal
chain JIAHITIOT
cam KYJIa4yOK
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spring pyKrUHA

rocker arm XUTHUN BaX1JIb (KJIallaHHE KOPOMHUCJIO)
gear wheel 3y0uare KoJieco

distributor PO3MOIIBHUK

sparking plug CBIUKa 3aMaJIFOBaHHS

projection BUCTYTI

valve stem CTEPKEHb/IITOK KJlaraHa

Exercise 5. Answer the following questions:

1. What makes the camshaft turn?

2. What makes the valves move?

3. How many cams are there for each cylinder?
4. What is the purpose of the valve spring?

5. What does the camshaft control?

Exercise 6. Translate into Ukrainian.

The camshaft is driven by a chain or gear at half the speed of
the crankshaft. It has specially-shaped projections, known as cams, set
at varying angles. There are as many cams as there are valves, and as
the camshaft revolves, each cam causes its corresponding valve to
open. Then, as the cam moves further round, a coil spring fitted round
the valve stem forces the valve to shut, and it is then ready to open
again next time the cam comes round.

During every revolution of the camshaft all the valves open
and close once. In a fast-moving car fitted with a four-cylinder en-
gine, each valve opens and closes between thirty and forty times
every second. This gives you some idea of the speed of operation and
the accuracy needed to obtain correct timing.

Exercise 7. Translate the following word combinations:

petrol/air mixture, specially-shaped projections, camshaft revolution,
valve stem, fast-moving car, four-cylinder engine, operation speed.

Exercise 8. Translate into English:

XUTHUW BaXKUb, IPYKUHA KJIallaHa, CTIHKA WIIHAPA, CTEPKEHb Kia-
[laHa, BIIYCKHUW KJIallaH, BUIIYCKHUM KJIallaH, MacJsiHUM HAcocC, Kia-
NaHHA MPY>KUHA.
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UNIT 17. THE ELECTRICAL SYSTEM

TEXT 1. THE BATTERY AND COIL

The battery is used to store electricity. The electrical pressure
(voltage) of a car battery is only 12 volts. When high-voltage electric-
ity jumps a space between two points it causes a spark. This happens
in the sparking plug. A voltage of about 7,000 volts will cause a good
spark. How do we get 7,000 volts from a 12-volts battery?

The coil does it. The coil is really two coils of wire: the pri-
mary coil and the secondary coil. The electricity (12 volts) from the
battery flows through the primary coil. Suddenly stopping the flow
the primary coil causes a very strong flow in the secondary coil. The
flow through the primary coil is stopped by the contact breaker.

Exercise 1. Memorize the following words and word combina-
tions:

Coil KOTYIIIKA 3analt0OBaHHs

to store HAKOIMU41yBaTU

electrical pressure €JIEKTPUYHA Halpyra
sparking plug CBIYKa 3amajtOBaHHS
primary/secondary coil mnepBUHHA/BTOpMHHA OOMOTKA
contact breaker KOHTaKTHUM IIEPEPUBHUK
ignition switch 3aMOK 3aIlaJIFOBAHHS

Exercise 2. Translate into Ukrainian.

THE IGNITION SWITCH

The ignition switch is an electrical switch that turns the current
off or on in the ignition circuit. It operates in the same manner as the
light switches in your home. It is usually located on the instrument
panel and is operated by a key, so that only the person who has the
key can turn on the switch. The ignition switch, in addition to com-
pleting the ignition circuit, usually has additional terminals which
complete the circuits to the instruments or warning lights (fuel, tem-
perature, oil pressure, charging), to the accessories (heater, radio,
etc.), and to the starting motor. The ignition, instrument, and accesso-

71



ries circuits are completed when the switch is turned to the ignition
position. The instrument and the accessories circuits are connected
when the switch 1s turned to the accessories position. Only the starting
circuit is connected when the ignition switch is in the start position.

TEXT 2. THE CONTACT BREAKER AND
THE DISTRIBUTOR

The contact breaker stops or breaks the flow of electricity in
the primary coil. The distributor distributes the high voltage electric-
ity to the sparking plugs.

The electricity from the primary coil flows through the centre
of the distributor. This rod is turned by the camshaft. There are points
in the contact breaker. The points can be opened so as to break the
flow of electricity to the primary coil. The points are opened by a
cam. They are closed by a spring.

The cam of a four-cylinder engine fits on the rod from the
camshaft. It turns when the rod turns. Each corner of the cam presses
on the contact breaker. This opens the points of the contact breaker.
(A condenser stops any spark at these points). Now high-voltage elec-
tricity flows through the secondary coil to the distributor rotor arm.
The rotor arm is the contact breaker cam. It is turned by the same rod
from the camshaft. As the rotor arm goes round it touches points.
Each of these leads to a sparking plug. Each time the arm touches a
point the contact breaker points are also open. Then high-voltage
electricity flows from the secondary coil to the rotor arm. From the
rotor arm it goes to the sparking plug. This causes a spark.

Let us look at this again. The cam opens the points. The flow
of electricity to the primary coil stops. High-voltage electricity flows
in the secondary coil. It flows through the rotor arm to the sparking
plugs. The cam turns. The points close. Electricity flows again into
the primary coil. The rotor arm turns also. Contact with the sparking
plugs is broken. All this is controlled from the camshaft.
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Exercise 3. Memorize the following words and word combina-
tions.

breaker [IEPEPUBHUK

distributor PO3MOIIBHUK

rod CTEpPKEHb, LITOK, TSra

to fit YCTAaHOBIIFOBATH, MOHTYBAaTH
point TOYKa, KOHTAKT, KJIeMa

to touch TOPKATUCA

to open PO3MUKATUCH

Exercise 4. Answer the following questions:

1. How do we get high-voltage electricity from a car battery?

2. What is the purpose of the contact breaker?

3. What causes a spark and how does it get to the sparking
plug?

4. How does the high-voltage electricity get to the proper
sparking plug?

TEXT 3. THE FIRING SEQUENCE

A car usually has four or six cylinders. It may have more. If all
the cylinders fired together, the movement of the crankshaft would
not be smooth. So they fire quickly one after the other. The camshaft
controls this firing, and the crankshaft has a special shape for it. The
sequence of firing in a four-cylinder engine is 1-3-4-2.

Cylinder 1 has fired. The piston is moving down. This move-
ment 1s passed to the crankshaft through the connecting rod.

Cylinder 3 1s compressing the air-petrol mixture.

Cylinder 4 1s drawing in the air-petrol mixture from the carbu-
rettor.

Cylinder 2 is pushing out the smoke and gases after the explo-
sion.

In this way a smooth movement is given to the crankshatft.

73



Exercise 5. Speak on the sequence of firing in a four cylinder en-
gine using the given words and word combinations:

cylinder, to fire, piston, to move down, to pass to the crankshaft,
through the connecting rod, to compress the air-petrol mixture, to
draw in the mixture, carburettor, to push out the smoke and gases, ex-
plosion.

TEXT 4. THE BATTERY AND DYNAMO

The battery only stores electricity. If we use too much, all the
electricity will be gone. So something must put electricity back into
the battery. This is done by the dynamo. The dynamo is a small ma-
chine that makes electricity. It is turned by the crankshaft through a
belt. (This belt also turns the cooling fan).

The electricity from the dynamo flows into the battery. This
keeps the battery full of electricity (charged). A small instrument (the
voltage regulator) stops too much electricity from flowing into the
battery (overcharging). So the dynamo recharges the battery when the
engine 1s running.

Exercise 6. Answer the following question:
What is a dynamo?

TEXT 5. THE STARTER MOTOR

The pistons turn the crankshaft. If the crankshaft is turned, the
pistons will move. The coil, rotor arm, contact breaker, camshatft,
sparking plugs will begin to work. The engine will start. How do we
turn the crankshaft? This is done by the starter motor. This is a power-
ful electric motor. When the starter switch is turned, electricity from
the battery flows to the starter motor. (Some cars have an ignition
switch and a starter switch).

Two things happen:

1. A rod in the starter motor moves forward. There is a small
gear wheel on the front of this rod. This meshes with the teeth of a
large wheel (the flywheel). The flywheel is fixed on the back end of
the crankshaft.
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2. The starter motor turns. It turns the flywheel and the crank-
shaft. The engine starts. The gear of the starter motor moves back
from the flywheel.

Exercise 7. Memorize the following words and word combina-
tions:

starter motor crapTep

electric motor EJEKTPOJBUTYH

switch BMHKAY, IEpEMUKAY

to mesh YIS TUCS

flywheel MaXOBHUK

to fix 3aKpIIUIFOBATH, BCTAHOBIIOBATH

Exercise 8. Answer the following questions:

1. What is the purpose of the starter motor?

2. Where does the starter motor get the electricity from?
3. What meshes with the teeth of the flywheel?

4. Where is the flywheel fixed?

Exercise 9. Complete these statements with the correct words:

The battery is used ... electricity.

The electrical ... of a car battery is 12 volts.

The electricity from the battery flows through the ... coil.
The flow through the primary coil is stopped by the ... .
The contact breaker ... or ... the flow of electricity in the

SN =

primary ... .
. The rotor arm is the ... ... can.
. The dynamo is a small machine that makes ... .

8. The dynamo ... the battery when the engine is running.

3 N
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UNIT 18. THE COOLING AND LUBRICATION
SYSTEM

TEXT 1. THE COOLING SYSTEM

Engines become very hot while they are running, due to the in-
tense heat created by combustion. Some form of cooling must there-
fore be adopted and in most cars water is used.

The water enters the cylinder block near the bottom of the cy-
linders, and flows through special passages cast in the cylinder block
and cylinder head. As it absorbs the engine heat its temperature in-
creases and this causes it to flow upward. When it reaches the top of
the engine the water is very hot. Now the water itself must be cooled,
otherwise it would boil. This is done by means of a radiator. The hot
water leaves the top of the engine and filters through the radiator
where it is cooled by the passage of air. As it cools it falls to the bot-
tom of the radiator from where it re-enters the engine. A pump, driven
by the fan belt, helps to force the water through the system and so im-
proves its cooling efficiency.

Some engines are cooled by air only, not by water.

Exercise 1. Answer the following questions:

1. What is the purpose of the cooling system?
2. How does a water cooling system work?
3. Are there engines cooled only by air?

Exercise 2. Fill in the blanks with appropriate words:

1. Engines become very hot while they are running due to the
... created by ... .

2. The water enters ... near the bottom of the cylinders.

3. As water absorbs the engine heat its temperature ... .

4. When water reaches ... it is very hot.

5. Water is cooling by means of a ... .

6. A pump, driven by ... helps to force the water through the
system.
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Exercise 3. Translate into English.

Konu nBUryH mpartitoe, BiH HarpiBaeThCs Bij CHajaxiB y HHUIIH-
npax. SIk yrpuMyBaTtH IBUTYH X0i0aHUM? Lle BUKOHYETBHCS 3a JIOIO-
Moror Boju. Boja teue Bia paaiatropa. BoHa BuTikae yepe3 0TBOpHU y
osomi nwmHAPiB. Koau Boja HarpiBaeTbCsi, BOHA MIJHIMAETHCS 10
BEPXHBOI YaCTUHHM OJIOKYy. 3BIJICH BOHA TOBEPTAETHCS IO BEPXHBHOI
YaCTUHM pajiiaTopa 3a JOMOMOTrOI HEBEJIMKOTo Hacoca. ['apsua Boja
3 IBUT'YHA MOBUIBHO IMPOTiKae uyepe3 paaiaTop. Komu aBToMo011b py-
Xa€THCSI, MOBITPS MPOXOJAUTH YEPE3 PAIATOP 1 OXOJIOKYE BOAY.

TEXT 2. THE LUBRICATION SYSTEM

Faithful and appropriate lubrication is an essential requirement
for trouble-free operation and it increases the service life of motor ve-
hicle. There are many places in an engine where metal rubs against
metal. For example, the piston rings rub against the cylinder walls;
the crankshaft rubs against the inside of the big end. When this hap-
pens, the metal gets hot. In an engine this extra heat must be avoided
or the parts will wear out quickly and become damaged. Oil greatly
reduces friction and allows the parts to run smoothly together.

An oil reservoir, or sump, 1s provided at the bottom of the en-
gine. The sump holds over one gallon (4,5 litres) of oil. From the
sump the oil is pumped under pressure through various pipes and pas-
sages to the moving parts where there is friction: the cylinder, the
crankshaft, the camshaft, pistons and valve operating mechanism. The
oil in the sump can be checked by a dipstick, and it must be main-
tained at the correct level by adding more when necessary. It is essen-
tial to watch permanently the oil-pressure gauge of the flashing of the
pilot lamp when driving. Whenever the oil-pressure gauge fails to in-
dicate, the engine has to be stopped immediately. Special care has to
be taken that the oil supply line is tightly attached to the pressure
gauge.

77



Exercise 4. Memorize the following words and word combina-
tions.

lubrication 3MalllyBaHHS

service life CTPOK CITy>KOU

to rub TEPTUCS

friction TePTS

big end BeJIMKa (KPUBOIIUITHA) TOJIOBKA (IIaTyHA)
to reduce 3MEHIIYBaTH

sump miJi710H (KapTepa)

passage IpOXiJ, MPOTIK

dipstick IIyT, IITUKOBUHN MMOKa3HUK PIBHS
gauge BUMIPIOBAJIBHUI TIPUIIAJL

pilot lamp KOHTpPOJIbHA JIaMIIa

Exercise 5. Find synonyms:

A 1. trouble-free B 1. tooperate
2.  motor vehicle 2. to decrease
3. to happen 3. engine
4. toreduce 4. to occur
5. torun 5. tofit
6. to hold 6. automobile
7. various 7. safe
8. to indicate 8. different
9. to attach 9. to show
10. motor 10. to contain

Exercise 6. Answer the following questions:

1. What causes the engine to wear?

2. What is the purpose of lubricating system?
3. How does this system work?

4. How can the oil in the sump be checked?
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Exercise 7. Translate into English:

1. BaxxiMBOIO BUMOTIOIO IBUTYHA € 3MalyBaHHS.

2. Ilepen BUi3I0OM aBTOMOOLIS HEOOX1THO MEPEBIPUTH PiBEHb
MacTHJIA.

3. PiBeHb MacTuiIa y TEIUIOMY JABUTYHI HOTPIOHO MEPEBIPATH
3a JIEK1JIbKa XBWIMH MIiCJIsl 3yTUHKU ABUTYHA.

4. IlepeBipTe piBeHb MacTuia B KapTepi (crankshaft) nBury-
Ha.

5. Mu MoXeMO0 3MEHIIUTH HeOe3NeKy MEeperpiBy AeTajiei 3a
JOTIOMOTOF0 3MalllyBaHH4.

6. ITniBka mMacTuWsia Ha TIOBEPXHI MeETaja 3axXWIae HOoro BiJ
KOpPO3Ii.

7. Ilicas 3maniyBaHHSI IPOBEPHITH BalM JIEKIJIbKa pa3iB BPY-
YHY.
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UNIT 19. THE CLUTCH

Transmission system of a car is a series of assemblies whose
purpose is to transmit the power of the engine to the road wheels. The
first of these is the clutch assembly. This enables the remainder of the
transmission system to be disconnected from the engine, when neces-
sary, so that the various gears in the gearbox can be engaged.

At the back of the engine is a heavy flat wheel known as the
flywheel. It is attached to the rear end of the crankshaft and revolves
with it. A clutch plate, consisting of a metal disc with a friction lining
round its outer edge, is held firmly against the flywheel by a spring-
loaded pressure plate. As the flywheel revolves the clutch plate re-
volves, and it is simply the pressure of one against the other that pro-
vides the drive from engine to transmission.

The clutch is operated by the clutch pedal inside the car. When
the driver depresses the pedal the clutch pressure plate is forced away
from the flywheel, thus disconnecting the engine from the transmis-
sion. When the pedal is released, the pressure plate forces the clutch
plate against the flywheel and the drive 1s taken up again.

Exercise 1. Memorize the following words and word combina-
tions:

clutch assembly MEXaH13M 3YeIJICHHS

Gearbox KOpoOKa nepeaad, KopoOka MIBUAKOCTEN
Rear 3aJIHs1 CTOPOHA

clutch plate JTACK 34YEeIUICHHS

friction lining (dpukKIiiiiHa HAKJIa/IKa

spring-loaded pressure HaXMMHUK JUCK, HAaBaHTAXCHUH IIpPYy-
plate KUHAMU

road wheels BeIy4l KoJieca

Exercise 2. Answer the following questions:

1. What system of a car transmits the power of the engine to
the road wheels?

2. What device 1s used to engage or disengage the flow of
power from an engine to a transmission?
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3. Where is a flywheel placed?

4. What does a clutch plate consist of?

5. What does the pressure of the clutch plate against the fly-
wheel provide?

6. What is the purpose of the clutch pedal?

Exercise 3. Find equivalents:

A. 1. clutch assembly; 2. road wheel; 3. rear end; 4. clutch plate;
5. friction lining; 6. outer edge; 7. (clutch) pressure plate;
8. spring-loaded pressure plate; 9. clutch pedal; 10. pedal link-
age.

B. 1. Ha)xuMHHMH OUCK 3YEIUICHHS, 2. HAKUMHHUM JUCK, HaBaHTa)Xe-
HUUW MPY>KUHAMU; 3. TIeJajlb 3YeIICHHS;, 4. BAXKUIbHUN MeXaH13M;
5. MexaHi3M 34eruieHHs; 6. Beayde (XO0J0Be) Kojieco; 7. 3aHii
Topellb (KiHElp); 8. BeAyUui TUCK 3UerieHHs; 9. ppuKuiliHa Ha-
kiaaka; 10. 30BHIIIHA KpoMmKa (epudepis).

Exercise 4. Translate into Ukrainian.

1. In lorries (trucks) and buses equipped with air brakes, the
clutch is sometimes operated by compressed air, that is not directly.
Recently, the use of hydraulic clutches has gained ground.

2. Instead of the mechanical friction clutches, modern auto-
motive engineering uses fluid flywheel clutches (automatic transmis-
sion). The clutch housing is filled with oil. This type of clutch results
in smooth starting, and it works nearly without any slippage in the
higher speed range.
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UNIT 20. THE GEARBOX

The object of the gearbox is to provide a means of obtaining
the most efficient engine speed in relation to the speed required, at the
road wheels.

The gearbox is quite a complicated assembly of gears of dif-
ferent sizes, arranged so that certain combinations of gears can be en-
gaged to enable one to drive another. If a larger gear drives a smaller
one, a high ratio is produced, and if a smaller gear drives a larger one
a lower ratio is provided. Most car gearboxes have four “speeds”,
which means that by moving the gear lever inside the car one of four
different ratios can be selected in the gearbox. A reverse gear is also
included to enable the car to be driven backwards for manoeuvring.

In a low ratio gear the engine runs fast while the car is moving
quite slowly. As higher gears are engaged the engine speed drops but
the car moves faster. A low ratio is therefore used when greater en-
gine power is needed to start the car from rest, to accelerate quickly
and to climb steep hills. For normal cruising along a road, a high gear
is selected.

Exercise 1. Memorize the following words and word combina-
tions:

gearbox KOpoOKka nepeaad

gear nepeaayda, mecTepHs, 3youaTe Koiaeco
to engage 34YITUTIOBATU

ratio MepeIaTOYHE YUCIIO

gear lever BaXK1JIb IEPEKIIFOYEHHS TIepeay
driving shaft BEIYUYUU BaJ

driven shaft BE€JIECHUHN Bal

lay shaft IPOMIKHUMN BaJl

Exercise 2. Answer the following questions:

1. What is the object of the gearbox?

2. What does the gearbox consist of?

3. How are gears arranged in the gearbox?
4. When is a high ratio produced?

5. When is a lower ratio provided?
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6. How many “speeds” have most car gearboxes?
7. What is used to enable the car to be driven backwards for
manoeuvring?

Exercise 3. Find equivalents:

A. 1. top gear; 2. second gear; 3. bottom gear; 4. high ratio; 5. low
ratio; 6. gear lever; 7. reverse gear; 8. assembly of gears; 9. in a
low ratio gear.

B. 1. nepenaya 3aaHbp0r0 X0ay; 2. Ha HWKHIX Tepeaayax; 3. CyKyIl-
HICTh 3yOUaTuX KoJIiC; 4. BUCOKE IMepeaaTOYHE YHCIO; 5. HU3bKE
nepeaaTouHe YUCio; 6. BaKUTh MEPEKIIIOYCHHS Tiepeaad; 7. Ipy-
ruil cTymiHb (y KopoOIll mepeaad), Apyra mnepenada; 8. BUILUN
cTymiHb (y KOpoOIll mepeaad), BUIlla epeaaya, npsama rnepeaaya;
9. HWXK4Mi cTyniHb (y KOpoOlll nepeaay), nepiia rnepeaayva.

Exercise 4. Translate into Ukrainian.

In the gearbox there are three shafts:

1. The driving shaft is turned by the crankshaft. It has a fixed
gear wheel near its end.

2. The driven shaft leads to the back axle. On this shaft there
are two gears. One gear is larger than the other. These gears can move
along the shaft in grooves. They can move backwards and forwards.
They are moved by the gear lever.

3. The lay shatft.

Exercise 5. Translate into English:

HEUTPAJIBHA IIEPEJIAUA

Benyuuil Banm o0epTaeThces, aje BiH HE MEpPEIae HIIKOIO pyxy
BeeHoMy Baiy. lllectepHi He 34iuIOOTHCA. BUTYH mparoe, ane
BiH He o0epTae Kojeca aBToMoOuId. 1 nepegaya BUKOPUCTOBYEThCA,
KOJIM aBTOMOOLIb 3yNHUHSAETHCS HAa KOPOTKUMW 4ac, HaNpUKiad, Oijs
cBiTiiohopa. BoHa TakoX BUKOPHUCTOBYETHCS, KOJW JBUTYH BIIEpIIE
3aIyCKa€ThCS.
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UNIT 21. THE BRAKES

Every car must have brakes so that it can be slowed or stopped
once it has been set in motion. Modern cars can travel very fast, so
good brakes are essential for safety.

Two kinds of brakes are in general use: drum brakes and disc
brakes. Disc brakes have the more powerful stopping effect, so they
are fitted to the bigger and faster cars. Some cars combine the two and
have disc brakes for the front wheels and drum brakes for the rear.
Drum brakes are of the internal expanding type, which means that two
shoes with friction linings attached to them are forced, or expanded,
against the inside of a drum at each wheel. The drum revolves with
the wheel and the friction between the shoes and the drum causes the
braking action. Disc brakes employ a similar principle except that
friction pads are forced against the side surfaces of a revolving steel
disc.

Most brakes today are fluid operated (“hydraulic”). When the
driver presses the brake pedal, it causes a piston to move inside a
“master cylinder”. This forces the fluid along narrow pipes to each
wheel where a small piston is pushed outward to operate the shoes.

Exercise 1. Memorize the following words and word combina-
tions.

drum brakes OapabaHH1 rajJpMa

disc brakes JIMCKOBI1 rajbma

expanding inside brake ranbM0 3 PO3TUCKHUMHU KOJOAKAMHU
BCEpEIMHI rajJbMIBHOTO OapabaHa

shoe KOJIOJIKA

brake lining dpuKIliiiHa TaJibMIBHA HaKJIaJKa
friction lining dbpuKIiiiHa HaKJIaaKa

to attach IPUKPIILTIOBATH

pad HAKJIaJKa

master cylinder TOJIOBHUM LIWITIHIP
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Exercise 2. Answer the following questions:

1. What is the purpose of the brakes?

2. What kinds of brakes are in general use?
3. When are disc brakes used?

4. When are drum brakes used?

5. How do drum brakes work?

6. How do disc brakes work?

Exercise 3. Find synonyms:

A 1. motion B 1. touse
2. to travel 2. same
3. fast 3. pad
4. essential 4. quick
5. to fit 5. movement
6. lining 6. torun
7. to employ 7. to attach
8. similar 8. 1mportant
9. to operate 9. strong
10 powerful 10. to move

Exercise 4. Find equivalents:

A. 1. drum brake; 2. disc brake; 3. friction lining; 4. braking action;
5. fluid-operated; 6. brake fluid; 7. master cylinder; 8. brake
shoe; 9. brake lining; 10. hydraulic fluid.

B. 1. ranibMmiBHA piavHa; 2. TOJOBHUM IWIIHIP; 3. GpUKIIIHA raib-
MIBHA HakJjajka; 4. rajbMiBHa KOJOJKA;, 5. piAWHA JI 3aIOB-
HEHHS TiApaBJIYHOI CUCTEeMHU; 6. raabMyBaHHs; 7. (GpUKIiHA
HakIaaKa; 8. 3 TIPaBIIYHUM MPUBOJIOM; 9. NHCKOBE TrajibMOo;
10. 6bapabanHe rajabpmo.

Exercise 5. Translate into Ukrainian.

When the brake pedal is pushed down, it forces oil (hydraulic
fluid) through small pipes. These pipes lead to the brakes. A drum is
fixed to each wheel. This goes round with the wheel. The fluid forces
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the brake shoe to rub against the drum. The friction between the brake
shoe and the drum slows down the wheel.

Exercise 6. Translate into English:

1. KoxxeH aBTOMOOUIL Ma€ Ba HE3aJIEKHUX rajbMa.

2. I'anibMyBaHHS aBTOMOO1IS 3aJ1€XKUTh BiJl TEPTA MIXK IIMHA-
MU 1 TOBEPXHEIO JTOPOTH.

3. T'anpMa MarTh Taky KJacH(ikailito: MEXaHI4YHl, TiJpaBii-
YH1 1 TOBITPSIHI.

4. B 3ayie)kHOCTI Bij All rajJbM Ha MEpPEIHI 4 3aJiH1 KoJieca,
a0o0 Ha Tepenavy, po3pi3HAI0Th rajbMa MepPeIHiX KOJIIC, 3aHIX KOJIIC
a00 rajgpMa TpaHCMicii.

5. CyyacHi aBTOMOOUII 00JIaTHaHI B OCHOBHOMY rajibMaMu 3
PO3TUCKHUMH KOJIOAKAMH.
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UNIT 22. STARTING A CAR

Inside the car on the driver’s side there are three pedals. They
are the brake pedal, the clutch pedal and the accelerator pedal. There
is a steering wheel. There i1s a gear lever and a handbrake. There is a
hole for the ignition key.

The steering wheel and the pedals may be on the left or the
right side. If the car transmission is automatic, there is no clutch
pedal. When the driver gets into a car he does this. He puts the igni-
tion key into the hole. He turns it. The engine starts. He pushes down
the clutch pedal. He puts the gear lever into first gear. He puts the
handbrake off. He lets the clutch pedal out slowly. He pushes down
the accelerator pedal. The car moves off. How does it move? We shall
start with petrol. We know that petrol burns. At all petrol stations
there are NO SMOKING signs. Petrol changes very easily into a va-
pour. A vapour is small drops of liquid which mixes easily with air.
Petrol vapour mixed with air burns very easily. If a flame, or even a
spark, goes near it, it burns suddenly and releases a lot of energy: it
explodes. The energy of petrol 1s used in a car engine, but in the car
engine the energy is controlled.

Exercise 1. Memorize words and word combinations from the
text:

brake rajibMo

clutch 34EIUICHHS

accelerator aKceneparTop

steering wheel pyiboBe KOJIE€CO, KEPMO

gear nepeaayda, mecTepHs, 3youacTe KOoJIeco
lever BaX1JIb

ignition key KJIFOY 3aITaJIFOBAHHS

to release BUIUISTH

to explode BUOYyXxaTH, cialaxyBaTu

petrol station = OeH303ampaBka
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Exercise 2. Fill in the blanks with appropriate words:

1. There are three pedals on the driver’s side inside the car.
They are ...

2. While driving, a driver always holds ... in his hands.

3. When starting a car, first of all make sure that the ... is in
neutral position.

4. For putting the vehicle in motion, all internal-combustion
engines require some connection between engine and axle drive. It 1s
a...

5. He left the ... key in a car.

6. At all ... there are “No Smoking” signs.

7. Petrol vapour mixed with air burns and ... a lot of energy
and it ... .

Exercise 3. Find synonyms:

A 1. discussion B 1. certain
2. main 2. toutilize
3. sure 3. to observe
4. to switch on 4. talk
5. to move forward 5. chief
6. to accelerate 6. to turn on
7. to watch 7. to advance
8. to change 8. fluid
9. touse 9. tospeed up
10. liquid 10. to alter

Exercise 4. Find antonyms:

A 1. topush B 1. to finish
2. liqud 2. slow
3. to accelerate 3. topull
4. to start 4. to absorb
5. easy 5. noisy
6. torelease 6. to slow
7. quiet 7. solid
8. main 8. difficult
9. quick 9. toraise
10. to reduce 10. secondary
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Exercise 5. Read and translate the following dialogue:

A DRIVING LESSON

After great discussion Mr. Howard agreed to teach his wife to
drive their car. They go out to a quiet place of the main road, and Mr.
Howard pulls up.

Mr. Howard: Now, pay attention, I shall explain everything to
you. Here, at my feet, are three pedals — the clutch on the left, then the
foot brake and the accelerator on the right. Here is the gear lever.
Now, I first of all make sure that the gear lever is in neutral position,
then I switch on the ignition and press the starter. (The engine begins
to tick gently). Now I let in the clutch and engage first gear. Then,
while gently letting out the clutch I gradually press down the accel-
erator. (The car starts to move forward). Now we’ll change places and
see if you can do that. (He stops the car).

Mrs. Howard: It seems easy enough. (She switches on the en-
gine, gets into first gear and lets out the clutch. The car gives a jolt
and stops).

Mr. Howard: You didn’t accelerate. Try again! Don’t look at
your feet! Watch the road ahead! We were nearly in the ditch that
time.

Mrs. Howard: What do you do now?

Mr. Howard: Get into second gear! There it is. Don’t let out
the clutch so suddenly! Oh, my poor engine! Now change up to third!
That’s better. Keep to the left! A car behind is going to overtake us.
Now, brake gently, get into neutral and stop!

Mrs. Howard: I think that’s enough for today.

Mr. Howard: So do L

Exercise 6. Speak on the driver’s sequence of actions when he
starts a car.
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UNIT 23. THE ENVIRONMENTAL COST OF CARS

Motor vehicles have brought enormous social and economic
benefits. They have enabled flexibility in where people live and work,
the rapid and timely distribution of goods and ready access to a vari-
ety of services and leisure options. Many people are very attached to
their cars. They say that having a car is an essential part of their lives
— it offers mobility, power, freedom and convenience. The typical car
owner spends 1,600 hours (over 50 days) each year in his car: driving,
parking and cleaning it.

The car industry is the largest industry in the world economy.
It 1s dominated by huge American, Japanese and European companies
like General Motors, Toyota and Volkswagen. General Motors is the
largest transnational corporation.

In most parts of the world the motor car is seen as a sign of
progress and development.

The widespread use of cars has real environmental and eco-
nomic costs. Vehicles are major sources of urban air pollution and
greenhouse gases emissions. They make our towns and cities dirtier,
noisier and more dangerous places to live. Vehicles also represent an
important threat to the economic security of many nations because of
the need to import oil to fuel them.

Car engines use only 10 to 20% of energy in the fuel — the rest
is lost as noise, heat and pollution.

Road traffic is the source of one third of all harmfull air pollu-
tion in the world. Car exhausts contain nitrogen oxide, which contri-
butes to acid rain, carbon dioxide, which contribute to global warm-
ing, and lead, which damages human brain and kidneys.

Besides greenhouse gases, car exhausts contain lead, which is
added to gasoline to improve the engine performance.

Lead is particularly toxic to the brain, kidneys, reproductive
system and cardiovascular system. It is very dangerous because it can
accumulate in the body. Lead is a special hazard for young children.
Lead exposures can significantly reduce the 1Q of school-aged chil-
dren; they also cause aggressive behavior, delinquency and attention
disorders.

Many countries introduced catalytic converters into their cars,
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which require unleaded gasoline. But despite widely recognized dam-
age to the health, most countries still use leaded fuel. By 1996 only 14
countries had completely phased out the use of leaded gasoline.

Gasoline and diesel fuel are distilled at huge refineries which
produce both toxic waste and toxic air emissions. The refineries are
located in towns, that have the highest cancer rates and are populated
by workers with the highest occupational disease rates.

Road building withdraws large areas of land from agricultural
use, requires tremendous amounts of resources and causes great
changes in the environment. In places where roads are built, the top-
soil is pushed aside, the vegetation is stripped away and animal habi-
tats are destroyed.

In cities close to one third of all land goes to accommodate the
car-parking lots, expressways, roundabouts, bridges, petrol stations
and garages. Parking lots devour huge stretches of land and are empty
80 per cent of the time.

From the 1960s onwards more and more people protested
against the motor car. Some pressure groups and local councils op-
posed traffic in towns, the building of new roads, the closure of rail-
ways and the loss of bus services. Some councils restricted the use of
cars, improved public transport and created better facilities for pedes-
trians and cyclists.

Now car manufacturers are trying to make more environmen-
tally friendly cars, which use fuel more efficiently and cause less pol-
lution. From 1992 all new cars in Europe had to be fitted with cata-
lytic converters.

In the future cars may run on solar power, alcohol from plants
or fuel cells using methanol or hydrogen. They will be much lighter
with aerodynamic design and advanced electronics.

Exercise 1. Answer the following questions:

1. What are social and economic benefits of motor vehicles?

2. Why are many people so attracted to their cars?

3. What automobile companies of the world do you know?

4. What does the widespread use of cars cause to the
environment?

5. What do car exhausts contribute to?
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6. Why is lead a special hazard for children?

7. Do all countries use unleaded gasoline?

8. Do refineries produce hazardous waste and toxic
emissions?

9. What are car manufacturers trying to do now?

10. What will a car be in future?

Exercise 2. Give English equivalents of the following:

TPAHCTIOPTHHI 3aci0 HeOe3neYHu !

3pY4YHICTh KaTAIITHYHUI KOHBEPTOP
JOKEPENO notpeOyBaTu

IaJIUBO OYHCHUU 3aBOJ

MICTUTH (B cOO1) yIOCKOHAJIFOBATH, MOJIIMIIITYBaTH

Exercise 3. Fill in the blanks with appropriate words:

1. The widespread use of ... produces environmental | fuel
problems.
2. Car engines use only 10 to 20% of energy in the .... | catalytic
converters
3. Towns with oil ... have the highest cancer rates. vehicles
4. Many countries use ... in their cars which require | refinery
unleaded gasoline
5. An automobile offers mobility, power, freedom | dangerous
and ... .
6. Vehicles are major ... of urban air pollution and | convenience
photochemical smog.
7. Car exhausts are ... for human health. source

8. Road building and motor car industry ... |improved
tremendous amounts of resources and causes changes
in the environment.

9. Many towns ... their public transport and created | contain
better facilities for pedestrians.
10. Car exhausts ... nitrogen oxide and lead. require

92



UNIT 24. ROLE PLAYS

I. TRANSPORT FOR TOMORROW
Problem

Like most big cities, Kyiv has a serious traffic problem on its
hands: people’s journeys to work are long, tiring and uncomfortable;
there are traffic jams in rush hours and continuous congestion in the
city throughout the day; and there is much noise and air pollution.
The city council — an enterprising and forward-looking body — has
decided to study the problem in order to make a comprehensive long-
term plan which will make the city a better place to live in.

