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Qualities and qualifications
needed for a car mechanic

Learning objectives

Reading comprehension:Understanding texts related to the car
mechanic’s job, application letters and CVs.

Vocabulary: Words related to qualifications, qualities, education,
training, car mechanics, application letters and CVs.

Language functions: Expressing obligation and / or necessity.
Use of English: Word formation (Derivatives).

Writing: Writing a letter of application and filling in a CV.
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The car mechanic’s job is well-paid and includes lots of advantages and career
opportunities, although no academic qualifications are needed.

After having finished their nine-year compulsory education in Greece, young people
who want to become car mechanics have to attend special subjects at a vocational
school. There, trainers provide trainees with technical knowledge related to their
particular area. The occupation of a car mechanic requires vocational training and
skills based on empirical information that depends on observation and experience
rather than theoretical knowledge. However, they are expected to have a good
knowledge of mathematics and physics, as these subjects are useful tools for any
technician and find practical application in the work place. A relatively good knowledge
of English is also important to technicians working in this field for two main reasons.
First, because most operation manuals, parts catalogues and car-guide books are
written in English and second, because they should be able to communicate with
tourists or foreigners who want their car to be checked or repaired.

To achieve your aim of being a successful car mechanic, you should be well aware of
the construction, components and function of the car engine and its systems. You
should also know to read diagrams with numbered parts so that you can deal with
regular car checks and identify faults and malfunctions in the car systems. In addition,
you should be able to choose and use skillfully the suitable tools and devices for any
adjustment, maintenance and repair of the various car types.

To have a good reputation in this competitive career field, you need to have some
specific qualities. Patience and persistence in solving complicated technical problems
are of primary importance. You should also be polite to customers and colleagues,
cooperative, responsible, reliable, honest, accurate in your diagnosis and able to take
initiative to perform your tasks.

Last but not least, a conscientious technician should be prepared to attend seminars
and spend some time reading technical magazines, newspapers and books, so as to
keep well informed of the technological developments in the field of car mechanics.
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1.

Reading comprehension

Based on the text, underline or circle the correct items in italics.

1.

To be a car mechanic you need academic qualifications / don’t need academic
qualifications.
Compulsory education in Greece lasts for six years / nine years.

3. Car mechanics have to attend a vocational school / a college.

The job of a car mechanic requires training and skills based on empirical information
that depends on observation and experience / theoretical knowledge.
Mathematics and physics / Music and history are useful tools for technicians.

6. Car mechanics must have a relatively good knowledge of English / Greek grammar.

10.

2A

To be a successful car mechanic you should know a lot about the construction,
components and function of the car engine / any kind of machine.

You should also be able to deal with the maintenance and repair / the construction
of the car.

You should also be impolite / polite to customers and colleagues.

Technicians should be well aware of the new car models / technological developments
in the field of car mechanics.

. Vocabulary practice

In your opinion, match the job of the car mechanic with the suitable workplace.
Then make sentences to say where he can work.

Job Workplaces

Supermarket

Workshop

Car mechanic Company of car dealers
Customs office

Car factory

Department store

Car service - center

e.g. A car mechanic can work in/for a car service-center.

UNIT1 QUALITIES AND QUALIFICATIONS NEEDED FOR A CAR MECHANIC 13
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2B Match the words in column A with their definitions in column B.

A B
a. field 1. connected with occupation or profession
b. vocational 2. a person who instructs sb in the performance of tasks
c. qualification 3. aperson’s usual or principal work
d. trainer 4. apprentice; a person being trained
e. trainee 5. derived from experience or experiment
f. occupation 6. an area of study or activity
g. empirical 7. adiploma, degree etc that proves a person has trained
h. observation for something
i. checking 8. a book giving explanation of how to do something
j. malfunction 9. the act of keeping (a machine, bulding etc) in good
k. manual repair or working order
. component 10. the state of noticing, watching or paying attention to
m. repair (rules etc)
n. accurate 11. examination to learn if something is OK
o. maintenance 12. part of a larger or more complex object (esp. a machine)

13. failure to function properly
14. free from error; careful and exact
15. restore to good condition; put right again

3. Useful phrases

How do you say the following phrases in English?

N o g s~ oo bd 2

© oo

10.
11.
12

aKAONUALKA TIPOCAVTA / TITAOL, TITUXIO wevveeeiiiiiiiiiiiiee e s s eiiiiirie e e e e e s s siiraneeae e
EVVIAXPOVI UTTOXPEWTIKY EKTIAIDEUDT] 1oviiieiiiiiiieeeeeesiiiririeeeeeeesssiibrneeeeeeeesannees
TIAPAKOAOUBW ELOIKA HABTIHOTA .vvvveeeiireeeeeiieeeeeeirie e e e stee e e e st e e e e ssre e e e e snnneeeens
ETIAYYEAUATIKA KATAPTIOT 1oieeiiiiiiiiiieeee e e e ettt e e e e e e ettt e e e e e e e s ettbrr e e e e e e e e e enes
MAPATHPNON KAL EUTIELPIA 1uvvrieiieei it e s e e e e e e
yVaon (tng) Bewpiag / BEWPNTIKA YVIDON ovcvvereeiirireeeiiereeesirreeesirereesseeenee e
TEXVITNG TOU £pYALETAL O’AUTOV TOV TOUEQA / ETMAYYEAUA woevvvvieeeiiiieee e
QUANADLO / 00NYOG AlToUPYIAG (MNXAVNMATWY KATL) wevviiieeviie e
Ba'mpere va ioat KAAA MANPOPOPNHUEVOC YL oevvvireeiiiireeeriieeeeeeiieeeeeieeeeeanes
TA €EAPTAMATA TNG UNXAVNG TOU AUTOKIVIITOU .vvvieeeiiieieeaiteeeeesniieeeesineeee e
TIEPIMAOKA TEXVIKA TIPOPBATILATA ..ovviiiiiiiieeeeeseiiiiriee e e e e e s s siivteee e e e e e s s snieannneeeae s
TEXVOAOYLKEG EEEAIEELQ wovvviiiiiiie et
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4. Language functions

Expressing obligation and/or necessity.

What are the qualities and qualifications a car mechanic must have?

To answer the above question you must know how to express obligation. Study the
patterns that follow and then make your own sentences expressing obligation or no
obligation, using the cues.

Patterns:  a. (To be) a car mechanic (you) should / need to / must / have to be

patient. (obligation to do sth)

or (To be) a car mechanic (you) should / need to / must / have to have
patience. (obligation to do sth)

b. To be a car mechanic you mustn’t / can’t / are not allowed to / are
not permitted to be impolite. (obliged not to do sth)

c. To be a car mechanic you don’t need academic qualifications. (not
obliged)

or A car mechanic doesn’t need to / doesn’t have to get academic
qualifications. (not obliged)

Cues: polite / politeness, able to read manuals, honest, reliable / reliability,
responsible, irresponsible, go to university, properly trained, clumsy.

5. Use of English

Word formation

Formation of nouns: To form nouns from other words you can follow some
techniques:

Make no change (e.g. to design - a design)

Add a suffix (e.g. electric - electricity)

Make another kind of spelling change (e.g. to move - a motor / motion

UNIT1 QUALITIES AND QUALIFICATIONS NEEDED FOR A CAR MECHANIC 15
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5B

Practice
5A Using the above techniques, form nouns (you have already found in the text)
from the words below:

1. qualify .o, 12. construct ....ccccvveeeeiiiin,
2. educate.......ccccvvieiiiinnenns 13. suitable ..o
3. attend ..o, 14, regular ...cooooveiiieiiie,
4, KNOW vvveeviiiieeeciiineenns 15. maintain........cccceevciveeenee,
5. train 16. repair  ..ococvveeeeeeeeeenn
6. OCCUPY evvvvvreeereeenraiiinnne 17. persist oo
7. observe ..o, 18. polite i
8. require......cceeeevieeeeennne 19. perform ......cooviiviiinnnne
9. achieve .....coccecvveeeeeiiinnnen, 20. deal .,
10, apPlY oo 21, fail
11. operate ..o, 22. oblige ...,

Use the word in the parenthesis at the end of each sentence, to form a word
that fits in the gaps.

1.

2 U

10.
1.

12.

13.

A technician is a person with practical, ...........ccccveerinnnn. or industrial skills.
(mechanic)

What's his .....ccccocvveiiiiiinies ? He’s a car mechanic. (occupy)

HEe is .o in the use of tools. (skill)

You must choose the ........cccoovvvvinennn. tools to perform this task. (suit)

A competent ..o, of English terminology is important. (know)
To some extent, prevention from car accidents depends on cars’ good
............................ . (maintain)

Tobea..ooovveeeeeeeiiinn, car mechanic you should have some qualifications
and qualities. (succeed)

| - R career field. (compete)

To be a good professional you must be .....cccccoeeevviinnnnnnn. . (rely)
AcCal.cooiiiiiieiieeiinn buys and sells cars. (deal)

............................ advances are being developed day by day, lately.
(technology)

If you belong to a working team you should be ........ccccoieiiiiininnnnn. .
(cooperate)

A technician must behave ............cccoeinnnn. towards his customers. (polite).

16
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6. Writing activity
Before practising writing application letters and CV forms, study the following:

Applying for a job
In reply to an advertisement that appeared in the local newspaper, John Karas decided
to write an application letter for the post of a car mechanic in the DAX car service
center. He enclosed it with his curriculum vitae (CV) and a testimonial from his
present employer. Here follows his letter of application.

37 Myronos st
At hens, 178 32

The Personnel Manager 23rd November, 2001
DAX car service centre

14 Metsovou st

At hens 156 87

Dear Sir,

Wth reference to your advertisenent for the vacancy in your car Service centre,
| would I'ike to apply for this post.

| am at present enployed by the "ACC car dealers” in Megara, but it’s not
convenient for nme, as it is a long distance fromny house. Mreover, the areas of
work a technician deals with, when working for a car deal ers conpany, are linmted
as he doesn’t have the opportunity to practise all the technical know edge he’s got.
These are the reasons why 1’d like to find another job that suits ne better.

O finishing ny studies at a vocational school in Athens, | joined the Arny,
where | worked at the military car service centre for twenty nonths. Wen |
was discharged from the Arny, | started working for the ACC car dealers
where | have gained two nore years’experience in the field of car nechanics.

Furthernore, as you can also see in the testinonial fromny present enployer, |
can guarantee that | ama reliable, trustworthy, patient and cooperative person.

| enclose ny CV, the reference letter concerning ny character and abilities from
ny enpl oyer and a copy of the university of Canbridge First Certificate in English.
If required, | would attend with pleasure an interview at any tine you Iike.

Hoping that | will meet all your requirements and |ooking forward to hearing from
you soon,

Yours sincerely,

John Karas

UNIT1 QUALITIES AND QUALIFICATIONS NEEDED FOR A CAR MECHANIC 17
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Practice
In response to an ad for the post of a technician in the “Michael’s car repair workshop”
write a letter of application and fill in the CV form that follows.

CURRICULUM VITAE

Surname: . ...
First name: ... ... ... . . .
Nationality: .. ... ... .. ..
Address: ...
Telephone No: ... ... .. .
Marital status: . ......... .. .. .
Education and qualifications: ............. ... ... .. ... ... ... ... .....
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Vocabulary — Terminology

quality 1516TnTa, MOLOTNTA, (EUPUTN) IkAVOTNTA, apeTh)  adjustment pubuion, mpooapuoyn, epapuoyn
qualification mpocov, Tithoq omoudwv, (emiktntn) type TUMOQ

lKavotnta reputation unoAnyn, enun

car mechanic UnxXavikog aUTOKIVATWV competitive avtaywvioTiKog
compulsory education uroxpewTikn ekmaideuon career Kaplepa

subject B¢pa, uadbnua patience uropovr

special subjects pabrjpara eldikéTNTAG persistence emiyovn, 0taBepdINTA, OUVEXLON
vocational enayyeAuaTIkog solve AUvw, emAU®

trainer exmadeutnq complicated mepinAokog

trainee eknadeuduevoq primary apxikég, mpwTapXIkog
occupation arnacyoAnon, epyacia, enayyeAua polite euyevikég

require {NTQ, analT® customer neAdtng

training kataption, eknaideuon colleague ouvadeApog

empirical eumelpikog, MoU anokTatal ue neipa cooperative ouvepyaoiuog

observation napatrpnon responsible urieuBuvog

experience ieipa, eunelpia reliable aglémniotog

theoretical BewpnTiK6G, TNG Bewpiag honest évtipog, Tiplog

tool epyaAeio, uéoo accurate akpipng, cagpng

technician texvitng, (o) Texvikog diagnosis dlayvwon

practical TPAKTIKOG, XPNOLUOG initiative mpwtofouAia

application epappoyr, xpnon perform, eKTEA®, SLEKTIEPALOV®

field Topéag, nedio task £€pyo, epyaoia, kabrikov

operation AetToupyia, XELPLONOG conscientious euouveidnTog

manual eyxelpidlo, puAAGdL0 seminar oepLvaplo

part Tunua, pépog, eEapTNUa, TEUAxLO spend aQlepOVw, £0delw

guide book 0dnydg, BiBAi0 odnylav technological TexvoAoyikédg

check eAéyxw, éAeyxog development eE€AIEN, avantugn

repair (emi)dl0pBivw, EMOKEUAlW, EMLOKEUN car mechanics unyavikr autokiviitou (Texv.)
achieve emtuyxavw, KATaPEPVW last dlapk®

aware evnUEPOG, TTANPOPOPNUEVOG skill kavotnTa, emdeEldoTNTA
construction kataokeun, dourn, dlaudpPwWON Kata-  maintenance cuvtnpnon, SlaTHENON
OKEUNG apprentice eknaldeudpueVog

component eEaptnua, anaptiCouv TUAKA / LEPOG complex riepinmAokog, oUvBeToq
function Aettoupyia, €pyo failure arotuyia

engine KnTnpag, unxavn (kivnong) error AGBog, oQaAua,

diagram 31aypapua, oxnuatikn napdotaon restore anokablOT®, EMOKEUALW, EMAVAPEQW
numbered aplBunuévoq workshop cuvepyeio, epyactriplo
regular TaKTIKOG, KAVOVIKOG car dealer avtinmpéowWMog / EUMOPOG AUTOKIVATWV
identify mpoodlopiCw, avayvopilw customs office TeAwveio

fault BAGBN, eAdTTONO service-center kEvTpo eAEyxou / 0€pPLg
malfunction duoAettoupyia, BAGRN, kakn Aettoupyia  clumsy adé€log

skil(I)fully eridé€la, kava, emtdela industrial Blounxavikég

suitable katdAAnAog, apuodLog terminology opoAoyia

device Unxaviopog, HECO, LAPAPETL, UnXAvna, CUCKEUr)  prevention pdAnyn
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professional enayyeApatiag

advance np60dog

apply (for) attoupal / kavw aitnon (ya)
reply andvtnon, anavio
advertisement (ad) ayyeAia, dtagnuon
local ToTKOG

application aitnon

post 6£on, nooTo (epyaciag)

enclose e0wkAeiw

curriculum vitae (CV) Bloypagikd onueiwua
testimonial ouoTaTiki emoToAn
employer epyod6Tng

personnel (T0) MPOCWTIKO, UTIAAANAOL

reference avagopd, cuoTaon (amno MPOCWIIO 1 TOTO-

nonTiko)

with reference to avagopika / oxeTikd Ue, 600V ao-

pa (og)

vacancy kevn Béon epyaoiag

employ epyodot®, mapexw epyacia (oe kamnotov)
convenient BOAIKOG, AveTOg

distance anootaon

area rieploxn, nedio, TopEag

deal (with) aoxoloupat

limited neploplopévog

opportunity eukalpia

practise eEaok®, epapudlw otnv npagn
reason A\0Yog, aitia

suit Talplalw
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army oTpatog

military oTpaTIOTIKOG

discharge anoAuw, anaAAaocw

gain kepdiCw, amoKT®

guarantee eyyuopat

trustworthy aglomotog, aglog epmoToolvng
patient urtopoveTikOg

enclose e0WKAEIW

reference letter cuoTaTiKn EMIOTOAR

concern apopw

ability ikavotnta

copy avtiypapo

university navenoTtRuLo

certificate Bepaiwon, moTononTikd

attend napakoAoubw, MpooExw

interview ouvévteugn

attend an interview naw / £pxoual yla ouvevteugn
pleasure euxapiotnon

requirement anaitnon, {RTnon

look forward to (+ gerund) avapévw, meplpéve (eva-
Ywving)

meet one’s requirements kavomolw / avtanokpivo-
ual oTIC AmnalThoelg Kanolou

sincerely elAkplva

response anokpLon, anavinon

fill in cupnmAnpovew

marital status olkoyevelakr KaTaoTaon

referee eyyuntng, autog rmou divel ouoTtdoelg
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Vehicles on wheels

Learning objectives

Reading comprehension: Understanding texts related to the kinds
of cars.

Vocabulary: Kinds of vehicles, environment and pollution.
Language functions: Expressing advice, suggestions and
recommendations.

Use of English: Simple Present (in the passive voice), describing
uses and utilities.
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Try to form meaningful phrases by matching words from the two lists below.

A B

pollution tools
necessary levels
mechanical device
farm smog
internal machinery
car power
urban combustion
electric environment
exhaust fumes
poisonous plants

Although the motor vehicle (also known as motor car and more usually as car) is
blamed, among other factors, for rising pollution levels, it’s certain that it is one of the
most necessary tools of our modern lives.

The motor vehicle was not just an invention of putting power on wheels. It was and still
is a result of more inventions and discoveries than any other mechanical device. Motor
vehicles such as private cars, lorries, vans, buses, coaches etc, are designed for
operation on roads and for carrying things or people. Tractors also belong to the
powerful motor-driven vehicles. They are designed for running on farms and / or rough
soils and for pulling farm machinery or other vehicles. Whatever the motor vehicle is,
it has usually got four wheels and a gasoline or diesel internal combustion engine.

Nowadays, motor vehicles and especially private cars are being re-designed to make
driving safer and their space more comfortable for both drivers and passengers. They
are also designed to be less damaging to the environment. Motor companies do their
best to reach the result of a smog-free urban environment. Many people claim that
we are approaching the age of substituting the conventional and the catalytic cars with
ones which will not need fuels to operate, but electric or sun or hydrogen power.
Then, it is certain that exhaust fumes, which are emitted in the air and transformed
into poisonous smog and pollutants, will belong to history.

22 ATTAIKA EIAIKOTHTAZ — MHXANEZ KAI 3YZTHMATA AYTOKINHTQN  UNIT 2
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1. Reading Comprehension

Answer T (true), F (false) or DK (don’t know).

Motor vehicles keep the environment clean.

In spite of the pollution they cause, we cannot live without motor vehicles.

Motor cars are just an invention of putting power on wheels.

Vans and coaches are not a variety of motor vehicles.

Only some motor vehicles have a combustion engine.

An on-board computer will monitor driving in the future.

Private cars are re-designed to make driving safer and their space more comfortable.
Fuels in the future are expected to be replaced by electric or sun or hydrogen power.
When exhaust fumes are emitted in the air, they are transformed into poisonous smog.

© ® N o o R~ 0=

motor bicycle hatchback family saloon (sedan)

7

open-top convertible jeep sports car

executive car estate car (station wagon)

UNIT2 VEHICLES ON WHEELS 23
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tractor tanker fire-engine

2. Vocabulary practice

Kinds of vehicles

Using your experience, complete each gap in the sentences below with a word
from the list in its suitable form.

jeep  bus  lorry  coach tanker  sportscar  estate car  hatchback
fractor van (family) saloon pick-up truck motor-bike  transporter
open-top convertible fire-engine ambulance

1.0 A, is a vehicle on two wheels, like a bicycle with a motor.
2. Big goods carried by road are loaded on .............cceeeennnene. , Which consist either
24 ATTAIKA EIAIKOTHTAZ — MHXANEZ KAl SYSTHMATA AYTOKINHTQN  UNIT 2
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of a single self-propelled unit with an open back or of a trailer vehicle hauled by
a tractor unit.
MoSt oo, in London are double deckers.
4. Afarmer gave me a lift across the field on his ..........cccovveeiinnnnn. .
5. A bus used for long distance travel or touring is known as a ............ccceeevnnnenn. .
T are roofed vehicles used for carrying and delivering goods.
7. The i, is developed for military use and / or for travelling over
rough ground.
8. The normal cars, with four or five seats, four doors and fixed roofs are called

9. The style of automobile, which has a door at the back, opening upwards, is known
AS e .

10. Drivers who want to carry both people and goods should buy an ........................ ,
which has a space behind the folding or removable back seats.

1. Theroofofan .......ccoooevnnnnnnnn, can be folded back.
12, are low, usually open-top cars designed for travelling fast.
13, are equipped with machines for putting out a fire.

14. The injured man was carried to hospital by an ..........ccccceevivvnnnn. .

15. Liquids are carried by heavy road vehicles known as ............ccccoeennnnee. .

16. The long vehicles used for carrying cars from a factory are called

17, e, have a low-sided open body and are used for deliveries and
light hauling.

Cnote KN

* The motorbike is also called the motor-cycle or the motor-bicycle.
* Inthe USA: the caris called the automobile

the estate car is called the station-wagon

the lorry is called the truck

the (family) saloon is called the sedan.

UNIT2 VEHICLES ON WHEELS 25
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3. Language functions

Advising Suggesting Recommending

There are various ways of expressing the above mentioned language functions. Study
the possible forms you should use to recommend a car —let’'s say— for a couple with
three children.

* | think you should buy a family saloon

*  Why don't you buy a family saloon?

*  How / What about buying a family saloon?

* [ suggest (you buy) a family saloon.

* | (would) advise you to buy a family saloon.

* | (would) recommend (you to buy) a family saloon.
* | recommend that you buy a family saloon.

* |f | were you | would buy a family saloon.

Practice
Which kind of vehicle would you recommend for:
[l a photojournalist
[l afarmer
[l a plumber

4. Use of English

Active or Passive Voice?

If we are not interested in the doer but in the description of something, the purpose of
an action or the way sth is done and the agent is obvious or unknown, we use the
passive voice.

Examples

* Tractors are designed for running on farms.

* Nowadays, cars are designed to be less damaging to the environment.
° Big goods carried by road are loaded on lorries.
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Bearing the above in mind, put the verbs in the parenthesis in their correct form.

1. Thiscar .o, (design) to make driving safer.

2. Cars .o (manufacture) in car plants.

3. Electric energy .coooooevveeeiiiiiinnnnnnenn. (expect) to replace fuels.

4. When exhaust fumes ..........ccccvvevrnnen. (emit) in the air, they ..o
(transform) into poisonous smog.

5. Ac0ach .....cocoeviiiiiiiiiis (use) for long distance travel or touring.
The JEep cvoevviiieeiiiiee e (develop) for military use or for travelling over
rough ground.

7. Fire engines ....cccccvvvvvviieeeeenennns (equip) with machines for putting out a fire.
Long vehicles carrying cars .......cccccevveeeeeeiiinnnnn (call) transporters.

Vocabulary — Terminology

vehicle 6xnua pull Tpafw

wheel Tpox6g machinery unxavruata

motor KvnTpag, HoTEP farm machinery aypotikd pnxaviuata
motor vehicle autokivinto, autokivoupevo tpoxo-  gasoline Beviivn

®opo diesel netpéAato kivnong

factor mapayovrag engine Kvntpag, unxavn (kivnong)
rise au€avo internal ecwtepikdg

pollution péAuvon (atuéoealpag, udaTwy KAT) combustion kauon

level eninedo driving odnynon

invention emvonon, epelpeon safe aopaAng

power evépyela, dUvapn, LoXUG comfortable avetoq

discovery avakdAuyn driver odnyog

mechanical pnxavikog passenger emBamg

private car |.X., autokivnTto I8LWTIKAG XPHONg environment nieptBaAlov

lorry @optnyd (ueydaho) at least Touldylotov

van Qoptnyo (UIKpO) pe okemn generate Mapayw, MPOKAA®

bus Aewpopeio area TiepLoOXN

coach moUuApav, (Aewpopeio pakplvav anootacewv)  central Kevipikog

design oxedlalw (emayyeAu.) plant epyooTaolo

carry (UETA)PEPW manufacture napdyw, katackeualw
tractor TpakTéP, YEWPYIKOG EAKUOTNPAG, EPMUCTPLA,  company eTalpeia

MAapeAKOUEVO smog «vEPOG», OUiXAn Kal Kamvia
powerful 1oxupog, Suvatodg smog-free xwpiq «vépog»

farm aypég urban aoTIKOG, TNG MOANG

rough okAnpog, Tpaxug, avwualog claim dnAovw

soil €dagpog, xnua approach nAnoladw, mpooeyyifw
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age enoyn, alwvag

substitute avTikaBloT®, uMoKaBLOT®

conventional cupBatikog

catalytic kataAuTikog, pe kataAutn

fuel kauotun UAn, (T0) KAUGLHO

operate Aettoupy, xelpiCopat

electric nAekTpIKOG

sun power nALakKN evépyela

hydrogen udpoydvo

exhaust eEatuion

exhaust fumes kauocaépla

emit exnéunw, avadidow

transform petatpénw, peTafariw

poisonous dnAntnpELOdNG

pollutant poAuouatikég napdyovrag, punaving
clean kaBapog

on-board navw 0T0 TAUMAO

monitor MapakoAoubd (LECW KATIOLOU UNXavipaTog)
produce napayw

consist (of) anoteAoupat (and)

jeep QI

tanker Butlo@o6po

estate car / station wagon oTéclov Baykov
hatchback TpiBupo N mevtabupo (pe T wa nopTa
0TO oW PEPOQ)

(family) saloon / sedan owoyevelakd / TeTpabupo auto-
Kivnto

pick up truck @opTnYAaKL pe XauNAR avolxth Kapotoa
motor-bike potooukAeta

open-top convertible autokivinto pe mruooduevn
0poPN
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fire-engine MUPOOREOTIKO OXNUA

ambulance voooKolel0KO auToKivnTO

transporter vTaAika HETAPOPAS AUTOKLVITWV, OXNUA-
TOPOPO

self-propelled auTtokivoUlevog, auToMPOWBOUNEVOQ
unit povada, cuokeun

haul éAKw, PULOUAK®

trailer pupoUAka

double-decker dlvpo®o Aewpopeio

distance anootaon

travel Ta&idL

roofed okenaotdg, e Okemm

military oTpaTIOTIKOG

use xpnon

seat B¢on, kdbopa

fixed otabepdg, oTEPEWUEVOG

automobile autokivnto

upwards 1pog Ta navw

goods gumnopeupata

folding mou StMAGQVEL, MTUOCOUEVOG

removable mou propei va petakivnbei / anoonacbei /
apalpedel, peTaBeTOQ

fold dIMAwvw

equip e€omnAiCw

put out (a fire) oBRvVL wTIA

low-sided pe xaunAd nAaiva

body (of the car) copa (autokivatou), kapoaoepi
plumber (o) udpauAikdg

by road 00lk®g
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UN

The development
of the car engine

Learning objectives

Reading comprehension: Presenting the developments in the field
of the ICEs.

Vocabulary: Related to engine types, their construction, manu-
facture, etc.

Language functions: Classifying, talking about the past,
emphasizing the action.

Use of English: Simple Past tense in active and passive voice.

Ford T-model , USA 1908
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Could you imagine the contemporary world without cars? What about the
transportation of products and the commerce, tourism, vacations and travelling? Our
everyday life without them would be hardly imaginable...

How much do you know about their development? Check your knowledge.

Chose the correct alternative to complete the statements below.
1. The car engine belongs to

a) electrical machines.

b) internal combustion engines (ICEs).

¢) external combustion engines (ECEs).

2. Ituses
a) mechanical energy to produce heat.
b) electrical energy to produce mechanical energy.
c) the energy of heat to produce mechanical energy.

3. Experiments with internal combustion started in the
a) 15t century.
b) 17th century.
c) 18t century.

4. The first ICE was designed
a) in 1776, by the French inventor Leon Serpollet.
b) in 1678, by the Dutch scientist Christiaan Huygens.
c) in 1769, by the British technician James Watt.