They have commissioned a number of experts to study the
problem from all angles: scientists and engineers who will forecast
possible developments in the motor industry and propose radical new
solutions for public transport; traffic experts who will calculate the
traffic flow; town planners and architects who will design shopping
centres and residential areas adapted to the transport system. In addi-
tion they have taken the original step of conducting a survey to find
out what citizens think on the problem.

Exercise 1. The questions to be answered are:

1. What is most important for you — comforts? low cost?
speed? frequency?

2. Do you prefer to live near the city centre or in the houses
spread out into the suburbs?

3. Are you ready to pay higher rates for the improvements?

Kyiv TV Channel has asked experts to come and talk on the
prospect of “Tomorrow’s Transport in the City”. A town planner, a
representative of the car industry, a manager of the autoplant, a socio-
logist have been asked to give their views on the problem. The pro-
gramme has a telephone link with listeners who can telephone in to
ask questions or express their opinions.
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Exercise 2. Words and word combinations to be remembered:

traffic jam/congestion  3aTop, CKymY€HHs TPAHCIIOPTY

commission YIIOBHOBAKUTHU, OJIEPKATH
rush hours TrOJIMHA ITK

residential areas KU1 KBapTaIn

from all angles 3 YCIX TOYOK 30py

Exercise 3. Analyse the case.
Questions:

1. Why is the traffic problem in the centre of attention of the
city council?
2. From what angles is the problem examined?

ROLES
The host of the programme

You introduce a regular weekly programme on topical ques-
tions. Your job is to keep the discussion to the point, make sure eve-
rybody has an opportunity to express his opinion and to gain the lis-
tener’s interest by provoking disagreement and argument.

A town planner

You are in charge of the city’s town planning department. You
have original ideas which you would like to put into practice. You
have designed an underground car park in the centre which would
leave it completely free for pedestrians. You also have in mind a fu-
turistic complex of shops and flats. When you hear from people that it
will cost too much, you get impatient.

A representative of the car industry

The arguments you put forward are somewhat defensive — the
car industry provides considerable employment and wealth for the
city. The autoplants have made some progress in reducing noise and
pollution.
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A sociologist from a Western country

You have studied the problems of life in big cities. You think
that in future people will move away from towns. In your opinion big
cities produce aggression and nervous tension.

Exercise 4. Useful Language:

. Today’s talking point is ... .

. Who’d like to begin?

. Who’d like to start the ball rolling?

. What’s your opinion on that, Mr. ...?

. Did you agree with that attitude?

There seem to be some contradictions between your points

_O\LI]-BUJ[\)'—‘

of view.

\]

. It seems to me obvious that ... .

8. I’'m convinced that ... .

9. Let’s look at the whole question from a realistic point of
ViEW.

10. Let’s face the facts.

11. There’s only one way of dealing with the problem.

12. Our research has shown that ... .

Exercise 5. Further Subjects for Discussion:

1. What do you think is likely to be the means of transport of
tomorrow?

2. Would you consider it is better to invest in road or rail
transport?

3. What effects do air pollution, noise and traffic jams have
on people? Look at some of the ways of reducing the bad effects.

4. What are the main causes of road accidents?
What should be done to reduce the number of accidents on the roads?

2. City traffic of future

You are invited to the conference of town planners to speak on
city traffic of future. You are supposed to describe in detail one
means of transport. Present information on:

1) the forms of city traffic which will be forced out in future;
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2) the kinds of traffic which will appear in the streets;

3) the vehicle you think the people will use mostly in their eve-
ryday life;

4) the kind of fuel it will run on;

5) the speed it will go at;

6) the passenger capacity this vehicle will have;

7) how often it will operate;

8) the accessories it will have;

9) the advantages it will have.

Exercise 6. Discussion.

The first cars appeared on the roads at the end of the 19th cen-
tury. Nowadays there are a lot of cars in the streets. In some towns it
is very difficult to find parking. We can’t imagine our life without a
car. At the same time driving a car causes a lot of problems. So, is a
car our friend or enemy?

a) Read the following arguments. Think of some more.

A car is our friend A car is our enemy
1. It saves out time. 1. It gives noise.
2. It carries our luggage. 2. It causes air pollution.

3. It gives us comfort while | 3. Many people are killed or
travelling. injured in car accidents.

4. It gives us the opportunity to | 4. It causes traffic jams.
travel and see the world around.

5. It brings help quickly (police, | 5. You don’t walk enough and
ambulance, fire engines). it does harm to your health.

b) Discuss the problem in groups of 3-5 students in order to make
a decision.
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¢) Fill in the chart and give your reasons.

Group 1

Group 2

Group 3

Group 4

A car 1s our friend.

A car is our enemy.
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UNIT 25. INVENTORS OF AUTOMOBILE

TEXT 1. INVENTORS AND INVENTIONS

Rudolf Diesel was a German engineer. He was born in 1858
and died in 1913. In 1897 he invented a new internal combustion en-
gine. This engine 1s known as a diesel engine and it began a transport
revolution in cars, lorries, trains and ships. The main advantage of
diesels is that they run on rather cheap fuel.

Charles Rolls was born in 1881 in Great Britain. He died in
1910. He was an aristocrat and a businessman. He was especially in-
terested in cars. Once he met another enthusiast of cars Henry Royce.
Henry Royce was a famous car engineer. They decided to design the
most comfortable and reliable car. At the beginning of the 20th cen-
tury it seemed the world-famous Rolls-Royce car. It was so comfort-
able that one of the models of Rolls-Royce cars “Silver Ghost” hadn’t
changed greatly for 20 years since 1907.

Gottlieb Daimler and Charles Benz were two inventors. They
lived in Germany. They were both interested in car production. At the
end of the 19th century each of them designed a car. At the same time
they organized two independent firms to produce them.

All the cars produced by the firm of Daimler were called
‘Mercedes”. Mercedes was a daughter’s name of one of the stock-
holders of the firm. This man saved the firm of Daimler from the fi-
nancial crisis at the beginning of the 20th century. But after the Word
War I the firm of Daimler met with financial difficulties again. This
time it had to join the firm of Benz. Since that time all the cars pro-
duced by the firm “Daimler-Benz” have been called “Mercedes-
Benz”.

TEXT 2. HENRY FORD

Henry Ford (1863-1947), was the leading manufacturer of
American automobiles in the early 1900’s. He established the Ford
Motor Company, which revolutionized the automobile industry with
its assembly line method of production. The saving from this tech-
nique helped Ford sell automobiles at a lower price than anyone had
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before. From 1908 to 1927, more than half of the cars sold in the
United States were Fords.

Early life. Ford was born on a farm in what is now Dearborn,
Mich. He became a machinist at the age of 16 and later worked as an
engineer at a Detroit electric company. As a young man, Ford became
interested in automobiles. He built his first successful gasoline engine
in 1893 and his first automobile in 1896.

Industrial accomplishments. In 1903, Ford organized the
Ford Motor Company. At first, the company produced only expensive
cars, as its competitors did. But Ford soon began working to make a
simple car that many people could afford. He achieved one of the first
such cars with the Model T, which appeared in 1908. In 1909, Ford
decided to produce only Model Ts.

The original price of $850 for a Model T touring car was too
high for many customers. To lower the price, Ford and his executives
created an assembly line method in which conveyor belts brought
automobile parts to workers. Each worker performed a particular task,
such as adding or tightening a part. This system helped reduce the as-
sembly time of a Ford automobile from about 12,5 worker-hours in
1912 to about 1,5 worker- hours in 1914.

Ford Motor Company began to produce its own parts instead
of buying them from independent suppliers at a higher price. Ford
also shipped automobile parts, rather than assembled automobiles, to
market areas, where assembly plants put the parts together. Parts cost
less to ship than whole automobiles did. In addition, the company be-
gan to make its own glass and steel.

As the company’s production costs fell, Ford passed much of
the saving on to his customers. The price of a Model T touring car
dropped to $550 in 1913, $440 in 1915, and $290 in 1924, putting the
automobile within reach of the average family.

In 1914, Ford raised the minimum wage to $5 a day for his
employees 22 years of age and over. This rate was more than twice
what most wage earners received. Ford also reduced the workday
from 9 to 8 hours. To encourage productivity, Ford introduced a
profit-sharing plan, which set aside part of the company’s profits for
its employees.

During the mid-1920’s, Ford continued to produce the Model
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T even though its popularity had declined. He also continued to offer
only basic transportation at a low cost. The Model T changed little
from year to year, and until 1926 it came in only one colour, black.

Ford finally introduced a new design, the Model A, in 1927,
after more than 15 million Model Ts had been sold. In 1932, Ford in-
troduced the first low-priced car with a V-8 engine, a powerful engine
that had eight cylinders arranged in a V. Ford Motor declined
throughout the 1930’s, and some people began to question Henry
Ford’s management skills. In 1945, Henry Ford II, one of Ford’s
grandsons, took over the company.

Political and charitable activities. Ford had long taken an in-
terest in political affairs. In 1915, during World War I, he and about
170 other people travelled to Europe at his expense to seek peace. The
group, which lacked approval by the U. S. government, failed to per-
suade the warring nations to settle their differences.

In 1918, the year the war ended, Ford ran as a Democrat for a
Senate seat from Michigan. He lost the election and did not seek pub-
lic office again, but he continued to speak out on political issues. He
made statements critical of Jews. He also opposed labour unions.

Ford devoted much time and money to educational and chari-
table projects. He established Greenfield Village and the Henry Ford
Museum, both in Dearborn. The village is a group of restored histori-
cal buildings. The museum included exhibits in science, industry, and
art. In 1936, Ford and his son, Edsel, set up the Ford Foundation, the
world’s largest foundation, which gives grants for education, re-
search, and development.

Ford wrote four books with author Samuel Crowther. They are
“My Life and Work” (1922), “Today and Tomorrow” (1926), “Edison
As I Know Him” (1930), and “Moving Forward” (1931).

Exercise 1. Memorize words and word combinations from the
text:

savings 30epexKeHHS
gasoline OCH3UH

engine IBUT'YH, MOTOD
accomplishment TOCATHEHHS
competitor KOHKYPEHT
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customer

KJIIEHT, OKYTIEIb

executive nocajoBa ocoda
tighten YIIUIBHIOBATH

supplier MOCTAYaJIbHUK

ship BIJITIPABIIATH

costs BUTpaTU

within reach OOCTYITHUU

wage 3apo0iTHa TJ1aTa

share PO3MOIUISITH

employee CITy>kOO0BEIlb

decline criaiaTu

question M1JI/laBaTi CYMHIBY
take over BCTYIATH Y BOJIOJIHHS
charitable TO0OpOIIMHUI

at smb’s expense 3a YUii-HEOyIb paXyHOK
approval CXBAJICHHS; CAHKIIIS
persuade [IEPEKOHYBATHU

run OasioTyBaTHUCS

public office MOCT JEPKABHOTO CITYKOOBIIS
issue CyHEepeYHICTh; Ipodiiema
devote OPUIIISATH, BIaBATH
exhibit €KCIIOHAT

Exercise 2. Answer the following questions:

1. Who established the Ford Motor Company?

2. Tell about Ford’s early life.

3. What was Ford’s first car?

4. Discribe the industrial accomplishments on the Ford Motor
Company?

5. Who was Henry Ford’s follower in his Company business?

6. Did Henry Ford take an interest in political affairs?

7. Was Henry Ford engaged in charitable projects?

Exercise 3. Make the short plan of the text and retell the text ac-
cording to it.
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Exercise 4. Translate into English.

1. ®opa OyB OTHMM 3 OCHOBHMX BUPOOHHKIB aBTOMOOLIIB B
Amepuiii Ha moyatky XX CTOJITTS.

2. @opa 3acHYBaB CBOIO BJIACHY KOMITIAHIIO 1 BIIEPIIIE 3aIpo-
MOHYBaB KOHBEEPHUN METO/] BUPOOHUIITBA aBTOMOO1JIS.

3. ABromoOuTI Dopaa Oyau ACHMIEBIIMMHU HIK OYyIb-sIKi 110
HBOTO.

4. Ilepura MoaeNb MUPOKOTO BXKUTKY, 110 3’ siBHIIACH B 1908
poriii, 6yna Moaens T.

5. B 1932 pomui komnanis I'. @opja Briepiiie 3amponoHyBasia
JIeNIeBUi aBTOMOOUIb 3 8-MU HWJITHAPOBUM JIBUTYHOM.

Exercise 5. Read the following sentences. Find out those which
correspond to the text.

1. Henry Ford was the prominent scientist of the 18th sen-
tury.

2. From 1908 to 1927 about the half of the cars sold in
United States were Fords.

3. The Ford Motor Company was organized in 1910 and
started to produce four different models at once.

4. The Model T was an expensive car for rich customers.

5. In 1932 Ford produced a low-priced car with a V-8 engine.

6. Henry Ford II took over the company in 1945.

7. Ford took an interest in political affairs.

8. Ford ran as a Conservator for a Senate but he lost his elec-
tions.

9. Henry Ford devoted much time and money to charitable
projects.

10. Ford wrote many books.

TEXT 3. ENGINE DESIGNERS

Engine design and car design were integral activities, almost
all of the engine designers also designed cars, and a few went on to
become major manufacturers of automobiles. All of these inventors
and more made notable improvements in the evolution of the internal
combustion vehicles.
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The importance of Nicolaus Otto

One of the most important landmarks in engine design comes
from Nicolaus August Otto who in 1876 invented an effective gas
motor engine. Otto built the first practical four-stroke internal com-
bustion engine called the “Otto Cycle Engine”, and as soon as he had
completed his engine, he built it into a motorcycle. Otto’s contribu-
tions were historically significant, it was his four-stroke engine that
was universally adopted for all liquid-fueled automobiles going for-
ward.

The importance of 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-
wheeler; Benz built his first four-wheeled car in 1891. Benz & Cie.,
the company started by the 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
both together.

The importance of Gottlieb Daimler

In 1885, Gottlieb Daimler (together with his design partner
Wilhelm Maybach) took Otto’s internal combustion engine a step fur-
ther and patented what is generally recognized as the prototype of the
modern gas engine. Daimler’s connection to Otto was a direct one;
Daimler worked a as technical director of Deutz Gasmotorenfabrik,
which Nikolaus Otto co-owned in 1872. there is some controversy as
to who built the first motorcycle Otto or Daimler.

The 1885 Daimler-Maybach engine was small, lightweight,
fast, used a gasoline-injected carburettor, 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
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engine, Daimler’s new engine set the basis for all car engines going
forward. Also in 1889, Daimler and Maybach built their first automo-
bile from the ground up, they did not adapt another purpose vehicle as
they had always been previously. The new Daimler automobile had a
four-speed transmission and obtained a speed of 10 mph.

Daimler founded the Daimler Motoren-Gesellschaft in 1890 to
manufacture his designs. Eleven years later, Wilhelm Maybach de-
signed the Mercedes automobile.

TEXT 4. THE HISTORY OF MERCEDES-BENZ

Mercedes-Benz: The Early Years of Daimler and Benz through World
War 1

Gottlieb Daimler and Carl Benz were born only 60 miles apart
in southern Germany. Daimler was born on March 17, 1834. A de-
cade later, on November 25, Carl Benz was born.

Although they grew up with little in common, both boys were
fascinated by machines from an early age. Because their approach to
building cars was quite different, it is doubtful, though, that they met
or even knew what the other was doing.

In 1886, Carl Benz built a motorized tricycle. His first four-
wheeler, the Victoria, was built in 1893. The first production car was
the 1894 Benz Velo which participated in the first recorded car race,
the Paris-Rouen race. In 1895, Benz built his first truck.

In 1886, Gottlieb Daimler literally built a horseless carriage. In
1888 Daimler made a business deal with William Steinway (of piano
fame) to produce Daimler's products in the US. From 1904 until a fire
in 1907, Steinway produced Mercedes passenger cars, Daimler's light
trucks, and his engines on Long Island.

Ironically, history says Daimler, generally considered to be the
father of modern automobiles, never liked to drive, if, indeed he ever
learned to drive. On March 6, 1990, Daimler died, leaving control of
his company to his chief engineer Wilhelm Mayback.

By November 22 of that year, Daimler-Motoren-Gesellschat
had produced a special car for Emil Jellinek. Jellinek named the car
after his ten-year-old daughter Mercedes. Lighter and smaller, the
new Mercedes had 35 hp and a top speed of 55 mph!

The 1903 Parsifil was Benz's answer to Mercedes. A two cy-
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linder vertical engine produced a top speed of 37 mph in this car.

Aware of the promotional potential of racing, both Daimler
and Benz entered many of them. However, up until 1908, Daimler
had overshadowed Benz in racing endeavors. At the 1908 French
Grand Prix, Benz took the second and the third place behind Lau-
tenschlager driving a Mercedes. From that point on, both Benz and
Daimler did well in racing.

At the beginning of the first World War, both factories were
converted into production sites for war materials, although both re-
sumed producing cars after the war.

Mercedes-Benz: From WWI's End to the Mercedes-Benz Merger

Social unrest and a falling economy characterized post-war
Germany. Little or no fuel for cars and a 15% luxury tax made auto-
mobile production increasingly disastrous. This market sent Benz and
Cie seeking a strong partner. The only one the board considered wor-
thy of Benz and Cie was DMG.

Thus, in 1919, Karl Jahn, a Benz board member since 1910,
approached Daimler-Motoren-Gesellschat about a possible merger.
The merger attempt looked promising, then was abandoned in De-
cember of 1919.

The German economy continued to worse and a new Benz
automobile eventually cost 25 million marks.

Although nearly 15 million cars were registered in the world in
1923, over 80% of them were registered in the US and over 1/2 were
Fords. Benz and Cie. built 1,382 cars in 1923 while DMG only built
1,020. German auto makers were at a low point although racing suc-
cess for the companies continued.

In 1924, from sheer economic necessity, Benz and DMG
signed an "Agreement of Mutual Interest." Although both companies
retained their i1dentities, the agreement was valid until the year 2000.
The two companies merged with relative ease on June 28, 1926.

Mercedes-Benz: From the Mercedes-Benz Merger Through the 20s

A symbol was chosen for the combined products of DMG and
Benz. The new insignia was a three-pointed star wreathed with laurel.
The word "Mercedes" was at the top and the word "Benz" was at the
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bottom.

Then merger did the new company well. Production of Mer-
cedes-Benz rose to 7,918 Mercedes-Benz automobiles in 1927. The
Mercedes-Benz diesel truck was put into production in 1927, also.

The first two automobiles to sport the Mercedes-Benz name
were the Stuttgart and the Mannheim. Then in 1928 the Mercedes SS
was introduced by Mercedes-Benz. This graceful body was made pos-
sible by a hood line that barely cleared the engine.

Mercedes-Benz: 1930 and beyond for Mercedes-Benz

Mercedes-Benz launched their biggest and most prestigious
car to date in 1930. The 770 Grosser was powered by an 8 cylinder,
7.6 liter engine. A car for the truly wealthy of the world, it was quite
an automobile for showing off in a world economy still reeling from
the Wall Street Crash of 1929.

The cars of the 1930s produced great racing success for Mer-
cedes-Benz. The silver metal bodywork gave rise to the name Silver
Arrows when the W25 racer (of Rudolph Caracciola fame) had the
white paint removed to lower its weight.

W125 (200 mph top speed) won seven out of thirteen races in
1937 followed by the successful W154. In 1939 Mercedes-Benz built
a small V8 races specifically to win the Tripoli GP It did win!

The Mercedes-Benz 170V gave Mercedes the capability of
surviving and then recovering from WW I1.

Mercedes-Benz: Classic Cars for Mercedes Benz.
Mercedes-Benz Classics produced from 1930 - 1970.

Mercedes Benz Type Production: Length: Weight: Pounds
Years Inches
Mercedes-Benz 770 Grosser 1930-37 210 6000+
Mercedes-Benz 380K/500K/540K | 1933-1939 185-205 4500-5100
Mercedes-Benz 770 Grosser 1938-1940 246 7600-8100
Mercedes-Benz Type 300 1951-1962 195 3860-4400
Mercedes-Benz Type 300S/Sc 1952-1958 186 3600
Mercedes-Benz 300SL 1954-1963 180 2750-3000
Mercedes-Benz 190SL 1955-1963 169 2515
Mercedes-Benz Coupe/Cabriolet | 1959-1971 192 3330-3650
Mercedes-Benz Type 600 1963-1980 218-246 5445-5820
Mercedes-Benz 230/250/280SL 1963-1971 169.5 2855-2900
Mercedes-Benz 300SEL 6.3 1967-1972 196.9 4010
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Mercedes-Benz: Back to Bikes!

Well, it's not exactly the tricycle of Carl Benz' days, but Mer-
cedes-Benz of North America introduced an advanced mountain bike
in 1996. Although estimating it might sell 250 bikes in the first four
months, Mercedes-Benz sold out the entire 250 1n a few weeks.

A serious mountain bike that is suitable for dry pavement also,
the bike has car-type disc brakes that stop quickly without locking the
wheels. All of this in a bike that weighs a mere 24 pounds!

More suited to the open road is the new sport cruiser bike. It
has seven gears inside the rear hub with a unique retro style and a full
suspension and disc brakes up front.

For collectors, the CART Special Edition Mountain Bike may
still be available. With only 50 being made and each numbered in se-
quence, if this bike is still available, it is priced at about $5,000!

What would Benz and Daimler think of this!?!

ROLE PLAY
TV COMPETITION OF INVENTORS

The Situation

A TV competition for people who build their own cars is
planned to be organized and broadcast. The creators of the most real-
istic, fantastic, complicated models will be awarded special prizes.
Prizes for the most industrious inventor and an audience prize will
also be awarded. Inventors from different cities of Ukraine and other
countries are going to take part in the competition. The programme
will be broadcast to foreign countries and its official language will be
English.

The List of Prizes and Criteria

1. The most realistic model.

a) materials available in industry;

b) fuel produced in industry;

¢) equipment produced by industry at present;
d) low cost.
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2. The most imaginative model.
a) original purpose;
b) fuel available only in the future;
c) revolutionary new technology;
d) materials of the future.

3. The most complicated model.

a) complexity of the design;
b) complexity of the car-making process;
c) complexity of the equipment used.

4. The prize to the most industrious inventor.

a) the inventor doesn’t work in the automobile industry;

b) the model which took the most time to produce;

c¢) the inventor had to overcome a lot of difficulties to find the
necessary materials, equipment, the place where he could
work at his model, etc.

5. Audience prize.

There are no objective criteria. This prize is awarded by the
TV audience.

Official Programme
- Registration of the participants.
- Opening of the competition. Report by the Chairman of the Jury.
- Reports by the inventors and their answers to the questions.
- Discussion and the prize-awarding ceremony.
- Closing of the competition.

Registration card
Surname
First name
Age
Country
Address
Profession or field of study
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The list of roles
CHAIRMAN OF THE JURY.
JURYMAN, an optimist.
JURYMAN, a pessimist.
JURYMAN, a representative of the automobile industry.
REPORTER.
INVENTORS.

I S e

The description of the roles

Chairman of the jury

According to the official programme of the competition you
are to open it, pointing out the importance of the event, its main goals,
the prizes to be awarded and the number of the participants. You are
to introduce all the speakers, to conduct the competition and to close
1t.

This is the way you may open the competition:

LADIES AND GENTLEMEN! DEAR FRIENDS!

WE HAVE GATHERED HERE TO SHOW YOU THE LASTEST
MODELS OF CARS. WE ARE VERY PLEASED WITH THE FACT THAT
... PEOPLE OF DIFFERENT PROFESSIONS FROM ... COUNTRIES TAKE
PART IN OUR COMPETITION. LET ME INTRODUCE ... FROM ... .
HE/SHE IS ... BY PROFESSION ..., etc.

Juryman, an optimist

You are to award the inventor who made imaginative model a
prize. Think of questions for each of the inventors so as to acquire the
information necessary to make your decision. In your speech during
the ceremony you should give reasons for your choice. And don’t for-
get about the prize itself.

Juryman, a pessimist

You are to award the inventor who made a complicated model
a prize. Think of questions for each of the inventors so as to acquire
the information necessary to make your decision. In your speech dur-
ing the ceremony you should give reasons for your choice. And don’t
forget about the prize itself.
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Juryman, a representative of the automobile industry

You are to award the inventor who made a realistic model a
prize. Think of questions for each of the inventors so as to acquire the
information necessary to make your decision. In your speech during
the ceremony you should give reasons for your choice. And don’t for-
get about the prize itself.

Reporter

You are a reporter of the journal “Za Rulyom”. On behalf of
the journal you are to award the most industrious inventor a prize and
afterwards to publish an article on the event. Think of the prize and
the necessary questions.

Inventors
You are going to participate in the competition. You’ve got the
list of vehicles allowed to the competition:

- a passenger motor car; - asports car;

- abuggy; - ajeep;

- alorry; - atourist coach;
- a tourist car; - ataxi;

- amotor cycle; - abicycle;

- any vehicle you like.

Along with the invitation card you’ve received the list of prob-
lems you should touch upon in your report at the competition. Here
they are:

. What is the car designed for?

. What is its name?

. What colour is it?

What kind of engine is used?

Where is it placed?

What is its power?

. What is the maximum speed of the car?
6. What distance has the car covered?

:l>u9l\)~

9
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7. How many wheels, seats, brakes, headlights are there in
the car?

8. What materials are used?

9. What accessories are included?
(a tape-recorder, player, radio set, rear seat speakers, antenna, condi-
tioner, electric door locks, carpets, safety belts, speedometer, fuel
tank, clock, etc.)

Any extra information 1s most welcome.

The inventors should make reports describing the vehicles they
have built and illustrate them with some sketches and schemes. They
must fill in the registration cards and be ready to answer the questions
of the jurymen, the press and the audience.
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UNIT 26. COLLECTIONS AND MUSEUMS OF
AUTOMOBILES

TEXT 1.

There are about 3,000 Americans who like to collect antique
cars. They have several clubs such as Antique Automobile Club and
Veteran Motor Car Club, which specialize in rare models. The clubs
practise meetings where members can exhibit their cars. Collectors
can also advertise in the magazines published by their clubs. Some
magazines specialize in a single type of a car such as glorious Model
“T”. A number of museums have exhibitions of antique automobile
models whose glory rings in automobile history. But practically the
best collection — 100 old cars of great rarity — is in possession of Wil-
liam Harrah. He is very influential in his field. The value of his col-
lection is not only historical but also practical: photographs of his cars
are used for films and advertisements.

In England there is the famous “Beaulieu Motor Museum” —
the home for veteran cars.

The founder of the Museum is Lord Montague, the son of one
of England’s motoring pioneers, who opened it in 1952 in memory of
his father. Lord Montague’s father was the first person in England to
be fined by the police for speeding. He was fined 5 pounds for going
faster than 12 miles per hour!

In the Museum’s collection there is a car called the Silver
Ghost which people from near and far go to see. It was built by Rolls-
Royce in 1907, and called the Silver Ghost because it ran so silently
and was painted silver.

There is a car called The Knight. It is the first British petrol-
driven car. Its top speed was only 8§ m.p.h.!

In the Museum there is also a two-seater car built in 1903.

Exercise 1. Answer the following questions:

1. What do motor car clubs specialize in?

2. Do motor car clubs publish their magazines?

3. Who has the best collection of old cars in America?

4. What is the value of his collection?

5. What is the famous museum of veteran cars in England?
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6. What do you know about the owner of this museum and
his father?

7. What are some of the cars in the Museum’s collection?

Exercise 2. Find synonyms:

A

1. speed B 1. vapour

2. to build 2. touse

3. torecall 3. to construct
4. maker 4. velocity

5. title 5. to begin

6. reason 6. to appear

7. toapply 7. cause

8. to start 8. manufacturer
9. steam 9. name

10. to emerge 10. to recollect
11. to reveal 11. to disclose

Exercise 3. Fill in the blanks with the proper words:

1. Americans who like to collect antique cars have several
clubs such as ... .

2. The clubs ... meetings where members can ... their cars.

3. Clubs ... magazines where collectors can advertise.

4. Lord Montague’s father was the first person in England to
be fined by the police for ... .

5. Pittsburgh had all the raw materials — steel, glass and paint
— to become ... center in the early 1900s.

6. Detroit earned the ... of America's "Motor City."

7. Ford and Packard eventually set up ... plants on Baum
Boulevard in Oakland.

8. A collection of horse-driven carriages show the influence
they had on the ... of early automobiles.

Exercise 4. Topic “The Museum of Land Transport”.

The authorities of your region have decided to open a museum
of land transport. Now you have the opportunity to describe your own
project. Present information on:
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1) the city in which the museum should be situated;

2) the building it will be housed in;

3) the types of land transport which should be included in the ex-
hibition;

4) the vehicles of the past which will be shown in the museum;

5) the vehicles of the present which will be shown in the mu-
seum;

6) transport engineers and scientists whose portraits should be
exhibited;

7) the people who will visit the museum,;

8) why do you think the museum of land transport will be popu-
lar?

TEXT 2. MUSEUM REVEALS CITY'S AUTO HISTORY

Sitting on a stool next to a rare two-door Model A Ford he is
restoring, Bill Artzberger vividly recalls the stories his grandfather
told of building steam-powered cars in the early 1900s in a small shop
on the North Side.

"Those days were some exciting times," said Artzberger, 77, of
West View, who owns one of the cars built in 1901 by his grandfa-
ther. "Most guys who liked to tinker around with motors were trying
to build cars using whatever ideas and parts they could come up with.
It was truly an age of innovation."

Artzberger's grandfather was among at least 20 car makers in
Pittsburgh at the turn of the last century who were trying to gain a
toehold in the "horseless carriage" business.

Pittsburgh had all the raw materials — steel, glass and paint — to
become an auto manufacturing center in the early 1900s, but it was
Detroit that earned the title of America's "Motor City."

"There are multiple reasons for why Detroit became the auto
manufacturing center instead of Pittsburgh, but the short answer is
Henry Ford," said Thomas Smart, director of museum programs at the
Frick Art & Historical Centre in Point Breeze.

The museum has a collection of early motor vehicles, includ-
ing several produced by Pittsburgh-area companies.

"Detroit, like Pittsburgh, had access to raw materials and ports
for shipping," Smart said. "But when Ford and others applied econo-
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mies of scale to mass-produce automobiles, the industry really started
to build up around them."

Problems in 1907 such as a major flood on March 18 and the
financial panic touched off by the collapse of the Knickerbocker Trust
and Westinghouse Electric Co. also hurt Pittsburgh's chances of be-
coming a center for automobile production, said David Hounshell,
professor of history at Carnegie Mellon University.

"These events created an atmosphere in Pittsburgh that lasted
up until World War I, in which there were very few new businesses
being started," Hounshell said.

Ford and Packard eventually set up assembly plants on Baum
Boulevard in Oakland, but no local car makers survived.

Cars made in the Pittsburgh area that are in the Frick collection
include a 1911 Penn 30 Touring Car, a 1917 Standard Model E Tour-
ing Car, a 1931 American Austin Coupe and a 1940 American Ban-
tam Convertible Coupe.

A collection of horse-drawn carriages owned by the Frick fam-
ily also 1s on display at the museum. These vehicles show the influ-
ences they had on the designs of early automobiles, Smart said.

"One of the things that people can see with our collection is
that at the time the automobile was developing, there were a number
of technologies being used to power them — steam, electric and gaso-
line," Smart said.

Two electric-powered cars — a 1909 Baker Electric Stanhope
and a 1909 Bailey Electric Phaeton — are in the museum's collection.
A Stanley Steamer Model 60 Runabout also is on display.

"It's nice for people to be able to see the point were there were
many different paths available, but only one of them was taken,"
Smart said. "Likewise, it 1s intriguing to see that automobile techno-
logy such as electric power that we are looking at for the future was
used in some early cars."

Ron Lotz, 65, of the South Side, who has gone to the Frick Car
& Carriage Museum several times, said every visit provides a new
experience.

"Each time I come here, there are details that emerge about
these vehicles and automotive history that I wasn't aware of," Lotz
said. "It's quite an intriguing place."
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Exercise S. Answer the following questions:

1. What city earned the title of America’s “Motor City” and
why?

2. What cars made in the Pittsburgh area are there in the
Frick collection?

3. What electric-powered cars are there in the museum’s col-
lection?

4. What do the visitors of the museum say?
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ADDITIONAL TEXTS
TEXT 1.

p o NATIONAL AUTOMOBILE MUSEUM
& ﬁ;..'f; %, (Reno — Nevada)

1 e AN

HATII]HAL

‘\U’IWUH]IE When the Naj[ional Automobile Mgseum
L (The Harrah Collection) opened in 1989, it was

e reported to have set the standard for the world
of automobile museums with its dramatic displays, in-depth interpre-
tation, extensive collection and exciting opportunities for visitor par-
ticipation.

The Museum displays more than 200 cars from 1892 to pre-
sent, the majority of which are from the world famous collection of
the late gaming pioneer and avid collector, Bill Harrah.

The idea for the Museum developed after Mr. Harrah’s death
in 1978. Holiday Corporation purchased Harrah’s Hotels/Casinos and
the world-renowned Harrah’s Automobile Collection in 1980. Fol-
lowing an announcement by Holiday Corporation of its intent to sell
Harrah’s Automobile Collection, there was a tremendous public out-
cry from the citizens of Nevada to save the collection.

In 1981, in response to this outcry, Nevada Governor Robert
List helped form a private nonprofit corporation. Holiday Corporation
donated 175 cars and the research library, among other artifacts. At
the time, this was the largest corporate philanthropic gift in our na-
tion’s history.

Thanks to the generosity of many, the land and construction of
the Museum were funded by public and private contributions, most
notably from the City of Reno Redevelopment Agency, a State of Ne-
vada legislative appropriation and philanthropic individuals.

Located along the banks of the Truckee River in downtown
Reno, the 105,000 square foot building incorporates smooth, rounded,
exterior walls and chrome trim reminiscent of automotive styling. The
popular 1950s car paint color, Heather Fire Mist, was chosen for the
exterior walls.
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Inside the Museum, it’s like driving a century in just two
hours, letting visitors travel through time like few other places. Four
period street scenes represent each quarter of the 20th century, with
facades, autos and artifacts reflecting each era’s styles and moods. A
timeline of events and achievements on each street chronicles the his-
tory and progress of the automobile.

Beyond the streets, visitors discover a century of automobiles--
more than 200 antique, vintage, classic and special interest vehicles
ranging from 1892 to present. The Museum, considered to have one
of the finest horseless carriage collections in the world, 1s also known
for its many rare, experimental and one-of-a-kind automobiles.

However, the road doesn’t end there. Each year the Museum
offers a series of new exhibits. Masterpiece Exhibits feature car dis-
plays and the Changing Exhibits Gallery covers a variety of topics
from art to historical features. The annual calendar also includes a va-
riety of fun family events, and informative and entertaining educa-
tional programs.

The Museum Store is filled with an array of automotive-
related gifts and merchandise, and offers a large selection of books.
The extensive Automotive Research Library is world-renowned and
the Museum actively conducts research for scholars, journalists, re-
storers, enthusiasts and the interested public. Spanning more than one
hundred years of automotive history from an 1895 Horseless Age to
the latest Autoweek, the library holdings include technical books,
sales literature, restoration manuals, shop and owner’s manuals, wir-
ing diagrams, upholstery samples, paint color chips and formulas,
photographs, and much more.

The Museum has several annual membership programs, for
those wishing to become involved and informed about new exhibits,
events and activities. All categories offer generous and valuable bene-
fits. Membership fees are an important source of revenue for the Mu-
seum and a portion of the annual membership fee is tax-deductible.

The Museum has become a favorite of both residents and visi-
tors to northern Nevada. It was named among the “Top Ten Muse-
ums” by Car Collector magazine and selected the “Best Museum in
Northern Nevada,” year-after-year, in Nevada Magazine’s annual
reader’s poll
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The National Automobile (The Harrah Collection) is an inter-
nationally recognized museum and a nonprofit organization formed
solely for educational purposes. The Museum’s mission is to collect
and preserve the automobile for future generations, and to tell the
story of the impact of the automobile on American society.

TEXT 2. MANITOBA ANTIQUE AUTO MUSEUM
(Elkhorn, Manitoba, Canada)

History
@ Isaac Clarkson, “Ike” to his hundreds of

NG e A friends, had a boyhood dream of beipg able to
Automobile Museum  collect and display for future generations some
E;’:h::!'mma of the machines of his youth; here, the dream
came true.
Mr. Clarkson for many years worked on
a farm only about three miles from where the Museum stands today,
and it was on this farm that the Elkhorn Antique Auto Museum really
began, back in 1946. A fairly successful farmer at the time, Mr.
Clarkson one day located the sad remains of what once was a lovely
car, a 1909 Hupmobile two-passenger roadster. One of the first cars
built by the Hupp Motor Car Co., the little roadster, if it could be re-
stored, would also be one of the very oldest Hupmobiles in existence.
The major problem was that it was a mess, to put it very politely.
What Ike started with was about two-thirds the total weight of a fi-
nished Hupmobile and in pretty poor condition. And so the hunt was
on: ancient spare parts had to be located, photographs of what the car
had originally looked like had to be found, swatches of the original
upholstery had to be obtained and mechanical detail had to be un-
earthed from old books, old memories, any source which may have
them.

But parts for a 1909 Hupmobile are hard to get and many are
more than hard to get: they are impossible to obtain. In those cases,
Ike simply got to work in his shop and made the parts from scratch,
starting with simple hand tools, bits of metal and an immense amount
of patience.
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Gradually, the 1909 Hupmobile roadster took shape as ke
pieced it together, one part at a time. Wooden wheels were rebuilt
from new wood to the old designs, brasswork painstakingly dupli-
cated from original pieces, leather buttoned upholstery handmade
from raw materials, working always from photos and drawings of the
car when new.

Finally came the day when the little Hupp was rolled from the
garage. Fill the gas tank, turn the magneto on, retard the spark and
push the throttle lever forward, turn the engine slowly over a couple
of times, then snap the crank upward and hope she doesn’t kick back
and the Hupp was running like the day it was made.

That 1909 Hupmobile was the first car that Ike Clarkson re-
stored. Today it stands in the Museum, surrounded by dozens more of
the more than fifty vehicles Ike either restored or did major work on.

The collection grew, storage did present problems. The cars
were stored at the home of Marguerite Ablett whose farm Ike worked
on a shared-basis. Miss Ablett supported Ike in his endeavors when-
ever she could. And the word spread about the farmer with the build-
ings stuffed with ancient vehicles, all in perfect running order, and the
visitors began to turn up at the Clarkson farm.

After 15 years of this, Ike had been approached several times
by single people and by groups interested in purchasing his collection,
or parts of it. At one point, he was offered $100,000 for a part of the
collection. The offer was turned down, for the cars would have left
Manitoba on their purchase. Instead, the entire collection, numbering,
at that point, 47 restored vehicles and about as many more for parts,
plus buildings full of farm equipment and antique household effects,
were offered to the province. Free.

In the end, it was decided by all concerned that the community
had to preserve the fine Clarkson collection of ancient autos, in
Manitoba. Manitoba Automobile Museum Foundation was set up and
an Agreement between the Foundation and Mr. Clarkson was made
on April 8, 1961. The Agreement specified that the Foundation
would, within five years, construct a Museum to house the Clarkson
collection of vehicles and employ qualified personnel to keep the en-
tire property in good order. Mr. Clarkson, at a small salary, was to be-
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come the first Curator of the collection and, during his lifetime, was
to have a great deal of input into the enlargement of the collection.

For Ike his greatest dream had come true. A museum was
opened in 1967 and he continued to work on the cars until his passing
in 1971 at the age of 58. After Mr. Clarkson's death, Miss Ablett as
the beneficiary turned over the entire estate to the museum. Today
she 1s recognized as being a co-founder of the museum.

A cairn with a plaque has been raised in front of the museum
to commemorate the two individuals for their dedication in preserving
the heritage of the museum.

Currently, the Museum has a small group of local historical
buildings, all of which will eventually be restored as a part of the Mu-
seum complex and, as well, a large, modem storage building which
also houses the Museum’s workshop.

The majority of work on the collection, is done during the win-
ter months and often is done by volunteer laborers from the area, ex-
pecting and receiving no compensation whatever for their many hours
of loving labour on the exhibits. In common with nearly all museums,
there is never enough funding available to do everything which could
be done, so the Museum also depends on donations from the commu-
nity, local clubs and the general public to help keep the collection in
good condition and to undertake further mechanical restoration of ve-
hicles, farm implements, furniture and other exhibits.

TEXT 3. SARATOGA AUTOMOBILE MUSEUM

The Saratoga Automobile Museum, b f
USA, preserves, interprets and exhibits \%ﬁ?‘ I €.
automobiles and carriages, and artifacts. 7
The focus is to celebrate and educate the
general public, students and enthusiasts
about the role of automobiles in this region
and country's social and economic devel-
opment, and the important engineering and g el T
design accomplishments these vehicles 5w
represent. = al

The mission of the Saratoga Auto- Saratoga Springs, NY
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mobile Museum is to display significant cars, trucks, and vehicles that
not only represent the automotive heritage of new York State but the
entire world of motorized transportation. In addition to a permanent
collection of vehicles, a variety of workshops, interactive displays,
lectures, and outdoor shows will expand the scope of the Museum.

The Museum i1s chartered by the Board of Regents of the State
of New York Department of Education as a not-for-profit institution.
The Museum i1s a member of the American Association of Museums
and the National Association of Automobile Museums.
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SUPPLEMENTARY MA-
TERIALS
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TEXTS FOR ADDITIONAL READING

TEXT 1. HISTORY OF CARS

The birth of the car as we know it today occurred over a period
of years. It was only in 1885 that the first real car rolled down on to
the streets. The earlier attempts, though successful, were steam pow-
ered road-vehicles.

The first self-propelled car was built by Nicolas Cugnot in
1769 which could attain speeds of up to 6 kms/hour. In 1771 he again
designed another steam-driven engine which ran so fast that it
rammed into a wall, recording the world’s first accident.

In 1807 Francois Isaac de Rivaz designed the first internal
combustion engine. This was subsequently used by him to develop
the world’s first vehicle to run on such an engine, one that used a
mixture of hydrogen and oxygen to generate energy.

This spawned the birth of a number of designs based on the in-
ternal combustion engine in the early nineteenth century with little or
no degree of commercial success. In 1860 thereafter, Jean Joseph
Etienne Lenoir built the first successful two-stroke gas-driven engine.
In 1862 he again built an experimental vehicle driven by his gas-
engine, which ran at a speed of 3 kms/hour. These cars became popu-
lar and by 1865 could be frequently espied on the roads.

The next major leap forward occurred in 1885 when the four-
stroke engine was devised. Gottlieb Daimler and Nicolas Otto worked
together on the mission till they fell apart. Daimler created his own
engines which he used both for cars and for the first four wheel horse-
less carriage. In the meanwhile, unknown to them, Karl Benz, was in
the process of creating his own advanced tri-cycle which proved to be
the first true car. This car first saw the light of the day in 1886.

The season of experiments continued across the seas in the
United States where Henry Ford began work on a horseless carriage
in 1890. He went several steps forward and in 1896, completed his
first car, the Quadricycle in 1896. This was an automobile powered
by a two cylinder gasoline engine. The Ford Motor Company was
launched in 1903 and in 1908 he catapulted his vehicle, Model T Ford
to the pinnacle of fame. Continuing with his innovations, he produced
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this model on a moving assembly line, thus introducing the modern
mass production techniques of the automobile industry.

The modern car, therefore comes, from a long list of ancestors,
and its lineage will hopefully grow longer as we progress!

TEXT 2. THE MOTOR CAR

The motor car is a form of mechanical transport and it is com-
posed of many different working units and parts. To provide the en-
ergy to make it go, it has an engine which in turn needs electric cur-
rent, petrol and air. The engine needs cooling so that it does not be-
come too hot, and oil to lubricate the bearing surfaces.

Also, there is the transmission system of clutch, gearbox, pro-
peller shaft and axle, which transmits the power from the engine to
the wheels to move the car along the road. Steering mechanism is
needed to guide the car in the right direction, brakes to slow it down
and stop it, and suspension to smooth out most of the bumps and jolts.

Memorize the following words and word combinations:

propeller shaft KapJaHHUMN Bl
axle BICh
suspension iJIBicKa

steering mechanism pynbOBUii MEXaHI3M

TEXT 3. ENGINE

An engine produces power by burning air and fuel. The fuel is
stored in a fuel tank. The fuel tank is connected to a fuel pipe. The
fuel pipe carries the fuel to a fuel pump. The fuel pump is connected
to the carburettor. The fuel pump pumps the fuel into the carburettor.
In the carburettor the fuel is mixed with air. The fuel and air are
drawn into the engine cylinder by the piston. Then the fuel and air are
compressed by the piston and ignited by the spark plug. They burn
and expand very quickly and push the piston down. Thus the power is
produced. The burned fuel and air are expelled from the cylinder by
the piston.
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The flow of gases into and out of the cylinder is controlled by
two valves. There is an inlet valve allowing fresh fuel mixture into the
cylinder and an exhaust valve which allows the burnt gases to escape.

There are two basic engine operating cycles:

a) the four-stroke cycle;

b) the two-stroke cycle.

The complete four-stroke cycle comprises:

1).the induction stroke (the piston moves downwards);
2).the compression stroke (the piston moves upwards);
3).the power stroke (the piston moves downwards);
4).the exhaust stroke (the piston moves upwards).

TEXT 4. DIFFERENT ENGINE DESIGNS

In addition to the different methods available for driving the
wheels, there are also many different engine designs.

Some years ago the sidevalve (s. v.) engine was very popular.
In this not-very-efficient design the valves were placed at the side of
the cylinders. The great majority of modern engines are of the over-
head-valve type (0. h. v.) in which the valves are positioned above the
pistons with their heads facing downward. Because the valve stems,
in this arrangement, are some distance from the camshaft, “push-
rods”, and “rockers” are normally used to provide the necessary
means of operation.

A variation of the overhead-valve design is the overhead cam-
shaft (0. h. ¢.). this does away with push-rods and sometimes rockers,
because the camshaft is fitted above the valve stems and can operate
directly on them.

There are also the V-type and “horizontally-opposed™ engines,
and others.

The whole subject of cars and engines i1s a fascinating one.
Now when you know more about it you will be able to take a greater
interest in your own family car and in those you see on the roads. And
when you begin to drive you will understand what is happening as
you operate the various controls.
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Memorize the following words and word combinations:

side-valve engine JIBUTYH 3 OOKOBHM PO3MIILICHHSIM KJa-
NaHiB

overhead valve engine JIBUTYH 3 BEPXHIM PO3MIIICHHAM KJa-
MaHiB, BEpXHbOKJIAIIAHHUHN JBUTYH

valve stem IITOK/CTEP>KEHb KJlaraHa

push rod IITaHra mroBxaya (KjamaHa)

rocker KOPOMUCIIO

V-type engine V- nonionuii auryH (3 V-nomioHuUM

PO3MIIIEHHAM HWJIIHAPIB)
horizontally-opposed en- IBUTYH 3 TOPU3OHTAIBHO PO3MIIICHH-
gine MU OTNO3UTHUMHM IUJITHAPAMHU

TEXT 5. THE FOUR-STROKE CYCLE OF ENGINE
OPERATION

Most modern car engines operate on a four-stroke cycle. This
means that each piston travels down twice and up twice after each ig-
nition of the petrol/air mixture, making four strokes in all. To simplify
the operating sequence, we will assume that our engine has only one
cylinder.

Induction. This begins with the piston at the top of its stroke
and the inlet valve open. As the piston goes down it draws the pet-
rol/air mixture into the cylinder past the open inlet valve.

Compression. When the piston has completed its down-stroke,
the inlet valve closes. The revolving crankshaft then pushes the piston
up again, and the mixture now in the cylinder is compressed upward
into the combustion chamber. At the top of the stroke it 1s fully com-
pressed.

Ignition (Firing). At this point a spark occurs between the elec-
trodes of the sparking plug. This ignites the petrol/air mixture. The
heat from the explosion causes high pressure on the top of the piston
which is thus forced downward.

Exhaust. At the end of this down-stroke, the exhaust valve
opens and during the following up-stroke the products of combustion
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are pushed past the valve and out of the engine. This cycle is con-
stantly repeated so long as the engine is running.

TEXT 6. AUTOMATIC TRANSMISSION

While many drivers like to control their cars by the normal
gearbox and gear lever, some motorists prefer to drive with as little
effort as possible. Automatic transmission takes much of the work
away from the driver who only has to accelerate when he wants to go
faster and brake when he wishes to slow down or stop. All the neces-
sary gear changing is done quite automatically within the transmis-
sion. There is no clutch pedal, only an enlarged brake pedal and an
accelerator. A selector lever replaces the normal gear lever.

Several types of automatic transmission are available. In one
of the well-known types there are six selector positions — 1, 2, D
(Drive), N (Neutral), R (Reverse), P (Park).

In position “P” the transmission is locked and the car cannot
be moved. At “N” the engine can be started but the transmission is not
engaged. Fully automatic operation is obtained by putting the lever at
“D”, and all normal driving can be done in this position. On the other
hand, first or second gears of the transmission can be engaged and
help by using positions “1”” or “2”. This may be useful for starting on
a steep slope, climbing steep hills or for holding a lower gear whilst
accelerating quickly.

TEXT 7. SEQUENCE OF ACTIONS

We shall now look again at what happens after the driver turns
the ignition key. These things do not all happen one after the other.
Many happen at the same time.

1. The driver turns the key. Electricity flows to the starter
motor.

2. The starter turns the engine. The crankshaft and the cam-
shaft turn. The pistons go up and down.

3. The cam in the distributor turns. Electricity flows into the
primary coil.
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4. Air 1s sucked into the carburettor. Petrol and air go to the
cylinders.

5. The sparking plug fires the mixture. It explodes.

6. The engine is now running.

7. The dynamo i1s working. It is charging the battery. The bat-
tery 1s supplying electricity for the sparking plugs, the coil, the lights,
etc.

8. The gear is in neutral. The clutch pedal is pushed down.

9. The gear lever is put to first gear. The brake is put off.

10. The clutch pedal is let out. The clutch plate touches the
flywheel.

11. The accelerator pedal is pushed down. More mixture
flows to the cylinders. The explosions are stronger.

12. The car moves.

13. As the car moves faster the gears are changed to higher
ones.

TEXT 8. VALVES AND CAMSHAFT

There are two valves to each cylinder: one inlet and one ex-
haust. The inlet valves let the petrol/air mixture into the engine, while
the exhaust valves allow the burnt gases after combustion to escape
from the engine. Both sets of valves have to be arranged, to open and
close at just the right moment. This is done by means of camshaft.

The camshaft is driven by a chain or gear at half the speed of
the crankshaft. It has specially-shaped projections, known as cams, set
at varying angles. There are as many cams as there are valves, and as
the camshaft revolves, each cam causes its corresponding valve to
open. Then, as the cam moves further round, a coil spring fitted round
the valve stem forces the valve to shut, and it is then ready to open
again next time the cam comes round.

During every revolution of the camshaft all the valves open
and close once. In a fast-moving car fitted with a four-cylinder en-
gine, each valve opens and closes between thirty and forty times
every second. This gives you some idea of the speed of operation and
the accuracy needed to obtain correct timing.

129



Memorize words and word combinations:

chain JIAHITIOT
projection BUCTYTI
cam KyJIa4oK
coil spring cripajbHa MPYyKHUHA
valve stem IMTOK (CTEP>KEHb) KJIallaHa
revolution o0epT
accuracy TOYHICTb
TEXT 9.

Large-scale production of automobiles began in the early
1950s. New automotive features included air conditioning, electri-
cally operated car windows, seat adjusters, and a change from a 6-volt
to a 12-volt ignition system which improved engine performance.
American cars tended to borrow design features normally found on
aircraft and ships. Cars increased in size and weight, but power steer-
ing and brakes made them easier to handle. Across the Atlantic,
Europeans were making smaller and lighter cars that weighed less
than 28001b. Their sports cars had hand-fashioned aluminium bodies
over a steel chassis and a framework.

In the early days of the car, the biggest worry was keeping it
running. Today we are concerned with aerodynamic designs for speed
and fuel efficiency, passenger safety issues, and pollution control sys-
tems. In 1900 a car might have a total of 100 parts, while today it has
some 14,000. Design innovations include breakthroughs in compu-
terization, high-strength plastics, and alloys of steel and nonferrous
metals. Accessories can include CD players, tape decks, television
and phone installations, and separate sound and temperature controls
in the front and back of a vehicle. Some cars come equipped with sat-
ellite-aided global positioning system (GPS) locator beacons, ena-
bling a remote operator to locate a vehicle, map its location, and, if
necessary, direct repair or emergency workers to the scene.

In one form or another, the vehicle has become the major
transporter of people and goods in the world. Its basic design and
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power systems have been widely adapted to vehicles such as the am-
bulance, jeep, police car, limousine, pickup truck, and tractor trailer.

Today’s automobile industry has helped to shape the financial
world, and 1s a major barometer of the economic health of a nation.
Automobile sales represent more than one-fifth of U.S. wholesale
business, and more than one-fourth of its retail trade. Japan and West-
ern Europe are rapidly approaching these levels.

Memorize words and word combinations:

large-scale MAaCOBUH

adjuster PUCTPINA pETyJIFOBaHHS
to borrow 3aM03UYUTH

to handle KEpyBaTu

safety Oesreka

breakthrough IPOPUB

alloy CILIaB

non-ferrous metal KOJILOPOBUI METaJl
equipped OCHAIIICHU

retail trade pO3/IpiOHA TOPTIBIIS

TEXT 10. TRANSPORTATION SECTOR IN UKRAINE

In Ukraine, the share of transportation energy consumption
(about 10%) 1is still substantially lower than in western countries
(about 30%). The increase in transport activity in Ukraine is inevita-
ble and necessary to economic growth, and the best hope for curbing
energy related problems is the conservation and improvement of the
public transport system. Before 1990, Ukraine had a relatively energy
efficient transportation system with high shares of public transporta-
tion. The importance of public transport has been recognized in the
Government of Ukraine’s national strategies, but the means to pursue
them are lacking, while more open markets and the push for individ-
ual mobility create constantly increasing demand for road based
transportation.

The GHG emissions from the transportation sector are not easy
to calculate. Estimates are based on the use of fuel by the sector and
the emission factors. The most common energy resources used in the
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transportation sector in Ukraine are: petrol, motor fuel (including li-
quid), diesel, aviation spirit, natural gas, gas turbine fuel, heat and
electric energy, coal, and mazut.

Traditionally, the major transport load in Ukraine was carried
by public transportation, of which, the auto transport and railway used
to carry up to 90% of all passengers and freight. Within the residential
areas up to 50% of passenger travel is by bus, while underground,
trams, and trolley buses share the rest. The majority of inter-city
transportation is by railway.

Road transportation, private and public, is the most popular
mode for passenger travel, accounting for 44% of the total. It is also
the most energy intensive and environmentally dangerous transporta-
tion form. Vehicles emit many greenhouse gases, as well as many
other pollutants, such as heavy metals. Since the mid-90s, the number
of private cars has been growing rapidly, this growth is expected to
continue, along with the accompanying GHG emissions. The stock of
public vehicles in Ukraine has not been renewed over the last decade,
nor has it been maintained according to the technological practices
and standards.

Methods to improve efficiency in transportation

There are three key policy areas where the energy efficiency in
the transportation sector can be promoted: general development strat-
egy, economic instruments to reduce demand, and technological solu-
tions. These policies, in turn, will curb the growth of GHG emissions
in the transportation sector.

General development strategy

The focus of the national strategy in Ukraine is the transporta-
tion system infrastructure. There is a need in careful planning to ac-
commodate the growing private transportation fleet while adjusting
the public transport that is reliable, convenient, affordable, and safe.
By increasing individual vehicle load and distances traveled, this
strategy will limit long-term growth of fuel consumption.
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Economic instruments to reduce demand

Economic policy mechanisms to reduce demand for transpor-
tation are usually aimed at integrating economic and environmental
decision-making. Some of the studies show that tariffs, tax incentives
and other similar mechanisms can bring about significant fuel use ef-
ficiency, trips length reduction, infrastructure modification (Ministry
of Transport of Ukraine 1999).

Fuel efficiency and alternative fuels

The efficiency of fuel use is a major objective of current trans-
portation technology. It is estimated that the average fuel consump-
tion of the current fleet of motor cars could be reduced 50% by using
more efficient engines, lightweight construction, and low-air resis-
tance design. In addition, larger use of liquefied petroleum gas and
compressed natural gas, introduction of alternative fuels (natural gas,
propane, electric transport) could reduce CO, emissions by 10-30%
(Ministry of Transport of Ukraine, 1999).

Summary

The transportation sector is the fastest growing source of
greenhouse gases emissions and there is a high abatement cost to re-
duce emissions. Hopefully, Ukraine can learn from the Westerns’
mistakes, which shows that the extensive road infrastructure did not
solve congestion problems, but often generates more problems, and
find its own way.
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AUTOMOBILE ELECTRONICS

THE EARLY YEARS

Automotive history began in the middle of the eighteenth cen-
tury when a Frenchman, Nicholas Cugnot, produced the world's first
automobile. It used the power of the industrial revolution — the steam
engine — to open up the possibility of moving people and goods
quickly and conveniently from door to door. In the early part of the
twentieth century this dream turned to reality for millions of people
when Henry Ford developed the technique of the production line - the
'second industrial revolution'. Mass-production enabled the produc-
tion of automobiles at low cost and spawned the world's greatest
manufacturing industry. With advances in technology, the perform-
ance of the motor car has increased beyond even the most exagger-
ated predictions of those early years, but so too has the number of ve-
hicles on the road and their impact on the global environment.

ELECTRONICS AND AUTOMOBILES

Although car radios, using valve circuits, had been manufac-
tured as early as the 1930s, it was the invention of the transistor in
1948 and the integrated circuit (1C or 'silicon chip') in 1959 which
enabled automobile electronics to become a reality.

One of the earliest automotive applications for these new elec-
tronic devices was in transistorized ignition systems, the first of
which was designed in 1962 by General Motors. Progress was com-
paratively swift and by 1967 Bosch had a simple electronic fuel injec-
tion control system in series production. Further new products fol-
lowed in the late 1960s, including cruise control and anti-lock braking
systems (ABS). Unfortunately, although novel, all of these added
electronic features were expensive and were based around the rela-
tively unreliable analogue circuits of the time, making them costly to
maintain. Not surprisingly, they gained little popularity with the mo-
toring public.

It was the environmental impact of automobiles which ulti-
mately stimulated one of the most significant changes in car design -
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the widespread adoption of microcomputer-based engine control
technology. The US Clean Air Act of 1971 required that harmful
automobile exhaust emissions be drastically reduced and, by fortunate
coincidence, 1971 was also the year that the microprocessor, the heart
of all modern microcomputer-based automobile control systems, was
first manufactured. This 'third industrial revolution' -the application of
microcomputer technology — ultimately led to a complete change in
the concept of the motor car. Engine designers quickly seized upon
the microprocessor as the solution to their emission control problems
and vital links between computer technology and automobiles were
soon forged. The first automotive application of the microprocessor
was in GM's MISAR ignition timing control system, introduced in
1976. 1t enabled very precise control of spark timing, leading to in-
creased engine output and efficiency, together with much lower ex-
haust emissions. Other car makers soon followed GM's lead and igni-
tion systems are now almost universally of this type.

Pressure to install more advanced microprocessor engine con-
trol systems arose in the late 1970s, when a host of US federal and
state government exhaust emission and fuel economy requirements
were introduced. These regulations posed a unique problem; to meet
all of the requirements simultaneously and yet still maintain good
driveability required interactive engine controls. Mechanical controls
of the necessary sophistication were either not possible or not cost-
effective. This gave rise to ‘acceptance-through-necessity’ of the mi-
croprocessor by the US motor industry. For example, by 1981 micro-
computer-based engine controls were incorporated into the entire US
petrol-engined car production of General Motors, requiring the manu-
facture of 3.7 million electronic control units (ECUs) per year for that
company alone (a rate of 22 000 ECUs per day).

Europe has traditionally lagged well behind the USA and Ja-
pan in exhaust emission legislation and it was not until January 1993
that US-style emission control systems were made a mandatory re-
quirement for all cars sold in EC countries. This means that almost
the entire passenger car production of the advanced nations, about
forty million vehicles per year, is now fitted with microcomputer-
based engine controls.

135



ENHANCED VEHICLE PERFORMANCE

The 1980s saw an explosion in the manufacture of ‘high-tech’
microprocessor-based consumer products, ranging from washing ma-
chines through to video cassette recorders. In parallel with this growth
came ever-increasing consumer expectations of performance, func-
tionality and reliability improvements in motor cars. Vehicle manu-
facturers, by now confident and proficient in the application of mi-
croprocessors to engine control, began to diversify into new areas of
automobile electronics.

Microprocessor control of automatic transmissions (introduced
by Toyota in 1981) provides smoother shifting and more fuel-efficient
gearboxes. Traction control systems (TCS) can assist when accelerat-
ing on slippery road surfaces. ABS is an invaluable braking aid when
driving conditions are poor. Ever more sophisticated chassis control is
possible via electronically-controlled 4-wheel steering (E4WS),
which precisely steers the rear wheels in sympathy with those at the
front to increase stability when cornering or changing lanes. Elec-
tronic control of the suspension system is also increasingly utilized as
a means of improving vehicle handling without compromising com-
fort.

Within the passenger cabin, electronics have been used to dras-
tically improve comfort; as well as the ubiquitous in-car stereo sys-
tem, many vehicles now feature such luxuries as electrically-operated
seats, mirrors, sunroof and windows. Electronically-controlled air-
conditioning systems are commonly found on 'high-line' vehicles and
are gradually being introduced onto smaller vehicles as purchaser ex-
pectations rise.

Safety and security are the latest beneficiaries of electronic
technology. Air-bag systems are a proven safety feature and are now a
mandatory fitment on US cars and a standard fitment on many Euro-
pean cars. Side-impact air-bags have also been introduced by some
manufacturers, thanks to recent developments in sensor technology.

Car security 1s a particularly important issue in the UK, where
the level of car crime is the highest in the world. Most UK-market ve-
hicles are now supplied with a factory-fitted burglar alarm and engine
immobilization system; a trend which is helping to reduce the cost of
insurance for late-model vehicles.
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CURRENT AND FUTURE TRENDS IN AUTOMOBILE
ELECTRONICS

The enormous advances in electronic technology throughout
the 1980s and early 1990s have brought about great changes in the
status of automobile electronics. Reliability has improved greatly and
costs have been reduced. Electronic components are now much
smaller, drastically reducing weight, space and electrical power re-
quirements. Thanks to the availability of powerful and inexpensive
microprocessors, computing power is no longer a limitation to the de-
velopment of electronic control systems. Future developments are
therefore likely to centre on the refinement of existing automotive
electronic systems, coupled with advances in sensor and actuator
technology. These changes will have an impact in the four main areas
of vehicle operation;

1 environmental;

2 safety;

3 ergonomics;

4 social infrastructure.

Environmental considerations

With approximately four hundred million vehicles on the
world’s roads, the environmental impact of the automobile is awe-
some. For example, German government research has shown that,
from ‘cradle to grave’, a typical car produces 59.7 tonnes of carbon
dioxide (the ‘greenhouse gas’), 2 040 million cubic metres of polluted
air, and 26.5 tonnes of solid rubbish to add to the problems of waste
disposal experienced by most Western countries.

If valuable fuel reserves are to be preserved and the global
ecology 1s to be maintained, it is imperative that electronic systems
are developed to improve engine efficiency. Currently, most govern-
ments fnsist that cars are fitted with a 'catalytic converter' which
cleans up the exhaust gasses as they leave the engine. Unfortunately,
in order to function properly, the catalyst requires that the engine be
operated in a relatively inefficient manner - a situation that may be
aptly described as 'the tail wagging the dog'. Around the world, auto-
mobile engineers are working on solutions which allow more efficient

137



combustion to take place. Improving combustion efficiency achieves
two important aims; it maximizes fuel economy, thereby conserving
valuable hydrocarbon resources, and it reduces the emission of carbon
dioxide and other pollutants.

Many vehicle manufacturers have already developed so-called
'lean-burn' engines which, together with advanced electronic control
of the spark and fuel-injection systems, provide fuel efficiency gains
of up to 25% over conventional engines, as well as lower pollution
levels.

A reduced environmental impact may also be attained through
the use of 'alternative fuels' and as we enter the twenty-first century it
is likely that interest will increase. Methanol, electric and hybrid (hy-
drocarbon/electric) propulsion systems may become increasingly vi-
able as petrol prices rise through a combination of scarcity and 'car-
bon tax'. Research will concentrate on making the required motors,
sensors, actuators and controllers smaller, faster and smarter.

Safety

Annual road accident statistics have relatively little impact in
the UK, where death or injury through car accidents is accepted al-
most as a fact of life. However, when these statistics are compared
with vehicle use and hours of life lost, road traffic accidents emerge
as a major cause of death, particularly for young people. Every car
produced, on average over its lifetime, is responsible for about 800
hours of life lost through a fatality and about 3 000 hours of life dam-
aged through injury. Statistically, about one person in every 100 will
be killed in a road traffic accident. Thankfully, over the past few years
safety has taken a rising profile in the marketing of automobiles. The
application of advanced electronic technology focuses on two main
areas: (1) active safety, assisting the driver in avoiding an accident
and promoting safer driving; and (2) passive safety, protecting the ve-
hicle occupants once a collision has become inevitable.

Active safety

As electronic control systems have been incorporated into
automobiles the driver 'workload' has been reduced and driving has
become less fatiguing and safer. The extreme swiftness with which
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electronic systems can process data and intervene in chassis control
means that in an emergency situation they can be invaluable. Cur-
rently, traction control systems (TCS) and anti-lock braking systems
(ABS) can rescue a driver from a situation that would otherwise result
in an accident. Improved sensing technology, such as the use of radar
and infrared detectors, can enable obstacle recognition systems to be
linked to speed control, TCS and ABS, in order to provide even
greater levels of safety. Electronically-controlled four-wheel steering
has been used as an aid to chassis stability since the late 1980s. In fu-
ture, such systems will be enhanced by the use of additional sensors
to monitor rate of yaw and the cornering forces generated by each
tyre. Using this information a powerful electronic controller will be
able to individually steer each end of the vehicle to maintain the de-
sired path through a curve. Other important developments could in-
clude driver monitoring systems, which can warn a driver if his be-
haviour or reactions become abnormal, and improved warning and
display systems which present information to the driver without re-
quiring him to look away from the road.

Passive safety

Seatbelts have been fitted to UK-market cars since the 1960s
and have had a proven and dramatic impact on preventing injury
when an accident occurs. Air-bag systems were developed to supple-
ment seatbelts and were originally mechanically triggered. Fast-acting
electronics have considerably enhanced their performance however,
and modern air-bag controllers can detect the onset of an impact and
initiate air-bag inflation in less than one-hundredth of a second. In fu-
ture, air-bag controllers could be designed to predict a collision before
it actually occurs, possibly using radar-based speed and distance
measurement systems. Such technology would enable the bag to be
already inflated at the time of impact.

Ergonomics

A primary requirement of any passenger car is that it should be
comfortable and easy to operate; in other words 'ergonomically de-
signed'. Controls need to be light and precise in operation, driver in-
formation should be presented in a clear and logical fashion.
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Electronic systems can improve vehicle ergonomics by provid-
ing power-assisted and 'intelligent' controls. For example, some
manufacturers have produced vehicles in which the steering wheel
and column automatically swing towards the dashboard to give easier
access when the driver enters or leaves the car. Others have intro-
duced cars with electronic 'keys', which not only operate the door and
ignition locks but also hold data to automatically adjust the seat, mir-
rors and steering column to a personalized position. Further common
examples include 'speed-sensitive' power steering and cruise-control,
which reduces driver fatigue on long journeys. In future, such systems
will be enhanced by using additional microcomputers and sensors to
assess road surface and traffic flow conditions, enabling control sys-
tem behaviour to be modified accordingly.

As cars have become more sophisticated, the increase in the
amount of information available to the driver has led to a proliferation
in the number of indicators and warning lights on the dashboard.
Some instrument panels have become very complex indeed. Electron-
ics are now being used to simplify the presentation of this data and
improve legibility through the use of liquid crystal displays (LCDs)
and vacuum fluorescent displays (VFDs). Many manufacturers are
currently researching novel display systems which project an image
of the instrument onto the inside of the windscreen, just below the
driver's line of sight. These so-called 'head-up displays' (HUDs) are
proving easy to read in all lighting conditions, without requiring the
driver to look away from the road. Further developments may include
the use of audible warnings to augment visual information, as in air-
craft cockpits.

Social infrastructure

As society becomes more information oriented, cars will in-
creasingly be fitted with equipment to provide drivers and passengers
with information from extravehicular sources. Future on-board com-
munication systems will enable drivers to avoid traffic jams and acci-
dents, and to take advantage of information relating to the availability
of parking spaces or the location of particular stores and shops.

Currently, most vehicles are fitted with an AM/FM radio
which provides entertainment and a basic level of traffic information
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from 'traffic bulletins', read by station announcers. In the early 1990s
the highly successful Radio Data System (RDS) was introduced in
Europe as a means of enhancing the information-carrying ability of
FM broadcasts by transmitting digital data along with the radio signal.
Many vehicles are now supplied with RDS radios as a standard fit-
ment.

Future traffic data systems will be far more comprehensive;
road information systems have already been demonstrated and incor-
porate a large-area display screen to provide navigation and route
guidance facilities. The navigation system is able to display the cur-
rent location of the vehicle and an ideal route to follow to reach the
destination in a minimum time. Vehicle position is continuously up-
dated using data from vehicle speed sensors, an in-car gyroscope and
signals received from the GPS (Global Positioning System) satellite
network. The predicted position can then be compared with a road
map, held on a CD-ROM data disc.

Other navigation devices include AutoGuide, a low-cost sys-
tem which relies on roadside beacons to undertake two-way commu-
nication with the vehicle's navigation electronics. The beacons are
linked to a central traffic-control computer which tries to keep traffic
flowing smoothly and safely by guiding drivers away from trou-
blespots.

Since all of these systems depend upon the provision of a
large-scale communications infrastructure for their operation, gov-
ernments around the world are supporting developments in this area.
In Europe, the EU countries are promoting the DRIVE and PROME-
THEUS initiatives. In the USA, the federal government is working
with universities to develop the IVHS (Intelligent Vehicle-Highway
System), and in Japan VICS (Vehicle Information and Commun-
ication System) is being developed.