5. The first marketable four-cylinder ICE was made
a) in 1734 by the German mechanical engineer Karl Benz.
b) in 1902 by the Scottish inventor, Logie Baird.
c) in 1876 by a German technician, Nikolaus August Otto.

6. Otto’s engine was adapted so that it could be used for moving vehicles
a) in 1887 by the American inventor Alexander Graham Bell.
b) in 1885 and 1887 by the German engineers Karl Benz
and Gottlieb Daimler.
c) in 1893, by the American engineer and industrialist
Henry Ford.
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7. Cars appeared
a) first in Europe and next in the USA by 1900.
b) first in Australia and next in the USA by 1850.
¢) first in the USA and next in Europe by 1930.

8. According to the type of motion of their principal parts, ICEs are classed as
a) reciprocating and rotary engines.

b) Benz and Wankel engines.
c) Otto and Diesel engines. o

Internal combustion
rotary engine (Wankel)

Internal combustion
reciprocating engine

9. According to the type of fuel used, ICEs are classified into
a) gasoline and petrol engines.
b) petrol and diesel engines.
c¢) diesel and oil engines.

10. Diesel engines were named so
a) after the city where they were first constructed in 1832.
b) because they use a special type of oil called diesel oil.
c) after the German engineer Rudolf Christian Karl Diesel
who patented them in 1892.

Now, read the text below, check your answers and correct the mistakes.

The engine of the car is a type of heat engine. Heat engines use the energy of heat to
produce mechanical energy in the form of rotary motion. They are classified into two main
categories: the internal combustion engines (ICEs), and the external combustion
engines(ECEs). In an external combustion engine, combustion takes place outside the
engine (externally). In an internal combustion engine, on the other hand, combustion takes
place inside the engine (internally). The car's engine is a typical internal combustion
engine. It uses the energy of the heat produced by combustion to move the wheels.

The first experiments with internal combustion started in the 17th century. The first
fuel that the various inventors tried was the gunpowder. In 1678, the Dutch scientist
Christiaan Huygens designed the first ICE. However, it was never built.

UNIT3 THE DEVELOPMENT OF THE CAR ENGINE 31
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The development of the various petroleum products in the 19th century opened new
horizons and lead to the construction of a primary internal combustion engine in 1860
by Etienne Lenoir in Paris. It was powered by illuminating gas. In 1876, there occurred
the most important event in the development of the internal combustion engine: the
German engineer Nikolaus August Otto made the first marketable four-cylinder ICE
powered by petrol. His engine was to be the basis for nearly all the internal
combustion engines that followed.

The combination of engine with vehicle took place in 1885 and 1887, when first Karl
Benz and then Gottlieb Daimler introduced the
first successful petrol-engined cars. Benz went
into limited production of his vehicle in 1888 and
so, the modern motor industry was born.
However, the Daimler engine was revolutionary
and changed the face of car industry. From then
on, the development was very rapid. By 1900,
the first cars appeared on the streets of Europe
and soon after on the streets of America.

According to the type of motion of their principal parts, ICEs are classified as
reciprocating, such as the piston engine used in most cars, and rotary, such as the
Wankel rotary engine. According to the type of fuel they use, ICEs are distinguished into
petrol* and oil or diesel (-o0il) engines, named so after Rudolf Christian Karl Diesel, the
German engineer who in 1892, patented an ICE that used oil instead of petrol and
employed the auto-ignition of fuel. Nowadays, most passenger cars have a petrol engine
whereas trucks, tractors and other heavy vehicles have a diesel engine, instead.

Petrol/gasoline engine Diesel (-oil) engine

*

gas or gasoline in American English
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The economical growth after the 2nd World
War was accompanied by an increase in
demand for motor cars and also by the
development of more efficient mass-
production techniques. These factors have
made car industry the world’s largest
manufacturing industry with a strong impact
on employment, investment, trade and the
environment. As a result, it is of major
economic, political and social importance. Rover, England 1909.

1. Reading Comprehension

1A Give a suitable heading to the paragraphs of the text. Choose from the ones

below.

1. Types of internal combustion engines.

2. An|.C.E. on wheels and the car industry.

3. Heat engines.

4. The development and importance of the modern car industry.
5. Early developments in internal combustion engines.

6. The first experiments with I.C.E.

1B Answer the questions.
1. What is the form of the mechanical energy produced by heat engines?

. What is the difference between internal and external combustion engines?

2
3. What which was the first fuel used in internal combustion engines?
4. Who started the modern car industry? When?

5

. How are the ICEs categorized depending on the type of motion of their

principal parts? Give examples.
6. What kind of fuel do cars designed to carry products use?
7. Which factors led to the recent great development of the car industry?
8. Why is motor manufacturing industry of great importance?

UNIT3 THE DEVELOPMENT OF THE CAR ENGINE
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2. Vocabulary Practice

2A

2B

Identify the defined item . Choose from the list.

passenger car - gunpowder - internal combustion engine - heat engines
reciprocating engine - rotary engine - illuminating gas - fuel

1. engines that convert the energy produced by combustion into mechanical
work, which is usually delivered in the form of rotary motion on a shaft. They
are classified as steam, compressed air and gasoline/petrol

2. asubstance that reacts chemically with another substance to produce the heat
used for powering internal combustion engines

3. a substance in the form of a black powder used to make fireworks or to
produce explosions

4. any type of machine that produces mechanical energy directly from the burning
of fuel in a combustion chamber

5. a kind of oil used to produce light

6. an engine that uses pistons which move up and down in cylinders

7. the type of engine that uses a three-cornered rotor turning in a roughly oval
chamber

8. a type of vehicle used to carry people

Replace words in the text with their synonyms below.

First paragraph

1. Kind - oo, 2. pOWEr - oo,
3. divided - ....ooooiiiiiin, 4. OCCUIS - .eoeeeieiieeiieeeenn,
5. representative; characteristic - ..................

Second paragraph

1. began - ...oooooiiii, 2. used - .

3. constructed; made - ...

Third paragraph

1. early; original ; basiC - ........cceeevneee 2. happened - .....cocevvennnne
3. significant - .............. 4. almost - ...
Fourth paragraph

1. presented - ..ooooiiiiennnn 2. effective - oo,
3. qUICK - e 4. automobiles - .................

34
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Fifth paragraph
main; essential -

1.
3. used; applied -

Sixth paragraph
development ; expansion -

3. effective - ..........

1.

5. commerce -

........ 2. components - ...............

...................... 4, 1OIriesS = oo,

................... 2. was followed - ......cccvvvvveens
4, effect ; influence - ..............

...................... 6. great; significant - ..............

2C Match words with definitions.

L

motor industry
commerce
development
patent

vehicle

a)

c)

d)

e)

the process or result of making something
gradually better and more advanced, e.g. a
product, a technological field, etc.

get the official right to be the only person or
company allowed to make or sell a new product for
a certain period of time

the area of commerce that deals with the design,
manufacturing and marketing of cars

a machine with an engine, e.g. a bus, that carries
people and things from place to place

the activities and procedures involved in buying
and selling things

2D Write the English equivalent to the following Greek terms.

® N o o s w0 bd =

KIVNON: v
(o110 ) ¢
AUTOAVAPAEEN KAUGIHOU: wvvvveeeeeens
MACLKY) TIAPAYWYN: weveevveeerieenns
EUMOPLO: v
EMEVOUDT: wovvereiiein,
EMMTWON: wvvvvveireine

CTNOMN: e
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3. Language functions

Classifying

In the table below you can see the most common sentence patterns used to classify
an item in the category it belongs to, or to present the various classifications of a
general category.

categorized as (a) / into...
grouped as (a) / into...
can be / could be  ¢|assified as (a) / into...
) P may/might be classed as (a)...
should be divided into...
subdivided into...

2, s belong(s) 10 ..ccovvrevriennes
catelogy
type
3 is/are a kind (0] S E-10) IS
form
example
(sub)division
Examples

* Diesel engines are a type of heat engines.

* ECEs can be divided into / classed as turbine steam engines and reciprocating
steam engines.

*  Wood, coal, lignite, turf and oil can be classified / classed as fossil fuels.

* Diesel engines belong to internal combustion reciprocating engines.

* Anparallelogram is an example of planes.

Practice
Use expressions from the table to make sentences out of the prompts below.
1. Electric drill — power(ed) tool

2. Tools — hand tools and machine tools
3. Metals — ferrous and non-ferrous
4. Internal combustion engines — heat engines
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5. Heat engines — ECEs and ICEs

6. Reciprocating and rotary engines — internal combustion engines
7.
8
9

Atriangle — geometrical shape

. Wankel and Otto engines — ICEs
. Car engines — petrol and diesel-oil engines

10. Oxygen — gas

4. Use of English

Simple Past Tense in Active and Passive Voice

USE

We use the Simple Past Tense to talk about actions or situations completed in

the past. The exact time is often given.

Time markers: yesterday (morning, afternoon), last (night, week), (two days,
years) ago.

IN THE ACTIVE VOICE

FORM
Affirmative form: a) Regular Verbs - verb + -ed  e.g. live - lived
b) Irregular Verbs - verb in 2" column e.g. buy - bought
e.g. John Lambert designed the first America’s petrol-driven engine.
Peter sold his car to his cousin.
Interrogative form: Did + subject + verb in basic form ....?
e.g. What did Lambert design? Did he design the first ICE?
Did Peter sell his car to his sister? How much did he sell it?
Negative form:  Subject + did not / didn’t + verb in basic form...
e.g. Lambert didn’t design the first ICE.
Peter didn’t sell his car to his sister.
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4B

Practice

4A Pair work

Choose six of the sentences below. On a piece of paper, form questions out of
these sentences. Exchange papers with one of your classmates. Write the
answers to his questions on his piece of paper and return it to him. Check in
class.

You want to know:

1. When experiments with internal combustion started.

2. What kind of fuel the various inventors tried in the first ICE.
3. When Huygens designed the first ICE.

4. If Huygens managed to build his engine.

5.
6
7
8
9.

If the development of petroleum products influenced the construction of the ICEs.
a) When and b) where Etienne Lenoir constructed/ built his engine.

. When the most important event in the history of the ICEs occurred.
. When the combination of engine and vehicle took place.

What Diesel constructed and patented in 1892.

10. Why the demand for motor cars increased after World War II.

Correct the wrong information in the sentences below. The correct answer is
given in the parentheses at the end of the sentences.

1.

The first experiments with internal combustion started in the 15t century. (17th)
e.g. They didn’t start in the 15th century, they started in the 17th century.
The development of the various petroleum products led to the construction of
the ECEs. (ICEs)

3. Lenoir used natural gas as a fuel for his engine. (illuminating gas)

Eugene Langen made a diesel engine in cooperation with August Otto. (gas /
gasoline engine)
Benz built the first marketable ICE. (Otto)

6. Daimler put his engine on a tricycle. (Benz)

The French Bouton and Trepardoux built excellent diesel engines at about
1875. (steam vehicles)

The Duryea brothers started their motor manufacturing company in America 20
years before Benz. (7 years after Benz)

Karl Diesel patented an engine that used petrol instead of oil as a fuel. ( oil
instead of petrol)

10. The first cars appeared on the streets of Europe by 1930. (1900)

38
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IN THE PASSIVE VOICE

Don’ t |:| When you want to emphasise the action rather than the person
forget who made it (= the agent*), you use the Passive Voice.

FORM

Affirmative form: Subject + was / were + verb in past participle (p.p.)*...
Interrogative form: Was / were + subject. + verb in p.p. ...?

Negative form: Subject + was / were not + verb in p.p. ...

Examples

* Was Citroen bought by Honda in 19807 No, Citroen wasn’t bought by Honda. It
was bought by Peugeot in 1940.

* Was the television invented by a German? No, it wasn’t invented by a German. It
was invented by a Scot called Logie Baird.

*  Was the first America’s petrol-driven engine designed by Henry Ford? No, it wasn’t
designed by Henry Ford. The first America’s petrol-driven engine was designed
by John Lambert.

* Was the first four-cylinder petrol engine built by Karl Benz? No, it wasn’t built by
Karl Benz. It was built by Karl August Otto.

Practice
4C Use the prompts below to make passive sentences in S. Past.

1. The first potatoes / bring / from America in the 15th century.
e.g. The first potatoes were brought from America in the 15th century.

2. The right to use Daimler's engines in vehicles / give / to the Peugeot firm in 1890.

3. The first American car-manufacturing company / establish / by the Duryea
brothers.

4. The first oil-driven engine / make / by Diesel / in 1892.

5. 2,500 cars / make / by Benz’s car-manufacturing company / by 1900.

* In most passive sentences the agent is omitted. If it is mentioned, it is introduced with by (to
show who or what performs the action) or with (to show the means that performs it).
** past participle = a) a regular verb + -ed, or b) an irregular verb in third column.

UNIT3 THE DEVELOPMENT OF THE CAR ENGINE 39
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8.
9.

Mass production / not invent / Henry Ford. A musket* production / standardise /
by Eli Whitney / in North America / as early as 1798.

All British vehicle companies / merge / to form British Leyland / in the 1960s (which
became Rover in 1986) and / buy / by BMW / in 1994.

How many cars / manufacture / in Japan / last year?

The carburettor / not adjust / properly.

10. When / the first catalytic converters / install?
11. Before World War [, / world trade in cars / dominate / by Americans.

The horseless carriage built by the Duryea
brothers, USA 1893

* a musket is a type of gun

40
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Vocabulary — Terminology

contemporary oUyxpovog

commerce gunédplo (n dtadikacia avtaAlayng mpold-
VTWV)

transportation petagopa

alternative evaAAakTikdg (evaAAakTikn Auon, emiho-
Y1, HOPPN eVEPYELQQ)

engine Kvntipag, unxavn

combustion kavon

internal combustion engine pnxavr / kivntpag eow-
TEPIKAG KAUONg

external combustion engine unyavn / kivntipag e€w-

TEPIKAG KAUoNg

experiment neipaua

design oxedlalw, (KATAOKEUAOTIKO) OXEDLO
inventor epeupéng

scientist emotuovag

marketable eumnopeuoipog

adapt (ava-)npocapuolw

industrialist peyahoflopnxavog

construct kataokeualw

patent kaToxuphvw pla eupeoitexvia, eupeoite-
xvia

heat engine Bepuikn unxavn

rotary mepLOTPOPIKOG

motion kivnon

fuel kavoo

gunpowder mupiTLq, UMapoUTL

construction kataokeur], doun, dlatagn

power (0XUG, EVEPYeLd (TLX. NAEKTPLKN)
primary mpaLog, apXIkog, BACIKOG, MPWTAPXIKOG
illuminating gas QwTIOTIKO MeTPEAALO
introduce el0dyw, mapouclalw, CUCTAVWY
petrol (gas / gasoline in American English) Bev{ivn
limited meploplopévog

industry Blounxavia

motor/ car industry autokivntoplounxavia
development avantuén

principal KuploTeEPOG, ONUAVTIKOG, MPWTAPXIKOG
employ XpnoLLOTOL®, AMaoX0A®, MPOCAQUBAV®
auto-ignition auto-avagAegn

reciprocating maAlvdpouikég

oil/ diesel oil meTpéAalo kivnong

increase augavw, augnon

accompany ouvodeUw, akOAOUBW, EMopal, CUVTPOPEUW

efficient anodoTikog, (kavéeg, anoTeAeopatikog, BeA-
TIWTIKOG

demand {nT0, anat®, anaitnon, {ntnon (eunoptkdg
0pog)

mass production palikn (Blounxavoroinpévn) napa-
Yoy

impact enintwon, enidpaacn, avtikTumog

trade eunoéplo (ot 6pacTnPELOTNTEG aviahAayng mpot-
OVTWV)

investment enévouon

deliver mapadidw, Mapéxw, aneAeubepuvm

convert UETATPEM®

shaft a€ovag

steam atuog

react avtiopo

powder okovn

substance oucia

fireworks nupotexvnuata

explosion €kpnén

rotor poTOpaQ

representative avTinpdownog, avIimpoowneuTIKog
essential Baolkog, 0UCLACTIKOG, ATIAPAITNTOG
significant onuavtikog

significance onuaoia, onoudaidétnta

effect enidpaon, ouvénela, eninmtwon, anotéAeoua,
evTUMWaon

effective anoteAeouatikog

influence enidpaon, emppon

process dladikaoia, otadlakr eEEALEN, uEBOSOC
advanced mpowBnuévog, mpoxwpenuévos, eEeAlyué-
VoG, TIPO0SEUNEVOQ

official enionuog

procedure diadikacia, nopeia epyaciag, akoAoubia
EVEPYELWV

subdivision unodlaipeon

time markers xpovikoi npoodloptopoi

grant (the right) exxwpd, napayxwpn (to dikainpya)
establish (0pUw, eykaBdpUw, kABLEPOVW®

musket pouokéto (€idog omAou)

standardize turonol®

merge cUYXwveUw

adjust puBuiCw, mpooapudélw, TPOTOMOLW, TAKTOTOLW
install eykaBloto

dominate kuplapxw
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UN

New developments
in the car industry

Learning objectives

Reading comprehension: Presenting the recent developments in
car manufacturing.

Vocabulary: related to new types of fuels, materials and technological
solutions in car industry - Definitions, synonyms, antonyms,
prepositions

Use of English: Simple Present Perfect and Future tenses
Listening: Correction of mistakes in a text
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1. Listening activity

Your teacher prepared the following text to give you an idea of the new developments
in car manufacturing. However, as he/she was typing it in a hurry, he/she made some
mistakes in the first part of the text. To understand it, these mistakes must be corrected.
To help you in this task, your teacher is going to read the correct version of the text.

Ster 1 Rl |

While listening to your teacher, underline the wrong words.

The two oil crimes of the '70s that were accompanied by decreases in the price of oil,
as well as the concerns about the environmental delusion have had a major impact on
the rotor industry.

In an effort to develop energy-solving vehicles, car manufacturers have drastically
reduced the weight of their cars by using tighter materials in their construction, such
as lightweight steel, aluminium, elastics, and magnesium. They have also reduced
the rise of their models. Front-wheel drive technology, which allows more passenger
and cargo place in the interior of smaller cars, has been adopted by canmakers
worldwide, replacing the rear-drive arrangement which was commonly used in the

motor industry’s earlier bays.

Y
engine '?. [?H
. |
¥ H—:—’
gearbox/differential |, I. J
=

-

driveshafts

Typical front-wheel-drive layout

In an attempt to reduce dependence on oil, new tyres of fuel have been used. Such
fuels are the butane, the natural gas and the bio-gas. Their use, however, is limited as

they are rightly explosive. Among alternatives to petrol engines, Wankel and diesel
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engines appealed the most promising. The
Wankel rotary engine, however, remained a row-
production as it was less fuel-efficient. The
production of Diesel V-8, V-10 and V-12 engines,
which appeared in the date '70s and were used
increasingly during the early '80s because of the
engine’s inferior fuel economy, also remained low

due to the concern that diesel exhaust may

complain carcinogens.

The cylinder block of a V-8 engine

In addition, the increasing environmental concerns
over the useful gas emissions led up to the use of unleaded fuel and the installation of

emission petrols and catalytic converters to all cars produced after 1985.

A Oxygen, hydrocarbon,

1 Oxygen sensor
2 Insulation carbon monoxide, nitrogen
3 Catalyst elements oxides in
4 Emission test point B Water, carbon dioxide,
nitrogen out
exhaust pipe
o m
Work with your partner and try to correct as many of the underlined words as you
can.
o m

Listen to the text again and correct the rest of the mistakes. Check.
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Now that the first part of the text has been corrected, read the second part of it.

The important advances in battery
technology have led up to the
construction of electric cars that would
serve both aims: they would reduce
dependence on oil and, at the same
time, eliminate the harmful effect of
gas emissions on the environment.
Electric cars are equipped with An electric car

engines that run with electric energy supplied by a rechargeable battery. However, they
are relatively slow (max. speed 80-100 km), expensive and impractical as their battery
needs frequent recharging (every 160-200 km) and the passenger and luggage
compartment is quite small due to the large battery size. So, for the time being,
batteries are used only in small city cars.

To overcome the drawbacks of electric cars, manufacturers have started
experimenting with fuel-cell hybrid cars, which would be powered with a combination
of an ICE and an electric motor.

2.4-liter high expansion Planetary Gear
ratio cycle gasoline engine + Clutch

3 - = | : Rear
ﬁFUH Tank | ! Electric
Vehicle . ™ ,-I Motor
Front —> _:' |Battery| | |
{ i |
0 fimere]
s [: ™
I!.\_ .-I.

Front Electric Motor

Schematic diagram of the power sources on a fuel-cell hybrid car (Toyota)

They also started research on various new fuel sources, such as liquid and pure
hydrogen, and on the development of a clean hydrocarbon fuel (CHF), which is an
evolved form of petrol.

The first mass-produced hybrid car was launched in 2000 by Toyota. It uses computer
software to control a combination of its electric and petrol motors and to match the
power source to the driving conditions. When running at high speed or accelerating,
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for instance, the car uses the
petrol engine. When pulling away
or running at low speed, it uses
electric power which eliminates the
harmful emissions in cities.

The combination of the petrol
engine and the electric motor
results in a vehicle that is much
faster than the electric cars (max. -
speed 160 km), with a battery that The engine of a fuel-cell hybrid car (Toyota, Prius)
requires no external charging. It is

charged by the petrol engine and also when the car is braking. Because of the smaller
battery size, the car has enough space for five passengers and their luggage. Another
advantage is that it costs only a little more than a family saloon.

The first fuel-cell hybrid vehicle was a great challenge to all car manufacturers and will
hopefully lead to the construction of an increasing number of “green” cars in the
future. The production of such vehicles will reduce our dependence on oil and
contribute to a much cleaner environment.

The first fuel-cell hybrid car (Prius) launched by Toyota.
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2. Reading comprehension

2A Look through the text to find the English equivalent to the following Greek
terms and expressions. Write them in the spaces provided.

1st and 2nd paragraphs

1. TIETPEAATKEG KPIOELG: toviviieeeiiiiee et e e

2. avnouyieg oxeTIka pe N WOAUVON TOU TEPIBAAANOVTOG: vvvvvrereeeeeeeeiirvnnen,
3. OXNUATA TTOU EEOLKOVOHUOUV EVEPYELR: wuvvrrveeeeeeiiiiiiieeeeeeeeeeineennes

4.
5
6

TEXVOAOYIa (QUTOKIVATWYV) e UMPOOTIVH / THOW KIVIOM: vvveeeiiiieeeciiieees

. XWPOG ETURATMV KAL POPTIOU: wrrvrrreeeeeeriiiiiiireeeeeeeeneennns

...Ul0BeTNBNKe amd TOUQ KATAOKEUAOTEG QUTOKIVATWY O OAOKANPO TOV KO-
(o] V Lo SRRSO RRRSURRR

3rd and 4th paragraphs

1.

N o o b~

o€ |la mpootdbela peimong T e€ApTnong amod 1o METPEAALD...: .ooeeennnnneee
avayeoa ota mbavé urnokartactara / TI¢ TiBavég eVAAAAKTIKEG AUCELS UTTO-
KATAOTAONG TNG BEVEIVOUNKAVIIG...l  eeeeeieeieiiiiiaeeeeeeeeeeeeiieinnaeeeeeeeeeeeens

1 TIAPAYWYT) TOU TTAPEUELVE G€ XAUNAA ETUMTEDQ: .ooeeeeeeiieeeieeeieeeeeeeeeeeeee,
BAABEPEQ EKTTOUMES KAUOAEPIWV: uvvvvrrrreeeeessiiirrrrreeeeeasnanens

AROAUBON BEVTIVI: weveeviieee e

EYKATAOTAON GUOTNUATWV EAEYXOU EKTIOUTIOV KAUOCAEPIWV KAl KATAAUTWV:

5th and 6th paragraphs

1.

o e hwbd

va e€aheiel TIc BAOPEPES EMIMTWOELG TWV EKTIOUTIOV KAUOAEPiwV OTO TEPL-
S 10 1AW, N0 PR PERRROt
EMAVAPOPTICOUEVT UITATAPIA wvvvveeeeeeeiiiiiieeeee e

QUTOKIVITA TIOANG: ceiviiee ettt

yia va EETEPAOTOUV TA UELOVEKTIUOTA: wuvvrveeeeeiiirriirereeeeeeeeaeennns

UBPLOLKA OXAMATA KAUGTHOU-UTTOATAPIAG: vvrvrreeereeesiiirrirnereeeessssnennvnneeeens
NAEKTPLKOC KIVNTAPAG: vvvvvirieeeeeeeiiiirirerreeeeesnanes
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7th and 8th paragraphs

1.

© ©® N o g ko0

TO MPWTO UPBPLOLKO AUTOKIVNTO WACIKAG apaywyns nmpowdndnke/Aavoapiotn-
KE OTNV AYOPG: tiittiieeiiitiiee e ettt e e eibeeeessitbeeessnbbeeeessnbaeeessnbbeeeesnnbeeasanns
AOYIOUIKO / TTPOYPAUMA NAEKTPOVIKOU UTTIOAOYIOTI: oooeeeeeieeiieeeeeeeeee,

TINYT) EVEPYELAG / LOXUOG: evvrireeeeeeeeiiiiiiieeeeeeeeenneennns

TO QUTOKIVNTO ETUTAXUVEL wevveeeiiiriiiiriereeeessiinenivneneeens

TO QUTOKIVNTO EEKIVA: uvvviiiiiieeee it

MEYLOTN TAXUTNTA: evvrrieeeeeeeeeiiiiieeeeeeeeeeeanenes

TO QUTOKIVITO PPREVAPEL: oovvvririieeeeeeeeciiriieeeeeeee e

... arioTeAEl / eival A PEYAAN TIPOKATIOT: wevveeriiiieeeeciiiee e reee e e
Ta olkoAoylka autokivnta 8a cupBdAiouv og eva KaBapoTtepo mePIBAAAOV:

2B Answer the questions.

1.

N e o koo

Which factors influenced the car manufacturers and led to the developments
mentioned in the two texts above?

Which changes are related to each of these factors?

Why has the front-wheel arrangement replaced the rear-wheel one?

What is the problem with butane, gas and bio-gas?

Why has the production of Wankel and Diesel engines remained low?

Which are the advantages of the fuel-cell hybrid cars over the electric ones?
Mention some characteristics of the first mass-produced hybrid car.

3. Vocabulary practice

3A Match words with definitions.

a. Verbs
a) take an idea, plan, way of behaviour, etc. and use it
b) help something, e.g. the environment, a common cause,
1. overcome
become better, more successful, safe, clean, etc.
2. evolve .
3. adoot c) continue to be
e p d) make a new product available to the public
4. eliminate
. e) develop
5. contribute . , .
f) remove something you don’t want completely; get rid of
6. launch . .
7 remain it; reduce it
' g) deal successfully with a problem, situation, feeling and
control it
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. Nouns

. concern

. source

. alternative
. emission

. research

. challenge

. advance

. dependence
. recharging

. exhaust

. impact

. cargo

SeAida 50 :F

a)
b)
c)
d)

e)

f)

a)

b)
<)

d)

e)
f)

Group A
work that involves studying something and trying to
discover facts about it
the release of something, e.g. gas or radiation into the
atmosphere
something new and difficult that requires great effort
worry; anxiety about a situation
a thing that can be found, used or done instead of
another; an option
where the energy or force that can be used to do work
comes from

Group B
the activity of putting an electrical charge back into a
battery by connecting it to a source of electricity
a powerful effect on a situation, process or person
the gas produced when the engine of a vehicle is
running
state of being in need for something in order to succeed
or survive
the goods that a plane, ship or car is carrying
a progress in understanding a subject or doing well an
activity

Make pairs of antonyms by matching words from the two columns in each

group below.

Group A Group B
maximum cheap leaded inferior
quick; rapid old light exterior
practical rear small harmless
expensive minimum early internal
frequent slow superior unleaded
front low harmful late
high impractical external heavy
new rare interior big; large

50
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3C

3D

Make pairs of synonyms out of the two lists below.

effort - disadvantage - impact - luggage - cell - space - advance - aim

room - battery - purpose; goal - effect - attempt - baggage - development - drawback

The sentences below are taken from the two texts in this unit. Fill in the gaps
choosing the appropriate preposition from the list.

for - by - in - to - of - with - about - over - at

1. To reduce dependence ................. oil, car manufacturers have started
experimenting ................. NEW SOUICES .......ccevnnnes fuel.

2. The developments ................. battery technology have led up ................. the
construction of electric cars.

3. The increasing concerns ................. environmental pollution have had a great
impact .......ccouee. the motor industry.

4. Fuel-cell hybrid cars are powered ................. a combination ................. a
petrol engine and an electric motor.

L T addition ........... other measures taken to reduce environmental pollution,
all cars are equipped ........... emission controls and catalytic converters.

6. When running ............ high speed, fuel-cell hybrid cars use the petrol engine.

7. Nowadays there is a great concern ................. the harmful gas emissions and
their effects ................. the environment.

8. . the interior .......c........ the first mass produced fuel-cell hybrid car,
there is enough space ................ five passengers and their luggage. This
type of cars will contribute ............ a much cleaner environment.

9. Due oevereeenns the large battery size and their need ................. frequent
recharging, electric cars are impractical.

10. The rear-wheel drive technology was replaced ................. the front-wheel
drive arrangement that resulted ................. smaller cars that have enough
passenger and cargo space.

11. Because ................. the new materials used ................. their construction,
modern cars have become much lighter.
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4. Use of English

Simple Present Perfect Tense

The Simple Present Perfect is the tense that confuses most people who learn English.
It is used in many cases. The sentences below are taken from the texts in this unit.
Study them.

Examples

* Manufacturers have equipped modern cars with an electronic control unit. (When? it
is not defined.)

* In an attempt to produce energy-saving vehicles, car manufacturers have reduced
the weight and size of their cars. (The attempt started in the past and continues up to the present.)

* They have recently launched a new fuel-cell hybrid car. (it happened in the near past.)

* The advances in battery technology have led up to the construction of electric cars.
(It happened in the past but with a result affecting the present)

USES

The S. Present Perfect tense connects the past to the future. It is used to talk

about actions or situations that:

a) happened in an indefinit time in the past,

a) happened in the near past,

b) happened in the past but with a result to the present,

c) happened in a period of time that is not finished and as a result they may
continue or recur,

d) started in the past and continue up to the present.

Time markers: ever, never, just, already, yet, recently, lately, so far, since, for,
how long

FORM
Affirmative form: Subject + have/has + past participle (= regular verb + -ed or 3rd
column of irregular verbs)
e.g. He has just arrived. They have bought a new car.
Interrogative form: Have/has + subject + p.p. ...?
e.g. Has he arrived already? Have they bought a new car?
Negative form: Subject + have not (haven’t) / has not (hasn’t) + p.p. ...
e.g. He hasn't arrived yet. They haven’t bought a new car.
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Practice
4A Choose verbs from the list and form them appropriately to complete the
sentences.

arrive - go - know - finish - think - replace - drive - sell - take - visit

1. Howlong ...cccccevnnneen. your brother ................. the owner of this garage?

2. The technician ........ccccoooviiiiiiniiiiiene the spark plugs yet.

3. SOMEONE .oovvvvveviieeiieeeiiee the impact wrench. It was on the bench five
minutes ago.

4, YOU toveeviiiiiine, with the carburettor adjustment already?

5. The Supervisor .................. just o, . He is talking with Mr. Green at
the entrance.

6. e, YOU EVEr .evvvvveeerriinns a car manufacturing company before?

7ol five batteries so far this morning.

8. I'm sorry. He isn’t here at the moment. He ...................... to buy a spare part.

9 . YOU EVEr ..ovvveeeeeiinns of starting your own car-repair workshop?

10, e, NEVES .cvvvveeeeeennn, a car with such a powerful engine before.

4B Which is the correct verb tense to use in the sentences below? Underline it.

1.

He studies / studied / has studied for three hours this evening. He finished /
has finished half an hour ago and went / has gone for a walk in the park.
What time did you go / have you gone to bed last night?

3. Paul left / has left school last year. He recently found / has recently found a

well-paid job in a big company.

Did you see | Have you seen Paul since last Thursday? No, I didn’t/ haven't,
but he is 0.K. John met / has met him at the bus stop this morning.

Kevin and Mike know / have known each other since they were / have been
children. They lived / have lived in the same neighbourhood.

He found / has found the advertisement in the “Athens News” interesting, so
he went / has gone to the post office to send an application letter to the
company. He’ll be back soon.
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Simple Future Tense

USE

We use the Simple Future tense:

a) to predict the future

b) to describe future situations

¢) when we decide to do something at the moment of speaking, and

d) with certain phrases and adverbs expressing possibility, probability, doubt and
prediction, such as: probably, possibly, maybe, or | expect, | hope, | doubt,
| imagine, | believe.

Time markers: tomorrow (morning, afternoon,...), next (week, month, year...),
soon, by (... o’clock), before (midnight, noon...)

Examples
a) The use of new fuels will reduce our dependence on oil.
We won'’t arrive home before midnight.
In the future, machines will do many of the jobs that people do today.
b) Will he be 50 next week? No, he’ll be 52.
The new car repair workshop will open next week.
c) The brake shoes are binding. I'll re-adjust them first thing tomorrow morning.
It’s too hot in here. I'll open the window.
d) | hope the technician will fix the malfunction before noon.
| doubt it will be ready so soon.
Maybe he’ll come on time.

FORM

Affirmative form: Subject + will (... ‘Il) + infinitive e.g. I'll see you tomorrow.

Interrogative form: Will + subject + infinitive? e.g. Willyou return before 8:00?

Negative form: subject + will not + infinitive e.g. | will not (won't) arrive
before 11:00.
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4c

Practice
Fill in the gaps with the appropriate verb from the list in the Simple Future
tense.

increase - replace - pass - take - finish - arrive - phone
last - buy - switchoff - fall - do - fly

1. The new car repairshop is very expensive. | don’t think | ..............c......... my
car there again.

2. In the next twenty years, the “green cars” .........cccoevvvvnnen. those powered by
petrol engines.

3. This programme isn’'t very good. | ....cccccevvvviivnnnnnn. the television.

4. Perhaps he .....ccooovveeeennins the exams on Monday.

5 We e, you tomorrow morning, okay?

6. | know she hasn’t done her homework yet, but | believe she .........................

do it later.

7. lthinkhe oo, to Crete on Wednesday. He is ill.

8. Unemployment ... dramatically in the next five years.

9. “Whattime .......ccoveennnnen. they e, ?” “ Not before lunch, I think.”

10. We i the house. It's too small for us.

11. In the next decade, working hours ..........ccccceveiiiiineennne to under 35 a week
and holidays .......ccccccovivieenninnenn. longer.

12. Maybe he .....ccoovi, the repair before 6:00 this afternoon.

4D Put the verbs in parentheses in the correct verb form. Choose among S. Present,
S. Past, S. Present Perfect or S. Future.
1. How long ....ccveneee. YOU ovvieeiieen, iln? (be)
2. lexpect my son .ccccovveiveeviiiee e the exam next week. (not fail)
3. Sheusually .ccoocveeeeeiiinnnnn, to work by bus, but today she .............cceeee.
her car. (come - take)
4. In the next decade, new professions ..........cccccccciiiiiniennn. others
.................................. (emerge - disappear)
5. We a holiday last year. (not have)
6. | oo just e my car. | think | ................ a new one the
soonest possible. (sell - buy)
7. What time ................ YOU wovveeviiiiienn to bed last night? (go)
8. I hopethey ..o soon. (finish)
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car last year? (check - buy)
10. She usually ......cocevvevnenne

12. My parents ......cccoecvvvvveeeeeee e,
My sister ........ccvvvee.

YOU Vel ..ovveveereneae.
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the 8:30 bus and .........cccvveeernnnenn. at her work late.
Her employer warned her that he ...
11. Where do you think they ................

her. (miss - arrive - fire)

....... tonight? (go)

in this house since they ................
in Scotland with her husband and I .................
to a new house in the suburbs. (live - get - live - move)
............................ the job. (get)

how the disc brake .................. ? (know - operate)

married.
recently

Vocabulary / Terminology

accompany ouvodeUw, akOAOUBKD

decrease pelOVW

concern volafoual, avnouxm, avnouxia, €yvola, ev-
dlapépov

pollution péAuvon

impact enintwon, enidpaon

energy saving mou e£0IKOVOEL evépyela

reduce pelOV®, AlYyoOoTEUW

weight Bapog

lightweight eAappug

cargo ¢opTio

space Xmpog, dlaotnua

adopt uloBeTw

front-wheel drive pe kivnon otoug pnpooTivoug Tpo-
Xxoug

rear-wheel drive pe kivnon otoug niow Tpoxoug
dependence €Edptnon

limited meploplopévog

explosive eKpNKTIKOG

promising eATS0pp0g, (0 MOAAG) uroaxduEVOq
remain napapéve, anopeEvw

low-production xaunAng napaywyng, mou mapayeTat
0€ UIKPOUG aplBpoug

efficient anodotikog

exhaust eEaywyn (kauoaepiwv)

carcinogens KapKLVOYOVEG OUOIES

emissions eKMOUMEG (T.X. kKauoaepiny)

unleaded au6AuBdog, mou dev mepLExel HOAUBSO (TL.X.
apoAuBdn Bevdivn)

installation eykataotaon

emission control (ocuoTnua) eAéyxou kauoaepiwv
catalytic converter KaTaAUTIKOQ PeTATPOMENG, «KQ-
TAAUTNG»

advance e&€AEN, mpoodog

lead (up to) odnyw oe

aim oToXEUW, OKOTEUW, OKOTIOQ

dependence €Eaptnon

eliminate e€aleipw, ehayioTomolm UEXPLS e§apaviong
harmful emBAapng, BAaBepog

effect anotéAeopa, enintwon

equip £podlalw, eEomAifw

supply npounBelw, £podLalw

(re-) charge (Eava-) popTdvw / Yepilw (.. TNV una-
Tapia Tou AuToKIVATOU)

frequent ouyvog

luggage / baggages amooKeuéq

compartment EexwpLOTO TUAUA, dlapéplopa (.. Xo-
£0OG amookeu®v, Bayovt Tpaivou)

overcome Eemepvaw, unepmndw (SuokoAieg, TPORAN-
pata)

drawback / disadvantage pelovéktnua

cell otoixeio pmatapiag, pnatapia, keAi (QUAAKNG,
knpnépag)

research épeuva
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source mnyn available dia6¢aot0g (oTnv ayopd)
liquid uypog remove anooupw, HETAKIVD

pure kaBapdg, ayvog, xwpig npoouigelg get rid of anaAAdooopat anéd kdtl, To METAW
hydrocarbon udpoyovavepakag deal with aoyxoAoupat e

evolved eEeAlylevog, mpowdnuévog involve eumMAéKkw

launch mpowB® éva Kavouplo TPoLoV OTnV ayopd,  release aneAeubepvw

Aavoapw radiation akTivoBoAia

software mpoypapua nAekTpovikou umoAloyloth), To  electrical charge nAekTpIk6 QopTiO
AOYLOULKO process dladikaoia

accelerate smrtayUvw survive emBLOVW

pull away &ekivaw (yla autokivnTo) impact wrench agpokAeldo

result in kaTaA YW Og, £€Xw oav anotéAeopa bench naykog

require {nTw, aMALT®O supervisor enomng

brake Qpevapw, pévo spark plug omvenplotng, pnoudi
challenge mpokAnon spare part avTOAAGKTIKO

contribute cuvelopépw, CUVTEAD

A Fuel-cell hybrid car, Honda, Insight, Japan 2000
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UN

The petrol reciprocating engine

Learning objectives

Reading comprehension: Presenting the structure and parts of the
petrol engine, their location, function operation and properties.
Vocabulary: related to the location, construction material, function
and operation of the engine’s parts. - Definitions, synonyms and
antonyms, word formation (verb  noun), prepositions.

Language functions: Expressing: a) alternatives (either... or and
neither... nor), b) how something is done / the means/instrument
(by, by means of, via, through).

Use of English: a) The Simple Present Tense (for general truths) in
Active and Passive Voice, b) Wh_ questions.

A V-6 petrol reciprocating engine
(Renault, sport Clio)
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A. The structure of the petrol reciprocating engine

The engine of most passenger cars is of the reciprocating type and uses petrol as a
fuel. It is manufactured of light aluminium alloy and is divided into two parts: the
cylinder head and the cylinder block.

The pictures below illustrate the structure and main components of the two engine
parts.

The upper engine or the cylinder head

e

underside -

with oilways y

) E

} e . = a -
. Bl e 2 ;
- S o B upper gasket
e N T half
“Hi=-0 Fcamshafts — s spark plug

" e
\ ,Lq_/sja:./ camshaft
sealing ‘3’_‘: ]
gasket =T valve tappets

—— valve springs
.
spark-plug well —— valve guides

valve

|

— cylinder

The lower engine

e
sealing gasket - T piston
~_ ﬁ )
cylinder flywheel

E""‘-\: bearing

-
I".
0 &

Q;_’ﬂ connecting rod cap
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Study the pictures and say the Greek equivalent term for each English part and
component illustrated.

Use your knowledge and, drawing your information from the pictures above, fill in
the gaps in the text which follows.

A. The upper engine or the cylinder head

In most modern cars, the cylinder head is made of aluminium and is divided into two

halves. Its main parts are the twin ...................... ythe assembly and
the i,

The spark plugs and the valves assembly, which includes: the ........... .ooceeiieenn. ,
the e ythe o and the ..................

themselves, are located in the lower half of the cylinder ..................

The two camshafts are located in the upper half of the cylinder head They are
installed on the camshaft carrier, in six bearing caps each, over the valves
The upper half of the cylinder head also functions as a cover for the valves and the
spark plugs. In most cars, its ....ccccceevireennn has oilways on the underside that
guarantee good oil supply to the valves assembly and the camshafts. There is also
another cover over the spark-plug wells to protect the spark plugs from dirt and water.
The cylinder head is separated from the cylinder block by a sealing gasket.

Petrol/gasoline engine
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B. The lower engine

The lower engine* is divided into three sections: a) the ..o eeeinns , b) the
intermediate ..........coc....... , Which includes the .......ccoeevvvvrienen. , and ¢) the .........

**

The cyllnder block, which is made either of cast iron or of aluminium, has the
....................... cut directly in it. Each cylinder contains a piston. The .........c.........
reciprocate, that is they move up and down, in the cylinders. At the lower part of the
pistons are the .....cccovviees v, and their caps which connect the pistons to the
.................................. . Like the camshaft, the crankshaft is installed in six
When the pistons reciprocate, the connecting rods turn the crankshaft which is free to
rotate. In this way, the pistons reciprocating motion is converted into rotary .............
. The rotary motion of the crankshaft is transferred outside the engine, to the wheels,
by means of the .........cceeuviinennn.
On the upper side of the |ntermed|ate section, there are cast oilways that distribute oil
to the bearings via the crankshaft.
At the bottom of the engine, under the crankshaft, is the .........cc.... oo, it
contains the oil which is pumped inside the engine to lubricate its moving parts in
order to reduce friction.

*

Sometimes all three parts of the lower engine are referred to as “the cylinder block”
** Qil sump or oil pan
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1. Reading Comprehension

1A Complete the diagram with the components of a reciprocating petrol engine.

\i

»| Upper
engine
T
H
E
P
E
T
R
0 —»
L
E
N
G
|
N
E

Intermediate |
section

+ oilways

> Upper | | |
half L in bearings

M daps

[—
—
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1B Answer the questions:
a) About the upper engine
1. What is the cylinder head in most modern cars made of?
2. How many camshafts do most cars have nowadays and where are they
located?
3. What is the function of the upper half of the cylinder head?
4. How are the spark plugs protected from dirt and water?

b) About the lower engine

1. How is the lower engine separated from the upper engine?

2. What is the upper section of the lower engine made of?

3. Is the motion of the pistons rotary or reciprocating? What about the motion of
the crankshaft?

What is the function of the connecting rods and their caps?

How is the motion of the crankshaft transmitted outside the engine?

Why is it necessary to lubricate the moving parts of the engine?

Where is the oil sump located and what is its function?

N o o &

2. Vocabulary practice

2A Match words with definitions. Give the Greek equivalent for each verb.

a) hand or deliver things to a number of people
b) give someone something that he wants or needs, e.g.

1. install food, equipment
2. protect ¢) put something somewhere so that it is ready to be used
3. distribute d) move or keep apart; end a connection
4. function e) prevent someone or something from being harmed or
5. supply damaged
6. separate f) cover something or close it tightly to prevent liquids or
7. seal other material from getting in or out
g) do the work or fulfil the purpose for what something
was made
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2B Make pairs of synonyms

A. Verbs B. Nouns - Adjectives
guarantee change; transform axle; shaft twin
supply link; join part; compartment rod
connect assure; secure double part
reduce transmit; carry oil pan direct
include act; work; operate basic; essential section
install decrease; lessen component; element main
convert contain; comprise straight oil sump
function provide; give
transfer fix; locate

2C Use the two lists below to make pairs of antonyms.

a. distribute separate bottom lower reduce

b. top join; link increase upper gather; collect

2D Word Formation

a. Derivatives
Complete the missing word.

Verb Noun Verb Noun
COVEr e MOVE e,
....................... conversion cevrerrrernreeeeeesCONNection
....................... distribution install
....................... function supply
protect guarantee
PUMP s lubrication
....................... spark crrrreeeeee. S€QJ
....................... transfer, transference  ...........ccceueeeee.. reduction
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b. The prefix trans-
You have often come across words beginning with trans-, e.g. transport, transfer.
Have you ever thought what it means?

1. Choose the correct alternative.
a) far, off
trans- = b) across; on the other side of; beyond
c) in the interior; inside
2. Form as many words as you can beginning with trans- .

3. Language functions
Either ... or..., neither ... nor...

They are both used with positive verbs to express two alternatives or to combine two
negatives, sometimes placing emphasis.

a. Study the examples below.

* The cylinder block is made either of cast iron or of aluminium.

* Neither Tom nor George passed the exams.

* You can have either orange juice or coke. (not both)

* The car engine was neither strong nor well adjusted.

* The technician has neither come nor phoned till now.

* The camshaft is driven by the crankshaft by either a rubber belt or a chain.

b. Complete the sentences
a. The equivalent Greek expression for...either... or ...iS: .cccooviiiiiiiiiiiiiiie .
b. The equivalent Greek expression for...neither... nor ...is: .....cooeeeeiiiieenninnen. .

Practice
Fill in the gaps in the sentences below.
1. The house was .................. large .....ccoovvnneen. cheap, so we didn’t buy it.
2. To apply for the job, one should know .................. English .............. German
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3. Fortunately the burglars stole ................. the TV set ............ the video recorder.

4, the valves ................ the oilsump are made of copper.

5. You'd better buy .................. a European ........... a Japanese car; not an
American one.

6. He wants to become .................. an electrician ................ a car mechanic.

7. Helikes .ooooeeeenins classical ............ folk music. He only listens to “heavy metal’.

8. Finally, we went ............... to the cinema ................. to the concert. We went
to the new pub.

9. Next summer, they are planning to go ..................... to India .............. to China.

10. Experiments with ICE started .................. in the 14t ... in the 15t century.
They started in the 17th,

11. You must ..., come with me now ................ walk home alone later.

4. Use of English

The Simple Present tense in Active and Passive Voice (for general
truths)

To talk about activities or situations that are true, in general, we use the Simple
Present tense.

IN THE ACTIVE VOICE

FORM
Affirmative form: Subject + verb in basic form...
e.g. Petrol engines belong to the ICEs.
but 3" person singular: verb + s
e.g. The petrol engine uses petrol as a fuel.
Interrogative form: Do/Does (3rd person singular) + subject. + verb in basic form...?
e.g. Do petrol engines belong to the ECEs?
Does the petrol engine use petrol as a fuel?
Negative form: Subject + do not (don’t) / does not (doesn’t) + verb in basic form...
e.g. Petrol engines don’t belong to the ECEs.
The petrol engine doesn’t use petrol as a fuel.
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Practice
4A Choose verbs from the list and form them appropriately to produce
affirmative, interrogative or negative sentences.

function - result - use - pivot - run - pollute - flow - carry
operate - reduce - cost - reciprocate - need - turn

2 PRRUUR a ship’s engine ................... petrol as a fuel ? No, it ................
diesel oil.

2. electric car batteries ................... frequent recharging?

3. Car emissions ........ccccveeeennn. the environment seriously.

4. As the pistons ......ccccvvveeeenn. , the connecting rods ...l from side
toside and ... the crankshaft.

5. e the increase in the number of valves ................ in better combustion?

T the valves .......cccccoovnneen. with the help of the crankshaft? No, they
.............. . They ................. with the help of the camshafts.

7. Oil i, though the moving parts of the engine to lubricate them.

8. Catalytic converters ........ccoceeenene. the amount of harmful exhaust gases that
are released into the atmosphere.

9. The upper half of the cylinder head also ...................... as a cover for the
valves assembly and the spark plugs.

10. ........ fuel-cell hybrid car ................ at lot? No, they .......... a little more than
a family saloon.

11. When a hybrid car ................... at low speed, it ........ccoeee. its battery.

12. An electron ... a positive electric charge. It .........ccoceeee

a negative one.
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IN THE PASSIVE VOICE

FORM
Passive verb in S. Present tense: to be + p.p.* of the verb
Affirmative form: Subject + am / is / are + verb in p.p....

e.g. Petrol engines are equipped with an ignition system.
Interrogative form: Am / Is / Are + subject + verb in p.p....?7

e.g. Are diesel engines equipped with an ignition system?
Negative form: Subject + am / is / are not + verb in p.p. ...

e.g. Diesel engines are not equipped with an ignition system.

Practice
4B Form the verbs in parentheses in their appropriate form in Passive Voice.

1. In most cars, the engine (make) .......cccovvveeviinnrennne. of light aluminium alloy.

2. The battery of the fuel-cell hybrid cars (charge) .......cccccevivevinnnne. by the
petrol engine.

3. The camshafts (install) .......cooeriiiiininnnnn, in bearings on the camshaft
carrier, over the valves assembly.

4. How .......... the pressure of combustion (prevent) ... from

escaping past the cylinder walls causing loss of power?
5. As they are highly explosive, butane and natural gas (not use) .......cccccceeuvvee.
in private passenger cars.

6. The rotary motion of the crankshaft (transfer) ......cccccooovvviiiiinnnne, outside
the engine by means of the flywheel.

7. Petrol (not self-ignite) ....ccooevviieeii e, , S0 petrol cars need an
ignition system.

8. e transport and motor industry (influence) .........cccoevveens by increases
in the price of 0il?

9. Modern cars (fit) ....ccoooveiiiiiiiinnnns with an electronic control unit.

10. It (not allow) .oeecveeeiiiiiee to smoke near a petrol pump.

1. How ............ the spark plugs (protect) .......ccoovveeviinneens from dirt and water?

12. Valves (operate) .....coccveevviiieeiiiiiee e by the camshafts with the help

of the hydraulic tappets.

* p.p. = past participle (regular verb + -ed or irregular verb in 34 column)
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“votes B

According to the number of cylinders,
engines are classified as:

a) single-cylinder engines

b) multi-cylinder engines

According to the arrangement of cylinders, engines are classified as:

b) horizontally opposed engines

c) radial engines d) Vee engines

According to the number of strokes,
engines are classified as:

a) two-stroke engines

b) four-stroke engines
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Vocabulary - Terminology

alloy uiyua, kpaua PeT@AA WV

cylinder head KUALVOpOKEPAAT

cylinder block cuykpétnua KuAivépwv, TO
MIAOK TOU Klvnthipa / TNG Unxavng

twin &imAdg, didupog

camshaft ekkevipopopog dEovag

cover Kamakl, KAAupua

valves assembly cuykpotnua / ouotnua Bah-
Bidwv Kal riavoAag

(valve) tappet mAnkTpo, wotrnplo, kameAdTo
BaApidag

valve guide 00nyo6q BaABidag

valve spring eAatnplo BaABidag

spark omivenpilw, dnuloupym omivenpa, oTiv-
fnpag

plug peupatoAnming, mpida

spark plug omivenplotng, umoudi

bearing kou(lvéto, pouheuav, Tpléag, Edpavo
(évopaipog = ball bearing)

function AeiToupyw, Aettoupyia, AEITOUPYLKOG
OKOTIOQ

oilways aUAakeg Amavtikou

guarantee eyyumpuat, e€aopaiilw

supply mpounbelw, mapexw, mpounbela, na-
poxn

well Tmyast, omn

spark-plug well unodoxn, ecoxr| Tou umoudi
separate (6ta- / Ee-)xwpilw, (Ee-)xwplotog
seal oppayilw, ppalw, oppayida

gasket mapéupuopa, Toouxa, pAavila
section TuAua, UEPOQ

cylinder KUAwvdpogQ

intermediate section peocaio / evdidueco TuR-
pa / pépog

crankshaft otpo@alo@dpog a€ovag

oil sump / oil pan eAatoAekavn, KapTeEP

piston éupoAo, motovt

rod papdog, agovag

connecting rod dwwotnpag, uniéAa
connecting rod cap kandkt dlwothpa / prélag
transfer petafipalw, petapipaon

flywheel o@dvouhog, BoAdv

cast xutogQ

distribute dlaveéuw, polpdlw, Slackoptiw
pump avtAw, avtiia

lubricate Aimaivw

reduce pELOV®

friction Tp1fn

link / join evovw, cuvoéw

amount 1006

positive BeTikég

electric charge nAekTpik6 Qoptio

prevent napeumnodilw

loss of power anwAela 1oXU0G

self-ignite autoavapAéyopat

fit ToroBeTw, TaPLAlW, eEOMAIlW, eQodAlw avia-
ToKpivouat, KaTaAAnAog, oe eoépua

allow emutpénw

in-line engine kntpag (Le Toug KUAivVdpOUQ)
eV oelpa

radial engine aKTIVWTOG / AOTEPOEIONG KLVNTHPAG
horizontally opposed engine avTikpuoTog Ki-
vntipag, Mnoéep

Vee engine kwvntpag oxnuatog V
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B. Extra information about the engine’s components

In the paragraphs below, you will find some extra information concerning the components
of the engine.

Go through the paragraphs quickly, identify the component the information in
each paragraph refers to, and fill in the gaps in the sentences.

1. The i, are made from a heat-resisting ,
twin camshafts

material, usually high-temperature alloy steel. They
are guided by their guides, which are inclined at an m h¥draultic
angle of about 200 to the vertical. They are o anee

operated with the help of the twin overhead
camshafts through the hydraulic tappets. In the

valve
spring

Y ! valve guide

past, cars had only twWo .................... per cylinder. 1 ‘, b (inclined)

Most modern cars, however, have three, four or Y e

five. The increase in their number improves the

engine’s breathing producing better combustion of combustion
chamber

the fuel/air mixture. This improves the efficiency of
the engine.

2. Each ......cccovveeeen. is equipped with three rings,
which are made either of cast iron or of hardened
steel. The piston rings fill the gap between the
piston and the cylinder wall to prevent the
pressure of combustion from escaping past the

.'-';gpiston
“==—rings

piston causing loss of power. When the car is Lmrcllp
running at maximum speed, each ................... gudgeon ’l p;itlr:tn
reciprocates inside the cylinder about a hundred pin

times a second. As a result, they must be very .

. . . ,connec Ing
strong and at the same time light. To satisfy these ’T\ HJ. rod
demands, in most cars, they are made of a light o
aluminium alloy. %

cap
saw-tooth
joint
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3. The e, are of forged steel. On their upper end, they are linked to
the pistons via the gudgeon pins. The gudgeon pins allow the pistons to move up
and down while the ........cccevinnen. pivot from side to side to convert the

reciprocating motion of the pistons to the rotary motion of the crankshaft. On their
lower end, there is a saw-tooth joint that locates their caps exactly.

4. While flowing through the moving parts of the
engine to lubricate them, the oil also absorbs part ——
of the heat produced by combustion, thus cooling ==~ v
the engine. The oil is collected into the ‘:'x__ie_;f:
................ , Which has a thin casing of pressed \ | |
steel or cast aluminium with a large surface area -
to help the oil release the absorbed heat into the
surrounding air.