AUTOMOBILE ELECTRONICS

The 1970s brought stringent exhaust emission regulations and
the first oil crisis, stimulating a demand for clean, energy efficient
automobiles which was satisfied only through the application of elec-
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tronic engine controls. Initial difficulties in using electronics in the
harsh automotive environment were quickly overcome.

During the 1980s, the development of microprocessor control
systems in tandem with precision mechanical systems made cars
faster, safer, more comfortable and still more fuel efficient. Excel-
lence in powertrain performance is now taken for granted. In the early
1990s, consumer demands became even more sophisticated. Familiar-
ity with domestic electronic products, such as video cassette record-
ers, home computers and satellite television receivers has led to in-
creased expectations of automobile comfort, safety and convenience
features to the extent that CD players, mobile telephones, ABS and
air-bags have become the norm on luxury vehicles.

The key issues in automobile design for the next century will
be safety and the environment. Fortunately, rapid developments in
electronics will help in these areas. The time delay between the de-
velopment of new automotive electronic devices and their intro-
duction into series production is continuously reducing. Each year, as
the capabilities of electronic systems improve, their size, weight, cost
and power consumption is reduced. Predictions by the large automo-
tive electronics suppliers suggest that the demand for electronic sys-
tems will grow at a rate of about 12% per year through the 1990s. By
the end of the 1990s it is estimated that over one-third of a typical
car's components will be electrical or electronic and a typical vehicle
will be fitted with as many as 50 electronic sensors. Automotive elec-
tronics will continue to grow even further in importance in the next
century, requiring all those involved in designing, selling and main-
taining vehicles to have a sound knowledge of these systems.

THE AUTOMOBILE ELECTRICAL SYSTEM

The electrical systems of vehicles manufactured up to the mid-
1970s were comparatively simple, consisting of just a few circuits for
lighting, wiper and heater motors, and a points-type ignition system.
The 1980s saw remarkable advances in electronics technology which
brought about a corresponding growth in electrical system functional-
ity and a rapid increase in the number and complexity of electrical
modules incorporated into vehicles. However, everything has to be in-
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terconnected and that means that vehicle electrical wiring systems
have become alarmingly complex, with more and more connectors,
terminals, relays and control units being required.

In order to allow the automobile technician to grasp the opera-
tion of the vehicle electrical system it is normal to decompose it into a
number of smaller subsystems. If an electrical fault arises, diagnosis
can then be confined to the particular sub-system affected.

Vehicle sub-systems

Although there are no formal definitions for vehicle sub-
systems, the following will be applicable to most automobiles:

Battery and charging system

The battery is a device cable of converting chemical energy
into electrical energy, and vice versa. It acts as a store of energy to
operate electrical equipment when the electrical load exceeds genera-
tor output and when the engine is off. A major task of the battery is to
provide the power necessary to crank the engine and get it started.
Once the engine is started the charging system (comprising an ac gen-
erator, rectifier circuit and voltage regulator) maintains the battery in
an optimally charged state and supplies electrical power at a regulated
dc voltage to the whole vehicle.

Engine starting system

The engine starting system comprises a powerful (1-2 kW) dc
starter motor which cranks the engine when the ignition key is turned.
The starter motor is invariably the greatest electrical load on any ve-
hicle and so the whole starting system must be designed to handle
very large currents (up to 500 A in some cases).

Lighting system

Legal requirements for vehicle lighting vary from country to
country, but in general all vehicles must be equipped with lights that
allow the vehicle to be seen by other drivers and its movements an-
ticipated (via brake, turn signal and reversing lights). In order to en-
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sure safe night-driving, most countries enforce minimum require-
ments for headlight brightness and aim.

Engine management system

The engine management system controls the basic fuelling and
ignition parameters for the engine. It generally consists of a micro-
computer-based electronic control unit (ECU) to which various sen-
sors and actuators are connected. The ECU's microcomputer is pro-
grammed to ensure that the engine is always operating at a condition
for minimal exhaust-gas emissions and maximum power and econ-
omy. The engine ECU is generally the most powerful control system
on the vehicle and may well have overriding control of heater/air-
conditioner systems, automatic transmission control systems and so
on.

Chassis control systems

This area is generally taken to include anti-lock braking sys-
tems (ABS), traction control systems (TCS), four-wheel steering sys-
tems (4WS) and electronically controlled suspension systems. They
provide enhanced safety and comfort by assisting the driver in con-
trolling the vehicle, especially when driving in adverse or unpredict-
able conditions.

Body electrical systems

These systems are largely concerned with passenger comfort
and safety. They include a broad range of electrical and electronic
equipment such as the heater/ air-conditioner, instrument pack,
washer-wipers, power windows, sunroof, mirrors, seats, etc. As cus-
tomer expectations have risen, the available range of body electronic
systems has expanded enormously in recent years and now includes
features such as the supplementary restraint system (SRS or 'air-bag').

In-car entertainment (ICE)

Most vehicles are supplied with a radio-cassette unit ready fit-
ted and many also have provision for a CD player. The ICE system
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will include a radio aerial, power amplifier and a number of loud-
speakers.

VEHICLE ELECTRICAL DISTRIBUTION SYSTEM

The increased application of electrical and electronic systems
in automobiles has resulted in the need for complex electrical distri-
bution systems. A mid-priced, medium-size car of the 1990s typically
contains more than 1.5 km of wiring and more than 2 000 terminals,
connectors and relays. The weight of such an electrical distribution
system exceeds 30 kg.

The major component of the electrical distribution system is
the wiring harness. This consists of bundles of cables that connect all
of the electrical parts in a vehicle. It has two primary functions; (i) to
act as a power distribution network, and (ii) to act as an information
distribution network, connecting sensors and actuators with electronic
control units.

As may be imagined, the wiring harness presents vehicle
manufacturers with many problems; it is very expensive to produce
(often only the engine and transmission cost more) and it cannot be
accurately specified until late in the car design process (when the ex-
act location of all components has been defined). Moreover, since the
majority of vehicle breakdowns are caused by electrical failure, vehi-
cle reliability is critically dependent upon good wiring harness design
and installation.

In general, the wiring harness is divided into a main harness
that runs the length of the vehicle (connecting the battery to the charg-
ing system, vehicle interior, lighting and accessory circuits) and vari-
ous sub-harnesses (door wiring sub-harnesses, tailgate wiring sub-
harness, roof wiring sub-harness). In order to aid vehicle assembly
and servicing it is normal for the sub-harnesses to connect to the main
harness via connector blocks.

BATTERIES

Batteries are electrochemical devices for storing electrical en-
ergy in a chemical form. Active materials in the battery react chemi-
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cally to produce a flow of direct current whenever motors, lights or
other current consuming loads are connected across the terminals.

In automotive applications the battery performs four functions:

1) It supplies current to accessories when the engine is not
running.

2) It supplies energy to the starter motor and ignition system
when the engine is started.

3) It intermittently supplies current for the lights, heater and
other accessories when the electrical demands of these de-
vices exceed the output of the generator.

4) It acts as a voltage stabilizer for the electrical system.

The basic cell

A basic battery cell is formed when two plates of dissimilar
material are placed in a solution called an electrolyte. In automobile
batteries the plates are made of lead (chemical symbol Pb) and lead
dioxide (Pb0O,). and the electrolyte is a solution of sulphuric acid and
water (H,SO,4 and H,0).

Due to the chemical reaction that occurs between the electro-
lyte and the dissimilar plates, a voltage of about two volts exists be-
tween the two plates. If the cell is connected to a 2 V bulb, current
flows from one plate through the electrolyte to the other plate, and
then through the bulb to complete the circuit (Figure 3.5).

Since virtually all car electrical systems are designed to oper-
ate at a voltage of about 12 V, a car battery is comprised of six sepa-
rate 2-volt cells, connected in series.

Service requirements of batteries

Batteries constructed with lead-calcium grids require no main-
tenance other than a periodic check on the cleanliness and security of
the terminals. Since these batteries are usually 'sealed for life', no
other checks are possible. A useful feature of these batteries is that
they are less susceptible to overcharging than the conventional type
and seldom give trouble.

Batteries constructed using lead-antimony grids consume a
certain amount of water and periodic 'topping-up' with distilled water
is required. Filler caps are fitted for this reason. A major shortcoming
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of these batteries is that over a period of time antimony migrates from
the positive grid to the negative grid. This makes the battery suscepti-
ble to overcharg ing, leading to positive plate oxidation and hence
crumbling of the plate material.

Batteries are generally very reliable components and, provid-
ing that the charging system is operating correctly, will give at least 4
years of reliable service. Due to their relative cheapness (and the great
amount of inconvenience that results when one loses charge) it is
normally wise to simply replace them at the first sign of trouble.

MICROPROCESSOR SYSTEMS

Most automobiles carry a number of electronic control units
(ECUs) which control the operation of various mechanical and elec-
trical systems. The term 'ECU' is very general, and many ECUs con-
tain just one or two ICs to perform simple timing functions such as
courtesy-light delay or heated rear window operation. Other ECUs are
much more sophisticated however, and control complex systems such
as fuel injection, ignition, automatic transmission and anti-lock brake
operation. These ECUs are actually microcomputers and so rely upon
microprocessors for their operation.

Microprocessors are comparatively low-cost digital ICs which
are able to perform numerical calculations and make simple decisions
using data coded in the form of binary numbers (combinations of
logical ' 1's and 'O's). When a microprocessor (which is sometimes
called a central processor unit or CPU) is combined with other com-
ponents, such as memory ICs and input/output circuits, a microcom-
puter is formed. A microcomputer takes information from the outside
world, in the form of electrical signal from sensors, and makes deci-
sions based on a sequence of predefined instructions (the computer
program) which is permanently stored in memory. According to the
results of these decisions, the microcomputer then commands actua-
tors, such as solenoids, relays and motors, to achieve the required
outcome. This basic configuration is illustrated in Figure 1.

The power of the microcomputer arises from the microproces-
sor's ability to execute instructions very quickly; for example, a high-
performance microprocessor can add two numbers in under one mil-
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lionth of a second. Microcomputers are thus able to perform many
automobile control functions with great speed, accuracy and reliabil-
ity, and with a precision that cannot be matched by mechanical, hy-
draulic or vacuum devices. Typical applications include the control of
the engine's air/fuel ratio, exhaust gas recirculation (EGR), ignition
timing and automatic transmission gear change execution.

A significant economic advantage in using microcomputers is
that the same ICs and circuit board (known in computer jargon as the
hardware) can be used in many different control applications; it is
just the computer program (the software) that must be changed. For
example, it 1s usual for a vehicle manufacturer to use the same fuel in-
jection system across a wide range of engine types and sizes, it is only
the ECU's software that is modified to suit each variant.

Other advantages lie in the field of fault monitoring and diag-
nostics. Many automobile microcomputers are provided with addi-
tional memory space in which the microprocessor can store informa-
tion relating to any abnormal operation of the electrical or mechanical
systems. This data can be retrieved from the computer's memory
when the service technician is undertaking diagnostic work, thus en-
suring that faults are quickly identified and corrected.

Microprocessor fundamentals

Microprocessors first became available in 1971 when the Intel
Corporation launched a low-cost 4-bit microprocessor, code-named
the 4004, fabricated on a single silicon chip. Since that time, micro-
processors have undergone very rapid development which has in-
creased their speed and computing power to the extent that they are
now indispensable in the control of sophisticated consumer products
such as camcorders, washing machines and automobiles. Even the
most basic of cars carry at least one microprocessor (in the engine-
management ECU) and luxury-specification vehicles can have ten or
more located in various ECUs. Nowadays, there are virtually hun-
dreds of different types of microprocessor available, each optimized
for a particular range of tasks, however the basic operational concepts
remain the same for all.
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Figure 1. Configurartion of a microcomputer-based ECU

CONTROL STRATEGIES

As its name implies, the function of an electronic control unit
is to control the operation of a system and provide an optimum re-
sponse to counter the influence of external disturbances. The con-
trolled system can be entirely mechanical, for example an engine, or it
can be electromechanical, for example an automatic heater/air-
conditioner system. Whatever the case, the ECU outputs a control
signal which commands a controlling element (usually an actuator) so
as to keep the system operating within a given specification. The sig-
nal applied to the controlling element is determined by the control
strategy, which takes the form of a control algorithm that is incorpo-
rated into the ECU's software. Control algorithms are designed to
quickly respond to disturbances in the controlled system's operating
conditions and so re-establish stable operation.

Control systems divide into two main categories; open-loop
and closed-loop.

Open-loop control

An open-loop control system is illustrated diagram-matically
in Figure 2 (a). The input variables to the system are the reference
variable, or set-point, w, and the disturbance variables, z, and z, The
control unit monitors w and z, and uses its control algorithm to gener-
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ate an output variable, y, which modifies the operation of the con-
trolled system.

The major characteristic of this type of control system is that it
is only able to respond to the disturbances, z,, that are directly meas-
ured by the control unit. There i1s no compensation for disturbances of
type z, that are not measured. For example, in a control unit designed
to control the air-fuel (A/F) ratio of a non-catalyst engine, w would be
the ideal A/F ratio, say 15:1, and the z, disturbance inputs would be
air and coolant temperatures, and engine speed and load. The control
unit would process this information to provide an output signal, y, to
open a fuel injector and deliver the appropriate amount of fuel. Any
variation in engine condition, perhaps due to a build-up of combus-
tion chamber deposits, would not be detected by the control unit and
therefore could lead to a deviation from ideal operation and a conse-
quent drop in performance.

Although open-loop systems can be used when relatively
coarse control is required they are not suited to systems that require
accurate control over a long service life. For this reason they have
been largely superseded by closed-loop control systems.

Closed-loop control

Figure 2 (b) illustrates the configuration of a closed-loop con-
trol system. It differs from the open-loop system in that the control
unit is placed within a closed loop and so can act to compensate for
all types of disturbance (z, and z,) that affect the controlled system.

The control unit accepts a feedback signal, x, which represents
the output from the controlled system, and then performs the function
of comparing this value with the set-point value, w, to establish an er-
ror value, (x - w), between the two. A control algorithm is then ap-
plied to the error value to determine the appropriate corrective action
which would eliminate the error. The controller then outputs the re-
quired corrective signal value, y.

The sophistication of closed-loop systems means that they can
respond quickly and accurately to any changes in operating condi-
tions, leading to smooth, stable and precise control over the life of the
vehicle. It is for these reasons that closed-loop strategies have become
almost universally adopted for automobile control tasks.
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Feedforward control

The principle of closed-loop feedback control (described
above) is that the controller implements cor rective action affer the
external disturbances, z,, have influenced the output, x, of the con-
trolled system. In contrast, a feedforward control system measures the
external disturbances directly and takes corrective action before they
can influence the output.

Feedforward control is useful when there are just a few exter-
nal disturbances that can easily be measured. A good example is in an
engine management system, where the use of a feedforward signal
from an airflow meter is combined with a feedback control system
based around an exhaust-gas oxygen sensor (X sensor) to give a sharp
engine response and optimum control of fuelling.

Disturbance Disturbance

Z, Z,

CONTROLLED
SYSTEM

W CONTROLLER

Reference
variahle

ELEMENT

{(a)

Disturbance Disturbance

Z, Z,

FINAL
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SYSTEM

Reference
variable

Feedback sigmal
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Figure 2. The two types of control system: (a) open-loop control; (b)
closed-loop control
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ENGINE MANAGEMENT

Today’s car engines must offer low exhaust emissions, good
fuel economy and excellent driving performance under all driving
conditions. Many factors are important in achieving this aim. Im-
provements in the mechanical design of the engine, such as the shape
of the combustion chamber, location of the spark plug and number of
intake valves are very significant. However, precise control of the air-
fuel mixture ratio and spark timing have become of central impor-
tance in maximizing an engine's power and efficiency, and minimiz-
ing its emissions. For a modern engine this task is now considered to
be beyond the capabilities of simple mechanical control systems and
electronic engine management must be used. Such a system consists
of a microprocessor-based electronic control unit (ECU) and a large
number of electronic and electromechanical sensors and actuators. It
is the job of this system to:

1) Provide accurate control of the air-fuel mixture ratio via a

fuel injection system.

2) Assure accurate and precise ignition timing for all engine
operating conditions.

3) Monitor and control numerous additional parameters such
as idle speed, exhaust-gas recirculation, air conditioner op-
eration and fuel evaporative emissions to ensure consis-
tently good performance under all circumstances.

Combustion processes in the spark-ignition engine

To understand the operation of the engine management system
it is first of all vital to develop an appreciation of the combustion
process itself and the factors that influence it. A vast amount of re-
search has been done in this area, perhaps most notably by the British
engineer Sir Harry Ricardo who was responsible for many of this cen-
tury's remarkable advances in combustion engineering. Since 1913,
when Ricardo started his pioneering research work at Cambridge, the
mechanical design and construction of engines has been enormously
improved. But perhaps the greatest improvements have come about
quite recently, as a result of the precise control afforded by electronic
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systems.

In a four-stroke spark-ignition (SI) engine the fuel and air are
normally mixed in the engine intake passages and drawn into the en-
gine during the intake stroke. Turbulence within the cylinder causes
further air-fuel mixing to occur as the piston rises on its compression
stroke. As the piston nears the top of its compression stroke, a pre-
cisely timed electrical spark starts the combustion process. A 'flame-
front' of burning gas then propagates away from the spark with a ve-
locity of 20-40 ms™, progressively consuming the unburnt mixture
until it 1s eventually extinguished on contact with the cold cylinder
wall. The hot gases produced by this combustion process raise the
cylinder pressure to about 30 bar (about 450 psi) and so force the pis-
ton downwards, turning the crankshaft and hence the roadwheels. The
burnt gases are subsequently expelled to atmosphere on the exhaust
stroke and the cylinder is ready to be refilled.

It i1s the composition of the inducted air-fuel mixture and the
timing of the ignition spark which so radically influences this com-
bustion process, and hence the performance and economy of the en-
gine and the quantity of pollutants in its exhaust.

FUEL CONTROL SYSTEMS

The function of the fuel control system is to introduce fuel into
the incoming air stream in precise accordance with the engine operat-
ing conditions, and then uniformly distribute it to the individual cyl-
inders. For most of the history of the motor car, the carburettor has
been the most common device used to achieve these requirements. It
uses a restriction (‘venturi') in the intake passage upstream of the
throttle valve to create a pressure drop which sucks fuel from a small
nozzle called a 'jet'. The pressure difference between the air inlet and
the throat of the venturi depends upon the intake air flow rate and so
is used to meter the appropriate amount of fuel to intake air. By care-
ful selection of jet size and throat diameter it is possible to achieve a
suitable air-fuel ratio. Traditionally this 1s set at about 13:1 (1 = 0.9)
when maximum power is required, or about 16:1 (A = 1.1) for maxi-
mum economy.

Although carburettors can be designed to meter fuel with great
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accuracy, the introduction of emission legislation requiring the use of
three-way catalysts soon highlighted certain shortcomings, specifi-
cally:

1) Difficulty of A/F ratio feedback control from an exhaust gas

OXygen sensor.

2) Many moving parts, leading to rapid wear (80 000 km life-

time).

3) Poor mixture distribution through the intake manifold.

4) Poor mixture control during cold running and transient con-

ditions such as acceleration and deceleration.

In an attempt to overcome these deficiencies some manufac-
turers designed carburettors that were fitted with electronic control
systems, for example the Bosch Ecotronic, however the problem of
rapid wear-out and poor transient response remained. The more pre-
cise and controllable method of fuel injection has therefore com-
pletely superseded the carburettor.

Fuel injection

The idea of injecting fuel into an engine first arose in the air-
craft industry, when the need to deliver a constant air-fuel mixture at
varying altitudes and engine angles led to the development of a vari-
ety of novel fuelling systems. In the period prior to World War II. the
Bosch company of Germany designed a mechanical 'direct injection’
system in which petrol was sprayed directly into each combustion cyl-
inder. The system drew on Bosch's expertise in diesel injection and
worked on a similar principle, with a plunger-type high-pressure
pump and spring-load injector nozzles. Its good performance led to it
becoming a standard fitment on German warplanes and, after the war,
on Mercedes sports cars. In the mid-1950s the modern practice of in-
direct injection was developed, whereby fuel is injected into the in-
take manifold just behind the inlet valves. This had the great advan-
tage that the injector was no longer exposed to the combustion proc-
ess and a much lower fuel pressure could be used.

The desirability of continuously controlling the quantity of in-
jected fuel soon led manufacturers to consider electronically con-
trolled systems. The first truly electronic petrol injection system used
valve circuits and was developed in 1957 by the Chrysler Corpora-
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tion. Subsequently many other companies worked on electronic sys-
tems using transistors, most notable amongst these was the Bendix
Corporation which pioneered intermittent indirect injection using so-
lenoid valve injectors. This is the system which was brought to mar-
ket by Bosch in the early-1970s and 1s now fitted as standard on vir-
tually all cars. It is simply referred to as electronic fuel injection
(EFI).

ELECTRONIC TRANSMISSION CONTROL

The idea of using automatic and semi-automatic gear-changing
systems to lessen driver fatigue is almost as old as the car itself. Early
motorists were confounded by heavy and obstructive crash gearboxes,
leading many car designers to investigate ways of providing a more
satisfactory means of changing gear.

German engineers were particularly active in the area of
transmission design, and during the period up to World War I a vari-
ety of gearless drive systems were developed. The 1901 Manurer-
Union car used two friction discs, mounted at a steep angle to each
other, to create a stepless transmission system. An idea that is known
today as continuously variable transmission (CVT). The driver still
had to effect ratio changes by manually moving the edge of the driven
disc radially across the drive disc, but was relieved of the fatiguing
task of manipulating gears, clutch and throttle.

As the power output of engines increased, crude friction drives
proved unreliable and so a variety of semi-automatic transmissions
were developed, mostly based around conventional stepped-ratio
gearboxes, but with automated operation of the clutch. Unfortunately
most of these experiments were shortlived, due largely to poor reli-
ability and inadequate materials.

American car manufacturers, in particular, were eager to
eliminate the need for gear changing on their luxury vehicles, and it
was with this in mind that General Motors Corporation established a
new division to develop a type of fully-automatic transmission which
they called Hydramatic. Hydramatic utilized variations in hydraulic
fluid pressure to control an epicyclic gear train that was driven from
the engine through a fluid coupling. The transmission used a low gear
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to start the vehicle moving, before shifting to a higher gear for cruis-
ing. The project was spectacularly successful and the world's first
truly automatic transmission, with two self-selecting forward gears,
was available on the 1939 Oldsmobile saloon.

Competition between manufacturers resulted in rapid im-
provements in transmission design, and three-speed units were soon
developed. Since these transmissions were ideally suited to American
motoring conditions the market for automatics grew strongly, so that
today only one in ten cars sold in the US is equipped with a manual
gearbox.

In Europe automatic transmissions have never been particu-
larly popular and currently only account for about 10% of the market.
This is partly because automatic gearboxes are less efficient than their
manual counterparts, giving rise to a noticeable deterioration in vehi-
cle performance when coupled with the small capacity engines that
are common in Europe. Another factor is that European roads tend to
be less well graded than those of North America, and so the additional
driver control afforded by a manual gearbox is often to be valued. Fi-
nally, automatic transmissions are generally only available as an ex-
tra-cost option, with a price premium of around 10% of the total vehi-
cle cost, and this often deters potential purchasers.

The impact of electronics on transmission control

The potential of electronics to offer enhanced control of semi-
and fully automatic transmissions has long been realized. Many
transmission manufacturers, including AP (in the UK), ZF (in Ger-
many), Renault (in France) and, naturally, the US car makers, were
experimenting with electrohydraulic transmission controls as early as
the mid-1960s. These early analogue systems had no processing
power but simply used transistors to switch current to solenoid valves
and actuators on the transmission casing. The first such system to en-
ter series production was available on a 1968 model Renault. Toyota
and Nissan soon followed with their own versions in 1970. Since they
were expensive and offered few advantages to the driver they failed to
gain popularity.

The arrival of microcomputers allowed much more sophisti-
cated control of automatic transmissions and enabled Toyota to intro-

156



duce one of the first computer controlled automatic gearboxes on their
1982 model year cars. In 1983 the evolution of powertrain control
electronics was continued in Europe when Bosch announced their
Motronic system, which incorporated both engine and transmission
control in one unit.

Today, sophisticated microprocessor control is a standard fea-
ture of almost all passenger car automatic transmissions, including
those using CVTs; additionally the first truly driver-friendly semi-
automatic transmissions have now been made possible.

ELECTRONICALLY CONTROLLED SEMI-AUTOMATIC
TRANSMISSION

The rationale behind the development of electronically con-
trolled semi-automatic transmissions is to produce a gearbox with the
efficiency and controllability of a manual transmission, but the ease
of driving offered by a clutchless automatic. In all cases, semi-
automatic transmissions have been based around layshaft or epicyclic-
type gearboxes, with automated actuation of clutch engagement and
disengagement.

Early designs of the 1960s and 1970s, such as the Manumatic
gearbox (developed by AP and subsequently installed in some Hill-
man cars) and the system developed by NSU for their Wankel-
engined Ro80, used a microswitch under the gear lever knob to detect
the driver's hand-pressure and hence his intention to change gear.
When the switch was operated, a solenoid valve was energized to al-
low either vacuum or hydraulic pressure to actuate the clutch mecha-
nism. Since clutch control was of a rather 'on-off nature, these trans-
missions were not particularly smooth and therefore fluid couplings
were sometimes used to cushion the drive. Deficiencies in the control
electronics remained, however, and these systems made little impact
on the market.

Electronic clutch control

During the late 1980s renewed interest in semiautomatic
transmissions, coupled with the ready availability of cheap and pow-
erful microprocessors, led to the development of low-cost semi-
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automatic gearboxes with good performance. In Europe, the Valeo
company in France, Fichtel and Sachs in Germany, Magneti Marelli
in Italy and AP Borg and Beck in Britain have all developed fully
commercialized systems that enable semi-automatic operation of a
conventional layshaft gearbox. At the heart of all of these systems is a
microcomputer-based electronic control unit that monitors engine and
transmission speeds, as well as detecting the positions of the accelera-
tor pedal and gear lever. Commands issued by the control unit then
energize an electric, vacuum or hydraulic actuator to engage or disen-
gage a conventional dry-plate clutch. In this way the driver can have
all the advantages of a manual gearbox without the fatigue of manipu-
lating the clutch. This basic idea has been modified to give a variety
of semi-automatic control strategies, as detailed below.

Electronic clutch control

This is the basic semi-automatic system described above. With
the vehicle at rest, the driver simply engages a gear and depresses the
accelerator pedal to move away. Once moving, gear changes are ef-
fected simply by moving the gear lever, permitting very fasi gear
changes. Clutch operation is fully automated, but during the gear-
change interval the driver must still control engine speed with the ac-
celerator pedal. When the vehicle i1s slowed, the clutch is not disen-
gaged until the vehicle is almost at a standstill. This maximizes en-
gine braking but avoids a stall. Among the first vehicle applications of
electronic clutch control are the Ferrari Modial (introduced in 1993
with the Valeo TEE2000 system), Renault Twingo Easy (introduced
into Europe during 1994 with an AP Borg and Beck system) and
Volkswagen's Golf diesel Ecomatic, also introduced in 1994.

Electronic clutch and engine speed control

This is an enhancement to the system described above. The ac-
celerator cable is replaced by an electrical connection between a posi-
tion sensor mounted on the accelerator pedal and a servomotor operat-
ing the engine's throttle disc. Normally, the throttle disc is actuated di-
rectly at the command of the driver, but during gear changing the con-
trol unit intervenes and takes command of engine speed to synchro-
nize it with transmission speed for the newly selected gear. This strat-
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egy ensures smooth and comfortable clutch reengagement and mini-
mizes clutch wear.

Remote gear selection

With this system the features described above are enhanced by
the addition of a remote gear selector. The usual gear selection link-
age 1s replaced by an electrical connection between the gear change
switch (usually a small lever or a push-button) and a transmission-
mounted electrohydraulic actuator. Gear changes are requested simply
by flicking the small lever forwards or backwards to shift down or up
a gear. Since the gear lever is simply an electrical switch it can be
sited in a location best suited to the driver and requires only a small
operating pressure.

Automatically shifted manual transmission

Having designed a transmission that is equipped with elec-
tronically controlled clutch and remotely selected gears it is compara-
tively straightforward to entirely automate the gear-selection process.
The result 1s a small, light and highly efficient automatic transmis-
sion, well suited to small- capacity cars for which the provision of a
conventional automatic transmission (with torque-converter and epi-
cyclic gears) would cause an excessive performance degradation.

ELECTRONICALLY CONTROLLED CONTINUOUSLY
VARIABLE TRANSMISSION (ECVT)

A continuously variable transmission (CVT) is a type of auto-
matic transmission that can provide a smoothly varying gear ratio.
Unlike a conventional automatic gearbox the CVT has no fixed gears.
It varies the drive ratio continuously by changing the operating di-
ameters of two pulleys that are linked by a steel V-belt. The transmis-
sion can thus alter its ratio imperceptibly, with no interruption of
drive.

Potentially, the CVT offers the ease of driving associated with
an automatic gearbox together with the , efficiency of a manual
transmission, without any loss of vehicle performance. Unlike a con-
ventional automatic, no torque converter is used and so there are no
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hydraulic slippage losses. The CVT can respond instantly to throttle
pressure, giving smooth and rapid acceleration. Unfortunately the dif-
ficulties of manufacturing a reliable and durable system have meant
that few car makers offer such a transmission.

The history of CVT

The 1dea of using a belt drive system with variable diameter
pulleys dates from about 1908, when the Rudge company developed
their 'Multi' motorcycle. The Rudge Multi employed a CVT system
consisting of a variable-diameter drive pulley fitted to the engine,
coupled by a leather belt to a fixed-diameter pulley on the rear wheel.
By rotating a small hand-wheel fitted next to the fuel tank the rider
could vary the running diameter of the drive pulley to alter the gear
ratio. Simultaneously, the position of the rear wheel was also slightly
altered to maintain the drive-belt tension. So successful was this sys-
tem that the Rudge Multi had to be banned from the Isle of Man TT
race in order to give other motorcycles some chance of winning. The
first practical CVT system for cars was developed in 1955 by the Van
Doorne brothers of Eindhoven in Holland. Called the "Variomatic' it
was manufactured by DAF (Van Doorne's Automobielfabrick NV)
and launched in their tiny Daffodil saloon car. The system used a pair
of V section rubber belts running under tension between primary and
secondary pulleys that had variable groove widths. Control of the pul-
ley running diameters (and therefore the drive ratio) was achieved us-
ing servos operated by an inlet manifold vacuum. A centrifugal clutch
was used for setting off from rest.

Although it remained in production until 1992 the Variomatic
suffered from several drawbacks, in par ticular its torque capacity was
limited and it occupied a large installation volume.

DAF engineers, meanwhile, established a new company called
VDT (Van Doorne's Transmissie BV) to continue work on CVT in an
attempt to improve the technology. Their efforts were rewarded in
1979 when VDT launched a new CVT system using a seg mented
steel thrust belt. This new system offered increased torque capacity
and was much lighter and more compact than the Variomatic system.
It has subsequently been used in small cars manufactured by Rover,
Ford, Fiat, Subaru and Nissan.
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The Subaru ECVT

The Subaru ECVT was co-developed by Fuji Heavy Industries
in Japan (Subaru's parent company) and VDT in Holland. It was the
world's first practical electronically controlled CVT. The system uses
an electromagnetic powder clutch and electronic control unit devel-
oped by Subaru, together with VDT's steel thrust belt and pulleys.

ECVT was introduced in Japan in February 1987 on the Su-
baru Justy and has since been used on sev eral other small vehicles
(most notably the Nissan Micra) with considerable success. The mi-
crocomputer based transmission controller ensures that the engine i1s
always operating in its most efficient speed range, reducing emissions
and improving fuel economy.

The ZF Ecotronic ECVT

In contrast to the Subaru ECVT, which is designed for use on
small cars, the ZF company of Germany have designed an ECVT
suitable for use on medium size cars. The ZF Ecotronic operates on
the same principle as the Subaru ECVT, but uses a wider 30 mm steel
thrust belt to give a higher torque capacity of 210 Nm, making the
transmission suitable for use with engines of up to 2.5 litres displace-
ment. The transmission ratio varies from 2.44:1 to 0.46:1 and a
lockup torque converter (rather than electromagnetic clutch) is used to
transfer power from the engine. An inter esting feature of the elec-
tronic control system is that it 'learns' driver behaviour and so opti-
mizes the inter action of the engine and transmission to give best per-
formance and economy. This results in a fuel saving of about 10%
when compared to a conventional four-speed automatic transmission.

Driving with ECVT

The ECVT is equipped with a selector lever very similar to
that of a conventional automatic transmission. When 'D' is engaged
the driver can accelerate away, with the transmission operating at the
optimum ratio for the desired engine rpm. In comparison with their
manual counterparts, ECVT cars are generally much quicker from a
standing start.
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Once underway the ECVT is characterized by a very wide ra-
tio span, roughly equivalent to that of a six-speed manual transmis-
sion. Theoretically, this should enable exceptional fuel economy to be
obtained by keeping the engine at the optimum speed and load point
for a given road speed. Unfortunately, frictional losses in the trans-
mission waste a considerable amount of energy and so ECVT cars are
about 5% less fuel efficient than their equivalent manual transmission
counterparts.

ELECTRONICALLY CONTROLLED AUTOMATIC
TRANSMISSIONS

An automatic transmission is a type of gearbox that selects the
most appropriate gear ratio for the prevailing engine speed, power-
train load and vehicle speed conditions, without any intervention by
the driver. All gear-shifting is undertaken by the transmission system
itself, the driver merely selects the desired operating mode with the
selector lever. The Society of Automotive Engineers (SAE) recom-
mends that the selector be sequenced P R N D 3 2 1 (in the case of a
four-speed transmission) where the letters have the following mean-

ings:

P (Park) In this mode the transmission is in neutral and the
transmission output shaft is locked by means of a "park-
ing pawl'.

R (Reverse) A single-speed reverse gear is selected and held. Engine
braking 1s effective.

N (Neutral) The same as Park, but the output shaft is not locked.

D (Drive) This is the normal gear selection for forward motion.
The vehicle may be operated from a standstill up to its
maximum speed, with automatic upshifts and downshifts
being made by the gearbox depending upon its assess-
ment of vehicle speed and engine load. When rapid ac-
celeration is required for overtaking, the driver can push
the throttle pedal to its full travel to invoke a speedy
'kick-down' downshift into a lower gear.
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3 (Third)  Operation varies between manufacturers; in general the
transmission operates as in D range, but is prevented
from upshifting into fourth gear.

2 (Second) Again, operation varies between manufacturers, but
normally the transmission can only operate in first and
second gear. 2 is usually selected to provide engine
braking when driving in hilly country or when towing.

1 (First) Locks the transmission in first gear to provide powerful
engine braking. Used when driving on steep hills or
when towing.

To prevent the vehicle being inadvertently started in a gear, a
gearbox 'inhibitor switch' (sometimes called a 'meutral switch') is
wired in series with the starter motor solenoid supply. The inhibitor
switch contacts are closed only when the selector lever is in Park or
Neutral and so the engine may be started only in these positions. Ad-
ditional safety is provided by having the selector lever fitted with a
mechanical interlock that prevents, for example, the lever being
moved out of Park unless a spring-loaded release button is pressed.