5. One side of the .......ccevnennne. is bolted to the
crankshaft. Its other side is connected to the
clutch. The outer edge of the wheel has gear teeth
which are engaged to the starter motor. The starter
motor, receiving its current from the storage
battery, turns the ............ccccoeo which rotates
the crankshaft and sets the engine in motion
before an explosion in one of the cylinders can take
place and power is developed. The ........ccceveeneee.
is of a special type that operates under a heavy
overload, producing high power for very short
periods. In modern petrol cars, the starter motor is
automatically actuated when the ignition switch is
closed.

Starter motor
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Camshaft

6. In the past, cars had only one ................... . Most modern cars have two. They
are driven by the crankshaft by means of the timing belt, which is either a chain
or a single toothed rubber belt. The timing belt also drives the coolant pump. The
correct timing belt tension is achieved using an automatic belt tensioner.

toothed rubber belt

exhaust camshaft
timing pulley

intake camshaf
timing pulley

oil-pump

ulle
puiey crankshaft

timing pulley
idler pulley

timing belt
tensioner Timing belt

7. Between the ....coooeveeeeeennnnnn. , Which is made of
cast forged steel, and the connecting rods are
six main bearings. They are of the low-friction
type and permit the ..........c.ccccoeveee. to rotate gear teeth
freely. At the front end of the crankshaft, there are
two spline joints. The inner of these joints drives
the oil pump; the outer joint carries the timing belt

pulley and the vibration damper. ARe LT ‘
crankshaft E% flywheel

timing pulley

main bearing
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1. Reading comprehension

1A Match the parts of the engine with the material they are made of. Say the
Greek equivalent term for each material.

N o o s~ oo b

The timing belt a) high-temperature alloy steel.

The crankshaft b) either cast iron or hardened steel.*
The connecting rods c) light aluminium alloy.

The oil sump casing | is/are made of | d) forged steel.

The piston rings e) either pressed steel or cast aluminium.
The valves f) either metal or rubber.

The pistons g) cast forged steel.

1B The information in the sentences below is wrong. Correct it.

1.
2,

The valves are opened and closed with the help of the crankshaft.

Since each piston must reciprocate inside the cylinder about 400 times per
second when the car runs at maximum speed, it must be strong and heavy.
On their upper end, the connecting rods are linked to their caps by means of
the piston rings; on their lower end, they are bolted to their pistons.

As it flows through the moving parts of the engine to lubricate them, the oil
increases the temperature of the engine.

One side of the flywheel is bolted to the camshaft; the other side is connected
to the starter motor; the gear teeth at the outer edge of the wheel are engaged
to the clutch.

The crankshaft draws power from the starter motor and sets the engine in
motion, after combustion can take place in one of the cylinders and power is
developed.

The twin camshafts are driven by the crankshaft by means of the clutch, which
also drives the fuel pump.

Between the connecting rods and the camshaft there are eight main bearings
of the high-friction type.

Steel specially treated (= heated to a certain temperature and then quenched, that is cooled, in a suitable
medium such as water, oil, etc) to become harder. The hardness of the metal depends on the temperature
of heating and the speed of cooling it, as well as on the amount of carbon it contains.
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1C Answer the questions.

1.

® N o o s w0 D

What is the advantage of installing more than two valves per cylinder?

What is the function of the piston rings?

What is the usefulness of the gudgeon pins?

Why is the casing of the oil pan thin with a large surface area?

How is the engine started?

How is the correct timing-belt tension maintained?

Why do manufacturers install bearings around the crankshaft and the camshafts?
What is the function of the two spline joints that are located at the front end of
the crankshaft?

2. Vocabulary Practice

2A Choose words from the list to fill in the gaps in the sentences below.

surrounding - inclined - edge - saw - casing - angles - pulley - surface
horizontal - vibration - vertical

© ® N o o

. The line AB 3. The line AB A
IS v, A B IS evrrerrinnnns
B
A
A

The line AB 4. The line AB is perpendicular C ‘ D
IS rrreeeeiiins to CD. They intersect and

B form four right .............. B
The floor is made of stone. S ........evvvvvvvivvvienninnns is hard, rough and cold.

The place or line where something, e.g. the desk top, stopsisits ............. .
To cut wood or metal, we US€ @ ......cevvvveereeerieennnnn, .

A heavy vehicle usually causes a ........cccccceeeevnnnnnnnn. to the shop windows.
The protective covering of a pump or of the oil panis its .........ccccceennn

. The lubricating oil releases the heat it has absorbed while flowing through the

enginetothe ..o, air.
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2B

2C

Match the verbs with their definitions.

1. improve a) oppose; use force against someone or something

2. absorb b) turn on a central pin or point

3. release ¢) draw in; take in, e.g. heat, light, knowledge

4. pivot d) move along as a river does

5. bolt e) allow to go; set someone or something free

6. resist f) join with bolts

7. link g) get or make something better

8. flow h) join; connect A bolt

The paragraphs below describe the function of some parts of the engine.
Identify the defined item and write it as a heading in the space provided over
each paragraph. Say its Greek equivalent.

It is connected to the flywheel. It disconnects the engine from the road wheels
when the driver changes gear (speed) or stops the car.

It is an electric motor engaged to the gears of the outer edge of the flywheel. It
draws a heavy electric current from the battery and starts the engine.

TR PPN

It links the connecting rods to the pistons. Thanks to it, instead of reciprocating,
like the pistons, the connecting rods can pivot from side to side and turn the
crankshaft. In other words it helps convert the reciprocating motion of the pistons
to the rotary motion of the crankshaft.

e
It is a device that pumps the water used to cool the engine in water-cooled cars.

They look like wide metal rings. They are placed around the crankshaft and the
camshafts which, thanks to them, can rotate freely.

Its function is to turn the camshafts at a speed that achieves the opening and
closing of the valves at the correct time.
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It is a pump which, driven by the crankshaft, draws oil from the oil sump and
forces it to the moving parts of the engine to lubricate them.

There are two of them at the front end of the crankshaft. One carries the vibration
damper and the timing-belt pulley and the other drives the oil pump.

L TR PPN
It is a mechanism that automatically checks and maintains the tension of the
timing belt.

10, s
It is a device used to reduce the vibration produced by the moving parts of the
engine

2D Fill in the gaps with the appropriate preposition. Choose from the list.

of by into with per  through at on from to

1. The pistons reciprocate in the cylinders about 100 times .............. second.

2. To convert metres .....cccceeeeeens millimetres, you should multiply by 1,000.

3. Cylinders may be equipped ...........cccne three, four or five valves each,
depending .......ccceevnneen. the manufacturer.

4. This model has a top speed of 240 km ........ccceeee hour.

5. The piston rings prevent the pressure of combustion .................. escaping
past the piston.

6. The lower engine consists ........ccccvveeen. three sections.

7. The crankshaft is made ..................... forged steel.

8. The camshaft is driven ..................... the crankshaft.

9. The lubricating oil flows ..........cccvveeene the moving parts of the engine.

10. The spark plugs and the valves are located ............... the lower part ..........

the upper engine.
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3.

Language functions

Expressing how something is done (the means or instrument)

To express how something is done, the means or the instrument by which an activity
is achieved, you can use expressions, such as: by, by means of, via, with, with the
help of, through.

Study the examples below.

The cylinder head is separated from the cylinder block by / by means of a sealing
gasket.

On the upper side of the intermediate section there are cast oilways that distribute
oil to the bearings via / through the crankshaft.

The valves are operated with the help of the camshaft.

Practice

Use the above expressions to fill in the gaps in the sentences below.

1.

The rotary motion of the crankshaft is transferred outside the engine, to the
wheels, ........ccceeee. the flywheel.

2. Thevalves are operated ..................... the twin camshafts ............ccceninen the
hydraulic tappets.

3. The oil pumpis driven ............. the inner of the two spline joints of the crankshaft.

4. The caps are located at the lower end of the connecting rods ..................... a saw
tooth joint.

5. The reciprocating motion of the pistons is converted to the rotary motion of the
crankshaft ..o, the connecting rods.

6. The upper part of the connecting rod is linked to the piston ..................... the
gudgeon pin.

7. The camshafts are driven .............. the crankshaft .................... the timing belt.

8. The gap between the pistons and the cylinder walls is filled ..................... the
piston rings.

9. The vibrations of the moving parts of the engine are decreased ..................... the
vibration damper.

10. In petrol engines, the fuel is ignited .................... a spark.

11. The crankshaft is connected to the pistons .................... the connecting rods.

12. The cast oilways on the upper side of the intermediate section of the lower engine
distribute oil to the bearings ...........cccce.... the crankshaft.

13. He sent his application to the company, ..................... electronic mail.
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4. Use of English

Wh_ questions

Wh_ questions are questions beginning with: why, when, where, who, whose, which,
what and how (much / many / long...). They are normally followed by an
interrogative verb.

Examples

* Whatis he?

* Which model have they decided to buy?
* How do the valve tappets operate ?

*  Why did you buy a second-hand car?

*  Where will they repair their car?

*  How much does the repair cost?

Remember |:| We form questions by:
a) changing the position of the subject and the auxiliary verb
(be, have, can, must, may, shall/will).
b) using do / does in present simple and did in past simple
questions

Important
who
which  are used to ask about the subject, they are followed
When . . . .
what by an affirmative verb, not an interrogative one.
whose
Examples
The personnel manager interviewed Peter
*  Who interviewed Peter? Subject (S)
*  Who did the personnel manager interview? Object (0)

The micrometer takes both internal and external dimensions.
*  Which instrument takes both internal and external dimensions? Subject (S)
* What kind of dimensions does the micrometer take? Object (0)
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Don’ t

forget |:|

Practice

In questigns, prepositions are usually placed at the end
e.g. Which category do they belong t0? |
What are they equipped with?

4A Atthe :
enginee?: otf the introductory lesson on the history, structure and operation of the ¢
e to ; keh.ea.cher encouraged the students to write down any questions they w T(:
sk him in the next lesson. Here is what a student wrote in his notebozk >

9

1

mm.&mm

BREBB®

| shoul dn’t forget to ask

Wiy so many peopl e prefer di esel - engi ned to petrol -
engi ned cars.

Wien experiments with internal conbustion started.
Who built the first mar ket abl e | CE

Wiat vehicle Karl Benz used to install his engi ne.
Where Karl Diesel was from

Wien the first cars appeared on the streets of

whi ch part of the engine the crankshaft bel ongs to.
How the reci procating motion of the pistons is
converted to the rotary motion of the crankshaft.
How many main pearings a crankshaft has.

How the camshaft is driven.

What the function of the valve tappets is.

How t he val ves operate.

Were the spark plugs are | ocat ed.

UNIT5 THE PETROL RECIPROCATING ENGINE
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Work in pairs. Imagine that this is the next lesson. One of you is the Student (S)
and the other the Teacher (T). Use the Student’s notes and perform the exchanges
between them.

Example

S. Why do so many people
prefer diesel-engined to
petrol-engined cars?

T. Because they are more
efficient and the fuel they
use is less expensive.

4B Use the information in the sentences below to ask questions. Begin with the
words in the parentheses at the end of each sentence.

1.
2,
3.

The piston rings fill the gap between the piston and the cylinder wall. (What )
The technician has just installed the new oil sump. (Who - What)

The flywheel transmits the power of the engine to the clutch. (What / Which
part of the engine - Where)

The valve tappets are filled with oil. (What)

5. The Duryea brothers started the American motor company. (Who - What)

10.

11

13.
14.

They will take George’s car to the Smith’s car-repair workshop. (Whose
car/What - Where)

The Personnel Manager employed Paul. (Who)

The repair will cost you 230,000 drachmas (What - How much)

My uncle sold his car for 3 million drachmas. (Who - What - How much)
He should have bought a pick-up truck. (Who - What [kind of car])

. The engine of trucks, trains and ships operates on diesel. (What [type of fuel])
12.

The Personnel Manager is discussing the matter with the Production Manager
in his office. (Who - What - Where)

John arrived at work an hour late today. (Who - Where - When - How late)
You must check the brakes before your trip to Spain. (What)

82
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= Useful tools

Piston-ring pliers ) _4-4 e
Epyaleia / Toiumisec = 55_'”

yla To dvolyua kat apaipeon
TV eAatnpiwv Tou gupoiou

—_—

Piston-groove cleaner EpyaAcio yia
TOV KaBapIouo TwV QUAGKWOEwWY Tou eUBOAoU

A 2
Surface plate IAdka epapuoyn¢ yla kanakia Kivntiea I! I
- |
Piston-ring compressor |

2Qlyktipag eAatnpiov
euBoAou

Surface gauge
Maxuuetpo uYous

Fly-wheel blocking tool
E&oAkéag mou umAokapet
T0 0TPOPaA0

Pulley extractor Pulley stay

EoAkéag yia ypavadia Eidikog eEoAkéag yia ypavalia
oToV KaBpEpTn Kaoévag
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Torx sockets and bits for Torx-socket
heads Kapuddkia yta Bideg tumou Torx

Cylinder-pressure tester
Metpntig ouunieong kuAivépwv

Cylinder-head rest Bdon torno8étnong
KUALVOpOKEPaAnG

Torque wrench AuvaudkAeido

Flexible magnetic arm for datum point '
2naoTto [0IpOKAELDO .
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Vocabulary — Terminology

resist avTioTéKopal

material UAwko

heat resisting material UAIKO avBeKTIKO 0€ BEPUIKES
KATAMOVNOELG

high-temperature alloy steel kpaua xaAupa uynAng
avToXNG o€ BepUIKN KaTanoévnon

(cast) forged steel (xuT0) oQupnAato atodAt
inclined kekA(évog, eMkALVAG, Ao&og

angle ywvia, kopupn

vertical KatakopuUPOS

hydraulic udpauAikog

improve BeATIOVW, BEATIOVOUAL

cast iron xutooidnpog

hardened steel Bappévo atodAL (mou éxel unooTei ed1-
Kn Beppikn dladikaaoia yia augnon g okANPATNTAG TOu)
equip eEomAiCw, mpounbeln

cylinder wall gpBoAoxitvio

prevent mnapeunodifw (kAT Kakod)

loss of power anwAela LOXUOG

light aluminium alloy eAagpd kpaua aAouptviou
forged steel ooupnAato atodAl

link ouvdéw, evOvw, OUVOEONOG, VWO

gudgeon pin youeworn, BnAukd BeAovl, YOuog, mei-
p0g eupOAOU

circlip (eAatnplwtd) YEAAL, (SaxTuAdwTN) acpdiela
pivot meploTpé@opal (YUpw ano agova, molo), afo-
vag MeploTpoPng, a&ovag-odnyog

saw TpLovl

joint €vwon, apuog, ouvdeon

flow pew

absorb amoppop®

casing 6nkn

pressed steel mpecaplotdg xaAupag

cast aluminium xut6 aAoupivio

surface erpavela

release amneAeuBepwvw

surrounding o mepBAAWY

bolt AA0g, UMoOUAdVL, KoXAiag, ouVdEW e UOUAGVIA
clutch ocupmAéktng, aumpaylag

edge akpn

gear OUUMAEKOUEVOS 080VTWTOG TPOXOS, Ypavadl, un-
XavIopog, TaxUTnTa (yla auToKivnTo, LOTOOUKAETA)

gear teeth 006vteg, ypavalia odoviwTou Tpoxou
engage eUMAEKW, CUUMAEKW, BAlw TaxUTnTa (oe auto-
KivnTo, LOTOOUKAETA), aoxoAoUpal pe

starter motor LOTEP ekkivnong, HiCa, eKKVNTAG
overload urep@dpTION

actuate evepyornoln

ignition avagpAetn, évauon

ignition switch kevTplkdg SLAKOMTNG, UMOUTOV EKKi-
vnong

chain aluoida

toothed odovtwTtoOg

rubber eAaoTIKO, KAOUTOOUK, YOUQ, OBAROTPA

belt avtag, Covn, Tawia

timing belt pavrtag xpoviopoU / ekkevipopbdpou
coolant YukTIkd UypO

tension tdon, évraon, Téviwua

achieve emtuyxavw, KaTAPEPVWL

belt tensioner evtatipag Wwavta xpoviopou / ekke-
VIPOPOPOU

main bearing KUpLO KOUQLVETO / €8pavo

spline auAdakwon, AemTr 006VIWOT, AUAGKOVW®
spline joint odovtwTn évwon, ouvdeon

pulley TtpoxaAia, KapoUAL

vibration kpadaouog

damper diappayua

quench Yuxw

suitable katdAAnAog

carbon davBpakag

vibration damper anooBeotipag kpadaouwy, Kvnto
Sldppaypa anooBeong Kpadaopmyv / fXou K.ATI.
current pelpa, o0 TPEXWV

maintain ouvtnp®, S1aTNE® (T.X. 0€ KA kataoTaon)
wear ¢Bopd (Aoyw Xpriong)

rough tpaxug, AVOUAAOG, TPIKUMIOUEVOG

device ouokeun, emvéonaon

lift onkovw, avuPwvew

draw Tpapw, cUpw

idler pulley 0dnyogq (uavta

slack xaAapog

wear @Bopa
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The valves and their tappets

Learning objectives

Reading comprehension: Describing the operation of the valves
and tappets; presenting the parts of a tappet and their function.

Vocabulary: related to the parts and operation of the valves and
tappets. Definitions.

Use of English: Second Conditional.
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How the valves operate

The valves are opened and closed with the help of the twin overhead camshafts
through hydraulic tappets. When the camshaft lobe operates on a valve tappet, the
valve is pressed down and opens the port in the engine cylinder, either to let air enter
the engine or to let the burnt gases out. When a valve tappet is in contact with the
base cycle of the cam, the valve spring draws the valve upwards closing the port in
the engine cylinder. To ensure the correct operation of the valves, the distance
between the valves and the camshaft must be kept unchanged. This is done by means
of the tappets. In other words, the function of the tappets is to maintain the correct
distance between the valves and the camshaft. To achieve this, the tappets must be
kept continuously in contact with the camshaft.

The hydraulic tappets

The tappets are filled with oil and self-adjusting. There is one tappet for each valve. The
main parts of a tappet are the tappet cylinder, a spring, a non-return valve, a piston, and
a slot in the top of the tappet.

When the tappet is not operated by the cam, it is held in contact with the camshaft
by the spring in the tappet cylinder.

The oil that fills the tappet comes from the camshaft carrier
oilways and enters the tappet flowing through a groove and a
F:‘St‘:;n_retum series of holes in its side. It enters the tappet cylinder flowing
) _valve through the slot in the top of the tappet and the piston which
[ is located under the slot.
The lower part of the piston in the tappet cylinder is in contact
with the upper part of the valve, thus maintaining a steady
i distance between the valve and the camshaft.
\J ! { The non-return valve prevents the oil in the tappet cylinder
oring "Cty""”pnpde;r from escaping back to the camshaft carrier oilway when the
tappet is operated by the camshaft.
The way the tappets operate is described below.

slot
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How the valve tappet operates

A. First phase

The tappet is in contact with the base cycle of the cam(shaft).
The holes in the side of the tappet are open, so that oil from
the camshaft carrier oilway is forced into the tappet. Because
the oil pressure in the tappet cylinder is lower than the engine
oil pressure when the tappet is not operated by the cam, the
oil flows through the non-return valve into the tappet cylinder.

B. Second phase

The cam(shaft) lobe presses the tappet down. As a result, the
oil pressure in the tappet cylinder is now higher than the
engine oil pressure. The non-return valve closes, effectively
making the assembly a solid component. The oil flows through
a hole in the bottom of the tappet cylinder to the upper part of
the valve and lubricates it.

C. Third phase

The tappet is back in contact with the camshaft base cycle and
the engine oil pressure is higher again than the oil pressure in
the tappet cylinder. As a result, the non-return valve opens
admitting oil so that the tappet is pressed against the
camshaft to maintain the tappet in contact with the cam.

1. Reading comprehension

1A Answer the questions.

1.

® N o o s~ wDd

How are the valves operated?

What does “... the cam lobe operates on a tappet” mean?

What is the function of the valve tappets?

How many tappets are there in an engine?

Do the valve tappets need regular adjustment?

Describe the structure of a tappet.

What is the route of the oil that fills the tappets?

How are the tappets kept in contact with the camshafts when they are not
operated by the cam(shaft) lobe?

UNIT6 THE VALVES AND THEIR TAPPETS 89

o



UNIT 6 01-10-2001 00:09 3ZeAida 90 $

9. What is the function of the piston and the non-return valve in the tappet cylinder?

10. When is the oil allowed to flow into the tappet cylinder?

1B Join items from the two columns to make meaningful sentences according to

the text.

1. The oil pressure in the tappet cylinder is
higher than that in the engine

2. The oil pressure in the engine is higher

than that in the tappet cylinder

The non-return valve opens

The non-return valve closes

The valve opens the port in the cylinder

The valve closes the port in the cylinder

cam.

o o B w

a) when the tappet is in contact
with the base cycle of the

b) when the tappet is pressed
down by the cam lobe.

1C Fill in the gaps in the paragraphs of the text below with words from the list on

the left of each paragraph.
First paragraph

spring The e (1) are connected to the valves. To ensure
contact the correct operation of the ..................... (o) the tappets
piston must be kept always in .......cc.....c..e. 3) with the camshaft
located and maintain a steady ...................... (4) between the camshaft
tappets and the valves. To achieve this, they are equipped with a
oil (5) Which connects them to the valves and a
UP e (6) that pushes the tappet .......cccceeieins
lobe when it is not operated by the camshaft ....................
valves The piston and the spring are .........cccvveee.. ) in a cylinder
distance in the tappet, which is filled with .....................

Second paragraph

enters The oil comes from the camshaft carrier .................
slot enters the tappet flowing through a ................. (2) and holes
under in its side. It, then, passes through a ................. 3) in the top
oilways of the tappet, and ................ (4) the tappet cylinder flowing
groove through the piston which is located .............. (5) the slot.
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Third paragraph

closes
holes
increases
down
rotates

oil

open
engine
camshaft

Fourth paragraph

higher
lobe

tappet cylinder

spring
close
opens
spring
base cycle
non-return

As the camshaft ................... (1), the lobe of the cam
presses the tappet ........ccccevinee. (2) The oo, @3 in
the tappet’s side close, SO N0 MOre ........cccvvvveeeee. (4) enters
the tappet. Because of the pressure exercised on the tappet
by the ... (5) lobe, the oil pressure in the tappet
cylinder ........coceeennn ) and becomes higher than the
pressure of the oil in the ..................... (7)- To prevent the oil

in the tappet cylinder from escaping, the non-return valve
...................... (8) Making the tappet assembly a solid unit that
pushes the valve down to ...................... (9) the port in the
engine cylinder.

When the tappet, pushed up by the ......ccccccoeois (1) in its
cylinder, is in contact with the ........ .............. @) of the cam,
the hole at the side of the tappet ..........cccvve. (3)» and oil

flows in the tappet. Because the engine oil pressure is
...................... (4) than the pressure of the oil in the tappet

cylinder, the .......... ., (5) valve, which is also
located in the .coveeeiiiiiii (6)» Opens and oil
flows in the cylinder. The valve ..................... (7) Pushes the
valve up 10 vveeeeeeeiiinnn, 8) the port in the engine cylinder.
The i, (9 of the rotating camshaft pushes the

tappet down again. And the cycle restarts.

2. Vocabulary practice

2A

Match words with definitions.

GROUP A (nouns, adjectives)

1. hydraulic a) a deep line cut into a surface
2. contact b) a rounded part of something, e.g. the ears, the cam, the lungs
3. slot c) operated by fluid that is under pressure, such as water or oil
4. lobe d) an object without holes or gaps in it, a strong structure
5. groove e) state of touching or coming together; being in touch
6. solid f) a narrow opening in a machine or container; a hole
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2B

N oo o AW DND =

GROUP B (verbs)
a) move something in a direction by pulling it
b) correct or change the position or setting of a mechanism

- flow so as to work properly or become more effective

- adjust c) allow something, e.g. air or liquid, to enter in a place

- prevent d) make certain that something happens

- admit e) move steadily and continuously somewhere, e.g. as a river or
- ensure the electric current does

: r;amtam f) continue to have something or to keep it in good condition by
. draw

regularly checking or repairing it
g) make certain that something does not happen

Fill in the gaps in the sentences below with the appropriate form of the words
defined in the previous exercise (2A).

1.
2,
3.

When a non-return valve closes, it ......c......oee the fluid in it from escaping.
The statue is made of ........ccccevveens brass.

The tappets should be in ..., with the camshaft, even when they
aren’t operated by the camshaft ......................

Some years ago, it required skill and experience to ....................... the valves
inacar. The ..cccccceeeeeniinnne, tappets, the modern cars are equipped with, are
self-adjusting and .................. the correct operation of the valves.

In cars equipped with fuel injection, the engine ...........c........... only air from

the inlet port. The fuel is injected by an injector fixed on top of the cylinder.
In conventional cars equipped with a carburettor, the fuel is mixed with air in
the carburettor and they ..........coo into the cylinder intermixed.

To make a phone call on a card phone, first insert the phone card in the
....................... and then dial the number you are calling.

....................... are cut deep in the metal surface. They function as oilways for
the lubricating oil.

TO toveeeeeeeeeieeis your car in good condition, you should regularly check and
repair it.

Do you think that the engine is strong enough to ............c.eeee the trailer?

92
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2C Write the equivalent English term.
1. UDPQAUALKO WOTNAPLO: eeiiieeiiiiieee ceeeiiiee e etiee e eiieee e
b (o (1o [0 T ] o LA PR UTPRR
3. QUTOPUBULCOHEVOG: iieiiriieeeeeeeeiieee e e s eiiiree e e e e e e e
4. BaABidOA AVTETOTPOPNG: «oovvvrrrrirreeeeeeesiiirereee e e e e e eeeens
5. 0 AOBOG TOU EKKEVTPOU: oevvvvreeeriiiieesiiireeeeseireeeesenenas
6

B0 101111 (0 Y ¢ [« PR

3. Use of English
Second conditional

3A Study the examples
* If I were you, I would buy a four-wheel drive car. (I recommend it to you.)
* If I won the first prize, I might stop working. (but probably I will not win it.)
* If I had the right tools, I could fix it. (but unfortunately | don’t have them.)
* If you got up earlier, you would be in time. (I suggest you should.)

3B Tick the correct of the alternatives below.

1. The above sentences refer to the
a) present
b) past
c) future

2. They express a situation
a) real
b) unreal
c) probable
d) improbable
e) imaginary

3. They also express
a) suggestion
b) order
c) advice
d) refusal
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3C Fill in the missing information in the box below.

USE
The Second Conditional refers to the ........cccceeeeee. or the .o :
We use it to talk about ...................... ) eerereriree e, (o] ST situations.
It can also be used to make a ............cceee. Or give an ......cceeeveernnen,
STRUCTURE would
ot e ) e e
Practice
3D Put the verbs in parentheses in the correct verb tense.

1. If the non-return valve in the tappet cylinder (not close), .....ccccovvveviiiieiinenns
the oil (escape) .....cccovevvviiennennn back into the camshaft carrier.

2. If the valve spring (not draw) .......cccoeevvieennnnnn the valve up, the port in the
engine cylinder (remain) ..........cccoceveeeiinnnn. open.

3. If Peter (have) ............. more experience, he (get) ......ccooeeviennn, the job

4. If modern cars (not be fit) ..o with catalytic
converters, pollution levels (b€) ...ccceevviveeiiiiieieee, higher.

5. If you (wake up) ...cooovevviinneeiinnn. earlier, you (catch) ......ccoovevvinnnnnnn, the
7:30 bus and (not be) .....cccoveviiiiieeiiinnn, late at work every morning.

6. Ifl(pass)....ccoeuurnnen. the final exams, | (§0) ..eevovvvevevnrnnee. on holydays abroad.

7. If the price of oil (N0t riS€) evvevvvereeiii manufacturers (construct)
.................................................. larger cars.

8. If car emission (not pollute) ......cccoovviiiiiiniiiiiene the atmosphere, car
manufacturers (not experiment) ... with
alternative types of fuel.

9. If we (USE) eeevreeiiii i public means of transport and bicycles more

often, traffic jam and pollution (decrease) .......ccccevvveeivrieenennnnne.
that diesel-oil

10. If people (be not concerned) ......ccccooovviiiiiiiiiiiiinnnnnnns

in big cities.

emissions contain carcinogens, diesel-engined cars (not remain)
..................................... a low production.

11. If the connecting rods (not pivot) .......cccoveeviiiciiee from side to side,
the reciprocating motion of the piston (not become) .....ccccoovvveiiiieiiieee
the rotary motion of the crankshaft.

12. If | (have) ............ more money, | (Buy) .coooovevveiiiiiieee a sport utility car.
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- Useful tools

Valve retainer
EpyaAeio ouykpatnonc BaABidwv

Valve grinder BaABidotpiptng

Valve-stem seal pliers
EpyaAgio / Townida yia ta Tolouxdkla oToug
oonyou¢ Twv ParBidwv

Valve lifters
EpyaAeia e€aywync BaABidwy kat ouykpatnong BaABidwv

=

Clamp valve lifters Slide-hammer valve lifter
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Vocabulary / Terminology

hydraulic udpauAilkog, Tou Aeltoupyel pe Uypo umod
niieon

cam(shaft) lobe o AoBog Tou ekkevipopdpou (GEova)
port BUpa, Bupida, oToULo, omtr, 5iodog, Aluavt
burnt gases kauoaépla

contact emaon

base cycle of the cam Paoclkdg KUKAOG TOU ekke-
VIpoQOpoU agova

draw oUpw, TpaBo

distance amo6otaon

maintain ouvtnpw, SlaTNPW, KPATW

adjust pubuiCw

adjustment pubuion

self-adjusting autopuBuIlopEVOQ

non-return valve BaABida avtemotpopng

tappet piston 10 moTOVL TOU KareAdTOU, USPAUAIKO
woThHpLo

tappet cylinder o KUAWVOPOG TOU KaMEAGTOU

slot oxloun

groove aUAOKQG, QUAGKWON, XAPAKLA, EyKoTnH
prevent mapepnodicw

steady otabepog

force (e€)avaykalw, uroxpewvw, LOXUG, dUvaun
pressure Tieon

effectively amoteAeouatikd

solid ouunayng, 0TaBepog

admit 6éxopal, emTpénw v (0060

regular Kavovikog, TOKTIKOG, OUVNBLONEVOQ
structure doun, kataokeun

allow emtpenm

equip eEomAiCw, epodlalw, mpoundelw
direction kateuBuvon

position B¢on

setting mpokaBoplopévn puBULION CUOKEUNG
liquid / fluid uypo

steadily oT1aBepd, ouvexwg

rounded OTPOYYUAEUEVOQ

lung mveupovag

statue dyaApa

brass opeixaAkog, unpoutoq

conventional ocupBatikog

fuel injection €yyuon kauciuou

dial deiktng, LeTpnTAG, Maipvw aplBuéd TmAepnvou
trailer oupduevo dxnua, PUUOUAKA, TPOXOOTITO
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The four-stroke engine
operation cycle

Learning objectives

Reading comprehension: Understanding and describing
processes and operations.

Vocabulary: Terms related to the parts and operation of the four-
stroke engine

Language functions: Connecting and sequencing ideas.

Use of English: Talking about facts, truths, beliefs, permanent or
frequent activities (Present Tenses).
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Although the four-stroke engine was the first marketable internal combustion engine,
invented by Nicolas August Otto, it remains the engine on the principle of which most
cars work even nowadays.

The principle of its operation is that each piston moves up and down four times (two
strokes up and two strokes down) for each charge of fuel in the cylinder. Vaporized
gasoline is drawn into the cylinder, mixed with air, compressed and ignited, burnt and
expelled on the exhaust pipe in the following cycle:

1. The induction stroke

The inlet valves open. Driven by the crankshaft, the piston moves down. Air enters the
cylinder travelling through the inlet manifold and port, past the open intake valves. At
the same time, fuel is injected in the cylinder. As soon as the piston reaches the
bottom of its stroke, the inlet valves close again driven by the camshaft. During this
stroke the exhaust valves remain closed.

2. The compression stroke

The valves remain closed. The piston moves up compressing the fuel/air mixture in
the combustion chamber, while at the same time the heat produced by the
compression fully vaporizes the mixture.

3. The power stroke

All the valves are shut. Just before the piston reaches the Top Dead Centre (TDC),
which is the top of its stroke, a spark from the spark plug, which is fitted at the top of
the cylinder head, ignites the mixture and combustion takes place. The expansion of
the burning gases drives the piston down again and rotates the crankshaft half a turn.

4. The exhaust stroke

The inlet valves remain shut. The exhaust valves open and the piston rises to expel
the burnt gases from the cylinder through the exhaust port, manifold and pipe. As
soon as the piston reaches the top of its stroke, the exhaust valves close while the
intake valves open again, and the cycle restarts with another induction stroke.

valves spark plug fires exhaust valves (open)
closed

exhaust inlet valves
valves (open)

(closed) %‘% inlet port
;S)Ipuac‘ ,tﬁ\. combusti

: uel/ai axhaust
: | nixtut l gatses
Jnites ou
4 _ﬁ L J

chamber

Induction stroke  Comipression survke  ruwer suune  Exhaust stroke
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1. Reading comprehension

1A Answer the following questions.

1.

© ® N oo R~ Db

=y
o

Who is the inventor of the four—stroke engine?

Do cars of today work on the principle of the four-stroke engine?

How many strokes does each piston make for each charge of fuel in the cylinder?
On which stroke does air enter the cylinder?

When is the fuel injected?

Do the exhaust valves remain open during the induction stroke?

Which stroke comes next? Where does the piston compress the fuel/air mixture in?
On which stroke is the fuel/air mixture ignited, so that combustion can take place?
What does the abbreviation TDC indicate?

. On which stroke are the burnt gases expelled from the cylinder to the exhaust

pipe?

1B Complete the missing information.

1.
2,
3.

Most cars work onthe ..., principle.

Each piston in the cylinder moves ............ times up and two times .............. .
The gasoline that enters the cylinder is mixed with ................... , compressed
and ..o ,burntand ... on the exhaust pipe.

At the end of the induction stroke, as soon as the piston reaches the bottom
of its stroke, the inlet valves ................. driven by the ..ol )
The second stroke is the .....ccccooviiiiiiin, stroke.

The heat produced by compression in the combustion chamber ......................
the mixture of fuel with air.

Just before the piston reaches the TDC a spark from the ........cccccviiiiiiiinnnnn.
ignites the fuel/air mixture and combustion takes place.

During the exhaust stroke, the inlet valves remain .........ccccceveeiiiiiinnnnn. and
the exhaust valves .........cccccveieeeiiinnnn. while the piston rises to expel the
burnt gases.

The Manifold
|
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2. Vocabulary practice

2A Match the words in column A with their synonymous meaning in column B.

A B

gasoline forced out

ignited inlet/intake

expelled petrol

induction force (a liquid, gas etc) into

inject set on fire

vaporize closed

shut the process of expanding/becoming larger
expansion cause (a liquid) to be changed into vapour

2B Find the words in the text meaning the following:

1. made up or thought of sth for the first time: ...
that can be SOId: ...oooiii i
sent out or away by fOrCe: .....ooiiiiiiiiiie e
any substance used for producing heat or energy: .....cccovvveeviieeeviiie e,
one of a series of regularly repeated movements: ........cccccceeviiiiiiieiiiinnnen.
pressing sth so as to get into a smaller space: .......cccovvvvviiiii i,
comes up or higher / reaches a higher level or position: .......cc.cccccevvviiinnens
a pipe in an engine for gas, vapour etc that is no longer wanted: .................

® N o o s 0D

2C Match the English terms with the Greek equivalent.

a. exhaust stroke 1. Xpdvog eloaywyng
b. combustion chamber 2. ¥xpdvog ouumnieong
c. induction stroke 3. xpdvog Kauong / eKTOVWONG
d. burnt gases 4. Xpovog eEaywyng
e. power stroke 5. OUAAEKTNG, MOAAQMAN €l0aywyn
f. ignition 6. Balapog kauong
g. expansion 7. Kauoagpla
h. manifold 8. OlOOTOAY|, EKTOVWON
i. compression stroke 9. avagAegn
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3. Language functions

Connecting and sequencing ideas.

Sequence markers such as first, second, then, after that, next, finally, last(ly), in
the end as well as time expressions such as when, while, as soon as, till, until, as,
before, after, during, at the (same) time, at the moment (that) are used to show
the relationship between earlier and later information or to show that an
event/action happens at the same time as another event/action.

Examples

* First the induction stroke takes place. Then comes the compression stroke.
After that, the power stroke follows. Finally, the exhaust stroke finishes the
cycle which restarts with another induction stroke.

* Before taking your car to the service center, let me have a look at it.

* As/While he was demonstrating his new device, he noticed a design fault.

* Afterthe exhaust stroke takes place, the cycle restarts with another induction stroke.

Practice
Fill in the gaps in the paragraph, choosing the proper sequence marker or time
expression from the following list.

during - after that - at the same time - while - before - then - assoonas -
at the moment - when - next - first

L the inlet valves open. Immediately ........c.ccevvevennnee. (@) the
piston moves dOWNn. .......cccccceeevevennan. (3) its downward movement air enters the
eylinder ..ooveveeveeeeicee (4) fuel is injected ......cccvevevrvennne. O, e (6)
the piston completes this stroke, the inlet valves close again. ........cccccccveeennenne, (7) the
piston starts moving up compressing the fuel/air mixture in the combustion chamber.
Just o (8) the piston reaches the TDC, the mixture is ignited by a spark
plug and combustion takes place. ...........cccceevrvennnnen. (%) the piston moves down again
driven by the expanded gases. .........cccccevveveneeneas (10) that the exhaust valves open, the
piston starts rising to expel the burnt gases out of the cylinder. ........cceevvevvenennne.n. (11)

the piston reaches the top of its stroke, the exhaust valves close while the inlet valves
open again to have another induction stroke.
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4. Use of English

Refresh D Present Tenses uses
your

The Simple Present is used to describe facts, general/permanent/
memory

frequent activities, truths, beliefs and fixed schedules in the future.

Examples

* According to the four-stroke principle, each piston moves up and
down four times for each charge of fuel in the cylinder.

*  What do they manufacture in this factory?

* Does she usually take the bus to work?

* A car mechanic repairs cars.

* The new training programme starts on 34 March.

The Present Continuous is used to describe actions, which are in
progress at the time of speaking or around the time of speaking.

Examples
*  Where’s your car? The car mechanic is repairing it.
* Are they designing a new sports car this year?

Practice
Put the verbs in brackets in their correct form (Present Simple or Continuous
Tenses) in the following sentences.

1. Mostcars ...ccooceveeerennnne, (work) on the principle of the four stroke engine.

2. As soon as the valves open, the piston ...................... (move) down injecting
vaporized gasoline in the cylinder.
Look! They ...cceoeeiieiee (install) a new catalytic converter in that car.
At the moment, he ..., (use) my tools because he lost his yesterday.
The cycle of the four—stroke engine operation .................... (restart) with
another induction stroke.

6. lusually ....oooerrinnnens (take) my car to the service center, if a problem arises.

7o e, they i (produce) spare parts in that factory?

8. When ...cocoiiiinnnn the seminar ... (start)?

9. Where’s the technician? He ...................... (check) the engine.

10, o, they .o (design) any new models this year?
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Do you know

this? |:|

Firing order

In a four-cylinder engine, the
order the cylinders fire is not
1-2-3-4, but either 1-2-4-3 or
1-3-4-2. In this way, the stress
exercised on the crankshaft by
the firing cylinders and the

—p—

vibration of the engine are

reduced.

Vocabulary — Terminology

cycle KUKAOG

operation Aettoupyia

stroke diadpopr epuoAou, «xpovVog» KlvnThpa, XTU-
mnua, kivnon

marketable eunopeuoipog

internal eowtepikog

combustion kauon

invent emvow, eQpeupiokw

principle apxr, vopog

piston ¢uBoAo, MoTOVL

charge youwon, YEULOUA, GOPTLON, TAPOXNH

fuel kauotun UAn, (To) KavoLuo

cylinder KUAWvOpoOQ

mixture Wi€l, avau&n, piypa

mix avaulyviw, avakatelw

vaporize aTpomnolw, e§atpitw, eEacpmvw
gasoline/petrol Bevlivn

compress OUUTILECW

ignite avapAeéyw

burn kaiw

expel e€wbw, anoBariw

exhaust (pipe) owAnvag e€aywyng kavoagpiwy, e&a-
THION

induction sloaywyn

inlet elodyw, eloaywyn

valve BaABida

crankshaft otpo@alopopog agovag

manifold cwAnvag, aywyog, CUYKPOTNHA OCWANVOOE-

wv eloaywyng (inlet) n e€aywyng (exhaust) kauoi-
MWV, GUAAEKTNG, TOAAQTAR eloaywyn

port otdpLo, diodog, omr

inject eyxéw, euBaAiw, YPekalw

bottom rubuévag, kKatw Akpo/uEpog

camshaft ekkevipo@opog A&ovag, ATPAKTOC EKKE-
VIPOU, KVOOAKOPOPOG ATPAKTOG

chamber BaAapog

heat Beppotnta

produce napayw

top dead center onueio Teppatiopou dladPOUAG -
BoAou

power stroke xpovog kauong/ eKTOVWONG KIvnThpa
spark omvenpag

spark plug uroudi, omvenploTng, ava@AekTipag

fit epappolw, mpooapuolw

head ke@aAr|, avw pEPog

expansion dlA0TOAR, EKTOVWON

gas aéplo

rotate neplOTPEPW, MEPLOTPEPONAL

rise UV, UP®OVOUAL, ONKOVW, ONKOVOUaL

restart EavapyiCw, Eekivw kat maAL

by force Biala, avaykaoTikd

regularly Kavovikd, TaKTika

repeat enavaaupavw

press MECW

level eninedo

vapo(u)r atuog
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sequence 5ladoyn, akoAoubia, (Balw otn) oelpd temporary MpoowpLvog

scientific emotnuovikog catalytic converter KaTOAUTIKOG LETATPOTENG, KATA-
permanent L6VvILOG AUTNG

manufacture Kataokeualw, mapayw spare parts avTaAAaKTIKG (£idn)

current loXUwV, TOPLVOQ design oxedldlw (emayy.), EKMOvQ oxedL0

schedule npdypappa, xpovodlaypauua stress Qoptio, mieon, (¢v)taon

progress 1p60d0g, eEEAEN vibration kpadaouég, tahaviwon, dévnon
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The basic components of
the fuel distribution system

Learning objectives

Reading comprehension: Understanding processes, structures,
descriptions of systems and their main components.
Vocabulary: Words related to the parts and operation of the fuel
distribution system. Antonyms.

Use of English: Talking about predictions, events and their
consequences. (18t conditional)
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Electronic Fuel Injection (EFI) systems control the precise injection of the quantity of
fuel needed for the car engine requirements. For injection to occur, fuel must reach
the injectors through a distribution system which consists of the following basic

components:
A

A. fuel filte.
B. fuel pump (FP)
C. tank pump

1. strainer
2. paper filter

The fuel tank pump

It's an electrical impeller pump which maintains
pressure in the line to the main fuel pump (FP) to
counteract the negative pressure in the main pump’s
low side. The tank pump has a coarse strainer filter.

The fuel pump

It’s an electrical roller pump which is cooled by the fuel
running through it. It has a non-return valve and an
overflow valve which opens if the pressure becomes too
great.

Both the fuel tank pump and the fuel pump are
connected and operate when the starter motor operates
or when the engine is running. If the engine stalls and
the ignition is on, the control module cuts the power to
the pumps so as to minimise the risk of fire in the event
of an accident.

The fuel filter

The fuel filter has a paper filter with an additional
strainer to catch particles which could drop off the
paper filter.

The fuel rail
The fuel inlet line, pressure regulator, injectors and cold
start injector are connected to the fuel rail.

The pressure regulator

It controls the fuel pressure in the injector lines. A
vacuum line connected to the engine intake manifold
maintains the fuel pressure at a constant level. The
pressure drop over the injectors is thus always
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constant, irrespective of the throttle position (TP). The
quantity of fuel injected is therefore only dependent on
how long the injectors are open. Surplus fuel is
returned to the fuel tank via a return pipe.

The injectors

These are fitted with a solenoid and a fuel metering
needle which open and close a nozzle. The control
module grounds the injectors via an auxiliary relay for a
certain time so that the valves open injecting atomised
fuel. In four-stroke and four-cylinder engines, injection
occurs twice per revolution when the starter motor is
operating (engine cold), and once per revolution when
the engine is running. In most car models, injection
takes place in the intake manifold near the intake
valves.

The cold start valve

When the engine is being started from cold, a great
deal of fuel condenses into droplets on cold surfaces. A
separate cold start valve improves cold starting
characteristics. It is located further from the engine
than the injectors and supplies fuel in a highly
vaporised form instead of in droplet form.

1. Reading comprehension

Draw information from the text to complete the gaps in the following sentences.

1. The i, maintains pressure in the line to the main fuel pump.

2. Thetank pump has a .......ccccecvvviieeeiiinnnnen. filter

3. The v, is an electrical roller pump which is cooled by the fuel
running through it.

4, The fuel pump has a ......cocceeeeiviiiiineeeenns valve and an ........cccoveiieeee e,
valve which opens if the pressure becomes too great.
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10.
11.

12

13.
14.

2A

Both the fuel tank pump and the fuel pump are connected and operate when the
................................. operates or when the ....................c...eee...... IS TUNNING.
The control module cuts the power to the pumps if the engine ..o,
andthe ..o

The fuel filter has a paper filter W|th and additional strainer to catch ....................

cold start injector are connected to the fuel rail.

The pressure regulator controls the fuel ..., .
The quantity of fuel injected is dependent on how long the .........ccceveeiiiinennn,
The injectors are fitted with a solenoid and a fuel metering needle wh|ch
In four-stroke and four- cyImder engines, injection occurs twice per revolution when
the , and once per revolution whenthe ............ccoccoeiiiiis .
Injection takes place inthe .....cccccoeeeiiiiiiince, near the intake valves.

The cold start valve supplies fuel in a ....ccooceeiiiiiiii e,
instead of in droplet form.

. Vocabulary practice

Match the words in list A with their definitions in list B.

A B
1. an apparatus used for holding back solid substances in a

a. man liquid passed through it
b. counteract .
, 2. most important
c. filter . .
3. stop because of insufficient power or speed
d. stall . .
. 4. act against and make another action, force etc less strong
e. particle .
5. very small bit
f. constant
_ 6. a space completely empty of substance or gas
g. atomised . .
7. going on all the time
h. vacuum . .
. 8. an act of revolving of going round
i. revolution . .
9. reduced to fine particles

108
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2B

er/or suffixes are used to form nouns for things and especially for machines,
apparatuses and devices. e.g. condenser, converter / convertor

Complete the gaps at the end of each sentence to form the devices deriving
from the following: impel, distribute, inject, roll, start (motion), regulate,
strain.

1.

A device in a multicylinder engine that distributes the igniting voltage to the
spark plugs: ..occveeviiiiee e

A device for transmitting mot|on as in a centrifugal pump etc: ......ccoeiiiiinnnne
A cylindrical object (revolving on a fixed axis, esp one that facilitates the
movement of sth passed over it or around it): ......coooeiviiiiinnnnn. .

A device forcing / injecting (a fluid) into a passage, cavity etc: ...........ccvees .
A filter for straining liquids: ..........ccoveeeiivieeennn,

Any of the various devices designed to control / regulate the flow of liquids,
gases or electrical current: ..., .

A device that starts an internal-combustion engine: .........ccocoeeeeeeennn .

2C Match each word in column A with one in column B to form opposite

meanings.
A B
negative smooth
low outlet
coarse positive
cooled shortage
start high
operate stall
inlet heated
cold stop
surplus hot
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3. Use of English

Talking about predictions and showing the relationship between events and their
consequences.

When the speaker sees that the event is a real possibility he must use the 1st
conditional. Conditional clauses usually start with the following markers: if,
provided (that), as long as, on condition that, unless, in case. The conditional
sentence consists of a. the if clause (if + Simple Present) and b. the main clause
(Simple Present, Future or imperative)

Examples

° If/as long as / in case the engine stalls and the ignition is on, the control
module cuts the power to the pumps.

* Unless you replace the old fuel filter, the dirty particles will damage the fuel pump

* If / when(ever) you maintain the fuel injection system, remember that the fuel
system is under pressure.

[ |
In some if sentences, like the third one in the above examples, when(ever) can be
used instead of if.

Practice
Match each sentence in group A with one in group B and then join them using an
appropriate conditional marker.

GROUP A

You tighten the fuel line bolts to the fuel filter.

Some fuel gets in you eyes while changing the fuel filter.

You maintain the fuel system.

The pressure becomes too great.

There is a surplus of fuel.

You use the suitable tools for fuel system maintenance.

You ensure that there is sufficient clearance between the fuel filter, lines and any
other parts.

-~ ® o o T ®

@
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GROUP B

Have a fire extinguisher within easy reach.
Use a torque wrench.

The overflow valve opens.

Flush them with plenty of clear water.

Don't install the new filter.

It returns to the fuel tank via the return pipe.
You will have the desired result.

N o a koo bd=2

4. Useful phrases

How do you say the following in English?

1. Kauolun UAn mpénet va ¢Baoel oToug PekaoTnpes YEow evog cuoThuartog dla-
VOUNG TIOU ATIOTEAEITAL ATIO: uvvviiiiieee e e i ettt e s e e e e e e
YA VA EEOUDETEPWOEL TNV UTIOTIEEDT] weveeivrireesinieieeeaiiieeeesanteeeesaneeeeeesnnneeeesenneeens
BOABIOA AVETILOTPOMIIG: weeeiurtiteeeiiiieeeaitee e e ettt e e e sttr e e e e anbr e e e e abb e e e s snbeeeeaaneeeeeeanees
OTAV 1) UNXOAVT] AELTOUPYEL: nivtiieiiiiiiieeeitite ettt ettt et e et e et e e e naeeeean

T UNXAVA UTAOKAPEL / OTAHATA toeeiieiiiiiiiieeeeeeeeeiiieeee e e e e e s et e e e e e e s e ennnnneeeeeeeas

nePLOPICw (0TO EAAXLOTO) TOV KIVOUVO PUWTLAC: wvvveivierieeeiiirieeessiieeeesinviee e s

OLATNPEL TNV THEDON TOU KAUGTHOU: uviiiiiiieeeeessiiiiiieeeeeeeesseiinineeeeeeesssnnnsseeeeeeens

eEaptaral amnd v SLApKela TOU eival avolyTol Ol YEKATTAPEG: wovvvveevrrvreerrnnnen.

® N O e LDbD

9. TO OTOLXEIO EAEYXOU YELWVEL TOUG WEKAGTAPEG: wrvrrrereeeeeiiiirrrrreeeeeeeseiisnrreneeeeeens
10. EKKIVNON HE KPUO KIVITTAPO oiuerririeeeeeeeeieitireee e e e e e e s etttaee e e e e e e s s saabana e e e e e e e s ennsannes
11. KAUOLUO HE AETITO OLAUEALOHO: wuvviiieeeeee s ittt e e e e e e et e e e e e e e e e e e e e e e e e e naenes
12. O€ HOPPN OTAYOVIOIDV: everreeiiieeeeiiiiieeeatieeeeatteeeeasneeeeeasneneeeeanteeeeesnsneeeeannneneeans

Vocabulary — Terminology

component eEaptnua pump, avtAia

distribution diavoun impeller pump avTAia npowBnong (kauoipou)
precise akplpng maintain dlatnpw

injection Yekaopdg pressure mieon

requirement arnaitnon (in the) line (oTn) Ypapun

injector Yekaotnpag main Baoikég, KUpLog

consist of anoteAoupal ano counteract eEoudeTepOvm

tank vrenolito, doxeio negative apvnTikog
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negative pressure urorieon

coarse TpaxUg

strainer otpayylotpag, coupwTnpt

strainer filter piATpo amootpdyyiong

roller KUALVOPIKOG, TIEPLOTPOPLKOG

non-return valve BaABida avemotpopng
overflow valve BaABida unepxeiliong
connect GUVOEW

operate AelToupyw

starter (motor) pica, nAekTpokivnTRPAG eKKivnong
run (of a liquid) péw

run (of an engine) Aettoupy®

stall pmAokapw, ofnvw, otapat® (Aettoupyia)
ignition avapAegn

the ignition is on T0 KUKAwua avAPAeENG eival KAEL-

0T0 / Aettoupyel
control éAeyxog
module otolxeio
cut the power dlakoMTW TNV LOXU

minimize eAax1oTomoL®, MePLOPilw, HELOVW OTO EAA-

XL0TO
risk kivduvog

additional mpéoBeToq

particle cwpatidlo

drop off dlappéw, dlappon

fuel rail,ypapun kauvoipou

inlet line ypappur el06d0u

regulator puBuloTNQ

cold start ekkivnon pe kpuo kvntpa

injector line oelpd Yekaotrhpwv

vacuum Kevo

vacuum line ypapur urorieong / kevou

intake manifold cwAnvagq (MOAAAMATG) eloaywyng
constant otabepdg

level eninedo

pressure drop epapuoyn mnieong

irrespective of aveEaptnta and

throttle metaAouda (eloaywyng agpa)

position B¢on

quantity moootnta

inject Yekdlw

dependent eSaptwpevog

surplus mAeévaoua

via dla péoou, Léow

return pipe cwAnvag enoTPOPNQ

fit with ouvapuoloym, ouvtalplalw, EVOWUATOVW

—p—

solenoid (T0) 6WAnVoELdEG, OWANVOELSNG
needle BeAdva

metering needle BeAdva pLeTpnong / Soooloyiag
nozzle otéulo

ground YElOVW

auxiliary BonBntikog

relay peAé, autopatoq dlakdmng

atomize dlaomw, dlapeAiCw

atomized fuel kauoluo dlaonacpévo o€ UIKPA cwa-
Tidla / Aertth dlaocmopd

revolution meplotpon

take place Aaupavw xwpa, yivoupat

great deal of moAUG, LeyaAn noodTnTa AMO
condense CUUMUKVOV®

droplet otayovidio

surface emnpavela

improve BeATiOvVL, KAAUTEPEUW
characteristic xapaktnpLoTiko

locate TomoBeT®

further no népa / pakpta

supply epodlalw

vaporize atuomnoLw

form popon

apparatus GUOKeUN

solid oTepede

liquid uypog

insufficient avernapkng

bit koppatakl

substance oucia

device emvonon, unxavnua, GUCKeUN
spark plug pmoudi, avapAektiipag, omvenpLotg
transmit petadidw

centrifugal euyokevTpLKOQ

facilitate SleukoAUvw

fluid peuotd, uypod

flow por), péw

current pedpa (nAekTp.)

tighten oopiyyw, dévw

bolt prouAovt, koxAlag

torque wrench kAeldi pubuiong pomng
install eykablotw, poviapw

fire extinguisher nupoofBeotnpag

within easy reach mAnociov, mMOAU Kovtd, 0 €UKOAN
npoopaocn

clearance kabaplouog
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The engine-management
system

Learning objectives

Reading: Presenting the function and operations of the engines
management system.

Vocabulary: related to the function, operations and components of
the above system. Definitions, synonyms, word formation (prefixes,
suffixes: un-, in-, -al, -a/-ible, -ic/-ical).

Typical layout of the engine-management system © Haynes Publishing 2001. www.haynes.co.uk
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Modern engines are equipped with an engine management system, also referred to as
electronic control system or electronic control unit (ECU), which, in fact, is a
microprocessor” that controls almost all the functions of the car. Some of the functions
it controls are the amount of air that enters the cylinder, the amount of fuel injected in
it, the correct time for producing the spark that ignites the fuel in the combustion
chamber, the temperature and speed (rpm) of the engine, the flow of coolant, etc. To
do this, the ECU is connected to various sensors fitted in different positions around
the car to collect information about the performance of the engine and the operation
of the different car systems, as well as to a number of secondary electronic control
modules that control the operation of the engine and the various car systems and their
components.

The sensors monitor the functions of the engine and the various car systems and send
the collected information to the electronic control unit in the form of electrical signals.