Although automatic transmissions are usually less fuel-
efficient than their manual counterparts, they do offer many driving
advantages, especially in urban road conditions:

1) Driver fatigue is reduced since there is no clutch or gear lever
to manipulate. This is very significant when driving in dense
traffic.

2) Both hands can remain on the steering wheel at all times, so
increasing safety.

3) Since the transmission always engages the correct gear for
the prevailing driving conditions, the possibility of labouring
or over-revving the engine is eliminated.

The use of a microcomputer control system enhances the per-
formance of the automatic transmission by precisely controlling the

hydraulic system, offering:

1) Crisp and smooth gear shifts with consistent quality.
2) Perfectly timed gear shifts,
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3) Elimination of 'hunting shifts'.

4) Protection of the transmission by constant monitoring of en-
gine and transmission speed, temperature and so on.

5) Driver-selectable shift pattern options for extra performance or
economy, or for icy road conditions.

6) A simplified hydraulic control system.

An additional advantage of electronic control is the ability of
the microcomputer to store diagnostic trouble codes, greatly assisting
in the speedy repaid of faulty transmission units.

CHASSIS SYSTEMS

Chassis systems are those elements of the automobile that are
associated with controlling the motion of the vehicle; accelerating,
braking, turning and vertical movements over bumps.

Driving a car represents the operation of a closed-loop control
system. The controller is the driver, who interacts with the chassis
systems to control the motion of the vehicle within its surroundings.
The vital link between the vehicle and its surroundings is the fric-
tional contact between tyres and road surface. All control forces are
fed through the tyres, and so any loss of grip results in a loss of con-
trol of the vehicle. Good chassis control is therefore vital to the pro-
motion of active safety - the avoidance of accidents through driver ac-
tion. A key aspect of this is the precision of the vehicle's response to a
driver input and its relationship to the road surface.

Under normal driving conditions the chassis behaviour re-
mains entirely predictable and 'comfort' features such as power-
assisted steering and semi-active suspension enable the driver to op-
erate the vehicle with minimal stress and effort.

Occasionally, however, most drivers are faced with the need to
unexpectedly make emergency manoeuvres. Under these circum-
stances an electronically controlled braking or traction control system
can assist the driver by intervening more rapidly and precisely than
human reactions permit. Such systems enable the vehicle to maintain
stability in situations where even an experienced driver would be un-
able to cope.
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Anti-lock braking systems (ABS)

During heavy braking on wet or icy roads it is very easy for
the driver to inadvertently lock the wheels. If the rear wheels lock, the
car tends to yaw, becoming very difficult to control and possibly
spinning. Conversely, if the front wheels lock, all steering action is
lost. Experienced drivers avoid these situations by rapidly pumping
the brake pedal, repeatedly taking the wheels to the point of locking
and then allowing them to roll again. This technique, called cadence
braking, requires a high level of skill and concentration under panic
conditions.

An anti-lock braking system (ABS) allows even an unskilled
driver to retain control of a vehicle during emergency braking. By
rapidly increasing and decreasing the braking pressure, the rate of
wheel deceleration is maintained at a desired value to prevent the
wheels from locking. This allows the vehicle to be stopped quickly
and, most important, steering control and stability are maintained.

Development of ABS

During the 1950s design engineers working on aircraft braking
systems found that aeroplane tyres gave their greatest grip just before
locking. Using entirely mechanical techniques, they managed to de-
sign braking systems that released the braking force the moment lock-
ing was detected. This allowed the tyre to be continuously operated in
the region of maximum grip, close to locking, reducing braking dis-
tances. These early anti-lock braking systems therefore allowed much
safer aircraft landings, especially on slippery surfaces.

Automotive engineers soon realized the potential of ABS to
maintain directional stability and steering control during emergency
braking. One of the first vehicles to use ABS was the 1965 model
Jensen FF. This was fitted with the Dunlop Maxaret mechanical ABS
system, adapted from aircraft use. Although it provided comparatively
good performance, the Maxaret was too expensive and bulky for use
on anything other than very high-priced cars and so automobile ABS
was shelved until technology improved.

During the late 1960s many vehicle manufacturers started to
experiment with anti-lock braking systems that were controlled by
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analogue electronic circuits. Ford demonstrated such a system in 1968
and Chrysler showed a pioneering 4-wheel ABS controller in 1971. In
Japan, both Nissan and Toyota announced electronic ABS and in
Germany a joint-venture company formed by Telefunken and Bendix
attempted to market an ABS system called Teldix. Unfortunately the
electronic design and manufacturing techniques of that time were in-
sufficiently developed for a safe and reliable system to be developed
and so none of these systems was commercially successful.

Development work continued however, and in 1978 Bosch an-
nounced the availability of their pioneering Anti-Blockier System
(German for anti-skid system and from which the abbreviation ABS
actually derives).

Although initially available only as optional equipment on
German prestige vehicles, the good performance and reliability of
Bosch ABS made it the first commercially successful system and it
was subsequently fitted to many cars. Although Bosch still commands
a large share of the European ABS market, many other companies
also supply systems. Today, most drivers understand the benefits of
ABS and it is a standard fitment on most large and medium size cars,
and a low-cost option on most small cars. In 1995, approximately
50% of automobiles manufactured in Europe were fitted with ABS.

Limitations of ABS

Despite the widely accepted advantages of ABS, it does have
limitations. In particular, the laws of nature still apply to an ABS-
equipped vehicle. If the driver takes a corner at too great a speed the
car will still slide off the road.

Moreover, there are some circumstances in which ABS is of
only limited effectiveness, these include:

1) Deep snow or loose chippings which may buildup to form a

wedge in front of the wheel.

2) Driving at speed on a very wet road, when aquaplaning may

occur.

3) Frost or shallow snow, where a locked wheel may usefully

'bite' down to the road surface.
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Tyre dynamics

To appreciate the operation of an anti-lock braking system it is
essential to understand tyre dynamics. Tyres are involved with the
transference of accelerating and decelerating forces between the road
surface and the vehicle. The grip exerted by the tyre on the road sur-
face 1s measured in terms of the coefficient of friction, u, (pronounced
'mew'). The value of |l. depends on the nature of the two surfaces; for
example, it reaches a maximum of about 1.0 on a dry tarmac road,
falls to about 0.7 on wet tarmac, but is only about 0.2 on a snow-
covered road. Thus a greater value of |i means more braking grip and
a shorter stopping distance. Tyre grip also depends on the slip ratio;
the ratio of the tyre speed to the road speed. When a car is travelling
at a steady speed there is no slippage between the road and the tyre,
and so the slip ratio is zero. On the other hand, the application of a
powerful braking (or accelerative force) may cause the wheel to lock
(or spin) and the tyre then has a slip ratio of one.

During gentle braking the tyres are slowed to slightly less than
the vehicle speed and so some slip occurs. The value of fi rises pro-
portionately with this slip, reaching a maximum at a slip ratio of
about 0.15-0.30. Heavier braking causes increasing slip, resulting in |i
falling sharply and rapid locking of the wheel. Maximum braking
force is thus achieved with a slip ratio of about 0.15-0.30. Lateral grip
(the resistance to sideways forces on the tyres) also varies with the
slip ratio, falling from a maximum at zero slip to almost nil at a slip
ratio of one. These characteristics are illustrated in Figure 7.1, which
shows tyre grip as a function of slip ratio for both negative slip (brak-
ing) and positive slip (acceleration). As may be seen, the maximum
values of frictional coefficient and lateral grip do not occur at the
same slip ratio. However, by setting a target braking slip ratio of
about 0.20 the vehicle will be stopped very swiftly, and with adequate
lateral grip. Under dry road conditions stopping distances are typi-
cally reduced by about 15% when using ABS operating at this slip ra-
tio. This advantage increases to about 40% when braking on a wet
road surface.

The function of the ABS control system 1is therefore to con-
tinuously monitor the speed of each wheel and then modulate the hy-
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draulic braking pressures to keep the slip ratio in the range 0.15-0.30.
The ABS control module does this not by directly calculating slip but
rather by calculating wheel deceleration, which increases sharply just
after the coefficient of friction, H, reaches a maximum. By controlling
the braking force to limit wheel deceleration, wheel locking is
avoided.

SUSPENSION SYSTEM

The function of the vehicle suspension system is to minimize
the transmission of road surface irregularities to the vehicle body. At
the same time the tyres must be kept in contact with the road and
made to behave in a controlled fashion. This improves the ride com-
fort and minimizes undesirable motions of the body, resulting in in-
creased stability and safety.

All suspension systems comprise springs, dampers (often in-
appropriately called 'shock absorbers') and locating arms to keep the
components correctly aligned. It is the combined characteristics of the
springs and dampers that determine the ride and handling qualities of
a vehicle. Unfortunately the fundamental laws of mechanics dictate
that the requirements for both good ride and good handling cannot be
simultaneously achieved with a single value of spring stiffness and
damping resistance. Good ride comfort, for example, demands soft
springs to allow for generous vertical wheel movement on an uneven
road. Good stability, on the other hand, demands firm spring and
damper characteristics to limit undesirable body motion, such as roll-
ing when cornering, diving when braking and squatting when acceler-
ating. Suspension design therefore inevitably involves the adoption of
a 'ride-handling compromise', where ride comfort and vehicle han-
dling are traded against each other to provide the best compromise for
the individual vehicle model.

In general, the ride-handling compromise of modern cars is so
good that many automotive engineers would question the need to in-
troduce the refinement of electronic suspension control. Nevertheless,
during the 1980s many manufacturers introduced 'semi-active' sus-
pension systems on luxury models. These systems work to automati-
cally alter the suspension characteristics according to the prevailing
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driving conditions. For example, on a twisting road the suspension
becomes firmer to give better handling, while on a smooth and
straight highway the suspension softens to give a more comfortable
ride.

AUXILIARY BODY ELECTRONICS
Central control unit (CCU)

Vehicles designed since the mid-1980s incorporate many lux-
ury and convenience features such as central door locking, power
windows, heated rear window timer and so on. Since most of these
features require a basic timing function, many manufacturers now fit
a single central control unit (CCU) which replaces the numerous
smaller ECUs that were previously used. The CCU offers numerous
advantages; just one microprocessor can simultaneously perform
many timing functions, cable harness bulk is reduced, reliability is
improved and cost is reduced. Examples of features controlled by a
CCU include:

1) Intermittent windscreen wipe.

2) Programmable wash/wipe.

3) Rear window wash/wipe.

4) Courtesy light delay.

5) Lights-on alarm.

6) Heated rear window timer.

7) Headlamp dip/main switchover.

8) Headlamp-on delay after ignition switch-off.

9) Window lift/sunroof operation with ignition off.

10) Power seat operation with ignition off.

11) Central door lock motor control,

12) Security/anti-theft alarm system.

The CCU is connected to all of the switches, relays and actua-
tors associated with each function. The status of each switch can thus
be continuously assessed by the CCU's microprocessor, which then
uses preprogrammed data to determine the most appropriate output to
each relay or actuator.

169



Central door locking

Central door locking systems are a convenience feature which
allow all of a vehicle's door locks to be simultaneously actuated from
either the driver's or front passenger's door lock. Most systems also
incorporate a boot/tailgate lock and some provide additional functions
such as lock disablement if the key is left in the ignition, or automatic
central locking when the car first exceeds a preset speed after driving
away. For safety reasons all central locking systems allow the locks to
be operated from within the car by the conventional mechanical lock-
ing button.

The central locking system may either be operated by a dedi-
cated controller or by a CCU. Where a CCU is used it often links the
door locking system to a remote-controlled anti-theft facility and
automatic sunroof/window closure ('lazy-locking' system).

A simple central locking circuit is illustrated in Figure 8.18. It
consists of a digital lock control unit, two actuator/trigger-switch units
(one in each front door), an actuator in each rear door and one each in
the boot lid and fuel filler flap.

When the front doors are locked or unlocked the switch wiper
is moved to provide a ground on either the control unit's LOCK or
UNLOCK inputs, respectively. The control unit detects this ground
signal and provides a timed LOCK or UNLOCK pulse output, as ap-
propriate, to all of the actuators. In the event of an accident an inertia
switch provides a ground signal to the UNLOCK terminals of the
controller via the ignition switch and the diodes BD1 and BD?2.

Electronically controlled air conditioners

Electronically controlled air conditioners are marketed as
'Automatic Temperature Control' or 'Automatic Climate Control' sys-
tems and provide automatic regulation of the cabin temperature to a
value preset by the occupants. The system comprises a microproces-
sor-based ECU, connected to sensors which monitor variables such as
cabin air temperature, outside air temperature, engine coolant tem-
perature and the level of solar radiation (sunlight) entering the car. In
response to these inputs, the ECU automatically adjusts air tempera-
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ture and distribution so that the cabin environment always remains
comfortable.

The system operates by having the driver set the desired cabin
temperature on the temperature control switch pack. The ECU adjusts
the air temperature by first selecting either fresh or recirculated air.
The incoming air is then cooled and dehumidified by the evaporator
matrix. The hot/cold mixing air flap is set to feed a proportion of the
cooled air through the heater matrix, after which it is mixed with un-
heated air until the desired temperature is reached. Air is then deliv-
ered to the cabin through various vents. According to the tempera-
tures recorded in and around the vehicle, the temperature control ECU
automatically provides the following controls:

1) Air-flow rate. The air-flow rate through the cabin is con-
trolled by varying the blower motor speed.

2) Air vent selection. The ECU selects either fresh or recircu-
lated air inlets, and heating (windscreen, floor) or cooling
(face) air outlets.

3) Temperature control. The ECU modifies the hot/ cold mixing
air flap to maintain the desired temperature.

4) Compressor clutch. The compressor electromagnetic clutch
is switched on and off to cycle the air conditioner, maintain-
ing the desired cooling level.

Electronic alarm systems

Electronic alarm systems are a standard fitment on most new
cars and are also available as an aftermarket accessory for older vehi-
cles. A wide variety of systems are in production and generally offer a
level of protection that increases with the cost of the product. In as-
sessing alarm systems the primary concerns relate to their effective-
ness, reliability, durability and immunity to external influences such
as radio interference. It is very important that the installation of such
systems does not compromise the vehicle's safety.

Current legal requirements in the UK and Europe cover a wide
range of vehicle security issues. The most important standard in Brit-
ain 1s the British Standard BS AU209, which gives guidelines for
manufacturers. It covers the specification of door locks, security of
radios and central locking systems. A separate British Standard, BS
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6803, specifically covers vehicle alarm systems. In Europe, the Euro-
pean Community requirements covering ignition key locks and alarm
systems are detailed in the directive 74/61/EEC.

German insurance companies have been particularly keen to
bring car theft to a halt. All German market cars supplied from Octo-
ber 1995 onwards are required to have electronically operated engine
immobilization as standard equipment. Furthermore, European Com-
munity guidlines state that from 1995 electronic anti-theft protection
is a must for all new cars; non-protected vehicles may be excluded
from comprehensive insurance.

Vehicle security systems can offer protection at three levels.

(a) Perimetric protection. The system protects the vehicle by
using switches to monitor the position of the opening panels of the
vehicle (doors, boot, bonnet, etc.). A siren is activated if tampering is
detected. The level of protection may be enhanced by adding sensors
to detect movements of the body.

(b) Volumetric protection. Volumetric protection systems use
ultrasonic, microwave or infra-red sensors to detect unauthorized
movements within the passenger compartment of the vehicle. Ultra-
sonic sensors operate on the Doppler principle whereby any move-
ment inside the vehicle causes a small shift in the received frequency
of a 40 kHz ultrasonic transmission. Microwave sensors operate on
the same principle, but use a high frequency radio transmission at
about 10 GHz. Microwave sensors are less prone to false triggering
by air currents and are therefore mostly used on cabriolet vehicles.

Infra-red sensors are mounted within the passenger compart-
ment, on the roof rails™at the top of the 'B'-post. Each sensor com-
prises a transmitter/receiver unit which transmits an invisible 'curtain'
of infra-red radiation vertically downwards towards the floor. The re-
ceiver constantly monitors the strength of the reflected signal and any
sudden disturbance, such as would be caused by an intruder, triggers
the alarm system.

(c) Engine immobilization. Engine immobilization operates by
having the security ECU inhibit the op-

eration of the engine starting system when the alarm is acti-
vated. This may be achieved in one of two ways:
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1) Hardware immobilization, in which vital starting circuits are
interrupted by relays or solid-state switching devices. The
security of these systems is critically dependent on their in-
stallation and the use of 'hidden' or non-colour coded wiring
1s necessary to prevent bypassing of the cut-out devices.

2) Software immobilization, in which the alarm sys tem ECU
is coupled to the engine management ECU to cause 'scram-
bling' of the fuel or igni tion calibration maps so that al-
though the engine can be cranked, it will not run continu-
ously. These systems can be highly effective, provided that
the engine ECU cannot be readily exchanged for a fully
functional unit.

The specification of a manufacturer's standard-fit security sys-
tem will depend upon the type of car to which it is fitted. In all cases
perimetric protection is provided, most systems also offer immobili-
zation and some offer volumetric protection. Usually the system can
be activated and deactivated using either the door lock key or a re-
mote controller that also operates the central door locking system.
Upon leaving the parked vehicle, the driver locks the doors and acti-
vates the security system by pressing a button on the remote control-
ler. An indicator LED (‘confidence light') flashes rapidly for a mo-
ment, informing the driver that the system is armed, and then flashes
at a con tinuous slow rate to deter thieves.

If unauthorized entry is attempted, the security system enters
an alarm state, sounding a siren and flashing the indicators or head-
lights. The engine im-mobilizer prevents the vehicle from being
driven away.

After a period of about 30 seconds the siren is shut off (to pre-
vent nuisance and battery drain due to false alarms) but engine immo-
bilization remains in force until the vehicle owner deactivates it with
his key or remote controller.

RELIABILITY OF AUTOMOBILE ELECTRONIC SYSTEMS

When electronic systems were first introduced onto cars they
were usually installed in the relatively benign environment of the pas-
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senger compartment. Even so, electronic failures were not unusual
and many early systems gained a reputation for unreliability.

Car buyers will no longer tolerate unreliable operation how-
ever; the days of drying out 'wet' sparking plugs and cranking the en-
gine with a starting handle on cold mornings are long gone. Consumer
expectations are now such that a vehicle must operate efficiently over
a life of 100 000 miles with little more than routine servicing and the
odd minor repair. When a fault does occur, it must be detected and
successfully repaired as quickly as possible to reduce 'vehicle off
road' time.

Consumer demand, together with the falling cost of micro-
processor controllers, has been a significant factor in stimulating the
wide availability of electronic systems such as engine management,
ABS, TCS and semi-active suspension systems. In the next decade,
electronic control of throttle, transmission, braking, steering and intel-
ligent cruise control will become common fitments. If well designed,
these developments should improve the safety of road transport.
However there are also disadvantages; increased complexity generally
leads to decreased reliability. Manufacturers will try to prevent this,
but will find difficulty in doing so throughout a vehicle's life, particu-
larly in the later years when third or fourth owners may not be able to
afford the cost of franchised dealer servicing.

It is therefore becoming essential that major safety or emis-
sions-related defects are automatically detected and brought to the at-
tention of the driver, and then easily identified by service technicians,
especially during MoT tests.

AUTOMOBILE ELECTRONIC SYSTEM DIAGNOSTICS

The word 'diagnosis' is generally taken to mean the process of
identifying the root cause of a problem by examining the symptoms
of the problem. Although this is the primary purpose of automotive
diagnostics it is also necessary to include the equally important task
of simply detecting that a problem exists in the first place. The excel-
lent reliability of automobile electronic systems, allied to the very
high level of technology used, has led to a reduction in the number of
simple or 'routine' defects encountered by the service technician,
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while multiplying the possible causes of failure. This has greatly in-
creased the problem of fault diagnosis on present-day vehicles. The
way in which fault diagnosis is performed in a modern repair shop is
therefore very different to the 'traditional' approach employed ten or
twenty years ago.

Traditional fault diagnosis techniques

Before the widespread application of automotive electronics,
car electrical systems were composed of just a few simple independ-
ent sub-circuits powered directly from the battery. Such circuits typi-
cally consisted of a switch controlling a lamp or motor, perhaps via a
relay. Since there were so few electrical components, they were read-
ily identified, even on vehicles that the technician had never encoun-
tered before. Simple components could easily be checked using a test-
lamp or a multimeter (a voltmeter, ammeter and ohmmeter combined
into one unit) and more complicated components, such as flasher
units and relays, could be checked by substitution.

This approach had many attractive features, in particular it re-
quired only low-cost test equipment and allowed the technician to use
his knowledge and experience to optimize the diagnostic process.

In the late 1970s, the arrival of electronic fuelling and ignition
systems led to a breakdown of the traditional diagnostic strategy, for
three main reasons.

(a) Using the traditional approach, the electronic system was
tested by disconnecting the ECU from the other components and then
checking them individually. If no fault was found then the ECU was
deemed (usually wrongly) to be defective by default. For the car
owner this sometimes led to a long repair time and the unnecessary
replacement of an expensive component. For the technician it led to a
lot of frustration and many unhappy customers.

(b) The interconnection of many sensors and ECUs made it
difficult for the technician to hold a mental picture of the functional
interactions of all the components. Vehicle manufacturers provided
help by distributing service documents giving flow-charts and diag-
nostic tables, but even then the technician was unlikely to fully under-
stand how the systems interacted. This became a particular problem
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for multi-franchise and independent repair shops, where technicians
serviced a wide range of vehicle types.

(¢c) The wiring on older cars usually carries just two types of
signal; battery voltage and ground. Modern electronic systems aug-
ment these circuits with wires carrying complex low-voltage signals
between various ECUs and the numerous sensors and actuators. Tra-
ditional test-lamp checks are therefore of little value; a multimeter
may be of no additional help and may even cause damage if incor-
rectly used.

During the 1980s, the rapid introduction of engine manage-
ment electronics produced a requirement for new testing techniques,
new test hardware and higher-quality service data. The great diversity
of systems also led to the need for rapid access to information rele-
vant to the particular vehicle under repair. The solution to these re-
quirements has been the development of a range of on-board (i.e. in-
corporated into the ECU) and off-board diagnostic facilities that fall
into three categories.

(a) Off-board diagnostic stations. These do not connect di-
rectly to the ECU and therefore do not rely upon any on-board diag-
nostic features. Off-board diagnosis 1s usually restricted to the engine
fuelling and ignition systems and therefore off-board testers are gen-
erally referred to as engine testers or engine analysers.

(b) On-board diagnostic software that provides direct indica-
tion of fault codes. An ECU's software may incorporate self-test rou-
tines that can store a 'fault code' when a system fault is detected. The
ECU then flashes a lamp or LED in a specific sequence for each
stored code. The technician reads the flash-code and interprets its
meaning from service literature.

(¢c) On-board diagnostic software accessed via an off-board
diagnostic tool. When a vehicle is taken for service a handheld diag-
nostic tester, usually known as a scanner or scan tool, can be con-
nected to a diagnostic terminal fitted to certain ECUs. Data and fault
codes are then read directly from the ECU's memory and interpreted
by the technician. Advanced developments of these tools can be con-
nected to the entire vehicle harness to provide a 'whole-vehicle' diag-
nostic facility complete with comprehensive repair information.
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CLASSIC CARS

The car industry was born in 1886 when the Benz Tricycle was
built, by the turn of the century the motor car industry was booming
especially in France. However, the first classic masterpiece was born
in Britain, when in 1904 Henry Royce and Charles Rolls joined
forces, by 1907 Rolls-Royce produced the Silver Ghost. Similarly the
Ford Model T was an Edwardian design that remained good sellers
long after other models had become outmoded thanks to their inherent
qualities of design and the use of superior materials.

Henry Ford having set up his company in 1904, broke the
speed record the following year in his 999 special, which reached a
speed of 91 mph on the frozen Lake Michigan. In Europe during the
1920s, motoring was still largely for the rich only. As a result, it be-
came the heyday of sports motoring, this was the time for classic Alfa
Romeo, Bugatti and Bentley cars to make their mark.

Over 1n the US on the other hand, cars were affordable for or-
dinary people, by 1929 the US were building over five million cars a
year.

CLASSIC CAR AC COBRA

In October of 1961, American
racing driver Carroll Shelby con-
tacted AC cars with the notion of fit-
ting a 4.2-litre V-eight Ford engine
into their light alloy Ace sports car.
AC agreed and by March 1962 a pro-
totype was built.

The first cars were fitted with the 4.2-litre engine and the now
famous top-loader gearbox, not long after a 4.7-litre unit was fitted.
This boosted power from 165 to almost 200 bhp and a top speed of
140 mph. More stunning was the acceleration 0-60mph in just over 5
seconds. This was the first Cobra for Britain, introduced in 1964.

Shelby was still not satisfied; in 1965 he managed to squeeze a
7-litre unit under the hood, 350bhp in standard form, or race tuned to
give 490bhp. This was now the world’s fastest accelerating produc-
tion car, 0-60mph in 4.3 seconds.
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In reality the 7-litre version was

the doors and the bonnet with the earlier
289 cars. The chassis was totally new
and much stiffer; the suspension was
also brought up-to-date wusing coil
springs rather than the old leaf springs. Production of Cobras stopped
in 1968. However Brian Angliss revived the car in 1983 - The MkIV
Cobra.

CLASSIC CAR ASTON MARTIN

Aston Martin, founded in a small London workshop in 1914
by Lionel Martin and Robert Bamford have grown into one of the
worlds finest producers of luxury sports cars.
In almost 90 years the company has only pro-
duced just over 16,000 cars, such is the time
consuming craftsmanship and attention to de-
tail that goes into building these remarkable
cars. It says much of the company that 80% of all Aston Martins ever
built are still in use today.

All Aston Martin customers can visit the company’s workshop
in Newport Pagnell to see their own unique Aston Martin being cre-
ated. Aston Martin say “sports cars should be built to the highest
standards”, without doubt Aston Martin do the job admirably, nobody
does it better.

Because of his love of motor sports, tractor tycoon David
Brown bought the company in 1947; to be honest the first DB was a
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bit of let down an underpowered 4-cylinder. However he quickly re-
deemed himself with the DB2, a powerful straight six that could
achieve 130mph and the build quality was superb, this car would set
the pace for all subsequent Aston Martins.
In 1964 the DB5 became world famous, appearing in the
James Bond film Goldfinger. Even today James Bond’s name is still
synonymous with the marque, (the little BMW didn’t really suit him)
ASTON MARTIN V-8 VANTAGE (1977)

Lo

b

S

The World’s Fastest Four;e;te; in 1977 - 172mph (277kph)
Engine, V-8 Aluminium, four-cam, 5340cc - Power, 375 bhp
@ 6000 rpm Acceleration, Engine, 0-60 5.5 seconds.

CLASSIC CAR BENTLEY

2.3 Bentley Motors Ltd was
*% founded in 1919; between 1919 and
= 1931 Bentley built six different mod-
%% cls, all of which were of high quality,
' and extremely well built. During this
period Bentley was the major force in
motor sport, winning the Le Mans 24-hr race on five occasions.

This speed model built in 1925 had a top speed of 85mph, the
three litre model had great success in the Le Mans 24-hour race win-
ning two races in the mid-20’s.

In 1931 Bentley became Rolls-Royce owned, some say be-
cause Rolls-Royce were getting nervous of Bentley’s undoubted repu-
tation for excellence and were losing sales to Bentley, they had better
buy the company now before it was too late!

When World War II ended, production moved to Crewe, and
the first pressed steel bodies originated, although coach built bodies
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were still available for special order. Shortly after, the car to earn the
reputation as the finest car in the world would be built - The Bentley
Continental. Not only was this car as stunningly beautiful as anything
from the fashionable design houses in Italy, it was also the fastest 4-
seater saloon in the world - it could cruise at 125mph.

People have said the Continental was influenced by the Cadil-
lac 62 series of 1949, although of course no one at Bentley will admit
it.

Bentley Continental S1 1958

This top-of-the-range car came in chassis
form and was supplied to coachbuilders, 450
units were sold in the late 50’°s. The engine was a
powerful 4.9 litre straight six.

Most of the rich and famous have
» owned Bentley’s in years gone by, this lat-
| est Bentley should prove to be no excep-
tion. Launched in 1995 with a 6.7 litre V-8
engine and cruising at 150mph in absolute
comfort should have the latter day movie stars drooling.

CLASSIC CAR BMW

During World War 1 the “Red Baron™ realised the fine quality
of BMW engines, and it was aero en-
gine production that set BMW on the
road to success. It would be 10 years
later before they built their first motor
car, the Austin Seven, built under li-
cense at their Bavarian Motor Works in 1938 ,

BMW produced only 470 328’s.
Munich.

In the early 1930’s BMW enjoyed tremendous success in mo-
torsport with their new BMW 328 sportscar. All the BMW Com-
pany’s motor sport engines to this day are based on the production
unit.

In the mid 1950’s BMW needed a new flagship car to boost
their sales, especially in America. Albrecht Goertz was the man for
the job, BMW asked him to design a new sportscar. He came up with
the legendary BMW 507, a V-8 3.2 litre, supercar capable of 140mph.
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The car was primarily aimed at the Mercedes 300SL market, serious

drivers turned to the new BMW.
BMW M1 6-cylinder 3.5 — 277bhp — Top speed 160mph — 0-60 5.6 seconds

Italian styling and German engineered reliability, the M1 was
launched in 1979 to take on Porsche’s dominance on the race circuits.
However, due to Lamborghini’s financial troubles production was de-
layed. By the time the car eventually went into production racing
rules had changed and the heavy M1 was not suited to the new racing
formula. Just 426 M1’s were built.

BMW have a long history of producing fast coupe’s, the latest
850CSi 1s no exception, a V-12 or V-8, the V-12 (5.6 litre) will get
you from Munich to Berlin at 170mph... If you so wish! The M5 has
similar performance with a 6-cylinder 3.8 unit.

Not only is the 850CSi extremely quick, the car is luxuriously
comfortable. The seats and steering wheel can be adjusted to suit the
driver and this information is retained electronically, the steering
wheel can also be moved out of position to allow easy access. Manu-
facturers who can build a high speed car and at the same time superb
comfort, are very rare, undoubtedly BMW do the job admirably with
the 850.

CLASSIC CAR CITROEN

At the time of the First World War, Andre Citroen had great
success in armament production. When the war ended, Citroen, a man
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with a great eye for business opportunities, decided automobile pro-
duction for the masses would be his next venture. He set his company
up in 1919, and his first car would be the first mass produced car in

ma Europe. It would also be the first car to have elec-
' tric lighting and starter. The car (A-Type) soon be-
came very popular.

Citroen, always innovative, introduced the
first network of dealerships and repair garages in
Europe. In 1948 the company realised they needed to build a car eve-
rybody could afford - the 2CV. The car was the beginning of the leg-
endary “Tin Snail”.

In the late 60’s, Citroen acquired a controlling interest in the
Italian sportscar builders Maserati. The first car to be produced in this
new partnership was the impressive Citroen SM GT. Power came
from V-six quad-cam unit, a smaller version of Maserati’s V-eight
masterpiece. At 2.7 litres it was just within French tax laws, which
came down heavily on engines over 2.8 litres. Sales were in the be-
ginning very good, but it was to be short lived due to the fuel crisis of
1973, at 18mpg it became expensive to run. Production finally ended
in 1975.

Early Citroen 2-CV

The first front-wheel drive Citro-
ens came in 1934, the costs of develop-
ment forced the company into bank-
ruptcy. Michelin came to the rescue. The
—— < 11CV went into production in 1935, al-
- | most 20 years passed before the line was
- ~ discontinued.

In 1974 Citroen went under control of Peugeot, but even today

the Citroen name lives on with great success.

CLASSIC CAR FERRARI

Enzo Ferrari raced in the 1920’s, in the 30°s he went on to run
the Alfa Romeo works team as Scuderia-Ferrari. He became frus-
trated with Alfa’s decision to concentrate its efforts on road car pro-
duction and felt Alfa were neglecting their racing heritage, he left the
company and began building his own cars...
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Many, many racing successes followed, but he soon realised
road car production was vital to finance his racing ambitions. His first
engine was a simple V-12 with a light alloy block and cylinder heads,
narrow valve angles, 1500cc with tiny 125cc cylinders, 3 twin-choke
webers and twin ignition distributors (remember this is in 1947).

Ferrari hit the world head-
lines in 1964 with the launch of the
275 GTB, a Ferrari with all new
suspension, and a comfortable to
drive Ferrari and of course, ex-
tremely quick.

In 1968 the Ferrari Daytona
365GTB/4 was launched, the last GT front-engine Ferrari supercar.
The car was named in honour of Ferrari’s success in the American 24-
hour race of the same name, 365 denotes the capacity of each cylin-
der, four stood for the number of camshafts. This sensational motor
car had a top speed of 70mph, in reverse gear that is! Forwards just
175mph.

To celebrate 40 years of production Ferrari built the F40, a
road-legal racer, a twin turbo 3-litre 478 bhp 200mph supercar.

Enzo said, if it’s not enough we can fit a wider camshaft and
larger turbos.......then you have 678bhp!

——— Sadly Enzo did not
K ﬁ -3 'q live to see the F50, a similar

- car to the F40 but with a 4.7
litre engine and no turbo’s.
F40 Performance of both the F40
and F50 was almost identical
; (the F50 slighter quicker ac-
%! celeration and top speed) The
S FS0 is really an out-and-out
racer for the road, not a de-
s veloped road car. The V-12

Ferrari 365 California engine iS bOlth directly to
the carbon-fibre chassis. De-

183



spite more power than the F40, maximum speed will be no greater,
ground effect is more important.

Thel958 250 GT Spyder California had the body built by
Scaglietti although the design came from Pinnin Farina. Just over 100
Spyder’s were built, Ferrari thought this would be an ideal competi-
tion road car, but most owners thought this car was just too nice to
race! In the early 60’s the California was modified to a short-wheel-
base form, many thought it even better looking than the 1958 version.
Production ceased in 1963.

CLASSIC CAR FORD

Henry Ford started his working life as
an engineer for the Edison Lighting Company
Detroit, in 1884. Ford by chance, came across
a science journal written by Nicholas Otto, a
German engineer who was developing the in-
ternal combustion engine. Ford became very
interested, some say infatuated, and he decided

to build his own.

He soon got to work, building and developing a car in his
spare time in a small shed in his garden. His car, the “Thin Lizzie”
was completed in 1896. Ford was now desperate to start his own mo-
tor company; by 1899 he had secured enough investors to begin a
production run. Initially his first attempts were unsuccessful, he failed
to produce a car that could be sold. Eventually however, Ford pro-
duced the Model A, sales were good, by 1908 profits soured to over
one million dollars. In 1909 Ford decided to concentrate production
on the Model T, he wanted to mass produce this car, and build each
unit in the shortest time possible, and as inexpensive that could be
achieved. By improving his production methods he went on to build
each car in just 90 minutes, and at a price of less than four hundred
dollars his competitors were left floundering.

His famous “ you can have it in any colour you want, as long
as it 1s black™ arose because black paint, was the only colour available
in America that was quick drying. By 1926 Ford had sold over four-
teen million Model T cars.
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The Ford GT40 was a product
of the merged interest of Ford USA
and Lola Cars, for one aim - to win the
Le Mans 24 hr race. Ford after having
their bid for Ferrari turned down, set to
work on the GT40. Initially unsuccess-
fully, then Ford handed over control to Carroll Shelby. Eventually,
Ford in 1966 gained their greatest ambition and won Le Mans. Ford
then went on to dominate the race for the next few years, with four
successive victories in total.

The Ford Mustang is one of the
great American success stories, a
sporty design which appealed to all
and caught the spirit of the times per-
fectly when it was launched in 1964.

The Mustang went on to become one of the fastest selling car
of all time, over 400 000 in the first year of production and one-
million units sold by 1966. In all 2.2 million Mustangs would be sold
during the production run, 1964-73. A range of options were a great
selling point, from a straight 6 to a V-eight - 2790cc to a monster
6997cc giving 395bhp, and 135mph.

CLASSIC CAR JAGUAR

William Lyons and William

Ly Walmsley began to get noticed for

—— their flair and imagination in build-

ing stylish sidecars. In 1927 the Aus-

0 ’ tin-7 was introduced, Lyons decided

- j to build a more stylish body that

' could be mounted on the Austin

chassis. Henly, who happened to be

one of the major garage owners in the country, immediately placed an
order for 500.

GT40 Mk III - V-8 4727 cc - 165 mph
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When sales of the
cars and sidecars contin-
ued to increase the com-
pany moved to Coventry,
the traditional car-
manufacturing centre of
England. The Swallow
COIIlpaIly had now been 1n Works D-type 1955-57 Le Mans winners
existence 9 years, the
young company was very successful, but Lyons was not impressed,
he wanted to expand the company further.

At the London Motor Show of 1931, the SS class was
launched, the public were stunned, and especially that such a beautiful
car could be bought for considerably less than J350. William
Walmsley was less enthusiastic and began to lose interest in his part-
ner’s ambitions; he left the company in 1934. In 1935 Lyons was per-
suaded to change the company name to Jaguar, subsequently SS be-
came the SS Jaguar. Jaguar entered a team of three factory SS Jaguars
in the prestigious RAC Rally of 1937, unfortunately, a privateer won

the race, in an SS100.
| At the 1948 Earls Court Motor Show, Jag-
= oy v uar introduced the fastest motor car to date, the XK
| esit 120 Roadster with a top speed of 120 mph, superb
aguar Micl road holding and styling plus a smooth ride.
In Britain just after the war, it is little wonder this car caused
such a sensation; initially it was meant to be a limited volume produc-
tion car. However the car went on to be a big money earner for Jag-
uar, most cars were destined for America, the car went on to become
one of the greatest classics of all time.

During the 1950°s Jaguar had reached a point in its history of
selling only luxury and sports cars. The company also sold a great
deal of its cars abroad.

This put Jaguar in a risky position, Jaguar needed to build a car
that could be sold at home and to a larger market. To address this, the
Jaguar Mk I was launched in 1955. The Jaguar MK II evolved as an
instant success in 1959 with a much larger glass area and a redesigned
dash. Leather seats were fitted as standard until 1967 when leather
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became optional to keep the standard cost down. Another Jaguar clas-
sic, its fog / spot lights, also became an optional extra.

The MK II was loved by all, including bank robbers; this was
hardly surprising, because this was another record for Jaguar, the fast-
est saloon in standard production. The 3.8 versions well over 200bhp,
and 125mph.

The Jaguar E-Type was an instant classic, launched in 1961.
The car was in huge demand from 1961-75, to begin with the com-
pany struggled to meet orders. In all, 74000 cars were sold. Some say
the best Jag ever made, and the old XK engine now 13 years old, was
still used in the early E-Types. The 4.2 Series 1 are generally consid-
ered the best.

Sir William Lyons died in 1985.

Jaguar XK8

CLASSIC CAR MERCEDES-BENZ

Daimler-Benz was
formed 1n 1883, with Karl Benz,
Max Rose and Friedrich
Wilhelm Esslinger. The first
motor cars were built in 1886.
The Benz prototype motor car
was first publicly seen in the
summer of the same year. At the
same time, Daimler was busy
with his first motor car. In 1890, Daimler founded the Daimler-
Motoren-Gesellschaft group (DMG) in Stuttgart.

The USA’s first practical internal combustion engine was pro-
duced in Connecticut, and was designed with the plans produced by
Daimler. In 1924 Daimler and Benz merged companies and became
known as “Mercedes-Benz”.

Mercedes 60
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Jellinek the Austro-Hungarian consul in France had the rights
to sell Daimler’s cars in Europe and the USA. Mercedes was the
name used by Jellinek to sell Daimler’s cars, and was in fact the name
of his daughter.

Mercedes quickly moved on
to become one of the premier manu-
factures of motor vehicles in the
world.

The Mercedes Benz 300SL
of the 1950’s was one of the fastest
road cars available. Only Ferrari
and Maserati could get near the performance of this sensational motor
car.

The original Gullwing coupe, with its incomparable roof-
hinged doors, was launched in 1954, however, the Le mans winning
prototypes had already been seen in 1952.

The famous “Gullwing” launched in 1954 was not only fa-
mous for its doors but also leading the way in fuel injection road cars.
The car was roughly twice the price of the Jaguar XK140, so a car
only for the very rich. Being rich however, did have its pitfalls, if you
were in an accident and the car turned over you couldn’t get out. It
was a car with handling problems, a car really for expert drivers only.

In 1962 Mercedes set out to build the ultimate saloon car. Pay-
ing little attention to costs, with electric or hydraulic everything. The
Mercedes-Benz 600 was launched in 1963. Rolls-Royce had found a
match. The car was hugely expensive and was only produced in small
numbers; nevertheless it stayed on the Mercedes-Benz production list
until 1981.

The Mercedes-Benz 600
_ was enormous, the standard ver-

M sion was 18 ft ( 5.5 metres )
¥ long. The 6.3 litre V-8 managed
w2~ to move this car to over 120
mph (190 kph) Between 1963
and 1981 only 2700 Mercedes-Benz 600’s were sold and mainly to
heads of state!
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In 1997 Mercedes-
Benz unleashed the CLK-
GTR - Welcome to the 200
mph club! This car was in-
tended to shed Mercedes’
image, perhaps an unfair
description for such a re-
fined marque, but such remarks tend to stick. The car is aimed at the
younger generation obviously, but at $750 000 + ? Who can afford
one?

CLASSIC CAR PORSCHE

Ferdinand Porsche set up his
design consultancy in 1931, but the =
first car to bear his name would be 15 m
years later. The 356’s were built in
1946, and went into production in
1948, a close relative of another Porsche design - The VW Beetle.
Like the Beetle the 356 was fitted with a flat-four pushrod air-cooled
engine, and very similar suspension.

The early cars built in Aus-
tria, had split windscreens and b
1100cc versions of the flat-four en- _ q“#"ﬂ
gine, produced just 40bhp. Later
there would be a 2-litre model, pro-
ducing a very respectful 150bhp.

The 356 improved dramatically over it’s sixteen year produc-
tion run, and became ever more remote from its Beetle roots. These
later 356’s were to set the pace for the now famous reputation of Por-
sche Cars. In 1965 Porsche stopped producing 356’s, much to the dis-
appointment of enthusiasts, however
the Porsche 911 was waiting in the
wings.

A cheaper 912 was released
which still used the pushrod engine of
the 356, but with the 911 bodywork.
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For the launch, Porsche moved production of the 911 to Stuttgart,
Germany, in 1964.

Quick and nimble the 911 are one of the most practical of all
supercars, and have a superb reputation for reliability. There have
been many variations of the 911, but pre-1974 cars are seen as the
most classic. Today’s 911 is still going strong and as popular as ever.

There has been a 911 Turbo in the Porsche line-up since the
70’s. Since then the basic design has been considerably revised and
improved. Although the 1991 Turbo shares the same basic rear-
engined set up, it is dissimilar in some respects, most importantly in
having a chassis derived from that in the 911 Carrera 2. This makes
the 911 Turbo’s power safer to use.

The Porsche 928 front-engined car
arrived 1n 1977, with the new 4-5-litre V8,
on option was a Mercedes auto transmis-
sion - but then lost it’s sports car listing.
The 928S soon followed, with a 4.7 litre unit, then in 1986 - a five-
litre 170mph supercar.

The road-going GTI
closely resembles the sports
racer on which it is founded.
Being 911 related, it 1s powered
by a flat-six 3.2 litre turbo en-
gine, although mid - rather than
rear positioned. It returns a
weighty 555 bhp - which is only 40 bhp less than the competition car!
Top speed 195 mph (312kph).

CLASSIC CAR ROVER

Like many motor car manufac-
turers Rovers history started in bicy-
cle production. After John Starley,
the company’s founder, powered a
tricycle in 1901, he quickly moved on
to introduce his first four-wheeler in
1904. The company soon built up a
solid reputation for quality. An early Rover feature was the free
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wheel, which gave, “silent coasting and easy gear change”. The fa-
mous Rover badge was first to be seen in the 1920s.

This late 1930’°s design was resur-
rected after World War II, and customarily ;
built in saloon form. The four-seat open QM
tourer was built in 1947. The 1.5-litre en- 2 :
gine did not give a rousing performance,
but for the period this was a pleasing car
to drive, and now is becoming very rare.
| Dispensing at last with the sepa-
2 rate chassis of the P4, the 3-litre of 1958,
or PS5, was a Rolls-Royce for the middle
classes. With modern but dignified styl-
ing by David Bache and a conventional interior with wood on the
dash, superb Wilton carpets and good quality leather, this was a gen-
tleman’s drawing room on wheels.

To begin with nobody minded that the car was a bit on the
slow side, its softening style and elegance being all that was asked by
most owners. By the mid 60’s, however, style was not enough, the 3-
litre struggled to reach 95mph the car was becoming embarrassing.
Rover, through sheer fortune came across an end-of-line bargain by
care of Buick, a 185bhp 3.5 litre V-8. The engine fitted perfectly un-
der the P5’s bonnet; suddenly the P5 was a car it always should have
been. The PS5 was renamed the 3.5 litre in 1967. The car was held in
such high regard some of the last cars produced (production ended in
1973) were kept for government ministers duties well into the 80’s.

The Rover 2000 (P6) was
an immediate hit, unlike the pre-
vious Rover the new P6 appealed
to a variety of people, and age
groups. Not least the police, in
V-8 form, here was a real Jag-
catcher. The Rover 2000 was one of the great saloons of the 60’s, a
car just as innovative as the Mini, especially as the P6 was getting
worldwide praise for the cars safety features.

Rover is one of the few names from the early motoring years
that still appear on cars today.
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CLASSIC CAR VOLVO

Assar Gabrielsson and Gustav Lar-

son founded Volvo, in 1924. The first

' Volvo car was the 1950cc Jakob, produc-

m tion got underway in 1927. Volvo’s idea

was to build a motor car more appropriate

to the Scandinavian climate than the US

manufacturers were offering, Swedish steel would be used along with
imported components.

Gabrielson financed the production of a dozen prototypes, with
bodies styled in Sweden by Helmer Mas Olle. Ship builders Pen-
taverken built and supplied the engines, and SKF agreed to fund the
production of the first 1000 cars, to be built at the Lundby factory
near Gothenburg from 1927.

By 1932, the company were showing profits and output was
around 1000 cars a year, although demand eased slightly due to the
mid-30’s recession. SKF surrendered control of Volvo in 1935, and at
the same time Volvo took over Pentaverken, which went on to be-
come the marine-engineering side of Volvo.

The first production of Volvo’s modish-Ghia designed P1800
(launched in 1960) coupe was somewhat complicated. The steel bod-
ies were tooled-up for and built in Britain by Pressed Steel in Scot-
land and then forwarded to Jensen, who with chassis parts supplied
from Sweden, assembled the complete cars.

Although not a true sports car, the high-waisted P1800 was a
good cruiser and with its overdrive gearbox had an acceptable top
speed of more than 100mph. Attractive and practical, the P1800 rap-
idly gained popularity despite its high price tag, and its profile was
further increased by its weekly appearances in the television series
The Saint, driven by the star of the show Roger Moore, who happened
to own the car in real life. Volvo, however, were never happy with the
quality of the Jensen-built cars, and eventually moved production to
Sweden in 1964, the new car to be known as the 1800S.

Throughout the 1980°s, Volvo launched several new models,
including the enormously popular 240, the 740, the 760, the 940, and
the 960.

In 1999, Ford took a controlling interest in Volvo.
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CLASSIC CAR VW BEETLE

The Volkswagen Beetle was born from
an idea by Adolf Hitler’s to provide affordable
motoring for the masses. During the deepening
| recession in mid-30’s Germany, Hitler decided

~ that a huge road building scheme would cure
Germany’s immediate unemployment problems and then a car would
be produced that Germany’s ordinary citizens could afford.

Ferdinand Porsche was asked to design such a car but under
the strict guidelines Hitler proposed. Porsche designed the first rear-
engined, air-cooled car, Hitler gave the go-ahead for production to
begin and a factory was built in Wolfsburg. However, very few cars
were produced, W.W.II was about to begin, the company’s attention
turned to aero engine production.

Production began again in 1945 with a very basic 1100cc
model with a none-synchromesh gearbox, and cable brakes. In the
USA, the model started a small-car revolution as millions of drivers
looking for a cheap second car, fell in love with the Beetle’s good
build quality, practicality and thrifty running costs. The size of the
flat-four pushrod engine increased from 1131 to 1200cc in the 50’s.
Demands for a speedier, more modern Beetle were replied to in the
60’s with the 1300 and 1500cc models, which now had gained an all-
synchromesh gearbox and was available with disc brakes and even a
semi-auto transmission. Ultimately, however, VW’s faith in one basic
model had a serious effect on sales in the late 60’s. Buyers began to
tire of the noisy, slow Beetle. Today the Beetle has cult status and the
older cars, especially the split window model from the early 50’s
command high prices, while the 60’s and 70’s models are still abun-
dant and cheap. Between 1945 and 1977 VW sold approximately 21
MILLION Beetles.
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SOME USEFUL PHRASES AND DIALOGUES

I. SOME USEFUL PHRASES

1. Ocs... Here...
MOs peecTpalliiina kapTa 1s my registration form
MOI MDKHApOJHI MpaBa BO- 1s my international (driver’s)
s license

MO1 JOKyMEHTH Ha MamnHy  are the documents on the car

2. TlokaxiTh, Oyab-iacka, jopo- Please show me the road to...
I'y Ha...
3. Sk momactu Ha 1oce? How do I get to the ... highway?
4. Kynu Bene us gopora? Where does this road go to?
5. UYwu npaBUIBHO A iny B ...7 Am I on the right road for...?
6. Ywu € no Tiit 10po3i...? Are (is) there any ... along this
road?
aBTOPEMOHTH1 MaliCTEpHI service stations
cTaHLis TexoocimyroByBaHHs  technical service station
aBTOMOOLJIbHA CTOSIHKA rest areas
MOTEb motel
aBTO3aMpaBHA CTAHLIIS filling station
7. Slxuii momatok 3a npoi3g mo...  What is the toll on this ...
0po3i road
MOCTY bridge
8. Jle naitbmmxua OeHzokonoH- Where is the nearest filling sta-
Ka? tion?

9. Meni notpibHO ... miTpiB 0eH- I need ... litres of petrol (diesel
3UHYy (Iu3enbHOro Tomnmusa).  fuel)
10. HamoBHiTh, Oyab Jacka, 0ak.  Fill the tank up, please.

11. ¥V Bace...? Do you have ...?
MOTOPHE MAacCJIO motor oil
raJibMOBa piauHa brake fluid
IUCTUJIbOBaHA BOJA distilled water
anTu(dpu3 antifreeze.
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12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

22.

23.

24.

25.

26.

27.

ITpoury Bac...
MOMUTH MalllMHY
3aMpaBUTU MALIUHY
noauta Boxy (antudpus) y
pajiatop
3aMIHUTH MACJIO
3aMIHUTH CBIYKHK (TiITUII-
HUK)
HaKa4aTH IHHU
Jle MOXHa IOpPEMOHTYBAaTH
aBTOMOO1JIb?
SIk1 HemoaaKy B MaIyuH1?
MaimyHa He 3aBOJIUTHCS.
Jle MoxkHa mictaTu Oykcup?
[Nanbma nyxe cmaOki. Ilepe-
BIpTE, BIJIPEMOHTYWTE, OYyab
Jacka.
["anbma mocnadiany.
VY MeHe Oyna aBapis B JOpO3i.
CrycTumno koneco.
S nymatro, 110 HecnpaBHe (3a-
NaJlOBaHHS, XKUBJICHHS, 34e-
IUJICHHS, PYJIbOBE YIIPABIiHHS,
rajabmMa)
HecnipaBHuii ABUTYH.

JlBuryn He mpairoe (iHOmI,
30BCIM, Ha BEJIUKUX 000pO-
Tax, Ha MJIMX 000poTax).
AKyMyJSTOpP pO3PSAUBCS.
3po0iTh NpoPUIAKTUKY Ma-
IIKHI

VY MeHe (Hac) He Mae 3amyac-
THH

3 II€0 HECHPaBHICTIO MOXK-
JIMBO 1XaTu aaii?
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Please ...
wash the car
fill it up
put some water (antifreeze) in
the radiator
change the oil
change the spark-plugs (bear-
ing)
pump up the tyres.
Where can I have this car fixed?

What’s wrong with the car?

The car won’t start.

Where can I get a tow?

The brakes are rather low. Test
and adjust them, please.

The brakes are slack.

I had an accident along the way.
The wheel s flat.

I think the ignition (fuel system,
clutch, steering gear, brakes) is
(are) out of order.

The motor is not working pro-
perly.

The engine does not run (some-
times, at all, at high speed, at
low speed).

The battery has run down.

I want my car to be serviced.

I (we) have no spare parts

Can I go on without fixing this?



28.
29.

30.
31.

32.

33.

Ckinpku TpuBaTuMe peMoHT?  How long will the repairs take?

Ckuibkd g BaM BHHEH 3a 1o- What do I owe you?

cayru?

Ocb rpoti. IsKyto. Here you are. Thank you.
Ckuibku manuBa crnoxxuBae What’s the fuel consumption of
MaiuHa? the car?

Ska wHaiOubma mBUAKICT What’s its top speed?

MaIlIHU?
3 sKkoro MBHAKICTIO MM ine- At what speed are we driving?
MO?

I1I. DIALOGUES
1.

Donald, I know you are a driver of long standing. I would like
you to have a look at my car.

What’s wrong with your car?

I don’t know yet. I can’t trace the fault.

Let me have a look. When did you have your plugs checked?
Three days ago. I thought I had run out of gas but the tank is half
full.

Have a look at the petrol gauge once more.

All right. The tank is half full, as I have already said.

The carburettor is in order. The engine is misfiring.

So it is.

I guess the battery has run down. It needs recharging.

Too bad.

Don’t get upset about it. It won’t take you long to have your bat-
tery recharged.

Do you really think so?

I am sure of it. The other day I went to the gas station to have the
brakes adjusted. They did it in no time.

Where is the gas station?

It’s three miles south of the supermarket. Do you know the
place?

I think so. In my car the brakes are a bit stack. I hope they can
easily be adjusted.
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I advise you to have the engine greased.

I’ll follow your advise. Thank you, Donald.

Don’t mention it, Paul. I'm very sorry I couldn’t help you.

Well, you have helped me to trace the fault. I wish I had bought
a new car...

Well, this one 1s much cheaper. It hasn’t got too many miles on
it. It’s practically new.

I must admit it runs smoothly. It was in good condition when I
bought it.

When was it?

A year ago.

2. AT THE GAS STATION

Forecourt Attendant - Yes, sir?

Mr Stock
Forecourt Attendant

Mr Stock
Forecourt Attendant

Mr Stock
Forecourt Attendant
Mr Stock

Forecourt Attendant

Mr Stock
Forecourt Attendant
Mr Stock
Forecourt Attendant

Mr Stock

Forecourt Attendant

Five gallons, please.

Certainly, sir. Which grade did you
want?

Oh, the best, please.

Right you are, sir. That’ll be five
ninety exactly.

And could you just check the oil.
Right.

And perhaps top up the battery
while you’re about it.

Would you mind just opening the
bonnet, please, sir?

Yes, of course. I forgot.

Shall T look at the radiator?

No, that’s all right. T saw to that
this morning.

Did you know your oil-filler cap
was missing?

No! Well, I'm blowed! I wonder
how that happened?

Shall I see if we’ve got one round
the back?
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- Mr Stock - If you’d be so kind.

- Forecourt Attendant Yes, we’ve just got one left. Your
oil’s O.K., by the way.

- Mr Stock - I get air over there, do I?

- Forecourt Attendant Yes, that’s right, sir.

3. AT THE GARAGE

Here we are! Mr. Williams opened the window and asked the
attendant: “Could I have 4 gallons of Esso, the top grade, please?”

“Yes, sir. Would you mind backing towards the pump a bit? I
can’t reach your tank.”

Mr. Williams reversed a couple of feet. When the attendant
had finished, he said: “I think you need a bit of air in your tyres, sir.
The nearside rear is a bit flat.”

Mr. Williams got out of the car to have a look. “It certainly
needs it! It hasn’t got puncture, has it?”

“No, 1t’s all right,” said the attendant. “It only needs a bit of
pumping up.”

“By the way,” Mr. Williams said, “Could you tell me how to
get to Wood Green Lane?”

“Wood Green Lane...? Ah, [ don’t know. I’ll call my mate. He
can bring us a street-map.”

The other man came up and they looked up the street name in
the index. He showed Mr. Williams the map.

“Look,” the attendant said, “It’s right the other side of the
town.”

“Thank you”, said Mr. Williams, I think I’ll be able to find it

now.”
“It’s lighting-up time,” said the attendant. ““You’d better switch
your side-lights on.”

“Oh, yes, it gets dark early these days. We’d better hurry up.”

4. THROUGH THE TOWN

They drove off and went through the town. But Mr. Williams
wasn’t quite sure where to turn off to Wood Green Lane. He pulled
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into the kerb just past a zebra crossing and Mr. Potter opened his win-
dow to catch the attention of a passer-by.

“Excuse me,” he called out to a young man, “do you know
where we turn off for Wood Green Lane?”

“Oh, dear,” the stranger answered, “you’ve passed the turning.
You’ll have to go back to the traffic lights there and then you turn off
to the right; go straight on for about half a mile until you get to the
roundabout and take the left-hand turning there. Do you follow me?”

Mr. Williams: “I do.”

“And then, I think it’s the second or third on the left. You can’t
miss it.”

“Thanks very much,” Mr. Williams said.

They had to wait to turn round, and went back the way they
had come.

“I’'m glad we’re getting out of the town now,” Mr. Williams
said. “We can get up a bit of speed. I’d better switch on the headlights
t0o.”

A big lorry came towards them, with its headlights full on. Mr.
Williams flashed his headlights on and off to make the lorry driver
dip his lights.

Mr. Potter exclaimed: “Oh, I'm glad we’ve passed him. I don’t
much like driving at night. I get very irritated by cars coming towards
me. And it’s so dangerous, t00.”

“Oh, I don’t mind,” Mr. Williams said. “I like driving at any
time of the day or night. The only things I don’t like are those big lor-
ries with trailers. They’re so difficult to overtake. But with this car,
the acceleration is so good, I can overtake any car. You needn’t
worry, I’'m not a careless driver, as you know. I wouldn’t take any
risks.”

5. THE JOYS OF MOTORING

(Jane and Robert are taking their friend Barbara for a ride in
Robert’s car.)
Jane: Oh, Robert! Can’t you drive more carefully?
Robert: ’'m sorry. According to the map this is supposed to be
an “A” road but it has not been repaired for a long time.
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Jane: Are you sure it’s just the road, Robert? Perhaps the tyres
need pumping up.

Robert: They were all checked this morning at the garage. I
think I had better have a look at them. May be we have got a flat (the
car stops and all get out).

Jane: Look, Robert, this tyre’s flat. It must be a puncture.

Robert: I suppose it’ll have to be changed. I hope I’ll manage. It
looked so easy when the man at the garage did it. Jane, you’d better
help me with the jack.

Jane: Oh, I think I’d better prepare lunch, Robert. I can’t crawl
under cars.

Robert: As usual I’'m to do the unpleasant job, I suppose. Give
me a drink at least.

Jane: Where’s the beer?

Robert: I think it was packed in the boot.

Jane: I’ll get it out in a minute. How are you getting on with the
wheel?

Robert: All in good time, all in good time! Rome wasn’t built in
a day, you know. Will you give me some beer?

Jane: Oh, Robert, something terrible has happened. The bottle
wasn’t closed properly and all the beer’s run out. You’ll have to have
tea.

Robert: Tea? That’s not a man’s drink!

Barbara: Tea is said to be a very good stimulant. Much better for
drivers than alcohol.

Robert: Well, what’s to be done! Drinking tea at a picnic! There,
that’s the wheel back on. Let’s be off! (Robert starts the car).
Strange, it doesn’t seem to be better. There must be something wrong.
I’ll have to get out and have another look. (Robert stops the car and
gets out). Oh! The spare tyre must have had a puncture as well.

Jane: You simple forgot to pump it up, Robert.

Robert: Well, so I did.
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Exercise 1. Translate phrases into English in the following dia-
logues:

1.

He ysBisaro, 10 Tpanuiiocs 3 MOEK MalIMHOKO.

Let me trace the fault.

bynp-nacka. byny paauii, Ko TH MeH1 gomomoxkem. Tu x
JIOCBITYCHUN BOIH, UM HE TaK?

Yes, I am. I have been driving a car for fifteen years now. Maybe
you have run out of gas.

Ile HemoxnuBO. bak Mai>ke NOBHMMU.

When did you have your plugs checked?

Hemonasuo. KapOropaTop Tex y OpSIKY.

VY npomy pasi cigail y MOIO MalIMHY Ta IM0iJIeMO 10 HalOIMK4O1
aBTO3aIlPaBHOI CTaHIIII.

Good idea. They will have the car fixed.

Hemae ceHcy cuziitv TyT BCIO HiY.

I quite agree with you here.

Komnu 1001 BIApEMOHTYBaIM MaIlIuHYy?

Last month. The engine is in good condition now. It was well
greased.

HoOpe. Meni Tex NOTPIOHO PEMOHTYBATH  MAIWHY.
[Tocnabmamu ranpma (The brakes are slack), Ta it akymymnsitop
po3psiauBcs (The battery has run down).

It can be easily done.

Panuit e uyrtu.

SAxy MamuHy TH 30Upaenics KyImuTH?

I want a second hand car if it hasn’t got too many miles on it.
Could you help me?

3 BEJIMKUM 3aJI0BOJICHHSM.

I hear there are good cars on sale at 42nd Street dealer’s.

41 3Haro uen marasul. /laBait Tyau noigemo.
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- Good 1idea. If T choose a car there, I won’t have to bother any
more.
- Cawme Tak.

Exercise 2.

These are some of the signs used on roads in the United States.

divided highway hospital to right  no left turn

ends

pedestrian railroad road work

crossing crossing ahead

steep hill slippery road falling or fallen
rocks

deer crossing no U-turn school crossing

traffic light two-way traffic ~ hairpin curve

ahead ahead

Look at the expressions in the box and put the correct ones un-
der the signs

SSODD

1. Pedestrian 2. ............
CrOSSINg — .iiiiii....
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Exercise 3.

A B
If you park in the wrong place ... ... you'll get a flat tire.
If you drive too fast ... ... the engine will overheat.
If you drink and drive ... ... you'll have an accident.
If you don't put water in the radia- ... you'll get a speeding ticket.
tor ... ... you'll pay a fine.
If you don't drive carefully ... ... you'll get a parking ticket.

If you drive over broken glass ...

If you don’t drive carefully, you’ll have an accident.

Now make five more sentences. R
| A
2 R J

Exercise 4. You are preparing for a driving test. Say what a
driver must do when he sees the following road signs.

=

Pedestrian Speed limit No entry Railroad cross-
crossing ing
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WV A A O

Two way traf-  Other dangers Intersection Load limit
fic with the main
road
Noright turn -~ Hotel or motel No parking Road works

Exercise 5. You are a traffic inspector. You are examining a
group of students who are going to get a driving license. Here are
some pictures and questions you may ask your students. Think of
some more.

S

&

1. In what direction may the car move depending on the traffic
lights? a) in any direction; b) only in A direction. 2. In what direction
may the driver of the car move? a) in any direction; b) in B direction;
c¢) in C direction; d) in A and B direction. 3. Is it possible to turn to
the right here? a) yes; b) no. 4. What vehicle has the right to move
first? a) the bus; b) the lorry; c¢) the car. 5. Which of the drivers has
the right to park here? a) none of them; b) both have; c) only the mo-
torcyclist. 6. Which of the drivers may move on and who must slow
down and wait?
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MOTOR FUN

* sk ok

A traffic expert declared that the only way to solve the parking
problem was to find a new place for the city.

Two Drivers

Two motor cars met in a very narrow lane in London. Neither
of the drivers wanted to reverse and clear the road.

The driver of the first car took out the newspaper ‘Times” and
began reading.

In an hour the second driver asked politely:

“When you finish reading, won’t you give the newspaper to
me?”

For Tyres

A Bulgarian from Gabrovo (the famous town of humorists)
was driving a car. Suddenly a man appeared on the road. The driver
pressed the brakes so that the types squeaked.

“I owe you my life”, said the frightened man. “It is all my
fault. I have got fifty levs here (a “lev” is the Bulgarian money unit) —
forty are yours™.

‘And five more for the squeaking of tyres”, said the Gabrovite
quietly.

* sk ok

Judge: “The witnesses all agree that you neither slowed down
nor tried to avoid hitting the pedestrian.”

Driver: “I did everything any driver could be expected to do: I
blew my horn and cursed at him!”

After an Accident

Two motorists lying in their beds at the hospital looked atten-
tively at each other. At last one of them said:
“It seems to me that I’ve already seen you somewhere.”
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“Of course,” answered the other, that is the reason why we are
both lying here, at the hospital.”

Look After My Car!

A. Can you drive?
B. No, ’'m sorry, I can’t.
A. That’s good! Will you look after my car for an hour?

I’ve Run Over Your Cat!

One day a man ran over Mrs. Brown’s cat in the street. He
went to Mrs. Brown and said: “I’m terribly sorry. I’ve run over your
cat and I’d like to replace it.”

“It’s all right with me,” said Mrs. Brown. “But can you catch
mice?”

The Best Driver

An establishment wanted a lorry driver and advertised for one.
Three men came on the same day to apply for the job. The manager
asked the first man:

“How near can you drive to the edge of the precipice without
going over?”

The driver said, “Within an inch.”

“Very well,” said the manager, “you can go now and I shall let
you know whether we want you or not.”

The second man said, “I can drive within half an inch of the
edge, in fact [ have done it more than once.”

When the third man came, the manager said:

“Well, my man, and how near can you drive to the edge of the
precipice?”

“Indeed, sir, I have never tried and I don’t want to.”

“Ah,” said the manager, “you are just the sort of man we
want.”

A Resourceful Woman

Taking a wrong turn into a busy one-way street, a woman
driver caused an immediate standstill in the large flow of traffic. As
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the situation grew worse, the woman sat in her car unable to go either
forward or back.

Finally a policeman appeared, his face a study of rage, but the
woman beat him. As soon as he came within her range, she stuck her
head out of the window and shouted, “And where were you?”

She Learns to Drive

Woman learning to drive: “But I don’t know what to do!”
Her husband: “Just imagine that I’'m driving.”

If You Bought a New Car

“What would your wife say if you bought a new car?”

“My wife will say: Look out for the traffic light! Be careful
now! Don’t hit the truck! Why don’t you watch where you’re going?
Will you never learn? And so on.”

She Has No Licence

“Have you got the licence?” asked the police patrol driver.
“Don’t be funny, officer!” said the woman-motorist who had
just hit a lamp-post. “Who would give me a licence the way I drive?”

Drive On, My Friend!

A motorcycle policeman was about to write up a ticket charg-
ing a motorist with speeding, when a woman in the back seat who
could restrain herself no longer, began saying:

“There! Didn’t I tell you to watch out? But you kept right on
speeding all morning, getting out of line, not blowing your horn, pass-
ing stop streets and everything else. Didn’t I tell you you’d get
caught? Didn’t [? Didn’t [?”

“Who is this woman?” asked the officer.

“My wife,” said the motorist grimly.

“Drive on, my friend!” exclaimed the officer pityingly, as he
began to tear up the ticket. “Drive on — and may the Lord have mercy
on you!”

“Where are you going”

A young man was in a hurry. He jumped into a passing taxi.
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“Drive like fury!” he yelled to the driver.

They turned corners at a terrific speed, and escaped collisions
by a miracle. After about ten minutes the young man put his head out
of the window.

“Where are you going?”’

“I don’t know,” replied the driver, “you haven’t told me yet.”

Nothing New To Him

The motor car was driven by an energetic young woman who
had knocked down a man without injuring him much. She did not try
to get away. Instead, she stopped the car, got out and faced him.

“I'm sorry it happened,” she said, “but it was all your fault.
You must have been walking carelessly, I am an experienced driver.
I’ve been driving a car for seven years.”

“Well,” replied the man angrily, “I am also an experienced
walker. I’ve been walking for fifty-seven years.”

What She Remembered

A woman came to the police commissar to say that a careless
driver had injured her.

“Do you remember the number of the car?” asked the police-
man on duty.

“No, I don’t. But I remember that an elderly woman was driv-
ing the car in a white hat and a red blouse. Her skirt was of green jer-

29

sey”.

She Has Left Her Glasses At Home...

When the evening party was over, the hostess offered to drive
one of her guests home. It was a cold night, and frost settled thickly
over the windscreen. Twice there was nearly an accident, and the
nervous guest suggested that it might help if the frost was cleared
from the windscreen.

“That wouldn’t help much,” answered the driver. “Like a fool
I’ve left my glasses at home!”

She Will Not Get Her Driving Licence

Motor vehicle official to applicant for licence: “Don’t be upset,
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madam. It’s true, you’ve failed your test — but you’ve probably in-
creased your life.”

What Happened?

Two cars crashed and a crowd collected, while a policeman
tried to sort out the facts. “Suppose you tell me what happened, “he
said to the woman driver.

“I turned the way I signaled,” she said.

“Exactly!” cried the man who’d been driving the other car.
“That’s what fooled me.”

Wasn’t She Afraid?

The old lady was going to take a taxi. “Driver,” she said, “I
want you to take me to the station.”

“Yes, madam,” said the driver.

“And you must drive slowly and carefully. Don’t go until the
policeman lowers his arm, and, please, don’t rush round the corners as
the road is very wet.”

The driver was getting angry.

“All right, madam,” he said, “But if we do have an accident,
what hospital would you like to be taken to?”

The Hardest For Her

“Tell me, please, what seemed to be the hardest when you
were learning to drive?”
“The trees!”

After the Accident

“...Yes, and my mother-in-law under the wheels of the ruined

29

car...
“What a misfortune! Was she old?”’
‘No, I bought it only two months ago.”
To Avoid an Accident

“Why are you driving at such a high speed?”
“You see, the brakes on my motor car are out of order, and I
wanted to come home as quickly as possible to avoid an accident.”
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Not So Sure

Thompson: “Do you know how to run a motor car?”
Jackson: “Why, I thought I did, until I had a short talk with a
policeman yesterday.’