1 ECU 7 Fuel pump 13 Flywheel sensor
2 Air pressure sensor 8 Fuel injector with intake air 14 Ignition unit
3 Solenoid valve, charcoal temperature sensor 15 Battery
absorption canister 9 Idle speed regulating valve 16 Ignition switch
4 System relay 10 Fuel pressure regulator 17 Coolant temperature sensor
5 Main relay 11 Throttle valve position sensor 18 Knock sensor
6 Fuel filter 12 Oxygen sensor 19 Diagnostic tester

© Volvo Car Corporation

A microprocessor is a computer
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As the conditions being monitored by the sensors change, the electrical signals they
produce change, as well. The microprocessor refers to its memory, processes the
information received and so, it “knows” exactly how the engine is running and the car
systems operate. In this way, it is able to “decide” how much air or petrol the engine
needs at a particular instant, what the appropriate injection and ignition timing is,
whether the battery is low and the various pumps in the engine operate correctly,
whether the lubrication, cooling or air-conditioning systems work properly, etc. Then,
the ECU sends electrical signals to the electronic modules it is connected to giving
them orders on what to do so as to ensure the best performance of the engine and the
appropriate operation of the other systems.

The electronic control unit is adaptive, that is, it adapts its calculations to various
values as it is “taught” by the manufacturer, depending on the technical features of the
car it is fitted in.

Most control units have a special program, commonly known as self- or on-board-
diagnostic system, which stores information of any malfunction and indicates which
component in the engine is faulty.

A car fitted with an engine management system is characterized by better
performance and fuel economy, releases fewer exhaust gases, needs less
maintenance and is more reliable compared to a similar engine without it.

1. Reading comprehension

1A Say if the following sentences are true or false. Correct the false ones.

1. The electronic control unit is, in fact, a computer.

2. The ECU monitors only the functions of the engine. The other systems of the
car are monitored by another control system.

3. The sensors are placed in the passenger compartment and send the
information they collect to the ECU in the form of electrical signals.

4. The various values that are stored in the memory of the microprocessor and
according to which the ECU controls the operation of the engine and the other
car systems are the same for all cars.

5. The on-board diagnostic system identifies any malfunction and indicates which
component has a problem.

6. Engines equipped with an engine management system have a better
performance but they consume more fuel and need more maintenance.
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1B Answer the questions.
1. What is the function of the sensors and the electronic control modules the ECU
is connected to?
2. How does the ECU control the operation of the engine and the various car

systems?

3. What does the sentence “the electronic control unit is adaptive” mean?

4. Mention some of the functions and operations controlled by the engine
management system.

5. What is the self- or on-board-diagnostic system?

2. Vocabulary practice

2A Match words with definitions.

Verbs

1
2. indicate
3. fit

4. process
5. control
6. adapt
7. monitor

Nouns

. calculation

. malfunction

. sensor

. management
. instant

. performance

O O AW D =

a) attach; put something somewhere carefully and securely

b) change something to make it suitable for a new situation

c) show where something, e.g. a fault, is

d) make a piece of equipment, system or process work in the
way someone or something wants it to work

e) look up at a source of information to find something out

f) regularly check the development or progress of something
and report about it

g) carry out a series of calculations in order to achieve a
particular result, e.g. to check if something works properly

a) an instrument which reacts to certain physical conditions,
i.e. heat, and is used to provide information

b) the ability of a car to work well, go fast and accelerate quickly

c) the control and way a system, business, etc. are organised

d) the process of working something out mathematically

e) failure of a machine to work properly

f) an extremely short period of time

2B Fill in the gaps in the following sentences with the appropriate form of the
words defined in the above exercise (2A).
1. Fortunately, the self-diagnostic system warned us about the ..................... in
the oil pump immediately.
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2. TheECU......ccucu.... all the functions of the engine and .................. its performance.

3. The manufactures .......coceeeeeins the engine ......cccccceene system to the
requirements of the new model.

4. Theredlightontheleft.................. that the temperature of the engine is too high.

5. As soon as the ECU gets a signal from a ...........ccceeene | R to
the values stored in its memory, .......cccceeveeens the information received and
determines what the engine needs at that specific ......................

6. The technicianwho ...................... the new lock to the front door, made a rapid
...................... and told me the cost.

2C Arrange the words below to form groups of similar in meaning words.

modern

- faulty - appropriate - particular -
located - definite -
proper - new

fitted - reliable - up to date - defective
recent - trustworthy - especial - imperfect - dependable
- fixed - right - placed - specific - suitable - wrong

modern

appropriate

2D Odd-one out

Cross out the word that has a different meaning to the rest in its group.

1 control 2 repair 3 calculate
govern adjust compute
prevent adapt count
regulate fit determine

4 connect 5 indicate 6 fix
match show convert
join point out alter
link define change

UNIT9 THE ENGINE-MANAGEMENT SYSTEM
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2E Word formation

—p—

a. The suffixes -able / -ible, -ive, -al and -ic / -ical
You can form adjectives by adding the above suffixes to verbs or nouns.

Examples: change - changeable exhaust - exhaustible
indicate - indicative depress - depressive
history - historic - historical influence - influential

Practice

Use the above suffixes to form adjectives out of the following words.

Verb or noun Adjective Verb or noun Adjective

environment adjust

adapt program

economy effect

control system

remove rely

progress depend

inform person

energy permit

decide expense

combustion market

universe character

convert act

b. The prefixes un- and in-
The above prefixes are added to some adjectives, adverbs and nouns to form
adjectives, adverbs and nouns that have the opposite meaning.

Examples: ability - Inability active - nactive
trustworthy - untrustworthy tidy - untidy
Don’ t
forget |:| In- becomes il- before an | (e.g. illegal), ir- before an r (e.g. irrelevant) and
im- before b, m, or p (e.g. imbalanced, immeasurable, impassable).
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Practice

—p—

Form new words having the opposite meaning to the ones below.

practical - fortunately -
comfortable - valuable -
reliable - important -
perfect - logical -
appropriate - possible -
pleasant - safe -
responsible - polite -
important - controlled -
successfully - regularly -

Vocabulary — Terminology

be equipped / fitted with eipal e€onAlouévog/ epo-
OlaouEVOQ Le, EXW

engine management system oUGTNUA EAEYXOU KIvnThpa
electronic control system nAektpoviké cuotnua
eAEYXOU

electronic control unit nAektpovikn povada eAéyxou
microprocessor WIKPOEMEEEPYAOTAG

function Aettoupyia (Unxavng, oUCKEUNS), Aettoup-
YIKOG OKOTIOG

amount 1000, MOCOTNTA

inject eyxuw, kavw éveon

ignite avdfw, Mupodotw, avapAEyw

coolant WukTIkO (TL.X. UYPO)

sensor alodnTpag

collect ouAAéyw

performance an6doon, anodoTIKN/KAAN AelToupyia
(Unxavig)

secondary deutepelwv

module povada, otolxeio

electronic control module nAektpovikr povada eAEyxou
monitor eAéyxw, unxaviopdg eAEYxou

signal onua, kavw ofua, onuatodoTw

conditions ouvBrkeq

refer avagépopal og, MapanéUnw

memory pviun

process ernefepyalopal (m.x. otolxeia)

particular €161k6g, 18laitepog, Eexwplotdg

instant otiyun

appropriate 0wotdg, KATAAANAOG,

injection €yyuon, éveon

ignition avapAegn

timing xpoviouog

whether av

lubrication system cuUotnua Ainavong

cooling system cuotnpa YUEng

air-conditioning system ocUoTnua KALATIOPOU
properly owoTd, KaAd, onwe apudlet / mpénet
order divw evioAn/dlatayn, dlatalw, napayyeAvw,
dlatayn, evioAn, mapayyeAia, oelpd, Ta&n

adaptive mpooappdoLuog, eunpocdprooTog

adapt mpooappolw

calculation pétpnon, unoAoylopog

value Ttn (Mab/ka), a&ia, a&itw, alohoyn

feature xapakTnploTIKG (OTOLXEID

technical features Ttexvikd XapakInploTIKA / Tpodla-
YPAPEQ

on-board / self-diagnostic system ouoTnua auto-
Slayvwong

store amoBnkelw, amobnkn

malfunction duoAettoupyia, BAGRN

indicate deixvw, unodelkviw

faulty AavBaopévog, EAATTWHATIKOG

release amneAeuBepwvw, anodeoueln

exhaust gases kaucaépla

maintenance ouvTAPNON (UNXAVNG, EYKATAOTAONG KAT)
reliable alomoTog

compared to OUYKPLVOUEVOG pE

similar (map)opolog
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B ] 10

The multi-point
injection system

Learning objectives

Reading comprehension: Understanding and reproducing processes.
Vocabulary: Words related to the engine’s operating conditions, the
injection system and its components.

Language functions: Giving essential or extra information about sth.
Use of English: Talking about non-specific time events that took
place in the past, happened recently, have a present result or are still
in progress (Present Perfect Tenses).

Injector testing

1. Injector test pump

2. Precision pressure-gauge to 10 bar

3. Petrol-injector electronic tester © Facom
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In an attempt to save fuel and reduce air pollution, manufactures have developed new
fuel systems which can provide the engine with the exactly correct proportion of
fuel/air mixture. This proportion varies according to the engine’s operating conditions,
such as the cold start, acceleration or idling. For example, a cold start needs a rich
mixture, while a weak mixture is required when the engine is idle. This has led to the
development of a fuel injection system with injectors, which forcibly spray the required
quantity of fuel on the cylinder head.

The multi-point-injection system (MPI) is one of the injection systems which have
nowadays taken the place of the carburettor. In this system, each cylinder has an
injector. The fuel injection is carried out electronically, ensuring the precise timing of
injection and the precise quantity of the injected fuel. All the electronic fuel injection
systems (EFI) work on the same principle. There are only a few differences with
regard to the cold start engine.

The MPI system is equipped with return hoses, because the fuel pump provides
constant pressure (to the system) but, the quantity of fuel needed for combustion
differs according to the engine’s running conditions.

A computer controls the time in which the injectors’ electromagnets receive the signal
for fuel injection. Each electromagnet uses a needle which allows the injector’s valve
to let the fuel flow or to stop it flow.

A diaphragm (damper) located in the inlet pipe of air, which is a pivoted disk —also called
the throttle— adjusts the mass of air needed for combustion. The required mass of air
depends on the way each driver presses the accelerator pedal. It also adjusts the mass of
air needed for cold start, eliminating mechanical problems. The angle of the damper, as
well as the mass of the injected fuel are controlled by the central control unit of the car.

o b
fuel _|l"'"‘“ i
pressure "P‘ L injectors T fuel tank
regulator T———————— __7L,_
:-J;':'I ¥ T o
o " & B
T 1 .x = :.n_-_;“
i ey =t fuel pump -.x- ——
- | L e
] - | o —
R T - "l— e
L} = [ ] .
i il 4 4F TR e
- _i_ - - | === .d_; ‘
i ) *  return hoses
fuel filter
The MPI fuel flow in four-cylinder engines.
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One of the most widespread and improved way of the fuel injection is the injection
which takes place at the same time with the time of ignition. The fuel is injected when
the intake valves open. In this way, a better air/fuel mixture is obtained and a better
combustion is produced improving the efficiency of the engine.

1. Reading comprehension

1A Answer the following questions.

1.

N

What can the newly developed fuel systems provide the car engine with?

2. Does the engine always need the same proportion of fuel / air mixture?
3. In the MPI system, does each cylinder have an injector?

4.
5
6

In what way is the injection carried out? Why?

. Why is the MPI system equipped with return hoses?
. What’s the device that controls the time in which the injectors’ electromagnets

receive the signal for fuel injection?
Which device adjusts the mass of air needed for combustion?

8. What does the required mass of air depend on?
9. By which device are the angle of the damper and the mass of the injected fuel

controlled?

1B Multiple choice questions.

Choose the correct item to complete the sentences.

1.

The cold start needs

a. a rich fuel/air mixture.

b. a weak fuel/air mixture.

c. sometimes a rich and sometimes a weak fuel/air mixture.

The carburettor has nowadays been substituted by
a. the fuel pump.

b. the fuel tank.

c. the multi-point injection system.

All the electronic fuel injection systems work on
a. different principles.

b. the same principle with only a few differences.
c. strictly the same principle.
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b

Each injector’s electromagnet uses a needle which allows the injector’s valve
a. to let the fuel flow or to stop it flow.

b. to stop the fuel flow.

c. only to let the fuel flow.

o

The damper (diaphragm) adjusts the mass of air needed for cold start, eliminating
a. electronical problems.

b. mechanical problems.

c. electrical problems.

S

A better combustion is produced if the injection takes place at the same time with
a. the ignition.

b. the acceleration.

c. the pressure.

2. Vocabulary Practice

2A Look through the text and find the words meaning the following.
1. effort:
2. the relation of one thing to another in quantity: ...........ccoooovii.
3. amount; total; number: ...
4. a device forcing fluid into the cylinder:........covvveeiiiiiiees
5. exact; accurate; definite: ......oooeeiiiiiiiiiiiieee,
6. (a length of) rubber or plastic tube for conveying a liquid to a desired point:
7. continuing without pause; not changing: ........cccocceiiiiiiiiiiieenen
8. (for liquids) move along; circulate: ........ccocevveiiiniiiiinien
9. found, distributed over a wide area: ...........ccoeveeiiiiieiiiincs
10. a device operated by the foot, for controlling the speed of a motor vehicle
BNGINE. 1ottt e ittt ettt .

2B Complete the gap at the end of each sentence (showing the driving situations)
with the engine’s operating conditions.
1. The driver wants to pass by another car, so he starts speeding up: .................
2. The driver is waiting for some people to cross the road while his car’s engine

is operating: ....coovvveieieeiii,
3. In cold winter mornings drivers turn the ignition switch and the engine starts
operating: ........ccoveinnnnn.
124 ATTAIKA EIAIKOTHTAZ — MHXANEG KAI ZYSTHMATA AYTOKINHTQN  UNIT 10

o



UNIT 10 15-11-2001 10:14 ™AD%0 125 $

2C Form pairs of antonyms by matching words from column A with words from

column B.

A B

reduce weak (mixture)
correct hot

cold similarities

rich (mixture) instant, instantaneous
differences increase

constant wrong

receive outlet

inlet taken apart; disconnected
connected worse

better send

3. Language functions

Giving extra or essential information about a noun / noun phrase which is the
subject or object in the main clause.

a. To provide extra / additional information you use non-defining relative clauses
separated by commas in writing, and intonation in speaking.

e.g. ° The M.P.I. system, which has substituted the carburetor, is carried out
electronically.
* Mr. Perkins, who is our trainer, will take us to the workshop tomorrow morning.
* This is Mr Rex, whose company supplies our valves.
* This car factory, where your car was manufactured, has been completely
redeveloped.

b. To provide essential information about the thing / person / place / time you
refer to, you use defining relative clauses (with no commas).

e.g. °* The mass of air which / that is required by the engine depends on the way
in which each driver presses the accelerator pedal.
* The car mechanic who / that repairs the fuel pumps has just left.
* Manufacturers have developed new fuel systems which/that can provide
the engine with the exactly correct proportion of fuel/air mixture.
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* | know a good car service center where they provide excellent service.

* A computer controls the time in which/when the injector’s electromagnets
receive the signal for fuel injection.

*  We are not interested in cars whose spare parts/the spare parts of which
are not available in our country.

Practice
3A Complete the gaps with who, whose, that, which, of which, in which, when,
where.

3B

1.

All the electronic fuel injection systems, ........ccccoeeeein. control the fuel
injection to match the car engine requirements, work on the same principle.
The fuel pump is the component of the EFI system ..........ccoooooiin. /
....................... has a non-return valve and an overflow valve.

I'm afraid | can’t inform you of the exact time ....................... [ o
the repair of your car will be carried out.

The injectors, the valves .............ceee. are solenoid, are controlled by the
electronic control unit.

Car mechanics ........cccceevvunenn. specialization is in the maintenance and
testing of the EFI system must take the necessary safety precautions.

The technician ...............c....... is in charge in our service center is working on
that blue car.

Work areas ........cccceeveuvnenn. [ i testing and maintenance of the
EFI systems are performed must be adequately ventilated.

You must always check the expire date of the fire extinguisher .......................
you have placed in the work area.

Combine the pairs of sentences that follow to form defining or non-defining
relative clauses, as in the example. Then, say which of them are defining and
which are non-defining relative clauses.

Example

Manufacturers have lately developed new fuel systems.

The fuel systems can provide the engine with the exactly correct proportion of
fuel/air mixture.

Manufacturers have lately developed new fuel systems which / that can
provide the engine with the exactly correct proportion of fuel / air mixture.
(defining relative clause)
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1. The fuel system includes injectors.
The injectors spray the required quantity of fuel on the cylinder head.
2. Each electromagnet uses a needle.
The needle allows the injector’s valve to let the fuel flow or to stop it flow.
3. Adiaphragm adjusts the mass of air needed for combustion.
The diaphragm is called “the throttle”.
4. He is the car mechanic.
He changed the return hoses of my car, because the old ones were worn out.
5. The central control unit adjusts the angle of the damper and the mass of the
injected fuel.
It also regulates all the car operations.
6. | think Mr Kralis is the suitable technician for this job.
His service center is near the bus station.
7. Car factories have their own authorized service centers.
You can trust you car's maintenance there.
8. This site has now become a car park.
The old car factory stood there.
9. You shouldn’t buy these models.
Their spare parts are not easily found in the market.
10. The accelerator pedal controls the speed of a motor vehicle’s engine.
It is operated by the driver’s foot.

4. Use of English

Comparing the uses of the Simple Present Perfect and the
Present Perfect Continuous

A. The Simple Present Perfect is used to describe events that: happened
recently / took place at a non-specific time in the past / last up to the present
or have a present result.

Examples

* Manufactures have lately developed new fuel systems.

* He has / He’s bought a new car.

* They have / They’ve manufactured three new models since the beginning of the year.

UNIT10 THE MULTI-POINT INJECTION SYSTEM 127

o




UNIT 10 15-11-2001 10:14 ™A% 128 $

“note BN

Typical time markers in the Simple Present Perfect uses are: just, recently, lately,
already, ever, never, this morning / week / month / year, so far, up to now, first /
second time, for, since.

Examples

* He has just finished his job.

* Have you ever ridden a motorbike?

* They haven't raised the car prices this year.

* So far / up to now, we have tested four new applications.

* He has worked in this department since 2001. (starting point)
° He has worked in this department for a year. (duration of time)

B. Present Perfect Continuous is used to describe events which last up to the
present moment and are still in progress.

Examples

* Joe has been repairing the car for two hours. (He is still doing the repair.)
But  Joe has repaired the car. (He has finished the repair.)

* How long have you been developing this product?

* We’ve been developing it for two years.

Practice

Write complete sentences in the present perfect simple or continuous, using the

following prompts:

1. Be /too busy with his studies/this month.

2. You/ever be / a car factory?

3. Car sales / fall / since the beginning of the year. For this reason, you should wait
for a sort time before buying a new car.

4, | /turn/ignition switch / the Off position / because | want to disconnect the ECU

connectors.

How long / he try / install the fuel filter?

He / just connect / fuel return hose / the fuel pressure regulator.

| / just hear / strange change / the operating sound of the injector.

| / already remove / fuel pressure regulator. / What must | do now?

® N o o
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9. The EFI system / reduce emissions / increase driveability.

10. | / never open / ECU cover.

11. He / not smoke / for two hours / as he maintain / fuel injection system of that car.
12. It’s the first time / he use this tool / and, he says, / find it very useful.

Vocabulary — Terminology

pressure-gauge PETPNTAG Tieong

bar pnap (povada mieong)

attempt npoonadela

save £E0IKOVOU®

reduce pELOVW, EAATTOVW

develop avantuoow

provide (sb / sth) with (sth) napéxw (og)
proportion avaioyia

vary TotkiAw

operate AelToupyw

operating conditions ouvBnkeg Aettoupyiag (unxavng)
cold start exkkivnon pe kpuo Kivnthpa
acceleration emutayuvon

idle / idling Aettoupyia xwpiq goptio, peAavti, Ael-
TOUPY® OTO peAQVTI / OTN «VEKPA»

rich m\ouolog, «duvatog»

weak aduvatog, aoBevng

development €EEAIEN, avanTugn

injection Yekaopog

injector Yekaotnpag

forcibly uno / pe mieon

spray Yekalw

require anattw, ¢nTo

quantity mooo6tnTa

cylinder head ke@aAr Tou KUAivdpou
multi-point injection system ouotnua Yekaopou
TMOANOMAGV onpeinv

ensure e§a0QaAi(w

precise akppng

timing xpoviopog

return hose (€Aa0TIkOG) OCwWATvag EMOTPOPNG

pump avtAia

constant otaBepog

pressure miieon

combustion kavon

running conditions ouvBnkeq kivnong / Aettoupyiag
(unxavnic)

electromagnet nAekTpopayvitng

receive naipvw, Aaupavw

signal onua

needle BeAova

valve BaABida

flow psw

diaphragm didppayua

damper didppayua, vtaurep

inlet pipe cwAnvag elcaywyng

pivoted (rmept)oTpepopevos (YUpw amnoé agova)
disk diokog

throttle netaAouda

adjust pubuitw

mass pala

accelerator (pedal) metaAL ykadlou / emtdyuvong
eliminate mneplopiCw, eEaleipw

angle yovia

central control unit kevTpikn povada eréyyxou
widespread 51adedopévog, eEamMAwUEVOQ
improve BeATIOVOD

ignition avapAegn

obtain e€aopaAitw

intake valve BaABida eloaywyng

produce mapayw

efficiency anodotik6TNTq, IKAVOTNTA
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The ignition system

Learning objectives

Reading comprehension: Presenting the structure and function of
the ignition system on conventional and modem cars.

Vocabulary: Related to the components and function of the older and
modern ignition system. Synonyms, antonyms, definitions, word
formation.

Language functions: Expressing purpose.

Listening: How the spark is produced (completing missing terms in a
picture and information in a text; answering questions as follow up).
Writing: Definitions; translation.

© Volvo Car Corporation
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The ignition system belongs to the engine’s electrical equipment. Its function is to
provide the high voltage sparks that ignite the fuel/air mixture in petrol engines.

A. The ignition system on older cars

H.T. cable

H.T. cables Rotor arm
connected to
spark plugs Condenser

Contact

Low tension breaker points

) Coil H.T. terminal
terminal

switch
| Distributor
|
A 4 - Distributor
3 L body
t -
A Low- o
! tension bDls(.itnbutor
' | ody
\ connector . Drive
Distributor car
Ignition shaft 9
coil
The parts of the old ignition system © Automobile Association Developments Ltd

On older cars that are not equipped with an electronic control unit, the ignition system
consists of the ignition coil, the distributor, the high tension (HT) cables and the spark
plugs. Its operation is controlled mechanically by the rotating camshaft and is very
complicated.

The distributor consists of the rotor arm and the contact breaker. The rotor arm is a
shaft that rotates in the centre of the distributor body driven by the camshaft. The
contact breaker is an on/off switch fitted inside the distributor cap. As the rotor arm
turns, it opens and closes the contact breaker points and also distributes electric
current to the spark plugs.

The ignition coil is a step up transformer that converts the low-tension (12 V) current
produced by the car's battery to the high-tension current required to produce the
electric sparks. The conversion of the low to a very high-voltage current is achieved
with the help of the contact breaker that produces pulses of electric current by
interrupting the circuit when its contacts are opened by the distributor arm.
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The high-tension current, which has been produced in the ignition coil, is sent to the
distributor rotor arm through an HT cable, also referred to as HT lead. The HT cable
has a thick plastic insulation to prevent a voltage leakage in the engine. The rotating
rotor arm distributes the HT current to the spark plugs in the correct firing order. The
current flows to the spark plugs through insulated HT cables that are connected to
them. The spark plugs convert the HT current into sparks that ignite the fuel/air
mixture in the combustion chamber.

B. The modern ignition system

Modern cars are equipped with a full engine-management system. On these cars, the
functions of the ignition system are controlled by the electronic control unit (ECU)
internally. The various sensors, the ECU is connected to, provide it with information
about the engine’s speed and temperature, the position of the crankshaft, the throttle
opening, the temperature of the engine’s coolant and lubrication oil, etc. From these
variables, the ECU controls the amount of fuel injected and the injection timing, as
well as the ignition advance as required.

The function of the ignition system on modern cars remains the same as in the past,
but first the distributor and then the ignition coil have been replaced by electronic
modules that perform the functions of the old mechanical components.

1 Throttle valve housing

2 Intake load sensor

3 Throttle valve position
switch

4 LH-Jetronic ECU

5 Ignition ECU

6 Ignition coil

7 Boost pressure
regulating valve

8 Flywheel and
position/speed sensor

9 Coolant temperature
sensor

10 Battery

11 Knock sensor

12 Spark plugs

13 Distributor

14 Ignition switch

Diagram of a typical ignition system © Volvo Car Corporation
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The latest development in the ignition system is that, instead of the single ignition coil
or the single electronic ignition module that supplied the HT current to all the spark
plugs, each spark plug is now fitted with its own electronic ignition discharge module.
This module, controlled by the ECU, supplies the spark plug, it is dedicated to, with
the HT voltage required* to produce the spark in the appropriate firing order and at the
correct timing.

The control unit controls the ignition voltage so that it is independent of the battery
voltage and the engine speed. At low battery voltage, for instance, the control unit
sends a signal to the ignition discharge module (of the spark plug that is going to
produce a spark) to start charging earlier; that is, it extends the charging time. When
the engine is idling, its temperature is very low or it is over-revving, the ECU adjusts
the basic ignition time so as to provide for optimum combustion and operation. For
example, if one cylinder begins to knock, the ignition is retarded for that cylinder until
the knock stops; and if the engine is overloaded for a long period, the ignition will
often be retarded on all cylinders to prevent knocking,

1. Reading comprehension

Answer the questions.

1. What is the main difference between the old and the modern ignition system?

2. Which are the parts of the ignition system in older cars not equipped with full
engine-management system?

3. Do modern cars have an ignition coil?

4. What is the function of the ignition coil and the electronic ignition discharge
modules?

5. What does the term “ignition advance” mean?

6. How are the ignition timing and the firing order controlled on modern cars? Give
examples.

7. What is the tension of the current that is produced by the ignition discharge
module?

8. Why does the HT lead have a thick plastic insulation?

* The voltage required to produce the spark that ignites the fuel in the combustion chamber is 20,000-30,000 V.
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2. Vocabulary practice

2A Use the spaces provided in the schematic diagram of the conventional
ignition system below to label its missing parts. Say the Greek equivalent
term for each one of them.

|:'
:J Capacitor

=

Primary F
winding
Secondary | !
| winding = e e R CH R ol 5|
Ignition ron
switch core _<

a:":.-';% /\
Live terminal |

Yy

2B Match words with definitions.
Verbs
a) make a process or the development of something happen

1. extend more slowly
2. remain ) put a thing in the place of something else to do its job
3. retard c¢) stay in the same state or condition as before and do not change
4. achieve d) stop a process or activity for a period of time
5. replace e) make something last longer than before
6. interrupt ) succeed in doing something or causing it to happen after a lot
of effort
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Nouns
a) a complete route around which the electric current can flow
b) the best level, state or function that something could
1. insulation .
achieve
2. switch . . .
I | c) a temporary increase in the voltage of electric current
3. vo ’Fage puise d) an electrical device that either makes or breaks an electric
4. optimum circuit
5. circuit

e) a material that doesn’t permit electric current to flow
through it. Such materials are plastic, rubber or porcelain
and are used to coat or wrap cables

2C Write the English equivalent to the following Greek terms.
OLaKOTITNG KUKAWUATOCG AVAPAEENG UMOUTOV EKKIVIIONG: wrvveeeeeiiiiiieeeeeeeei,
XPOVIOUOC AVAPAEENG: vvvveeeeevviiiieeeeeeeeis
METAOXNMUATIOTAG AVOOOU TACEWG: ooovvvvrvveeeeee e
OLAKOTITNG (EMAPTG) TAATIVAV: evvevvrerrvresrvreeneeenns
OLAKOTITNG AVAUHATOG/ORNCIUATOC NAEKTPIKAG OUOKEUNG: wrveeeeiiiireeeeee e
PEUMA XAUNANG TAONG: weveeieieeeeieieeeiiiieeenes
NAEKTPOVIKO OTOLXEID AVAPAEENG: v
Oclpd, PUBULOT AVAPAEENG: tioviieeeeee i
TIPOTIOPEID AVAPAEENG: woveeiviiiie e
. EKTOVWON (NAEKTPIKOU POPTIOU): covvvvveeviieeeciiee e
. 0 KLVNTHPAG AELTOUPYEL e TEPLOCOTEPES OTPOPER (ATIO TO KAVOVIKO) / UTiEp-
ETUTAXUVEL wvvveeeeeeeeeeiiiiiiee e e,
12. 0 KlvnTAPAG Aettoupyel pe umEpPaon QopTiou / EXeL UTIEPPOPTIOTEL .........