A Driving Test

Mr Shaw took the driving test for the first time in May. After
the test the examiner said: "I'm sorry, Mr Shaw, you failed the test
You didn’t drive well enough You turned left on the comer of Wilson
and King and the sign there says: "No left turn". Then you drove 40
m.p.h. in King Street and the sign there says: "Speed limit 30 m.p.h."
Then you went through two red lights. And you didn't park well."

"Can I take the test again?" asked Mr. Shaw. "Sure," said the
examiner, "but you'll have to pay again." "That's all right," said Mr
Shaw "T'll pass it next time. I'll drive more slowly and more care-
fully."

Mr. Shaw came back in June and took the test for the second
time He had the same examiner. After the test the examiner said: "I'm
sorry, Mr Shaw, you failed the test again. You drove too carelessly
again. This time you turned right on the comer of Wilson and Elm and
the sign there says: "No right turn". You drove too quickly. You
drove 35 m.p.h in Princess Avenue and the speed limit there is 30
m.p.h. Then you parked at a "No parking" sign."

"Can I take the test again?" asked Mr. Shaw.

"Sure," said the examiner, "but you'll have to pay for the test
again."

"That's all right," said Mr. Shaw "T'll pass it next time. I won't
drive so quickly and so carelessly."

In July Mr. Shaw came back and took the driving test for the
third time. This time the examiner said: "Congratulations, Mr. Shaw,
you've passed the test! You drove very well this time. You didn't go
through any red lights. You didn't drive too quickly. And you parked
beautifully. What happened?"

Mr. Shaw smiled and said: "I went to a doctor He told me to
get a pair of glasses. Now I can read."
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aBapis

ABTOMAaTHYHE NMPOEKTYBAHHA
aBTOMOOLTICT

aBTOMOOIL/Ib, 3aCi0 U151 mepe-
BE3CHHSI

aBTOPEMOHTHA MalCTepPHA
aBTO(YpProH

aKceJyepaTop

aKyMYJISITOP; OaTapes
aMoOpTH3aTOP

aMoOpTH3aTOP

aTJIac aBTOMOOIJIbHUX
HLJISIXIB

daraTouMceIbHUMI
0ak, pesepByap
OeH300ak
NaJMBHUU 0aK
Oammep
O0asoTryBaTucs
O0apaban
O0apa0aHHi rajbma
Oe3meka
0e3peiikoBHH
OeH3uH
0eH3MH; MOTOPHOE NAJMBO
OCH3MHOBUI IBUTYH
OeH303anmpaBKa
0eH303anpaBOYHA CTaH-
nus
0€H30K0JIOHKA
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emergency

computer-aided-design

motorist
vehicle

auto-repair shop
auto caravan
accelerator
battery

absorber

shoker
road-map

numerous
tank
petrol tank
storage tank
bumper
run for
drum
drum brakes
safety
trackless
gasoline
petrol
petrol engine
petrol station
petrol starter

filling station



0JIOKYBaHHS
OpaTu Ha OykcHup
Oykcup, Tpoc
OyTH HeCIIPpaBHUM

BaroH
BaXKLIb
BaXKLJIb NEPEKJII0YCHHS
nepeaav
BaXKib, PYKOATKA; PYKa
BaJI
NMiBBiCh
BAHTAK, HABAHTAKEHHS
BAHTAKHA ABTOMALIUHA
BAHTAKHUUA aBTOMOOIJIb
NepeBO3UTH
BBi/l; BIIYCK; BXiJI
Bely4a LIeCTePHA roJI0BHOL
nepenavi (XBOCTOBHK)
BeJIMKA (KPUBOILIMITHA) I'0-
JIOBKA (LIaTYyHA)
BEPXHS/HUKHA MEPTBA TOY-
Ka
BECTH MAIIUHY
BHOYX
BHOYXaTH, CIAJIAXyBaTH
BHOYX00e3meYHni
BUITMH
BUILIATH
BH3HAYATH
BH3HAYaTH, XapaKTepu3yBa-
TH
BU3HAYEHHUI, TOYHUH
BHKJIIOYATH, BUKHIATH
BHKPYTKa
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locking

tow

tow-line

be out of repair

carriage
lever
change gear lever

arm
shaft
axle half-shaft
load
truck
lorry, truck
to ~
inlet
pinion

big end
top/bottom dead centre

drive a car
explosion
explode
flame-proof
bend
release
determine
define

definite
expel
screwdriver



BUKOHYBAaTH
BHMIip; PO3Mip; BeJIMYNHA
BUMIipPIOBAJIbHUN MPUIIAJ
BHMITYCK
BHMIIYCKHMH KJIaNaH
BHUCTYII
BHUCXIJITHUH MOPIIEHb
BHUTICHATH, 3MillIaTH
BUTPATH
BHUTSTaTH, OIEPKYBATH
BHSIBJISITH
BHMXJIOIIHA TPYOa
BHUXOUTH 3i CTPOIO
BifOUBaTH
BinOyBaTHcs
BiIBOAUTH, 3a0MpaTH
Bi/ITHOBJICHHSI, PEKOHCT-
PYKILif
BiIHOIIICHHSI, IPOMOPIIist
BIANIPaBJIATH
BiApUBaTH, po3’€AHYBATH
BiJCiK
BiAcTaBaTH
BiIXWJIeHHSA
BiILIEHTPOBU U
BIJIbHHMH, X0JIOCTHI
BiCh
BiCb 00epTaHHA; LEHTP
00epTaHHA; TOYKA OIIO0-
pu
3a/IHS BiCb
3a/IHS BiCb
IMOBOPOTHHUM KYJIAK,
namnda, Ha AKii
00epTa€ETHCA KOJIECO
BITpOBe CKJIO
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carry out
dimension
gauge
exhaust
exhaust valve
projection
ascending piston
displace
costs

derive

detect
exhaust pipe
break down
reflect

occur

take off
rehabilitation

ratio
ship
detach
compartment
lag
deviation
centrifugal
loose
axle

pivot

back axle
rear axle
stub axle

windscreen (Br.);
windshield (U.S.)



BJIACTUBICTh; BJIACHICTH
BMHKA4, IePEeMUKAY
BOI'OHb; 3aNAJTI0BATH
BO/IA

AUCTHIBOBAaHA BOJAA
BOJIM
BIIYCK
BIIyCKHA TpyOa
BIYCKHUI KJIallaH
BIIyCKHMH TPYOONIpPOBijg
BIIyCKHMH TPYOONIPOBijg
BceOIYHa OCBiTa
BCMOKTYBAHHA
BCMOKTYBATH
BCTaBJATH
BCTYIIATH Y BOJIOJiHHS
BTYJIKA; MATOYHMHA

rajay3b; Qiais

rajbmMo
O0apa0daHHe rajbmMo
rajbMo 3 pO3TUCKHUMH
KOJIOJKAMH yCepeauHi
rajJbMoBOro 0apadana
AUCKOBE rajibMO
PY4He rajibMo

rajJbMiBHA piiuHa

rapax

THYYKHUH

roJAMHA MiK

TrOJIOBHUM IUJIIH/P
roJIYacTuH KJjaanaH
ryMaHITaApHI HAYKH
TyPKOTITH

215

property
switch
fire
water

distiller water
driver
intake
inlet pipe
inlet valve
inlet manifold
intake manifold
all-round education
induction stroke
suck
insert
take over
hub

branch
brake
drum brake
expanding inside brake

disk brake
handbrake
brake fluid
garage
flexible
rush hour

master cylinder
needle valve
(the) humanities
clatter



IaBATH MOKJIUBICTDH
JABUT'YH, MOTOP

V-noxiOHu IBUTYH, IBH-
Ir'yH 3 V-noaiOHui po3ra-
IIYBAHHAM HWIIHAPIB
aBTOMOOIJIb 3 ABUTYHOM
crepeny

OCH3MHOBUI IBUTYH
ra30BUM IBUT'YH; IBUT'YH
BHYTPIIIHBOTO 3rOPSIHHS

TOPU30HTAJIBLHUHU IBUIYH,
ABUTYH 3 TOPU30OHTAJIb-
HUM PO3TALIYBAHHAM
HWJIHAPIB

JABUT'YH BHYTPIilIHHOTO
3rOPAHHA

JABUT'YH BHYTPIilIHHOTO
3rOPAHHA

JABUTYH 3 00KOBHM PO3-
MIIIlEHHAM KJaNaHiB
ABHUIYH 3 BEPXHIM pO3Mi-
LIEHHAM KJIANAHIB, BEpPX-
HbOKJIAIAHHUH JABUTYH
ABHUIYH 3 BEPXHIM pPO310-
IiJIbHUM BaJIOM

JABUTYH 3 BIOPCKYBAHHAM
NaJuBa, Au3ejb

JABUTYH 3 TOPU30HTAJILHO
PO3TAIIOBAHUMMU NPOTH-
JISKHMMM NWJTiHAPaMu
JABHUIYH 3 ICKPOBUM 3ama-
JIOBAHHSAM (3 IPUMYCO-
BHMM 3aMAJTIOBAHHAM)
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enable
engine, motor
V-type engine
front-mounted engine
petrol engine

gas engine

flat engine

combustion (explosion)
engine

internal combustion en-
gine

side-valve engine

overhead valve engine

overhead cam engine
fuel-injection engine

horizontally-opposed en-
gine

spark-ignition engine



JABHUIYH 3 OBITPSIHUM
0XO0JIOZKEHHAM

ABHUIYH 3 YOTHPMA IOpH-

30HTAJILHO PO3TALLIOBA-
HUMH HUJTIHAPAMHA
JABUTYH 3rOPSIHHS BiJl
CTUCKY

ABUTYH, 10 MPAIIO€ HA
BAKKOMY NAJIMBI
AM3eJbHUH ABUTYH, TU-
3eJIb

CJICKTPUYHA HANIPYra
CJICKTPOJABUIYH
MapoBa MalIMHA
NOPIIHEBUH IBUIYH

craprep
TENJIOBUM ABUT'YH
YOTHPUUMJIIHAPOBUIA
JABUTYH
AeKaH
nemidep, racuteJab (KOJIH-
BaHb), AaMOPTHU3aTOP
JAeHHEe BilIiJIeHHsI
JKepeJio, BiICTIHHUK
AU3aiiH, IPOCKTYBAHHS,
KOHCTPYIOBAHHA;
PO3pPaxyHOK, IPOEKT;

MPOEKTYBaTH, KOHCTPYIOBa-

™
AUIIJIOMHA PodoTAa
AUCepPTALis
JHUCK 34YeIICHHA
JTUCKOBI rajibmMa
nugysop
aiamMeTp

BHYTPIlIHIN AlamMeTp
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air-cooled engine

flat four engine

compression-ignition en-
gine
oil engine

diesel engine

electrical pressure
electric motor
steam engine
reciprocating engine

starter motor
heat engine
four-cylinder engine

dean
damper

full time department
well
design

graduation project
thesis (pl. theses)
clutch plate
disc brakes
choke tube
diameter
minor (root) diameter



st
rajbMyBaHHS
Jisi, BINIMB; 31ICHIOBATH
rajJbMoBa Jif
10, paHiie
H00aBKa; MPUCAJAKA
A00OpOiMHM I
AOMIIIKA, HEYHUCTOTA
TOMKpAT
AOMOMIisKHHUH
AONOMIisKHUM, 3a1IaCHUI
JTOPOKHS NPUT0A
JAOPOKHIN 3HAK
HOCJTiIKEeHHSA
AOCTYIIHUH
HOCATATH
TOCATHEHHS
Apoceib, BIIOMBHA Mepero-
poAKa
ApoceJib, IPOcebHA 3aCJ/IiH-
Ka
AY/KKA; KPOHIITEHH, KOH-
COJIb

eK3aMeHalliiiHa cecis

€KOHOMIiKa

eKCITyaTAliiHA HANIMHICTH
eKCIIOHAT

€JIACTUYHICTh; MPYKHICTH
€JICKTPONPOBOAKA
eJICKTPOPYIIIHUI; eJIeK-
TPOBO3

eJIeMEeHT
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action
breaking action
effect
stopping effect
prior to
additive
charitable
impurity
jack
pilot
auxiliary
motor accident
road sign
research
within reach
reach

accomplishment
baffle

throttle valve

bracket

sessional examinations

(sessionals)
economics
reliability
exhibit
elasticity
wiring harness
electromotive

cell



JKUKJIEP
JKUKJIepP, COILIO0
JKIUTL KBaApTaJIH

3 yCiX TOYOK 30py

3a YUii-HeO0yIb PAXYHOK
3a0e3mevyBaTH; MoCTa4aTu
3aBISIKH

3aBigyBau Kadenpu

3aJJHSl CTOPOHA

3aKPiIIIOBATH, BCTAHOBJIIO-

BaTH

3aJII3HUYHMA Tepei3/

3aJiK

3aMIHATH

3aMIHSITH, BUTICHAATH

3aMOK 3alaJI0BaHHA

3a04He BiaaiJIeHHS

3anajl0BaHHs
3amaJjieHHsI Bil CTUCKY

3anajloBaTu

3anajibHa cBiua

3anacHa IMHAa

3anpaBIsTHCH

3aM03UYUTH
3alyCKATH JABUTYH
3al4aCcTHHHU
3apo0iTHA UIaTa

3aCTOCOBYBATH,; 3BEPTATUCH]

BiHOCUTHCH
3aCTOCYBAHHA
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jet
orifice
residential areas

from all angles

at smb’s expense
provide

owing to

head of department
rear

fix

railway crossing
test-credit
replace
supersede
ignition switch
correspondence department
ignition
compression ignition

ignite
sparking plug

spare tyre

fill up

borrow

put the engine in gear
spare parts

wage

apply

application



3aTOpP, CKyIT4YeHHA TPaHC-
NnopTy

3aviIISATH(CS); 3HiNJIeHH S

30epexeHHs

30epiraTu, MiCTUTH
NiATPUMYBATH Po0OTY
JABUTYHA

30i1bIIYBATH, PO3LIUPIOBATH

300pu; 300pKka; arperar
MEXaHI3M 34enJIeHHS

3BIJILHATH, BUILYCKATH

3BOPOTHO-IOCTYNAJIbHUMN

3B'SI30K, 3B'fI3Ka;

CKPIIUIIOBaTH, 3B'A3yBaTH

3rOpsiHHS, 3TOPAHHSA, FOPiH-

HA

30aTHICTb; EMHICTh; IPOAYK-

THBHICTh

3ailCHeHHS, peaJi3auis

3MiCHIOBATH, BUKOHYBATH

3100yBaTH

3'€AHyBaTH

3MalllyBAHHA

3MEHIIYBATH

3MEHIIYBATUCH

3MiHa, Aedopmanist

3MIHIOBaTHCS

3MIIHIOBATH (CA)

3MiLLyBaTH

3HAPSAAASA, iIHCTPYMEHT; iHBe-

HTap

3HOLICHHA

30BHILIHIH

3y04acrTe K0JIeCOo

3yCTpiyaTucs, HAIITOBXYBAa-

TUCH; 3YCTPi4, 3iTKHEHHHA
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traffic jam/congestion

mesh
savings
keep
to keep the engine run-
ning
enlarge
assembly
clutch assembly
let out
reciprocating
bond

combustion
capacity

implementation
accomplish
acquire
connect
lubrication
reduce
decrease
alteration
vary
consolidate
admix
implement

wear
external
gear wheel
encounter



3YCIIJICHHHA

BURJIIOYATH 3YCIIJICHHHA

BKJIIOYATH 34YellJIeHHSI
34YeINJIeHHS
3'ABJIAATUCH, 31aBATHCS

3o mist
IHAUKATOP; JIYHIBLHUK
ickpa, cmanax

ICKpoOBe 3anaJIl0BaHHS

1314, Moi3AKa; ixaTn

Kamepa
KaHicTpa
KamnoTt

Kapowparop

KapJaHHUH BaJl

KapKac, 0CTOB

kadeapa, BiIiJIeHHS

KepPYBaHHA KEPMOM

KepyBaTH

KHCJI0TA

KJIAIIaH, 30JI0THUK
BHMIIYyCKHMH KJIaNaH
BIYCKHUI KJIallaH
roJI4acTU KJIANaH
JTHUIIE MOPIIHS
JAPOCeJbHA 3aCJIHKA,
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clutch
to clutch out
to clutch 1n
linkage
appear

insulation
indicator
spark

spark ignition

ride

chamber
petrol/gas can
bonnet (Br.),
hood (U.S.)
carburettor
propeller shaft
framework
department
steering
handle
acid
valve
exhaust (outlet)
inlet
needle
piston
throttle



apoceib

IH/KEeKTOPHUI KJIanaH

KRJIeMa

KJIeMa aKyMyJIsATOPHOI

Oarapei
KJIIEHT, MOKYIelb
KJII0Y 32NAJI0BAHHS
KOXKYyX, 00IIMBKA
K0J1eCo

BeAyue K0JIeco

BeAy4i KoJieca

3a/IHE Beayue (X0a0Be)

K0J1eCO
PYJIbOBE KOJIECO

HIeCTepHs, 3y0uare KoJe-

co
KOJIMBAHHS ; BIIXUJIEHHA
KOJIMBaTU(CH); MOBEpPTA-
TH(CS1)
KOJIIHYACTHI BaJl
KOJIOAKA

rajbMoOBa KOJIOJAKA
KOJIbOPOBH MeTAaJl
KOJIBIIO

NMOpPHIHEBE KOJIbIO
KOMIIPeCcop
KOHKYPEHT
KOHCTPYKTOP

KOHTAKTHHMH NepepUBHUK

KOHTPOJIbHA JIAMIIa
KOpOOKa

Kaprep (KOpILyc) pyJibo-

BOI'0 MEXaHi3My

KOpOOKa nmepena4, KOpooka

LIBHIKOCTEN
KOpo3is, ip:Ka
KOPOMMCJIO
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injection
terminal
battery terminal

customer

ignition key

casing

wheel
driving wheel
road wheel
rear road wheel

steering wheel
toothed wheel

fluctuation
swing

crankshaft
shoe

brake shoe
non-ferrous metal
ring

piston ring
compressor
competitor
designer
contact breaker
pilot lamp
box

steering box

gearbox

corrosion
rocker



KOTYLIKA 3alaJJI0BaHHS
NepBUHHA/BTOPUHHA 00-
MOTKA

KPHBOILLINII, KOJIHYATHI Ba-

KiJIb

KpiM, He BPAXOBYIHOYH

KPYTI, OKPYXKHICTh

KPYIOBHil pyX

KYJA4Y0K

Kypc¢ (PIK HAaBYAHHS)

JJaMaTHCA
JIAHKA; 3B’ S13yBaTH

JIAHLIOT

JIAHUIO’KOK MPOTH KOB3aHHA
JIETKOBUI aBTOMOOLIb
JIUT'POIH, HA()Ta; KEPOCHH
JIHIMHUN

MacJj0 (MacTHJIo)
MAaCJISHUUA HACOC
MAacoBM
MAaCTWIbHE MACJI0, PiAKe
MaCTHJIO0

AM3eJIbHEe MAJTUBO
MAaXOBHK, MaxX0Be K0JIeCo
MAIIMHU; MeXaHIi3MH; yCTAT-
KYBaHHS
MAaIINHICT
MepTBHM NPOCTip (Y HHIIHA-
pi)
MeXaHi3M 34YeIJIeHHA
MeXaHi3M, 10 M0Ja€
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coil
primary/secondary coil

crank

apart from

circle

circular movement / motion
cam

year

break

link

chain

(antiskid) chains
passenger car
naphta

linear

oil

oil pump
large-scale
oil

diesel oil
flywheel
machinery

operator
clearance space

clutch assembly
feeder



MeXaHIYHUH

MICTHTH, BKJIIOYATH B cede

MICTHTH, OXOILTIOBATH

MillHU#, TPUBAJIMH

MOJIOTOK

MOHTA3K, YCTAHOBKA
YCTAHOBKA JIBUT'YHA 33a-

ay
YCTAHOBKA IBUI'YHA CIIe-

peny
MOTOp
My(dTa, 34enIeHHs

HaOIp nmpeaMeTiB
HABAHTAYKEHHS
HABYAJIbHA MPOrpamMa
HaJaBaTH podoTy
HAKMMHHUHU TMCK, HABAHTA-
JKEeHUN NPy KUHAMM
HaMMAaTH; 3a9ilaTi
HAKAYyBAaTH KOJIECO
HAKJIAJKa

(ppukHiiiHA HAKIAAKA
HAKJIAKA; MPOKJIAKA
HAKONUYYBATH
HAKONUYYBATH, AKyMYJII0Ba-
TH
HAHECEHHS HA KapTy
HAPO/HE roCNoAAPCTBO
HAcoC, moMmna; (v) KayarTu,
BUKAYYBaTH

MAaCJSHUUA HACOC

O0eH30HacoC
HayKa

TeXHIYHi HAYKH
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power-operated

comprise

embrace

durable

hammar

fitting
backward fitting of en-
gine
forward fitting of engine

motor
coupling

sets of subjects

loading

curriculum

employ

spring-loaded pressure plate

engage
pump up a tyre
pad

friction pad
lining
store
accumulate

mapping
national economy

pump

oil pump
petrol pump
science
the technical sciences



NPUPOAHUYI HAYKH
HAYKOBHUI KePIiBHUK
HAYKOBH CBITOIJISA/
HaTa; KEPOCUH
HeOJIIK
HE3BAKAKYH HA
HECIPABHICTH
HecTaya

oO0riH
odept
00epTOBMH MOMEHT
00J1aTHAHHSA, 3PYYHOCTI
00MeKeHHS
00MesKeHHsI IBUIKOCTI
oOMiHIOBaTH (C51)
00MOTKA, BUTOK
000B'SI30K; pe:KUM; I0-
TYKHICTh
00po0JIATH; MAIIIMHA
00CJIyrOBYBAHHA
00’131
0Iopa; CTOsIK

OMOPHMH JUCK
OCHALICHU I
0C00JIMBICTH
0CHOBHU
OTBIp

BIIYCKHMH (YCMOKTYBa-

JIbHMH) OTBIP
0X0JI0/IKEHH S
0XOJIOKYBATH
OYHIIEeHHS; 30arauyeHHsI
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natural sciences
scientific supervisor
scientific outlook
petrolium
deficiency, disadvantage
in spite of
trouble
shortage

overtaking
revolution
torque
facility
restriction
speed limit
exchange
winding
duty

machine
maintenance
detour
prop

cover plate
equipped
feature
axial
port

inlet port

cooling
cool
cleaning



naJjenb

MOPIIHEBUH NaJIeUb
NAaJUBHUN HACOC
NAJUBO
NMaHeJb

NMaHeJb NPUJIALIB
nap

NapOBMH NMOPUIHEBUH IBUI'YH

narpyook
nepesara
NnepeBUIEHHS IBUIKOCTI
NepeBO3UTH, NepeIaBaTH
nepenayva, npuBia;
KOpPOOKa nmepeaay, BUIKO-
cTeil; TPaHCMiciA
nepeaayva, mecTepHs, 3youa-
cTe K0J1eco
roJIOBHA Mepeaaya
KOpoOKa mepeaay
NepPeKOHYBATH
nepepuBHUK
NMepeTBOPIOBATH
NnUTOMA Bara; IbHICTh
nigBicka
niaBicka 3aaHix KoJic
MiJIBICKA MepPeaHiX KOJIIC
He3aJle:KHa migBicka me-
PeaHixX KoJIic
nepeaHs miaBicka
MiJ/IAaBATH CYMHIBY
miJJI0H (KapTepa)
migirpisa4
NiATPUMYBATH
MiIX0KUH, BiAlOBIIHUH
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pin

gudgeon pin
injection pump
fuel
panel

driving panel
vapour
steam engine
branch in the pipe
advantage
speeding
convey
transmission

gear

differential gear
change gear

persuade

breaker

convert

density

suspension
rear suspension
front-wheel suspension
independent front
suspension
front suspension

question

sump

economizer

maintain

suitable



MiAIIANHAK KOB3aHHSA
miHa
MIIIOXi/
IJIACTHMHKA, IJINTA
BeICHUM TUCK 3YeIVICHHA
HATUCKHUM AUCK 34ell-
JICHHS
AUCK 3YeNnJIeHHS
BeICHUM TUCK 3YeIVICHHA
IJ1ATA 32 HABYAHHA
IJIOCKOTYOIIi
IUIYHKepP, MOPIIeHb
NHEeBMATUYHUM, NOBITPSAHUA
MOBEpPTATH
MOBEPXHH, IUIOIIA; MOKPUTTS
NOBITPSIHUM MOTIK
MOBOPOT
MOTJIMHATH
NMOrpPy3Ka; MmepeBo3Ka
NOABIMHUH, 3IBOCHUH
nojaisi; TAKT
1032 AyAUTOPHA AIAJIbHICTH
NMoI3aAKAa
NMOKAa3yBaTH; BUMIPIOBATH
NMOTYKHICTh MAIIMHHA
IHIUKaTOpOM
noJiipyBartu, untigyBaTu
MOJIOMKA
nonepea:KyBaJIbHUN 3HAK
NMOIJIABOK
NMOPIBHIOBATH
NMOPYUIYBATH MPABUJIA PYXY
MOPYUICHHS MPABWI PyXy
NMOpUIeHb
NOPIIHEBUH IBUIYH
mocagaoBa ocoda
NMOCIOHUK; TOBIIHUK; PYYHUI
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plain

froth

pedestrian

plate
clutch centre plate
clutch pressure plate

clutch plate
clutch driven plate
tuition fee
pliers
plunger
pneumatic
turn
surface
airstream
turn
absorb
shipping
binary
event
extra curricular activities
trip
indicate

polish

breakage

warning sign

float

compare

break the regulation
violation of traffic regultions
piston

reciprocating engine
executive

manual



nocJa0JII0BaTH, NOTJIMHATH
MOCJTII0BHICTH
IOCT JAEPKABHOI0 CJIyK00B-
s
NMOCTAYAJIbHUK
NMOCTAYAHHH, 3aMaC
MOTIK
NPaBUJIA JOPOKHBOI0 PYXy
NpauwBaTu (Mpo MALIUHY)
NPUBOJUTH 10
NPUIAATHICTH 10 00pPOOKH
NPUIUISATH, BiJIaBaTH, IPH-
CBAYYBaTH
npuiimatu (¢popmy); npu-
IyCKATH
NPUKPINJICHHS ; IPUCTOCY-
BAHHA
NPUKPIIIOBATH
NPUIAJX

NMPUCTPiH 0 OJIOKY€E
NPUCKOPEHHHA
NPUCKOPIOBATH
NPUCTPIH peryTrBaHHA
NPUCTPi; MOHTAXK
npuyen
NpooOKa; WTenceJbHa BUIKA
NMPOBITHUK
NMPOBIIHICTH
NPOAYKTUBHICTH
NPOAYKUisi, MPOAYKT, BU-
IIYCK; MPOXYKTUBHICThb, BU-
poOJIeHHSI
MPOPEKTOP
NpopuB
MPOXiJx, MPOTIK
NPoXoau (IMPOTOKH), BUKO-
HaHi B 0J101i HUJIIHAPIB
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damp
sequence
public office

supplier

supply

flow; stream
traffic regulations
run

bring about
machinability
devote

assume
attachment

attach; fasten
device

locking device
acceleration
accelerate
adjuster
arrangement
trailer
plug
conductor
conductivity
efficiency; productivity
output

vice-rector

breakthrough

passage

passages cast in the cylinder
block



NPOXO0JIOAKYBATH; rapTyBa-
TH
NPYKUHA
CIMPaJIbHA NPYKUHA
NPY/KUHA KJIANAaHA
3aJHH pecopa
JIHCTOBA pecopa
MYCKOBU JKUKJIEP, KUKJIEP
X0J10CTOI'0 X0y

paniaTop; peOpucTuii 0X0J10-

IKyBa4
pamMa, Kopmyc

peryJloBaHHA 4acy BiAKPHUT-

TH i 3aKPUTTA KJIANaHA
peryJjoBaTu
peMiHb, CTPiuKa, CMyra
PEMOHT; PEMOHTYBATH
pianuHa
piauHa, pigke cepeoBuile
podoTa (MALIMHU); NPOAYK-
THBHICTh
po0o4uii Xix, eHepris, cuJa,
MOTYKHICTh

KiHCbKa CHJIa
po30uparu
po30upaTu, 1eMOHTYBATH
PO3BAaHTAKyBaTH; PO3BaH-
TAKEHHHA
PO3BOPOT
poO3apiOHa TOPTiBJIA
PO3MHUKATHUCH
PO3MillleHHS; BUAJICHHS
YCYHEHHS
PO3NIWIIOBAY; COIIO; MATPY-
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chill

spring
coil spring
valve spring
rear spring
leaf spring
idler jet

radiator

frame
valve timing

adjust, tune
belt

repair
liquid

fluid
perfomance

power

horse power
dismantle
disassemble
discharge; dump

U-turn
retail trade
open
disposal

nozzle



0ok

PO3MOBCH/I’KEHHHA

1. po3noalyibHUI BaJ

2. KyJJa4YKOBHUI BaJI

3. BaJ1 eKCHEHTPUKA

PO3NOAIBHUK

PO3NOAIIATH

PO3MOLIATH, MOIIUPIOBATH

PO3pPIi3HATH, XapaKTepu3yBa-

™

PO3TallIOBYBATH,

3aKPIILIIOBATH

PYHHYBaHHS, 3HULLCHHS

pyiiHyBaTH

PYJIbOBE K0J1€C0, KepMO

PY/1bOBHUII MEXaHI3M

PYX MONEPEMiHHO B OJTHOMY

a00 iHIIOMY HANIPAMKY

PYX, epeMillleHH S
o0epTajabHUll pyX

PYX, epeMillleHHS
3BOPOTHbO-
MOCTYNAJIbHUN PyX
o0epTanbHUll pyX

pyxarTu(csi)

pPyXJIMBHHA

pyluiiiHa cuJIa

pyuIiiiHa CHJIa; IOLUTOBX,
iMImyJibc

CBITJIO; JiixTap, ¢papa
cBiTiI0Op
radapurTHi 200 CTOTHOYHI
JixTapi
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propagation
camshaft

distributor
share
distribute
distinguish

arrange

destruction

destroy

steering wheel
steering mechanism
to-and-fro motion

motion

rotary motion
movement

up-and-down movement

round-and-round move-
ment

propel

mobile

motive power

impetus

light
traffic lights
lights for parking



3aJHI radbapuTHi JixTapi
nixdapHuk
CBIYKa 3aNIAJIIOBAHHSA
ceMecTp
cepeIHs BeJIMYMHA
CUTHAJI
CIJIOBA YCTAHOBKA
cucrema
CHCTEeMa eJIEKTPOYyCTAT-
KYBaHHS
TPaHCMicCiA
CHCTEeMA 3aNaJIOBAHHSA
CUCTeMa 3MallleHHS
CHCTEMA 0XO0JI0’KCHHH
CHCTEMA PYJIbOBOI0
yIPaBJIiHHSA
CHCTEeMAa YIIOPCKYBaHHS
NMaJuBa
NaJUBHA CHCTEMA, CUC-
TeMAa KUBJICHHS
CHCTEeMAa YIIOPCKYBaHHS
NMaJuBa
cKaT
CKJIAJL, CTPYKTYypa
CKJIAIaTH, IPU3HAYUTH
CKJIAIaTH; 30MpaTH
CKJIA/ITHA PeYOBHMHA;
3MiLIAHU U
CKJIA/I0BA YaCTHHA
CKJIOOYMCHUK “IBipHUK”
CKPpIIUICeHHS 00JITAMU;
NMPOCIBAHHA
CJIy:k00Belb
CragaTu
CIipajibHA NPYKUHA
CILUIaB
CIIOHYKYBAaTH; iIHAYKTYBATH
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rear lights

side light
sparking plug
term, semester
mean
signal lamp
power plant
system

electrical system

transmission system
ignition system
lubricating system
cooling system
steering system

fuel injection system
petrol system
petrol injection system

wheel
make-up
constitute
compile
compound

constituent
wind-shield wiper
bolting

employee
decline
coil spring
alloy
induce



CIIPABJIATHCA 3
craprep
CTepsKeHb, HITOK, TAra
CTHUIICHIifl
CTUCK
CTHUCKATH, 31aBJIOBATH
CTHUCKATH; YIAPATH (C51);
BILJIMB
CTON-CUTHAJI
CTOSIHKA; CTABUTH aBTO-
MOOLIb HA CTOSIHKY
CTPOK CJIyKO0H
CTPYKTYpA, OyaiBJIsl; KOHCT-
PYKUisl, MPUCTPIH
KapKac Ky30Ba, KOHC-
TPYKUIfA Ky30Ba, HeCy4a
YacTHHA
CTYAEHT MEePLIOro Kypcy
CTYACHTCbKI KaHIKyJIH
Ha KaHIKYyJIax
CyMill
CyIepe4YHICTh; mpodJemMa
CXBAJICHHSI; CAHKIIS
cxeMa; Meperka; JAaHIIoT;
UK
TAKT BIIYCKY (BCMOKTY-
BAHHS)
TAKT 3rOPSHHA

TBepAa NalKa
TeHIITHUN
TENJIOBUM ABUT'YH
TeIJIOOOMIHHUK
TEePTHCHA

TepPTH
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cope with

starter motor

rod

scholarship, grant
compression
compress

impact

break light
park

service life
structure

body structure

first-year student
vacation

on vacation
mixture
1ssue
approval
circuit

induction stroke

explosion stroke

brazing
brittle

heat engine
exchanger
rub

friction



TeXHIKa, MAIIMHOOY/IyBAHHS;

Oy1iBHULITBO
eHepreTuKa
KOHCTPYKUIHHUN MaTe-
pian
oprasisainisi BAUpOOHHUIIT-
Ba
panioTexHika

THUCK, HATIIPYTa

THUCK y HIHHAX

TiJIO, KOPILYC; OpraHizauis
KY30B JIETKOBOI'0 ABTO-
MOOiIs1

TOPKAaTHCSH

TOYKa, KOHTAKT, KjIemMa

TOYHM I

TOYHICTH

TPUMAY, CIIOJIYYHA MYy(Ta

TPILMHA, IIIJINHA

TPyOKa

TPyOKa BeHTYPI, COILJIO

TYypOYyJICeHTHICTH

TAITH; YTATYBATH; KPecJau-

TH; MAJIOBATH; YCMOKTYBAaTH

YIIOBHOBAKUTH, OCPKATH
ypasKaTH, BILIUBATH
yCTaHOBKA (ABTOMOOLISI) HA
CTOSTHKY

YCTaHOBKA, IPUCTPiii; BIPO-
Ba/I’KCHHS

YCTAaHOBJIKOBATH, MOHTYBATH
YCTAaTKYBaHHS, CIIOPSIAKEeH-
HA

YCYHYTH HECIIPAaBHICTh
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engineering

power engineering
engineering material

industrial engineering

radio engineering
pressure
tyre pressure

body
car body

touch
point
precise
accuracy
adapter
crack

pipe
venturil
turbulence
draw

commission
affect
parking

installation

fit
equipment

correct a trouble



yroma

YIIKO/?K€HHS, 30UTOK
YUIUIbHIOBATH
YUIIUIbHIOBATH; CTUCKATH

daza, pauin
pakTop; kKoedinieHT
KOe(iui€HT MOTYKHOCTI
(pakyabTer
¢piabTp
MACJISIHMA PiIbTP
NOBITPsIHUM PLILTP
(ppukuiiiHa raJabMiBHA Ha-
KJIaJKa (K0JIOJAKA)
(ppukuHiiiHA HAKIAJAKA
ppurminHm

XHTHHI BaXKiJIb (KJIalaHHe
KOPOMMCJIO)
XiJ, TAKT

poGoYMi Xix

XiJl BUILyCKY
XiJ{ BILyCKY
XiJl MOPIIHS

HHUKJI, TAKT
po0OYHI HMKJI
YOTUPUTAKTHUHA LHUKJI
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fatigue
damage
tighten
squeeze

phase
factor

power factor
faculty
filter

oil filter

air filter
brake lining

friction lining
frictional

rocker arm

stroke
compression (power)
stroke
exhaust stroke
intake (suction) stroke
piston stroke

cycle
firing cycle
four-stroke cycle



YaBYH

YU CTHH

YOPHUIl MeTaJl
YOTUPUTAKTHUN JBUTYH

mapHip; nandga; masyp
maci
IaTyH
IIBUIKUI; 0e3nmepeKoIHUM;
NPUCKOPIOBATH
IBHUAKICTD
MAaKCHMAaJIbHA HIBU/I-
KICTh
IBHUAKICTD
IIMHA
HIKIiB, 0JI0K
HIMATOK; J€TaJIb
HITAHra IToBXayva (Kjamna-
HA)
LITOK (CTepsKeHb) KJanaHa

Iy, ITUKOBUU MOKAZHUK
piBHS
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cast iron
pure

ferrous metal
Otto engine

knuckle
chassis
connecting rod
expedite

speed
top speed

velocity
bus, tyre
pulley
piece
push rod

valve stem

dipstick
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absorb
absorber
accelerate
acceleration
accelerator
accomplish
accomplishment
accumulate
accuracy
acid
acquire
action

breaking action
adapter
additive
adjuster
admix
advantage
affect
air-cooled engine

airstream

alloy

all-round education
alteration

apart from

appear

application

apply

approval
arm
arrange
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NOTJIMHATH
aMOpTU3ATOP
PUCKOPIOBATH
PUCKOPEHHS
aKceyeparTop
3/1IICHIOBATH, BUKOHYBATH
JNOCSITHEHHS
HAKOMHWYYBaTH, aKyMYJIIOBAaTU
TOYHICTb
KHCJIOTA
3100yBaTH
s

raJibMyBaHHS
TpUMay, ClojiyuHa myJra
nobaBka; nmpucaaka
OPUCTPI peryIrOBaHHS
3MilTyBaTH
nepesara
ypa)kaTH, BIUIMBATU
JIBUTYH 3 TIOBITPSHUM OXOJIO-
THKEHHSM
HNOBITPSIHUM MOTIK
CIUIaB
BceOIUHa OCBITA
3MiHa, Aedopmarlis
KpIM, HE BpaXOBYIOUHU
3'SIBJISATUCS, 3JaBaTUCS
3aCTOCYBAaHHS
3aCTOCOBYBATH; 3BEPTATUCS;
BIJTHOCUTUCS
CXBAJICHHS, CAHKIIIS
BaXKUJIb, PYKOSITKA; pyKa
PO3TAIIOBYBATH, 3aKPIILIIOBATU



arrangement

ascending piston

assembly

clutch assembly

assume

at smb’s expense

attach
attachment
auxiliary
axial
axle
back axle
rear axle
stub axle

baftle

battery
belt
bend

big end
binary
body

car body
bolting
bond

borrow
box
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OPUCTPIil; MOHTaX
BUCXIJTHUM MOPIIEHb
300pu; 300pKa; arperat
MEXaH13M 3YeIJICHHS
npuitMatu (opmy); npuimyc-
KaTH
3a YUii-HEOyIb paXyHOK
IPUKPIILTIOBATH
NPUKPIIUICHHS; IPUCTOCYBAHHS
JOIIOMDKHUH, 3al1acHUHN
OCbOBUU
BICh
3a7Hd BICh
3a7Hd BICh
NOBOPOTHUIM KyJak, nanda,
Ha sIKili 00epTaeThCs KoJie-
Cco

IpOceiib, BiIOMBHA IEPETOPO/I-

Ka

aKymyJaTop; Oarapes

pEMIHb, CTpIUKa, CMyTa

BUTHH

BeNMKa (KPUBOIIUITHA) TOJIOBKA

(maTyHa)

IIOABIMHUHN, 30BOECHUN

T1JI0, KOPITYC; OpraHi3alis
KY30B JIETKOBOT'O aBTO-
MOO1JIS

CKpIIUICHHS O0JITaMH;

MPOCIBaHHS

3B'A30K, 3B's13Ka; CKPIILJIIOBATH,

3B'A3yBaTH

3aM03UYUTH

KOpoOKa



steering box

brake
disk brake
drum brake
expanding inside brake

handbrake
bracket
brake lining

branch

branch in the pipe
brazing

breaker
breakthrough
bring about
brittle

bus

cam
camshaft

capacity

carburettor
carriage
carry out
casing

cast iron
cell
centrifugal
chain
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KapTep (KOopIyc) pyJibOBO-
ro MEXaHi3My

raJibMo
JMCKOBE rajbMO
OapabaHHE rajJbMo
raJibMoO 3 PO3TUCKHUMU
KOJIOAKAMH yCepearHi
rajJbMoBOro 6apabaHa
py4YHE rajabMo

yKKa; KPOHIITEWH, KOHCOJIb

(¢pukKiiiiHa TaIbMiBHA HAKJIa-

Ka (KoJoaKa)

raitysb; (uis

naTpyOoK

TBEpJA Iaika

NEePEPUBHUK

IPOpHUB

IPUBOIUTH 10

TEHAITHUHN

HIMHa

KyJIa4oK

1 .po3noainbHUM Bax
2.Kylna4yKOBUU BaJ
3.BaJ EKCIEHTPHUKA
3/1aTHICTh; EMHICTh; TPOJIYKTH-
BHICTh

KapOropaTop

BaroH

BUKOHYBaTH

KOXYX, OOIIMBKa
YaByH

€JIEMEHT
BIILICHTPOBUI
JAHIIOT



chamber
charitable
chill
choke tube
circle
circuit
circular movement / motion
clatter
cleaning
clearance space
clutch
to clutch in
to clutch out
clutch assembly
clutch plate
coil
primary/secondary coil

coil spring

combustion
commission

compare

compartment
competitor

compile

compound

compress

compression
compression-ignition engine
compressor

comprise
computer-aided-design
conductivity
conductor

connect

connecting rod
consolidate
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Kamepa

TO0OpOIIMHUI

IPOXOJIOJKYBATH; rapTyBaTH

nadysop

KpYT, OKPY>KHICTh

cXema; Mepexa; JaHIIOT; [IUKJI

KPYTrOBUH PyX

I'YPKOTITH

OYHIIIEHHS; 30araueHHs

MEPTBU MPOCTIp (Y UUIIHIPI)

34YEIICHHS
BKJIFOYATH 3YEIIJICHHS
BUKJIIOYATH 3YCTICHHS

MEXaH13M 3YeIJICHHS

JUCK 34YETUICHHS

KOTYIIIKA 3analtOBaHHs
NEePBUHHA/BTOPUHHA 00-
MOTKa

cripajbHa MPYyKHUHA

3TOpPSIHHSA, 3rOpPaHHs, TOPIHHS

YIIOBHOBAXUTHU, OJCPKATU

NOPiBHIOBATU

BIJICIK

KOHKYPEHT

CKJIaJaTH; 30upaTu

CKJIa/IHa PEUOBHUHA; 3MIIIIaHU

CTUCKATH, 3J1aBJIIOBaTH

CTHUCK

JIBUTYH 3TOPSHHS B1Jl CTUCKY

KOMITPECOP

MICTHTH, BKJIIOYaTH B ceOe

aBTOMAaTUYHE NMPOEKTYBAHHS

IPOBIIHICTD

POBIHUK

3'€IHyBaTH

maTyH

3MIlHIOBAaTH (Cs1)



constituent
constitute
contact breaker
convert

convey

cool

cooling

cope with

correspondence department

corrosion
costs
coupling
crack
crank
crankshaft
curriculum
customer
cycle
firing cycle
four-stroke cycle

damage
damp
damper

dean
decline
decrease
deficiency
define
definite
density
department
derive
design
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CKJIaJIOBa YaCTHUHA
CKJIaJIaTH, TPU3HAUYUTH
KOHTAaKTHUI MTEPEPUBHUK
NEPETBOPIOBATH
NEPEBO3UTH, EPEIaBaTH
OXOJIOJIKYBATU
OXOJIOJIKEHHS
CIIPaBJIATUCS 3
3a0YHE B1UIIJIEHHS
KOpO3id, ipxa
BUTpATU
MyQTa, 34EIICHHS
TpilIMHA, IILJIUHA
KPHWBOILIUII, KOJIIHYATUNA BaXK1Jb
KOJIIHYaCTUM BaJl
HaBYaJIbHA MpOrpama
KJIIEHT, MTOKYIELb
[IUKJI, TAKT

pOOOUMIT ITUKIT

YOTUPUTAKTHUNA LUK

YIIKOJKEHHSI, 30UTOK
1Toc1a0JIIOBaTH, MOTJTWHATH
nemrgep, racutenb (KoJu-
BaHb), aMOPTU3ATOP

JIeKaH

crajaTu

3MEHIITYBAaTUCS

HEJIOJIK

BU3HAYATH, XapaKTEpU3yBaTU
BU3HAYCHU, TOYHUM
IIMTOMAa Bara; miijabHICTh
kadenpa, BiIAUICHHS
BUTSTATH, OACPKYBaTU
1.1u3aiiH, NpOEKTYBaHHS,



designer
destroy
destruction
detach
detect
determine
deviation
device

locking device
devote

diameter

minor (root) diameter
dimension
dipstick

disadvantage
disassemble
disc brakes
discharge

dismantle
displace
disposal

distinguish
distribute
distributor
draw

driver

drum
drum brakes
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KOHCTPYIOBaHHS.
2.pO3paxyHOK; MPOEKT.
3.NpOEKTyBaTH, KOHCTPYIOBATH
KOHCTPYKTOP
pyiHyBaTU
pyWHYBaHHS, 3HUIIICHHS
BIJIpUBATH, P03’ €AHYBaTH
BUSIBJISITH
BU3HAYATHU
BIIXWJICHHS
npuia
OPUCTPIH 10 OJI0KYeE

OPUIIATH, BIJIaBaTH, IPH-
CBSIUYBaTH
aiaMeTp

BHYTPIIIHIN JlaMeTp
BUMIp; pO3Mip; BEIUUMHA
IIYTl, IITUKOBUH MOKA3HUK pi-
BHS
HEJIOJIK
po30UpaTH, AEMOHTYBATH
JTMCKOBI rajbMa
pO3BaHTaXyBaTH; PO3BAHTA-
AKEHHS
po30upaTtu
BUTICHSITH, 3MIIIATH
PO3MIILICHHS; BUIAJICHHS; YCY-
HEHHS
PO3PI3HATH, XapaKTEPU3YBATH
PO3MOJIUISATH, OIIUPIOBATH
PO3MOIIBHUK
TATTH; YTATYBAaTH; KPECIUTH;
MaJIOBaTH; YCMOKTYBATU
BOIIHU
Oapaban
OapabaHH1 rajbpma



dump PO3BaHTAXXKyBaTH; PO3BaHTA-

KEHHSI
durable MILIHUM, TPUBAIHM
duty 000B'S130K; PEKUM; MOTYKHICTh
economics €KOHOMIKa
economizer niirpiBaTu
effect 11, BIUINB, 3011HCHIOBATH
stopping effect rajbMoBa Jis
efficiency IPOJIYKTUBHICTb
elasticity €JIACTUYHICTD; MPYKHICTh
electromotive CIICKTPOPYIIIHHUI; €IEKTPOBO3
embrace MICTHTH, OXOILTIOBATH
emergency aBapis
employ B)KMBaTH, HaJaBaTu poOOTy
employee CITy>KOO0BEIlb
enable JTaBaTU MOYKJIUBICTH
encounter 1. 3ycTpiuaTucsi, HaIITOBXYyBa-
TUCSH; 2. 3yCTp1Y, 3ITKHEHHS
engage HaliMaTH; 3a4inaTu
engine IBUT'YH, MOTOD
combustion (explosion) JBUTYH BHYTPIIIHBOTO 3T0-
engine PAHHSA
diesel engine TW3EIbHUN IBUTYH, JU3EIb
flat engine TOPU30OHTAJIbHUM JIBUTYH,

JBUTYH 3 TOPHU30HTATLHUM
pO3TalllyBaHHSM IIUJIIH/IPIB
flat four engine JIBUTYH 3 YOTHPMa ITOpH-
30HTaJIbHO PO3TAIIOBAHU-
MU HWTIHIpaMu

four-cylinder engine YOTUPULIWITIHAPOBU JIBU-
T'YH

front-mounted engine aBTOMOO1JIb 3 IBUTYHOM
crepeny
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gas engine

heat engine
horizontally-opposed
engine

internal combustion en-

gine
oil engine

overhead cam engine
overhead valve engine

petrol engine
reciprocating engine
side valve engine

steam engine
V-type engine

engineering

industrial engineering
engineering material
power engineering
radio engineering

enlarge

equipment

equipped

event

exchange

exchanger

executive

exhaust

exhaust valve
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ra3oBUM IBUTYH; IBUTYH
BHYTPIIIHBOTO 3TOPSIHHSA
TEIUIOBUN JIBUT'YH
JIBUTYH 3 TOPU30HTAIBHO
pPO3TallIOBAHUMU MPOTHU-
JSKHUMHU HWIIHIpaMU
JBUTYH BHYTPIIIHBOTO 3T0-
pSIHHSA
JIBUTYH, 1110 MTPAIIO€ HA
Ba)KKOMY TaJIUBi
JIBUTYH 3 BEPXHIM PO3IO/I1-
JBHUM BaJOM
JIBUTYH 3 BEPXHIM pO3Ta-
IITyBaHHSIM KJIallaHiB
OCH3WHOBUI ABUTYH
NOPLIHEBUN IBUTYH
JIBUTYH 3 OOKOBUM pPO3Ta-
IITyBaHHSIM KJIallaHiB
napoBa MalinHa
V-noaiOHuit ABUTYH, JBU-
I'yH 3 V-noniOHuii po3ra-
ITyBaHHAM LHWIIHAPIB
TEXHIKa, MAIIMHOOY1yBaHHS;
OyIIBHULITBO
oprasizaiiisi BApOOHMIITBA
KOHCTPYKLIMHUN MaTepial
€HEepreTHKa
paaioTEXHIKA
30UIBIIIYBATH, PO3LIMPIOBATH
YCTaTKyBaHHS, CIIOPSIKEHHS
OCHAIIleHUU
IIOJTiS; TAKT
oOMiHIOBaTH (Cs1)
TEMJI000MIHHUK
rmocajaoBa ocoda
BUITYCK
BUITYCKHUM KJIallaH



exhibit
expedite

expel

explode

exploration

explosion

external

extra curricular activities

facility

factor
power factor
faculty
fasten
fatigue
feature
feeder
ferrous metal
filling station
filter
air filter
oil filter
fire
first-year student
fit
fitting
backward fitting of en-
gine
forward fitting of engine

fix
flame-proof
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€KCITOHAT
IIBUJIKUI; O€3TEepeIIKOHUN];
IPUCKOPIOBATH

BUKJIIOYATH, BUKUJATH
BUOyXaTH, cCAJIaXyBaTu
JIOCJI1IHKEHHSA

BUOYX

30BHIIITHIM

1032 ayJIUTOPHA ISUTBHICTh

o0JIagHaHHS, 3aci0;
pl. oOnagHaHHS, 3pYYHOCTI;
TEXHIKa, arnaparypa
dakTop; KoedilieHT
KOe(]iLIEHT MOTY>KHOCTI
(dakynapTeT
IPUKPIILTIOBATH
yTOoMa
0COOJIUBICTh
MEXaH13M, 110 OJA€E
YOPHUN MeTall
OEH30KOJIOHKA
G1IBTp
HNOBITPSHUMN PLIBTP
MacsiHUNA QLIbTP
BOT'OHb; 3aMAJIIOBATU
CTYJIEHT MEPIIOTro KypCy
YCTaHOBJIKOBaTH, MOHTYBATH
MOHTAaX, YCTaHOBKa
yCTaHOBKA JBUTYHA 33311y

yCTaHOBKA JIBUTYHA CIIepe-
Ay

3aKpIIUIFOBATH, BCTAHOBIIOBATU

BUOYx00€3MeuHn i



flexible

float

flow
fluctuation
fluid

flywheel
frame
framework
friction
frictional
friction lining
from all angles
froth

fuel
fuel-injection engine

full time department

gasoline
gauge
gear

change gear
differential gear
gear wheel
gearbox

graduation project

handle
harness

wiring harness
head of department
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THYYKUI

MOTIABOK

MOTIK

KOJIMBAHHS; BIIXUJICHHS
plauHa, piaKe cepeaoBUIIIE
MaxOBHUK, MaXOB€ KOJIECO
pama, KopItyc

KapKac, OCTOB

TEPTS

bpuKIIHHUN

(dpukKiiiiHa HAKIJIa/IKa

3 YCIX TOYOK 30pY

miHa

NaJuBO

JIBUTYH 3 BIIOPCKYBaHHSM Ma-
JIMBA, TA3EIb

IIEHHE B1IIIJICHHSA

OCH3UH
BUMIPIOBAJIBHUI TIPUIIAJL
nepenayva, mecTtepHs, 3youacre
KOJIECO
KOpoOKka nepeaad
roJIOBHA Mepeaaya
3y0uacTe KOJIeco
KOpoOKka nepeaad, KopoOka
IBUJIKOCTEUN
JTUTLJIOMHA po0oTa

KEepyBaTH

€JIEKTPOIPOBOJIKA
3aBllyBay Kadeapu



heat engine
hub
(the) humanities

idler jet

ignite

ignition
compression ignition
spark ignition

ignition key

ignition switch

impact

impetus

implement

implementation
impurity

in spite of
indicate

indicator
induce
induction stroke
injection pump
inlet

inlet manifold
inlet pipe

inlet valve
insert
installation

insulation
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TEIUIOBUU JIBUT'YH
BTYJIKA; MaTOYHNHA
IryMaHITapH1 HAyKU

MIyCKOBH JKUKJIED, )KUKIIEP XO-
JIOCTOTO XOAY
3anajaroBaTH
3anajarOBaHHS
3anajeHHs Bijl CTUCKY
1CKpOBE 3amaatOBaHHS
KJIIOY 3aIaTlOBaHHs
3aMOK 3arnajrOBaHHS
CTUCKATH; yapATH (Cs); BIUIUB
pylliiiHa cuia; MOIITOBX,
IMITYJIbC
3HAPSAS, IHCTPYMEHT; 1HBEH-
Tap
3M1ACHEHHS, peaizallis
JIOMIIIIKA, HEYHNCTOTA
HE3BaXKarouu Ha
MOKa3yBaTH; BUMIPIOBATH I10-
TY>KHICTh MAILIMHU
1HIMKaTOPOM
1HIUKATOp; TYUIbHUK
CIIOHYKYBATH; 1HAYKTYBaTH
BCMOKTYBaHHS
[aJMBHUN HACOC
BBIJI; BIIYCK; BX1J
BITYCKHUU TPyOOIPOBiA
BIIyCKHa Tpy0Oa
BIIyCKHUU KJIAIlaH
BCTaBJISITU
yCTaHOBKA, PUCTPIii; BIIPOBa-
TOKEHHS
130JIA1114



intake
intake manifold

internal combustion engine

issue

keep

to keep the engine run-

ning
knuckle

lag
large-scale
let out
lever
change gear lever

light
lights for parking

rear lights
side light
traffic lights

linear

lining

link

linkage

liquid

load
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BITYCK
BITYCKHUU TPyOOIpOBiA
JBUTYH BHYTPIIIHBOTO 3rOPSIH-
HSl

CyHEepEeYHICTh; IIpodieMa

KUKJIIEP

30epiratv, MiCTUTH
iATPUMYBaTH POOOTY JIBU-
ryHa

mapHip; uanda; nazyp

B1JICTaBaTU
MacCOBHUM
3BUIHHSTH, BUITYCKATH
BaX1JIb
BaXKUJIb MEPEKIIIOYEHHS T1€-
penau
CBITJIO; JiXTap, (papa
rabapuTHi a00 CTOSHOYHI
JixTapi
3a/iH1 TabapuTHI JiXTapi
niadapHUK
cBiTII0(Op
JHIAHUN
HaKJIaJIKa; TPOKIaaKa
JIAHKA; 3B’ A3yBaTH
34YEIICHHS
piauHa
BaHTaX, HABAaHTAKCHHSI



loading
locking
loose

lorry, truck

lubrication

machinability
machine
machinery

maintain

maintenance

make-up

manual

mapping

master cylinder

mean

mesh

mixture

mobile

motion
rotary motion

motive power

motor
electric motor
electrical pressure
starter motor

motorist

movement
round-and-round
movement
up-and-down movement
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HaBaHTaKCHHS
OJIOKYBaHHS

BIJIbHUH, XOJIOCTHI

1 .BaHTa>XHUI aBTOMOOUIIb,
2. IepeBO3UTH
3MalyBaHHs

MPUJATHICTB O OOPOOKHU
00po0IATH; MallIMHA
MAaIlIMHU; MEXaH13MU; YCTaTKY-
BaHHS
iATPUMYyBATH
00CITyTOBYBaHHS
CKJIaJl, CTPYKTypa
NOCIOHUK; TOBITHUK; PYYHH
HAHECEHHS Ha KapTy
TOJIOBHUM LIWITIHIP
Cepe/Hs BeTMYnHa
3a4iTIATU(CS); 3UITUICHHS
CyMiln
PYXJIUBUI
pPyX, MEPEMIIICHHS
o0epTagbHUM pyX
pyliiiHa cuia
TBUTYH
€JIEKTPOJIBUTYH
€JIEKTPUYHA HaIpyra
cTapTep
aBTOMOOLIICT
pPyX, MEpEMIIICHHS
o0epTaIbHUN pyX

3BOPOTHHO-NIOCTYNAJIbHUI
pyx



naphta

national economy

needle valve

non-ferrous metal

nozzle
numerous

occur
oil

diesel oil
oil engine

open
operator
orifice

Otto engine
output

overhead valve engine

owing to

pad

friction pad

panel

driving panel

park
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JUTPOiH, HaTa; KEPOCUH
HapOJIHE FOCTII0IAPCTBO
rOJIYACTUM KJIalaH
KOJILOPOBUI METaIl
PO3IMUIIIOBAY; COIUIO; MATPyOOK
OaratoyuceabHUN

B110yBaTUCS
MacTHJIbHE MacJo, p1JIKe Mac-
TUJIO

IU3eJIbHE MAINBO
IBUT'YH, IKUU MPALIOE HA BaXK-
KOMY TaJIUBI
PO3MUKATHUCS
MaIIUHICT
KUKJIIEP, COIIO
YOTUPUTAKTHUN JTBUTYH
OPOJYKILiS, IPOIYKT, BUMYCK;
OPOJYKTUBHICTh, BAPOOJICHHS
JIBUTYH 3 BEPXHIM PO3MIILICH-
HSIM KJIallaH1B, BEpXHbOKJIANaH-
HUU JIBUTYH
3aBISKU

HaKJIaJIKa
(dpukKiiiiHa HAKIIaIKa
NaHelb
naHesb NpuiaaiB
CTOSTHKA; CTABUTH aBTOMOO1JIb



parking

passage

passages cast in the cylinder

block
perfomance

persuade
petrol
petrol engine
petrol station
petrolium
phase
piece
pilot
pilot lamp
pin

gudgeon pin
pinion

pipe
piston
pivot

plain

plate
clutch plate
clutch centre plate
clutch driven plate
clutch pressure plate
cover plate

plug
sparking plug

plunger

pneumatic

point
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Ha CTOSIHKY
yCTaHOBKa (aBTOMOOLISA) Ha CTO-
SIHKY
IpOXij, MPOTIK
npoxoau (MPOTOKHK), BUKOHAHI B
OJIO111 ITUJIIH/PIB
poboTa (MaIIuHM); TPOIYK-
TUBHICTh
NEPEKOHYBATU
O€H3MH; MOTOPHOE MaJIUBO
OCH3WHOBUI ABUTYH
OeH303arpaBKa
Ha(Ta; KEpOCUH
daza, daris
IIMATOK; JIeTallb
JIOTIOMIKHU U
KOHTpPOJIbHA JIamra
najenb
MOPIIHEBUN NAJIEIb
BEAy4a LIECTEPHs I'OJIOBHOI I1e-
penayl (XBOCTOBUK)
TpyOKa
MOpIIEHb
BiCh 00€pTaHHS; LICHTP 00e-
pTaHHS; TOYKA OMOpU
H1JIIUITHAK KOB3aHHS
TUTACTUHKA, TUIATA
JUCK 34UeTITICHHS
BEJICHUH JUCK 3YCTUICHHSI
BEJICHUH JHUCK 3YCTUICHHSI
HATUCKHUM JTUCK 34ETUICHHS
OIIOPHUU JTUCK
npoOKa; MTerncelbHa BUJIKa
3anajbHa CBIYa
TUTYHKEP, MOPIICHb
MHEBMATUYHUH, TOBITPSHUN
TOYKa, KOHTAKT, KJIeMa



polish
port
inlet port

power

horse power
power-operated
power plant
precise
pressure
prior to
productivity
projection
prop
propagation
propel
propeller shaft
property
provide
public office
pulley

pump
oil pump
petrol pump

pure
push rod

question

radiator

NoJIipyBaTH, HUIipyBaTH
OTBIp
BITYCKHHM (YCMOKTYBaJIb-
HUI) OTBIP
pobOoumii Xija, eHepris, cuia, mo-
TY>KHICTh
KIiHChKa CcHIIa
MEXaHIYHUH
CUJIOBA YCTaHOBKA
TOYHUH
TUCK, Hampyra
710, paHiIie
IPOJIYKTUBHICTb
BUCTYTI
Oropa; CTOSIK
PO3MOBCIOKEHHS
pyxatu(cs)
KapJaHHUM BaJl
BJIACTUBICTD; BIIACHICTH
3a0e3reuyBaTy; nocrayaTu
MOCT JEPKABHOTO CITY>KOOBIIS
IIK1B, OJIOK
Hacoc, noMmiia; (V) Ka4aTu, BUKa-
4yBaTU
MAacCJISTHUM HACOC
OCH30HACOC
YUCTUH
IITaHTa mToBXaya (KjarnaHa)

N1aBaTU CYMHIBY

pajiiatop; peopucTuii 0XoJo-
JOKyBad



ratio
reach
rear
reciprocating
reciprocating engine
reduce
reflect
rehabilitation
release
reliability
repair
replace
research
residential areas
restriction
retail trade
revolution
ride
ring

piston ring
rocker
rocker arm

rod

rub

run

run for
rush hour

safety
savings
scholarship, grant
science
natural sciences
the technical sciences
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BIIHOIIEHHS, TPOHOPIIIS
J0CSTaTH
3aJIHs] CTOPOHA
3BOPOTHO-TIOCTYNAIbHUI
MOPLIHEBUN IBUTYH
3MEHIIIYBAaTH
B110MBaTH
BIJIHOBJICHHSI, PEKOHCTPYKII1S
BUIUISATH
eKCIUTyaTalliifHa HaJIMHICTh
PEMOHT; PEMOHTYBATH
3aMIHSTU
JIOCJI1IHKEHHSA
KU1 KBapTaJIn
OOMEKEHHS
pO3/IpiOHA TOPTIBIIS
o0epT
13714, mO13/1Ka; 1XaTu
KOJIBIIO

MOPILIHEBE KOIBIO
KOPOMHUCJIO
XUTHUM BaXKUJIb (KJIallaHHE KO-
POMHUCJIO)
CTEP>KEHb, IITOK, TSTa
TEPTUCSA
npaioBaT (Ipo MallrHY)
OanoTyBaTHUCS
roAvHa MK

Oe3neka
30€epEKECHHS
CTUIIEH 1S
HayKa
OPUPOTHUYI HAYKH
TEXHIYHI HayKH



scientific outlook
scientific supervisor
sequence
service life
sessional examinations
(sessionals)
sets of subjects
shaft

axle half-shaft
share
ship
shipping
shoker
shoe

brake shoe
shortage
side-valve engine

spark
spark-ignition engine

sparking plug
speed
top speed
spring
coil spring
leaf spring
rear spring
valve spring
spring-loaded pressure plate

squeeze
starter

petrol starter
starter motor
steam engine
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HAayKOBHUU CBITOIJISIA
HAYKOBUM KEPIBHUK
IIOCJIIIOBHICTE
CTPOK CITy>KOU
eK3aMeHallliiHa cecif

HaO1p NpeaMeTiB
Baj

MiBBIChH
PO3MOJIISITH
BIJITIPABIIATH
norpy3Ka; nepeBo3ka
aMOpTHU3ATOP
KOJIOJIKa

raJibMOBa KOJIOJIKa
HecTaya
JIBUTYH 3 OOKOBUM pPO3MIIIECH-
HSIM KJIaIaHiB
1cKpa, criajiax
JIBUTYH 3 ICKPOBUM 3alaJIlOBaH-
HSIM (3 IPUMYCOBHM 3aIaJiio-
BAHHSIM)
CBIUKa 3aMaJIFOBaHHS
IIBUJIKICTD

MaKCUMaJbHa IBUJIKICTh
npy>KUHA

criMpajibHa IPYyKHUHA

JIMCTOBA pecopa

3aJIHs pecopa

Npy>KWHA KJanaHa
HaXUMHHM TMCK, HABaHTaXKe-

HUW NIPYKUHAMU

YIIUIBHIOBATH; CTUCKATH
cTapTep

OeH303aIpaBoYHa CTAHIIMS
cTapTep
[IapOBUH IOPLIHEBUI JIBUT'YH



steering

steering mechanism

steering wheel

store

stream

stroke
compression (power)
stroke
exhaust stroke
explosion stroke
induction stroke

intake (suction) stroke
piston stroke
structure

body structure

suck

suitable

sump

supersede

supplier

supply

surface

suspension
front suspension
front-wheel suspension
independent front
suspension
rear suspension

swing

switch

system
cooling system
electrical system
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KEpyBaHHSI KEPMOM
PYJIbOBUM MeXaH13M
PYJIBOBE KOJIECO, KEPMO
HAKOMUYyBaTH
MOTIK
X1JI, TAKT

podounii Xij

X1 BUITYCKY
TaKT 3rOPSTHHS
TaKT BITYCKY (BCMOKTYBaH-
HS)
X1 BITyCKY
X1 OpUIHSA
CTPYKTYypa, OYyJIBJIsI; KOHCT-
PYKIisl, MPUCTPIA
KapKac Ky30Ba, KOHCTPYK-
Iig Ky30Ba, HECy4a YacTHHA
BCMOKTYBaTH
11X OKUi, BIAIIOBIHUN
miJi7I0H (KapTepa)
3aMIHSTH, BUTICHATH
MOCTavyajIbHUK
MOCTa4yaHHsI, 3arac
MOBEPXHS, IUIONIA; MOKPUTTS
II1IBICKA
nepeHs miaBicKa
MiJIBiCKa epEeaHIX KOJIIC
He3aJIeKHa M1ABICKA TIe-
PEAHIX KOJIC
II1IBICKA 3aJHIX KOJIIC
KOJIMBaTH(CA); moBepTaTH(CSI)
BMHKaY, TIEpeMHUKaY
cucTtema
CHUCTEMa OXOJIOIKEHHSI
CHCTEMa EJIEKTPOYCTATKY-
BaHHSI



fuel injection system

ignition system
lubricating system
petrol system

petrol injection system
steering system

transmission system

take off
take over
tank
petrol tank
storage tank
term, semester
terminal
battery terminal

test-credit

thesis (pl. theses)
throttle valve
tighten
to-and-fro motion

top/bottom dead centre
torque

touch

trackless

traffic jam/congestion
transmission
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CHUCTEMA YIIOPCKYBaHHS Ma-
JMBa

CHUCTEMA 3alaJOBaHHs
CUCTEMA 3MalCHHS
NajJuBHA CUCTEMA, CUCTEMA
KUBJICHHS

CHUCTEMA YIOPCKYBaHHS Ma-
JMBa

CHUCTEMA PYJIbOBOTO
yIPABIIHHSA
TpaHCMICIs

B1IBOJIUTH, 3a0UpaTH
BCTYNAaTH Y BOJIOIHHS
Oak, pe3epByap
OeH300ax
najuBHUN Oak
CEMECTP
KJIeMa
KJIeMa aKyMyJIITOPHOi Oa-
Tapel
3aITIK
aucepTaris
IpOCelib, IPOCENIbHA 3aciHKa
YIIUIbHIOBATH
pYyX MONEPEMIHHO B OJTHOMY
a00 1HIIIOMY HaIPSIMKY
BEPXHSI/HUKHS MEPTBA TOUYKA
00epTOBUII MOMEHT
TOPKATHUCS
0e3pelKkoBUit
3aTOp, CKYIMYEHHS TPAHCTIOPTY
l.mepenaya, npuBII;
2.KopoOKa nepeaay, MBHUIKO-
CTEH; TpaHCMICis



trip
truck
tuition fee
turbulence
turn
tyre

spare tyre

vacation

on vacation
valve

exhaust (outlet)

injection

inlet

needle

piston

throttle

vapour
valve stem
valve timing

vary
vehicle

velocity
venturi
vice-rector
V-type engine
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O13Ka
BaHTa)XKHA aBTOMAIITMHA
miaTa 3a HaB4aHHS
TypOYJIEHTHICTb
OBEpPTaTH
110705E:)

3armacHa IuHa

CTYJCHTCHKI KaHIKYJIH
Ha KaHIKyJIax
KJ1amaH, 30JI0THUK
BUITYCKHUM KJIallaH
1HKEKTOPHUM KJ1anaH
BIIyCKHUU KJIAIlaH
roJITYacTU KjianaH
JTHUILIE TTOPITHSI
IpoceibHa 3aciiHKa, ApO-
celb
nap
IITOK (CTEP>KEHb) KJIanaHa
pEryJIOBaHHS Yyacy BIAKPUTTS 1
3aKpUTTS KJ1arnaHa
3MIHIOBATHUCS
aBTOMOO1JIb, 3aC10 J1JIs epeBe-
3CHHS
IIIBUJIKICTD
TpyOKa BEHTYpi, COILIO
IPOPEKTOP
V- noniOumii ABUryH (3 V-
NOAIOHUM PO3MIIICHHSM IUITi-
HJIPiB)



wage
water
distiller water
wear
well
wheel
driving wheel
rear road wheel

road wheel
steering wheel
toothed wheel
winding
wiring harness
within reach

year
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3apo0iTHa TJ1aTa
BOJIA
JTUCTHJIHOBaHA BOJIA
3HOIICHHSI
JOKEpENo, BIICTIMHUK
KOJIECO
Bey4e KOJIECO
3a/IHE Bey4de (X00BE) KO-
JIeCo
Bely4i Kojeca
PYJIBOBE KOJIECO
HIECTEPHS, 3yOUaTe KoJieco
0OMOTKa, BUTOK
€JIEKTPOITPOBOJIKA
JTOCTYITHUMN

Kypc (piK HaBYaHHS)
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