© ® N o g R~ b=

[ G—y
- O

13. 0 KIVNTAPAG AELTOUPYEL XWPIG POPTIO (OTO PEAAVTL): wevevvieeeeiiiieeciie e
14. TPOAVAPAEEN (XTUTINUA / N UNXAVE XTUTTAEL TIELPAKLA): wvvvvveevieeviieesiveeees
15. @volypa OIKAE(dAC agpiwv / METAANOUDAG: ooovvvvveeee e

136 ATTAIKA EIAIKOTHTAY — MHXANEG KAl 2YZTHMATA AYTOKINHTQN  UNIT 11

o



UNIT 11 15-11-2001 10:18 ™AD%.137 $

2D Match words from the two columns in each group to make pairs of synonyms
and antonyms.

A. Synonyms B. Antonyms
provide right; appropriate high advance
rotate element; part complicated independent
convert need; demand charge thin
produce give; supply thick shorten
require break; stop internally low
achieve turn; spin extend accelerate; rev
interrupt function retard simple
correct change dependent stop
component  fulfil; succeed slow down externally
operation generate begin discharge

3. Listening Activity

The spark plug is the only component in the ignition system, the structure and function
of which, remain unchanged. It is important to follow the car manufacturer’s
instructions and fit the correct spark plugs for each car according to the make, model,
size, year of production, etc. If the wrong spark plugs are fitted, the engine may not
work properly and this may cause a serious damage.

As the appearance of the spark plugs may warn us about a problem in the engine and
prevent a damage, they should be checked regularly.

Familiarize yourself with the picture of the spark plug below.

2. CeramiC ....cevveeieiiiiieiieeins —

4. Thread — 3
Al gap . Side e

UNIT 11 THE IGNITION SYSTEM 137

o



UNIT 11 15-11-2001 10:18 ™A% 138 $

sTer 1 Boe]

Your teacher is going to present the parts and function of the spark plug. Listen
to him/her to familiarize yourself with the information provided.

sTep 2 Borc]

The terms for some parts of the spark plug illustrated in the picture on p.137 are
incomplete. Listen to the description of the spark plug and its function again and
complete them.

Follow up

1. Answer the questions.
1. What is the function of the ceramic insulator?
2. s the spark itself that ignites the fuel or the heat produced by it?
3. What is the function of the metal casing that is fitted around the lower part of
the spark plug?
4. What is the route of the HT current that produces the spark?

2. Complete the sentence.

The spark is produced when the ..........cccccoeviviiiiciiennn. (1) flowing down the
....................................... (2) that passes through the centre of the
....................................... (3), jumps across the small ..........cccoeeeeviervererreennnn (4)
to the tip of the ...ooeveiiiie (5).

4. Language functions

Expressing purpose
In the table below you can see the patterns most commonly used to express purpose.

To / In order (not) to + infinitive, ... (sentense)
(Sentence) ... to / in order (not) to + infinitive
(Sentence) ... so as (not) to + infinitive
sentence in S. Present

Sentence in Present or Future tense in order / so (that) +< o
subject + can / will +inf.

Sentence in Past tense in order / so (that) + should / could / would / might + inf.
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Examples

The tappets are used to keep the valves in contact with the camshatt.

(In order) to reduce fuel consumption, you should change your driving style.

The ECU controls the ignition voltage so that it is independent of battery charge.
I'll start the repair first thing tomorrow morning, so as to have enough time to
finish before noon.

I gave him the address so that he could write to the Personnel Manager.

He left early so that he wouldn’t arrive late for the interview.

I'm going to get up at 6:30 so that | don’t / won’t miss the 7:15 train to work.

Practice

Use patterns from the table to form sentences as in the examples above out of the
phrases below.

N o o ko0 bd =2

10.
11.

5.

Avoid a damage in the engine — check the oil level regularly

Save money for the computer you want to buy — make some minor repairs yourself
Pass the final examinations — study harder

He drove smoothly — reduce fuel consumption

Be at work on time — wake up earlier in the morning

Prevent an explosion — it is not allowed to smoke in petrol stations

Reduce harmful gas emissions — manufacturers fitted the cars with emission
control systems

The ECU processes the information received from the sensors — control the
injection and ignition timing correctly

Replace the valve easily — | need a valve spring compressor

He ordered the spare part he needs by e-mail — he gets it the soonest possible
As the engine was overloaded, the ECU retarded the ignition on all cylinders —

prevent knocking

Writing activity

5A Translate the following Greek sentences into English.

1. To pevpa uYPnAng tong mou onuloupyel n nAekTpovikn povada avagietng
KateuBuveTal 0To Uroudi péow evog KAAMALOU e XOVTPN TTAAOTIKY HOVWOT).

2. KdaBe nAeKTpIKA CUOKEUN €xeL Evav OLAKOMTN.

3. 'Otav o0 0dnyo6g natdel To MevIaAL Tou yYKadlou, n TaxUtnta Tou KivnThpa au-
Eavetal.
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MeplKEG QOpEQ OTAV O KvNThHpag eival umepmAnpwueEvog amd Kauolgo /
uriep@optideTal, £vag amnod Toug KUAivOpouq urmopel va kavel mpoavAagAetn.
Av n Taon tou peluatog tng unatapiag eival xaunAn, xpetaletat pépTIon T0
ouvtoudtepo duvatd.

‘Otav n unxavr) Tou AuToKIVATOU OoUAEUEl KATW amd oTaBepéq OUVONKEG
QopTiou 1) 0TO pehavTi, dev Xpeldletal 1600 TMAOUCLO Wiyua Bevlivng/agpa
000 Yla Jla Kpua eKKivnon 1) 6Tav emtayuvel.

To dvolyya g netaloudag YETABAAAETAL avAAOYA WE TIC OUVBAKEG AEl-
Toupyiag Tou Kvntnpa.

H KevTpLKT) NAEKTPOVIKN [LOVASA CUYKEVTPWVEL TTANPOPOPIEG Yia TN AelToup-
yia TOU KlvnTApa anod Toug alodnTripeg e TOUG OTOIOUG £ival OUVOEDENEVN.
Am6 autéq TIC METABANTEQ TIUEG, «yvwpilel» TIG AVAYKEQ TOU KlvnTApa Kal
puBuilel TIC AelToupYieq TOU GUOTAMATOG £YXUOTG KAUGIHOU Kal TO XPOVIOUO
™G avagAegng.

5B Choose three of the following items and write a brief, but complete definition
for each one of them.
The igNItion SYSEM ..eiiiiii e
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Wi

Compression tester
Epyaleio eAéyxou micong kuAivopwv (Facom)

Manual vacuum / pressure pump
Xelpokivntn avtAia kevou (Facom)

Digital stroboscopic

Spark-plug wrenches / sockets timing Iight,(F acom)
MrouZokAetda (USAG) HAEKTPOVIKO MIOTOAL

Flexible spark-plug lifter (Facom)

(Facom) STIa0TH MPOEKTAON TOMORETNONG Urouli
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Vocabulary — Terminology

ignition system oUoTnua avapAegng

ignition coil mnvio avapAegng

distributor dlavoueag, VIIOTPIUTITEP

voltage / tension TA0ON (NA. pelpaTog)

cable kaAwdlo

high-tension cable kaA@dio (UYNAnG T@ong)

rotor arm pdaoulo dlavopéa

contact breaker dl1akOMTNG (emagng) MAATIVOV
shaft a&ovag

on/off switch diakomtng (avaupatog/ofuciparog nA.
OUOKEUNG)

contact breaker points onueia (ermaeng) MAaTV®V
(electric) current (nAekTplkd) pelpa

low-tension current peupa xaunAng taong

pulse MAANOQ
step-up transformer
0ewg

interrupt dwakémnTw
circuit KUkAwua
(HT) lead kaAwdto (UYnAng T@oNg)

insulation pévoon

prevent (rap)epnodifw, anoTpénw

leakage dlappon

voltage leakage diappon nAeKTpIKOU pEUUATOC
distribute Siavépw, (dta)uolpalw

insulated povwuévog

convert PETATPEMNW, HETAOTPEPW, AANALW
internally eowtepika

variable petaBAnTog

ignition advance mpomnopeia avapAeng

remain mapapév, anouevw, eEAKoAOUB®, emBLOV®

UETAOXNMATIOTAG avodou Ta-

replace avtikablotw, EavaTomobeT®

(electronic) ignition discharge module nAektpoviko
otolxeio / povada avapAegng

discharge ekkevovw, adelalw, EKTOVOV®, EKTOVW-
on NAEKTPLKOU QopTiou

supply mpounBelw, epodlalw, TPOPOdOTW, TAPEXW
dedicated amokAeloTIKOG, €xel dlateBel amokAeloTL-
KA, aQlEPWUEVOQ

firing order oelpd / pUBuLon avapAegng

timing xpoviouog

independent avefaptnrog

charge @opTiCw, Xpewvw, POPTION, XPEWON, EMibe-
on

extend napateivw, enekTeivw, EKTaon

idling (o kwvntpag) Asttoupyel Xwplg poptio / 0TO
peAavti

over- revving (0 KvnTrpag) AELTOUPYEL UE TIEPLOOO-
TEPEG OTPOPES AMO TO KAVOVIKO, UTIEPETILTAXUVEL
adjust pubuiCw, Tpomomol®, MPocapudlw

provide MapExXw

optimum o kaAAitepog, o aplotog

retard kabuotepw

overloaded o kwnTpag Aettoupyel pe uméppaon
PopTiou / £XEL UMEPPOPTLOTEL

knocking mpoavagAegn, xturmua, n unxavn xTuna-
€L TIELpaKla

throttle dikAeida aepiwv / metalouda

capacitor TUKVWTAG

earth yeiwon

winding TeplEALEN

live terminal akpodéktng BeTikoU dAoU

ignition switch JlaKOMTNG KUKAGUATOS AVAPAEENG,
UMOUTOV  eKKivnong

core TUprvag

insulator povwtng

make (of a car) papka (yla autokivnta)

size (of a car) kuplouog (yla autokivnta), péyedog
damage {nuid, BAGRN, KATAOTPEPW, TMPOEEVD {nuLd
appearance £UQAvION

casing KaAupua, nepipAnua

centre electrode Kkevtplkd nAekTpodL0

side electrode mAeupikd nAekTpddlo

leak Olappéw, Slappor

thread oneipwpa

screw (ida, BLOOVW

tip akpn

spare part avtaAAaKTIKO

appliance ouoKkeur| (NAEKTPLKA)

accelerator pedal 1o metdAL Tou ykallou
steady-load conditions oTaBepég ouvBrkeg poptiou
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N

Air pollution and
the catalytic converter

Learning objectives

Reading comprehension: Understanding texts related to pollution,
chemicals, facts, functions, solutions to problems.

Vocabulary: Words related to pollution, the catalytic converter and
relevant components.

Language functions: Expressing purpose, cause and effect.

Use of English: Formation of adjectives.

Insulation Water, carbon dioxide,

Oxygen sensor nitrogen out

Oxygen, hydrocarhon,
carbon monoxide,
nitrogen oxides in

Emission

- Catalyst elements
test point
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Check your knowledge by choosing the correct alternative. Then check your
answers with the help of your teacher.

1. The problem of pollution arises from
a. cars which emit exhaust fumes.
b. factories which emit smoke.
c. both cars and factories.

2. Carbon monoxide, which interferes with the ability of blood cells to carry oxygen,
is emitted in the air by
a. old, damaged conventional cars.
b. catalytic converters.
c. bicycles.

3. An anti-pollutant device is the
a. mass air flow (MAF) sensor.
b. three-way catalytic converter (TWC).
c. cooling system.

4. The catalytic converter eliminates the emission of poisonous smog in a proportion of
a. 20-30%.
b. 50-55%.
c. 90-95%.

5. Lead-free-petrol is used for the operation of
a. steam engines.
b. catalytic cars.
c. diesel-engine cars.

6. The catalytic converter’s service life is usually indicated as a minimum of
a. 15,000-20,000 km.
b. 30,000-35,000 km.
¢. 75,000-80,000 km.

7. The elements contained in the catalytic converter, known as catalyst, are
a. platinum/palladium/rhodium.
b. steel/wrought iron/pig iron.
c. aluminium / alumina/aluminosilicate.
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The three-way catalytic converter.

The TWC converter and the upstream
and downstream heated oxygen sensors.

Heated oxygen sensor (HO2S), also called
lambda (A) sensor.

© Volvo Car Corporation
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A major problem, which threatens our
environment, and especially cities and towns, is
the problem of air pollution caused by the exhaust
fumes emitted by cars. These fumes contain large
quantities of pollutants — such as hydrocarbons
(HC), carbon monoxides (CO) and oxides of
nitrogen (NOX) — which are caused by fuels not
completely burned, and lead to poisonous smog.

One of the solutions to the pollution problem is the
establishment of the catalytic converter, which is
an antipollutant device. It is inserted into the
exhaust system, between the exhaust manifold
and the muffler. It ensures continuous burning of
the exhaust gases in the following way: As the hot
gases pass through the converter, they come into
contact with the catalyst. The catalyst causes a
rapid rise in the temperature of the exhaust gases
converting the harmful substances (contained in
the exhaust gases) to non-toxic ones.

The three—way catalytic converter (TWC) is a catalytic
converter of the three—way type which stores oxygen
found in the exhaust gases and uses it to make toxic
gases more environmentally friendly. It is used to
purify the exhaust gases of unburned residues by:
* oxidizing unburned hydrocarbons (HC) to
water vapour (H20) and carbon dioxide (CO2)
* oxidizing carbon monoxide (CO) to carbon
dioxide (CO2)
* reducing nitrogen oxides (NOX) to nitrogen
gas (N2).

As the TWC becomes older, its ability to store oxygen drops. This reduces its conversion
capacity. To avoid dangerous emissions, the contemporary TWC has been manufactured
to be diagnostic by the establishment of the engine control module (ECM), which checks
the efficiency of the TWC. The check is carried out by the heated oxygen sensor (HO2S).
Many TWCs have two heated oxygen sensors; one upstream and one downstream of the
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TWC. The main function of the HO2S is to measure the content of oxygen in the exhaust
gases and to ensure that this content is normal. If the TWC is to work properly the HO2S
must be producing the correct signal showing that the ideal air/fuel mixture is achieved
and all the fuel is burnt before released in the exhaust gases. If this is not done, the TWC
will be damaged by the excessive temperatures generated.

If there is any trace of lead in the fuel, it will damage the catalytic converter beyond
repair. To prevent accidental use of leaded petrol, the fuel tank of the car is equipped
with a restrictor. In addition, all unleaded fuel pumps have a special small-size nozzle
that ensures only the passing of unleaded fuel through the restrictor.

1. Reading comprehension

1A Answer the following questions.

1. Which pollutants lead to poisonous smog?

2. What are these pollutants caused by?

3. s the catalytic converter a solution to the problem of pollution? Why?

4. Where is the catalytic converter located?

5. Describe the procedure in which the catalytic converter ensures continuous
burning and conversion of the fumes’ harmful substances into non-toxic ones.
Why does the TWC store oxygen in the exhaust gases?

Does the TWC'’s ability to store oxygen remain the same as it becomes older?

Which device checks the efficiency of contemporary TWCs?

What is the main function of the heated oxygen sensors (HO2S)?

10. Which are the two devices that prevent accidental use of leaded petrol in
catalytic cars?

© ® N o

1B Based on the text complete the following sentences.
1. The TWC purifies the exhaust gases by oxidizing unburned hydrocarbons to

........................... and ..

2. It also purifies the exhaust gases by oxidizing carbon monoxide to
........................... and by reducing ........................... to nitrogen gas.

3. TWCs which have two heated oxygen sensors, have one sensor
........................... andone ............ecceeene.. Of the TWC.

4. Any trace of ....cccooiiiiiiiinnnnn, in the ..., will damage the
catalytic converter.

5. The small-size nozzle of the fuel ..........ccccceerrnie. ensures only the passing
Of tir e fuel through the restrictor to the car fuel tank.
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2. Vocabulary practice

2A

2B

3.

3A

Match the items in list (A) with their synonymous meaning in list (B) which

you can find in the text.

A B

amount, number 1. major

particular kind of matter 2. quantity

causing damage/harm 3. smog

more important than others 4. inserted

keeps supplies of sth 5. harmful
6
7
8
9

® 2 0 T @

—

fog with smoke and exhaust fumes . substance

g. placed/fitted in or between . stores
h. ability/power . residue
i. the amount of a substance contained in sth . capacity
j. let go/set free 10. content
k. mark/sign to show sth is existed 11. release
I. what is left after treatment 12. trace

Complete each gap of the sentences below using one to the following words:

leads to, pollutants, signal, purified, equip, pump.

T e make the environment dirty and dangerous to live in.

2. The use of leaded fuel ...........cccveevuveennen. the damage of the catalytic converter.

3. This alcohol has been specially ..........cocvvvvveeenninnns for use in medicine.

4. Ared lamp going on and off is usually @ .........cccceeevvieenne of danger.

5. Thefuel .cooooeeiiiiiiin, is a device with a tube and a handle for forcing fuel
in the car tanks.

6. He has spent money and time to .......ccccccoeviinnnnnen. his workshop.

Language functions

Expressing purpose.

In the following sentences there are some of the most common ways to express purpose.

The TWC is used (in order) to purify the exhaust gases of unburned residues.
The TWC is used so as to purify the exhaust gases of unburned residues.
The HO2S must produce the correct signal so that/in order that all the fuel is
burned / will be burned before it is released in the exhaust gases.
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Practice
Complete the following dialogue.

A:

3B

Why does the catalytic converter use the
oxygen found in the exhaust gases?

Why has the contemporary TWC been
diagnostic?

Why does the HO2S measure the oxygen
content in the exhaust gases?

Why are the fuel tanks of the cars equipped
with restristors?

Expressing cause and effect.

A necessary equipment for
exhaust fumes measurements

Gasoline and Diesel analysis
and inspection station.

© Facom

Examples

Commonly used verbs or phrases linking the cause to the effect are: lead to,
result in, be responsible for, because of, since, as, due to.

Pollutants caused by fuels not completely burnt lead to/result in

poisonous smog.

Pollutants caused by not completely burnt fuels are responsible for

the poisonous smog.

Because of/due to the pollutants, the atmosphere is not clean.
Since/as exhaust fumes are emitted by cars, the air is polluted.

148
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Practice
Using the above mentioned verbs and phrases (linking the cause to the effect),
express the relationship between the following causes and effects.

Cause Effect
1. air pollution - various diseases
2. the use of leaded petrol - the catalytic converters’ damage
3. the catalytic converter becomes older -~ its ability to store oxygen drops
4. excessive temperature - his car's TCW was destroyed

4. Use of English

Formation of adjectives.

Most adjectives are formed either from nouns or from verbs by adding the

suffixes: al, ic, ive, ful, less, ous, ory, able/ible, y (and in few cases ly)

eg. professional, scientific, expansive, careful, careless, marvelous, explanatory,
adjustable, comprehensible, cloudy, lovely

Practice
Add the proper suffix to form adjectives deriving from the following words.

environment ..o f00 e
POISON e, diagnosisS ...occviiiiiiieeeee
continue e accident i
harm CONVEIt e
catalyst COMECt e,
frienNd market o

Vocabulary — Terminology

insulation povwon emit ekMEUnw, avadidw

pollution péAuvon (atpudopaipag, udaTwv K.AT.) contain (ep) MePEXW

catalytic converter kaTaAuTIKOG peTaTpomnéag quantity moootnta

major peiCovog onuaciag, onpavTikoTePOG, Mpwtelwy  pollutant mapayovrag poéAuvong, punavng

threaten anel\w hydrocarbon udpoyovabpakag

cause TPOKaA® fuel kavolo

exhaust fumes kaucaépla completely andAuta, evieAwg
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burn (burned/burnt, burned/burnt) kaiw

lead to kaTaAnyw o€, X oav anoTéAeoua
poisonous dnAnNTNELOSNG

smog VEPOG, OUiXAN Kal Kamvia

solution (emt)Auon

establishment kabiépwon, eykataotaon
anti-pollutant evavtioq otn péAuvon, avtigoAuopa-
TIKOG

device pnxaviopog, emnvonon

insert (into) eloayw (o€), TOoMOBET® avaueoa
exhaust e€atpion

manifold cwAnvag, aywyog

muffler «giAavolé», olyaotnpag

ensure £a0@aAifw, olyoupelw

contact enaoen

catalyst kataAutng

rapid tayug

rise augnon

temperature Beppokpacia

convert PETATPEMW

harmful BAaBepdq

substance ouaia, UAIK6, cwpa

non-toxic pn To§IKo6Q

three-way TpL061k0OG

store anobnkelw

oxygen ofuyovo

environmentally friendly QIAIkOG Tipog 10 TiepIBAAAOV
purify kaBapiCw (aépa, aTpéoPalpa, LETAANO, K.ATL)
unburned/ unburnt dkauotog

residue uroAelppa, kataAouro

oxidize o&eldwvw

vapo(u)r aTpuog

carbon avBpakag

dioxide 510&eidL0

monoxide Lovo&eidlo

reduce pELOVO, EAATTOVW

nitrogen alwto

ability kavétnta

drop MEPTW, PEl@VOuaL

—p—

conversion LETATPOT

capacity (kavotnta, 1oxU0¢, XwpnTikotnTa
emission €KMo, EKPOT|

contemporary oUyXpovog, HOVTEPVOQ
manufacture kataokeualw, MapaAyw
diagnostic dlayvwoTikog

module otolyeio, povada

engine control module oTolxeio eAEyxou pnxavng
check eAéyxw, éAeyxog

efficiency ouvteAeotng andédoong, AModoTIKOTNTA,
IKAVOTNTA, AMOTEAEOUATIKOTNTA

carry out 5leEdyw, dleKmepalOVw

heat Beppaive

sensor alotnTpag

upstream pon €106d0u, PON MPOG TA TAVW
downstream por) e€6d0ou, por| MPo Ta KATW
function AetToupyia, épyo

measure PETPW

content meplexoevo

normal Kavovikog, GUCLOAOYLKOG

properly katdAAnAa

produce napdyw

correct 0wOTOG

signal onua, onuatodotw

ideal 15aviko6g

mixture piyua, avauén

achieve emtuyxavw, KaTaQépvw

release (am)eAeuBepvw, apivw

damage {nud, nabaivw {nuia

excessive UMEPPBOALKOG, MAeoVAlWV
generate dnLoupy®, MApaAyw

repair eriokeun

prevent eunoditw

accidental Tuxaiog, CUMMTWUATIKOG

lead LOAUBGOQ

tank vrenodito, 6e€apevn

equip eEomAilw

restrictor pelwtng, MepLOPLOTAS

nozzle otéulo
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Cooling system

Learning objectives

Reading comprehension: Understanding and reproducing techniques,
methods and operations.

Vocabulary: Words related to the cooling system and its parts.
Language functions: Describing the means by which methods and
operations are carried out. Describing devices, and parts of a whole.
Use of English: Forming Adverbs, revising the Active and Passive
Simple Present.

Cooling system tester

© Facom
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Manuals are useful to technicians, as they provide necessary information about the
different systems’ construction and the operation of specific car models. Here follows
an extract from a manual concerning the cooling system of a car.

The engine is liquid cooled and equipped with a closed cooling system. The
cooling system consists of an inner and an outer circuit. The outer circuit includes
the radiator and the expansion tank. Other components in the cooling system
and the car heating system are part of the inner circuit. Circulation is controlled
by a centrifugal pump, the rear face of which is integrated with the cylinder
block. The pump is driven by the timing belt which gives an even loading on the
pump bearings. Both filling and topping up are carried out through the expansion
tank.

A mixture of genuine coolant diluted with clean water (usually in the ratio of
50/50) prevents corrosion and freezing and raises the boiling point to
approximately 135° C.

The coolant does not normally require changing, excepting only when the cooling
system is drained for repair or the similar.

2o Radiator

; — 1. Thermostat

] "'5. i 2. Expansion tank
2 3. Heater system

'-,:: .l'.!:- s 4. Radiator

© Volvo Car Corporation

Fan

The engine has a large cooling system with an electronically controlled engine
cooling fan (FC). The fan draws air through the radiator from behind the
radiator.

The engine cooling fan (FC) operates in two stages depending on engine coolant
temperature (ECT) and pressure in the air conditioning (A/C) system. The fan is
controlled electronically via a fan relay from the fuel/ignition system control
module.
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1. Reading comprehension

1A Answer T (true), F (false) or DK (Don’t know).

1.
2. The cooling system consists of two circuits; the inner and the outer.
3. The inner circuit includes the radiator and the expansion tank.

4.
5
6
7

The engine is equipped with a closed cooling system.

The rear face of the centrifugal pump is integrated with the cylinder block.

. The timing belt gives an even loading on the pump bearings.
. Filling and topping up are carried out through the pump.
. When the cooling system is drained for repair or the similar, the coolant

requires changing.

The engine cooling fan is electronically controlled.

The two stages of the fan operation depend on the temperature of the coolant
and the pressure in the air conditioning system.

10. The engine cooling fan can start without the ignition being switched on.

1B Complete the sentences, drawing information from the text.

1.
2,
3.

The i, andthe .o, are included in the outer circuit.
Circulation is controlled by @ .......ccovvvvieiiiinens .

A mixture of genuine coolant ..............cccevveen with clean ........ccoeveeeeiinnn,
prevents corrosion and freezing.

The engine .......ccccceveeeeeeennne, fan draws .......cccccciiiiiiinnnenn, through the
radiator.

The fan is controlled electronically via a .....cccccoeeeiiiivinnnnnnn. from the
fuel/ignition system control ................coon .

2. Vocabulary Practice
2A Match words from list A with words from list B to form pairs of antonyms.
A B
useful front
different small
rear heating
cooling same
behind useless
large in front of
inner exclude
include outer
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2B Complete the blanks with one of the following words: tank, belt, ratios,
radiator, thermostat, corrosion, drained, coolants.

2C

1. The
engines, etc.

is an apparatus that controls temperature in

It's a container for liquid or gas: ........ccccevvveeviiieeeeennen.

tanks,

2.

3. The o, is a device used for cooling the engine of a car.

4. Acircular strap, used to drive machinery is called a ........ccoccvvvveeeeninnnnn, .

5. The v, of 1/5 and 2/10 are the same.

6. The process of causing a material to wear away slowly by chemical action is
called .oooevviiiieiiiiee i,

£ are substances (usu. liquid) used to cool a mechanical
system.

8. The radiator and the expansion tank must be

being repaired.

Which verbs correspond with the following nouns?

nouns
equipment
expansion
heat/heating
circulation
prevention
mixture
requirement
control
pressure

10. |gn|t|on

© ® N o o s wbd =

verbs

before
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3. Language functions

3A Describing the structure of items/devices/systems and parts of a whole.

In the examples that follow, study the expressions used to show the structure of
something or the parts something consists of, and then use them to complete the
sentences given for practice.

Examples

* The mixture consists of/contains clean water and coolant.

* The cooling system consists of/is made up of/includes an inner and
an outer circuit.

* These pistons are made of cast iron.

* The engine is equipped with a closed cooling system.

* Other components are part of the inner circuit.

Practice
1. The cooling system is .....ccccceeviivininnnnn, an electronically controlled cooling fan.
2. The outer circuit .......cccocvveeeerinnnen. the radiator and the expansion tank.
3. This apparatus .....cccccccviveevinnnnn. a thermostat, to maintain the desired
temperature automatically.
4. What are these valves ..............ccoeenn. ? TheY coveeeeieeeecieee, of steel.
5. What .....ccooo the pump is integrated with the cylinder block?

3B Stating the means by which methods/operations/techniques are carried out.

Study the examples showing the means by which methods, operations and
techniques are carried out. Then complete the gaps in the sentences given for
practice, using the proper preposition or expression.

Examples

e Circulation is controlled by a centrifugal pump.

* Both filling and topping up are carried out through the expansion tank.

* The fan is controlled electronically via a fan relay from the fuel/ignition
system control module.

* The radiator is cooled by means of/with the help of the fan operation.
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Practice
1. The fan draws air ......ccccoeeeveevinnnenns the radiator.
2. The pump is driven ........ccccccoeeuvvnneen. the timing belt.
3. Corrosion and freezing are prevented ..........cccceeeeeennnne a water/coolant mixture.
4. Exhaust fumes are emitted in the air ............ccoennn. the exhaust pipe.
5. The desired engine’s temperature is maintained ...............cccee.. the thermostat.

4. Use of English

4A Formation of Adverbs.

Adverbs are usually formed from adjectives +ly e.g. politely, carefully.
Adjectives ending in ic form adverbs ending in ically e.g. automatic — automatically

Practice
Complete the missing adjective or adverb in the following table.

adjective adverb
approximate
normal

similarly
electronically

1
2
3
4
5. useful
6
7
8
9

slow
chemically
mechanical
. electric
10. specifically

4B Revising the Simple Present Tense in the Active and Passive Voice.

Make the necessary changes and additions to these sets of words to form
meaningful sentences.

1. The engine/equip with/closed system.

2. The outer circuit/include/radiator and/expansion tank.

3. Circulation/control/a centrifugal pump.

4. The rear face/the pump/integrate with/cylinder block.

5. The coolant/not normally require changing/excepting only/the cooling
system/drain for repair.
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5. Useful phrases

—p—

How do you say the following terms in English?

KAElOTO ouoTtnua Yuéng

E0WTEPIKO Kal eEwTEPIKO KUKAWOUA ...

(PUYOKEVTPLKT avTAia

(LAVTAG XPOVIOMOU .oevveeeviiiriiiieeeeenn,

doxeio uriepxeiliong

MiYHO QVTIPUKTIKOU apalwuévou Pe vepo

1
2
3
4
5. Kou(lvéta/tpifia avtAiag
6
7
8

oUOoTNUA KALHATIONOU

Vocabulary — Terminology

cooling system cuotnua Yuéng

heating system cuotnua Béppavong

construction doun, ouvBeon, Kataokeun

specific GUYKEKPLUEVOG

extract anéomnaoua, andkouua

concern apopw

liquid uypo

closed cooling system kAelotd KUKAWPA YUENQ
circuit KUKAwpa

radiator Yuyeio autokivrtou

expansion tank doxeio umepyeillong

component £€ApTnua, OUCTATIKO HEPOG, amaptiov
T

circulation kukAogpopia

centrifugal PUYOKEVTPOG, PUYOKEVTPLKOG

pump avtAia

rear Tiow, omnioBlog

face oyn, erpavela

integrate oAOKANPOVW, EVOTIOL®, OUYKPOT® O€ OU-
voAo

cylinder block koppog (UMAOK) unxavng, ouykpot-
Ma KUAVOpwV

belt uavrag, Aoupi

timing belt (uavtaq xpoviopoU/ekKeVTPOPOPOU
even Kavovikog, opaAog

loading @opTION, PopTio

bearing pouAepdv, KOUulLVETO

filling yéulopa, yéulon, (oup)mAnpwon

topping up uriepyeillon, yépopa péxpL mavew

carry out SleEdyw, dleKmepalOVW

genuine YVvN0l0G, QuBeVTIKOG

coolant (T0) WUKTIKO, WUKTIKA oucia/péoov
dilute apaiwvw (uypd)

ratio avaAoyia

prevent eunodifw, anoTpenw, MPoAaupavw
corrosion dl&Bpwaon, okouplacua

freezing mn&n, naywnua

raise UYOVw, aveBalwn

boil Bpalw

boiling point onueio Bpacpou

require {NTQ, aNALT®

change aAAalw

changing aAAayr

drain (arno)oTpayyitw

fan aveplotipag

draw Tpapw, oUpw

stage otddlo, paon

depend (on) eEaptapal (amd)

temperature Beppokpaocia

pressure riieon

air conditioning KAlPATIONOG

electronically nAekTpovikd, e nAEKTPOVIKO TPOTIO
via uéow

relay enavanpoodloplopds, peAé

ignition avagpAegn

module otolxeio

fuel/ignition system control module otolxeio eAéy-
XOU (TOU) OUGTANATOG KAUGIUoU/avapAeEng
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The diesel (-o0il) engine

Learning objectives

Reading: Presenting the structure, operation, parts and properties of
the diesel engine. Comparing diesel to petrol engines.

Vocabulary: Related to the parts, operation and properties of the
diesel engine. Synonyms and definitions.

Language functions: Presenting similarities and differences;
comparing; contrasting.

Listening: The operation of the glow plugs. (Listering for gist and
specific information. Multiple choices and gap filling.)

Writing: Comparison of petrol to diesel engines.

. N, ,1" T‘-’P‘T Volvo 2.4-litre, 5-cylinder, Common Rail Diesel

© Volvo Car Corporation
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N

The transmission system

Learning objectives

Reading: Presenting the function, parts, operation and types of the
elements that constitute the transmission system.

Vocabulary: Related to the above. Definitions, synonyms, antonyms,
prrepositions. Word formation (Prefixes: semi-, self-, multi-, re-, pre-;
Suffixes: -ful, -less, -ly).

Language functions: Expressing Cause/reason — Effect/result

Use of English: S. Future, S. Present Perfect and the modals in
passive voice.

Listening: a) The fluid coupling, b) How the differential works.
(Gap filling; arranging the missing information; giving the text a title;
comprehension questions and vocabulary practice as follow up).

© DAFF car corporation. Biamax AEBE
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Introduction

The transmission system (also referred to as power-transmission system or the driven
train) in a vehicle is a complicated system of disks, shafts, gearwheels of various
diameters, joints of various types, and axles. Its function is to transfer the power from
the engine to the driving or driven (road) wheels. This is done in three stages. First,
the engine power is transferred to the flywheel and the clutch. From the clutch, the
power flows through the gear box, also referred to as transmission, and is delivered
to the final drive, usually referred to as the differential, that is, into the drive gears
of either the front- or the rear-drive shafts, depending on the type of vehicle. The
differential delivers the power to each of the front or rear road wheels through either
the front or the rear drive (half)shafts. On four-wheel drive vehicles, the power is
transmitted to all four road wheels.

As you have already noticed, more than one terms are used for the same item. To
facilitate your understanding of the texts that follow, after reading each chapter,
make lists of these similar in meaning terms.

Altemative terms

1. OUOTNUA HETADOONG KIVIIONG wrvveeeeeiiiiieeeeeeeeiiiiee e e e e e [ e,
2. KIBOTLO TAXUTHTOV woveiiireeeiiiieeeeiiieeeee e [ e,

3. TeAIKN) HeTAdOON KIivnoNng / SLAPOPLKO ..ccovvvveeeeeeene, [ e

4. KIVITIPLOL TPOXOE weveervrrreeeiniiieeeaaiieeeesaineeeaanes [ e

Complete the schematic diagram with the stages followed to transfer the power
of the engine from the crankshaft to the road wheels.

(0]

crankshaft

propeller shaft rear ...

rear ...

flywheel
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Write a short, but complete definition of the power transmission system in the box
below.

© Ford - L.E. KovréAAng A.E.
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A. The clutch

The clutch is the means of coupling the engine with the power-transmission units. Its
job is to allow a smooth transfer of power from the engine to the gear box when the
driver is moving the vehicle from a standstill and when he is engaging a gear. When
the driver is changing gear or bringing the car to a stop, the clutch disconnects the
engine from the driving wheels. It may be operated by means of a foot pedal, or it may
be automatic or semi-automatic. The two basic varieties are the friction clutch and the
fluid coupling, also referred to as fluid drive. In the fluid drive, the transfer of power
from the engine to the gearbox is done by a hydraulic medium.

The friction or dry clutch

The friction or dry clutch which depends on solid contact between engine and
transmission is the most common. It consists of: the rear face of the flywheel, the
driving plate, the driven plate, the diaphragm spring, the release bearing and the
clutch cover.

Pressure plate

assembly Bell housing [~ Flywheel

Diaphragm spring Pressure

Spring cushioning

: ﬁ Clutch cable

Release arm © Automobile Association Ltd

Release bearing

Gearbox
input shaft

Driven plate

The driving, or pressure plate, is mounted to rotate with the flywheel. The driven
plate, which is also known as the friction or clutch disc or plate, is located between
the flywheel and the pressure plate. It has a friction material (lining) on both sides and
is free to slide along the splines of the input (or drive) shaft of the gear box driving it
when the clutch is engaged. Between the friction material and the centre of the friction
plate, there is a spring cushioning that absorbs the transmission shocks helping to
give a smooth take-up of power when the clutch is engaged.

176 ATTAIKA EIAIKOTHTAY — MHXANEX KAl ZYXTHMATA AYTOKINHTQN UNIT 15
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The diaphragm spring is mounted on the clutch cover. When the clutch is engaged, it
pushes against the pressure plate, thus holding the friction plate in place.

The release bearing is fitted on a - FELEASE
sleeve at the front of the gear box. It Q) === DIRECTION
slides on the sleeve under the action of | | Release lever

the release arm or lever, which pivots
inside the end of the gearbox casing,
operated either by a cable connected to
the clutch pedal or by a hydraulic
system.

“ Pressure
plate

r Cover J

Diaphragm spring
Release bearing

When the clutch is engaged, the
pressure plate, pushed by the
diaphragm spring, presses the friction
plate against the rear face of the
flywheel. The power of the engine is
then transmitted, through the contacting
surfaces, to the gearbox by means of
the splined gearbox drive shaft, which
starts to rotate driven by the clutch disc, Typical clutch components layout
which turns with the flywheel. jelbiavnesI D) ish In 1200 W MEha e STColk

Fulcrum hinge
Pressure plate

Complete the table

Altemative terms
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Reading Comprehension

1A Complete the sentences.

1B

1.

When the driver moves the car from a standstill or engages a gear, . . . .

Are the following sentences true or false? Correct the false ones.

1.

© ® N o g~ ®

When the driver engages the gear he has selected, the clutch disconnects the
engine from the gearbox.

In the friction clutch, the engine power is transferred to the gearbox by contact
of solid parts.

The driving plate is also called friction plate.

The diaphragm spring is located between the flywheel and the pressure plate.
The release arm pivots inside the end of the gearbox casing.

The release arm is mounted to rotate with the gearbox splined shaft.

The diaphragm spring is mounted on the flywheel.

The release bearing is fitted on a guide sleeve at the front of the gearbox.
The release arm is operated by a cable connected to the gearbox cover.

1C Answer the questions.

1.
2,

Which are the main types of clutches?
What is the driven plate?
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3. How is the smooth transfer of power from the engine to the gearbox achieved?
4,
5
6

What is the function of the diaphragm spring?

. What is the job of the pressure plate?
. Which component transmits the rotation of the flywheel to the gearbox?

The two paragraphs below describe what happens when the clutch is engaged
and what when it is disengaged. Fill in the gaps with the appropriate phrases
from the table with the missing information on p. 180.

1.

How the clutch connects the engine to the gearbox.

WHEN the drVET ..., (1) LP“’SSU'& plate  Friction
linings
to engage the gear he has selected, the
release arm is drawn .........ccceeeeeveeeeeiivinnnnnnn, Ii Diaphragm
L spring pushes

........................ (2) This reduces the pressure L
against the centre ..o |
.......... (3). The edge of the diaphragm spring
then pushes against the pressure plate, which L
INAUMN e, (4)
against the rear face of the flywheel engaging the clutch. As the clutch disc
.................................... (5), it drives the gearbox input shaft, which
.................................. (6), thus transferring the power of the engine

against pressure
plate

Clutch engaged

Diaphragm
flexed freeing
pressure plate

to change a gear or ......cccceveeveveeeeevceceeas (2),
the release arm acts on the release bearing  [1]
......................................... (3) of the diaphragm l-.

When the driVer .......cccveveeveeeieeeeeeeeeene (1), IL

spring. This removes the pressure ..... . H‘x
................................................................ (4) on | __!,,
the pressure plate. As a result, the friction plate 'JJ Clutch disengaged
......................................... (5) with the pressure © Automobile Association Ltd
plate and the rear face of the flywheel and stops rotating. The gearbox drive
Shaft oo, (6) and so, the transmission of power from the
BNGINE 10 viviiiiiciece e ),
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Table with missing information
1. How the clutch is engaged. 2. How the clutch is disengaged.
a) pushes the friction plate a) which pushes the centre
b) starts rotating b) stops rotating, too
c) releases the clutch pedal c) to bring the car to a stop
d) to the gearbox d) stops being in contact
e) and with it, the release bearing. e) the gearbox is interrupted
f) of the diaphragm spring f) presses the clutch pedal
g) turns with it g) exerted by the edge of the diaphragm
spring

2. Vocabulary practice

2A Label the parts of the dry clutch in the picture below.

2B Write the equivalent English terms.
1. ENpoG cUUMAEKTNG / ENPpd GUUTTAEEN (TPIBNAG): vvvveev e [,
2. UYPOG / UDPAUALKOG CUUMAEKTNG/ OUMTAEEN TPIPNAC: vovvvvvreecriiree e [
3. TO METAAL TOU OUUMAEKTN: woveeviiiiiieeeee e
4. dioKog mieong, MAATO: .vveeeiiiiiieeeeeeeie,
5. OloKoG TPIRNG, 0 OIOKOC TOU CUMMAEKTN / TOU QUTIPAYLIAT: wveevveeeeeiiieeeeiieeens
6. TO KTEVL/ 0 AALOG / TO JLAPPAYHUA TOU CUHUTAEKTN: woevvivirieeee e v,
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7. TO POUAEUAV TOU OUUTIAEKTI]: wevveeeeeeiiiiiieeeeeeeenanie,

8. TO OiXOAO / 1 QOUPKETA TOU AUMPAYLIAL: evvveevvireeiiireeriiineanns

9. N ONKN / BACT) TOU POUAEUAV: wevveiireeiiieee e

10. TO CUPUATOOXOLVO / 1) VTILA TOU GUUTIAEKTI: toovviieeeeeeeiiiieeeeeeeas
11. 1 XEAWVA / TO KABOUKL TOU QUTTPAYLAG: v

12. n O1KN / 1 XeAWva / TO KABOUKL TOU KIBWTIOU TAXUTHTWY

13. a&ovag €106d0U, 0 TIPWTEVUWV / KIVNTAPLOG AE0VAG TOU auMPaytald: ...............

2C

Verbs

1
2
3.
4
5

. clutch
. mount

slide

. absorb
. engage

Nouns

A

coupling
standstill
lining
cushioning
sleeve
spline

2D Odd-one out

a)
b)

c)
d)

e)

Match words with definitions.

move smoothly over or against something
take something in; reduce the effects of vibrations, a shock or
impact
put; attach; fasten something somewhere
move something into a position where it fits something else,
e.g. the clutch disc, a gear, etc.
grab something and hold it tightly

a deep, straight line, a groove cut into a metal shaft
a layer of a substance, e.g. friction material, metal, etc,
attached to one side of a surface, usually the inner
a device used to join two pieces of equipment together
a cylinder of metal or other material put around a rod, a shaft,
etc., as a cover
completely motionless; not moving at all
something (usually soft) that protects an object when it hits
something by reducing the force of the impact

1 technique 2 take-up 3 clutch
means transfer engagement
medium transport coupling
instrument transmission contact

4 located 5 mounted 6 common
existing fixed usual
placed fastened often
fitted put widespread
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3. Listening activity

sTEP 1 Bore]

Listen to the text your teacher is going to read, say what it is about and give it
a title.

[sTep 2 Boe]

While listening to the text again, read the text below to familiarize with it. Then,
work with your partner and try to complete the missing words.

The i coupling may be used either with or without the ....................
clutch. When it is not combined with a friction clutch, the engine power is
.............................. to the transmission system exclusively through an oil medium

without any contact of ..................... parts. This type of clutch is also known as a fluid
drive. It consists of tWo ........cccoevvinenne, . The first disc is mounted to the rear face of
the .o, and, as result, it is driven by the engine. This disc is also called the
fluid flywheel. The second disc is connected 10 the ...cccoovviveeiiiei i, )
As the first disc, which is fan-bladed, rotates, it agitates the .............. with sufficient
forceto ......ccuv. the second disc. Because the rotation of the second disc depends
directly on the amount of engine .............. delivered, the prime result of fluid coupling
is an automatic clutch ................... , Which greatly simplifies the requirements for

gear shifting.

el |
Listen to the text for a third time and fill in the rest of the gaps. Check in class.
Follow up
1. Replace words in the text with their synonyms below.
1. transferred; transmitted: ................ 6. best; mostimportant: ...................
2. 0nly: i, 7. makes easier, simpler: ..................
3. fixed firmly: oo 8. need; necessity: ......cocoeeeeennnnn
4. stirs; shakes: ....coccoeeeeiinnnnn. 9. changing: .....coooeveeeiiinnn,
5. enough: ..ccooceeeeeiiinnnnn,

2. Answer the questions.
1. Which are the two types of the fluid coupling?
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How is the power of the engine transmitted to the gearbox in each of the two
types of the fluid coupling?

3. Which are the main parts of the fully-automatic clutch type?

How is the fully-automatic clutch usually called?

4. Writing activity

4A Translate the following sentences into English.

1.

H &npr) ouunAeEn /O Enpdc OUPMAEKTNG, TIOU OTnpileTal 0 eMAQY) OTEPEWV
HEPQV PETAEU KLVNTHPA KAl CUOTAUATOG UETAdOONG, £ival TLo dladedoUEVOS
and v uypr) CUUTAEEN.

O xelptouoég tou Enpou CUNMAEKTN yiveTtal eite ue KaAwdlo / vtiCa ouvoede-
MEVO OTO METAAL TOU aumpayldd, 1, ota meploocdTEPA OUYXPOVA AUTOKIvNTA,
HE €va USPAUALIKO cUOTNUA.

To mAato (o diokog mieong) eival BOwuevo(g) / otepewuévo(g) oTo BoAay,
WoTe va replotpépeTal padi Tou.

O O{oKOG TOU GUUTAEKTN €XEL EMEVOUON WUE UALKO TPIBNAC Kal oTIq 6UO TAEU-
PEC TOU Kal Kve{tal eAeUBepa PEOA OTO TTOAUOPNVO (KAPE) / KATA UAKOG TWV
AUAOKOOEWY TIOU pEpeL 0 AEovag €10000U TOU KIBWTIOU TAXUTATWV.

To TOEPKL Ue Ta eAaThpLa Tou BpiokeTtal avapeoa oTo UAIKS TPLPNGQ Kal TO Ke-
VTPO TOU O{OKOU TOU GUMMAEKTN, AMOppo®a Toug Kpadaouous TG UeTado-
ong NG Kivnong Kat cuvteAel otnv opaAn petadoon tng (kivnong) 6tav to
aumpaylél cuunAékeTal.

‘Otav 1o aunpaylal cUPNAEKeTAL, TO XTEVL/ 0 HALOG OTIPWYVEL TO TTAATO, TTOU
medel 1o 0loko Tou aumpaylal mavw otnv miow mMAeupd Tou BoAdv, KpaTw-
VTag Tov 0Tn B€on Tou.

To POUAENAV TOU CUMMAEKTN €ival MPOOAPUOCHEVO O€ pia Brkn / don mou
BpiokeTal 6TO PMPOOTIVO HEPOG TOU KIBWTIOU TAXUTHTWV.

To dixaho / n QOUPKETA KLVE(TAL UTPOG - THOW OTO AKPO TOU TEPIPARKATOC
TOU KIBWTIOU TAXUTATWYV Kal evepyei / dpa mMAvw OTO POUAEUAV TTOU YALOTPA
/ Klveital mavw otn Bnkn / Baon Tou.

Ma va Eekivnoel To autokivnto 1) va BaAel taxutnTa, o 0dnyog eAeubepwvel
/ aprvel TO TIETAAL TOU apmPaytal yla va eUrAEEEL TO CUUTAEKTN OOTE va |-
TaepBei 1 Kivnon TG UNXAavAg 0TO cUOTNUA PeT@doong. MNa va aAAdEel Ta-
XUTNTa | va OTAUATAOEL TO AUTOKIVNTO, MATAEL TO TETAAL TOU AUMPAYLAl
(OOTE VA ArOoUVOECEL TN HNXAvr) ano Toug TpoxXoug.

4B Write a short definition of the clutch.
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Vocabulary — Terminology

(power-) transmission system cuoTtnua petadoong
Kivnong

drive train cuotnua petadoong kivnong

joint ouvdeopog, apuéde, Evoon

axle a&ovag

stage otddlo (dladikaoiag, eEEAENG)

clutch oupnAéktng, aunpaytal, aprndlw, KPATw oPLXTA
gearbox KIBOTIO TAXUTATWY, Cacuav

final drive TeAikn) petadoon kivnong, dlaoplko
drive gear ypavagla petadoong kivnong, dlapopikd
differential dlapopikd

drive (half)shaft nuagovio

driving/ driven (road) wheels kivntrplol Tpoxoi
coupling oUCeugn, oUUMAEEN

standstill akvnoia, otaon

engage a gear falw taxutnTa

pedal modwoTrplo, meTdAL

friction / dry clutch &npdg ouumAékTng, OUMMAEEN
TPIPNG

fluid coupling / drive = uypdq / USPAUAIKOG CUNTTIAE-
KTNG, UOPAUALKY OUMMAEEN

solid contact emagn otepev (Un UdPAUAIK®OV) pe-
POV

driving / pressure plate To mAat6 TOU GUUTAEKTN, Oi-
0KOG Tieong

driven / friction plate diokog TpIBfg / 0 diokog Tou
aunpayla

clutch disc diokog TpIBNG / 0 diokog TOU auMPAYLag
diaphragm spring 10 x1évl, 0 HAlog (10 Stappayua)
TOU OUUMAEKTN

release aneAeubepvw, anodeopelw, AMeAeUBEP®-
on, anod¢cueuon, anooUUrAeEn

release bearing T0 pOUAEUAV TOU GUUMAEKTN

lever HoxAog

release arm/ fork/ lever 1o dixalo, n GoupkéTa Tou
OUUTIAEKTN

clutch cover xeAava, kaBouUkt (n B1kn / 10 MepiBAN-
1 TOU OUUMAEKTN)

mounted 0TEPEWNUEVOG, TIAKTWHEVOG, TTPOCAPUOCHE-
vog, BLOWHEVOG

friction material uAikd TPIBNG

lining iveq UAIKOU TPIBAG, EMIKAAUYN, VTUCLUO, pOdpa
slide yAloTp®

spline auAdkL, Kapg, MOAUOPNVO

gearbox driving/ input shaft mpwtetwv / Kvntplog
agovag, agovag el0660u KIBwTiou TaXUTATWY, TPLL
VTIPEKT

spring cushioning ewAld eAatnpiou, TOEPKL

take-up petadoon, yetapipaon

sleeve Brkn (TOU POUAEPAV TOU GUUMAEKTN)

cable kaAadlo, vTiCa

gearbox casing xeAwva, kaBoukt (n 6nkn to mepi-
BANUA TOU KIBWTIOU TAXUTHTOV

engage e|l-/ OUP-TIAéKW, deopelw/-opal, (dla)kavovitw
act 0pw, evepyw

remove aQalp®, AMOUAKPUV®, HETAKIVEM

edge n akpn

exert aok® (m.x. mieon)

interrupt dlokoémnTW

exclusively amokAeloTIKa

fan aveulotpag, e€aeplotrpag

blade Aemida

fluid flywheel udpauAlkog peTatpoméag POMAG,
opOVOUNOG

prime 0 onuavTikdTePog, ormoudaldTepog, KAAATEPOG
shift aA\alw, petatoniCw, pixvw (to Bdpog, TV eu-
8Uvn), aAhayn, petatomion, Bapdia
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B. The transmission

El Manual and automatic transmissions

The transmission, usually referred to as the gearbox, is a mechanism that changes
speed and power ratios between the engine and the road wheels. Four general types
of transmission are in current use: the conventional or sliding-gear, the Hydra-Matic,
the torque-converter systems and the continuously variable transmission (CVT). The
last thee types are either semi- or fully automatic hydraulically-operated mechanisms
but, as they are complicated and their repair is quite costly, their use isn’t widespread.

Another, fully-automatic transmission type is the serial transmission, which is used
mostly in racing and some executive cars.

In automatic transmission, the transfer of the engine power is done by means of a
special fluid, which also lubricates the transmission and keeps it cool.

The automatic transmission systems provide a great number of gear ratios with no
shifting of gears. They are controlled by a selector lever which provides for the
reverse and sometimes for emergency-low gears.

Geartrain Fluid cooler

)

Torque converter

Differential

..,.f/ Cutaway view of a typical automatic transmission

© Haynes Publishing 2001. www.haynes.co.uk

e
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The manual transmission, which is still the most common transmission type, provides
for four or five forward speeds and one reverse. In the sliding gear, the engine power
is transmitted to the final drive via different combinations of gearwheels fitted on
shafts in the gearbox casing. The appropriate gear for each running condition® in the
manual transmission type is engaged by means of a lever, the gear(shift) lever, which
is operated by the driver.

gearwheel

gear = < _
power ratio + the speed of the car

Complete the diagram.

Transmission types

Automatic and
semi-automatic

Manual

Answer the questions.

1. Which transmission type is the most common?

2. Which is the most rarely used transmission type? Which cars is it used on?
3. Why aren't fully and semi- automatic transmissions widely used?

4. How is the engine power transferred in automatic transmissions?

*

By this term we mean the car’s speed in relation to the road conditions.
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5. What is the main difference between manual and automatic transmissions?
6. How is the transmission protected from wear due to friction and kept in good
condition? (Read the information in the box below.)

IMPORTANT |:| The shafts and gears of the manual transmission are enclosed
in a casing that contains a special lubricating oil. The oil level
should be checked regularly and renewed as recommended by
the manufacturer (usually around every 20,000 km) because, if
it gets low, the driver may have problems selecting gears, and
the transmission may become noisy or damaged.

On cars equipped with an automatic transmission system, it is
important to use the fluid type recommended by the
manufacturer and check its level regularly because, if it gets
too low, it will cause problems and damage expensive to repair.
A too high fluid level can cause damage, as well.

Write a short definition of the transmission system.
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E Manual transmission - The sliding gear

Input shaft

Crown wheel

Output shaft

Cutaway view of a typical manual gearbox Differential
© Haynes Publishing 2001. www.haynes.co.uk
Altemative terms
Transmission input / ......ccccocveeee. [ i, /
.................... [ eiiiivieeeeennn.. Shaft
Transmission QUtPUL/ ...cveeveeiiiiiieiiiiiieeiiiceee shaft

The conventional transmission usually consists of two shafts, each with gear(wheel)s
of varying diameters, that run in parallel next to each other. The first of these shafts
(A), known as the drive, driving, primary, main, or transmission input-shaft, transmits
the engine power from the clutch to the second shaft (B), known as driven or output
shaft, at a pre-selected power ratio (= speed) by meshing the appropriate set of
gear(wheel)s. The gears of the input shaft are permanently fixed to it. The gears of
the output shaft, on the other hand, are free to turn. As a result, the driven shaft can
rotate, even when the gears on it stay still. The engine power is transmitted to the
final drive by the output shaft, either directly (on front-wheel drive cars) or by means
of the propeller shaft (on the rear-wheel drive ones). The power transfer to the final
drive is done by means of a pinion gear, known as the final drive pinion, which is fitted
at the end of the output shaft and is in constant mesh with the differential.
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On front-wheel drive cars, the two shafts, via different combinations of gear(wheel)s,
depending on the gear in use, provide power for all the forward gears. For the reverse
speed, an extra gear, known as the idler gear, is required. The idler gear turns the
driven shaft (B) in the opposite direction from its normal rotation. The power transfer
to the final drive in all the gears is done by the output shaft.

Some front-wheel drive cars are equipped with a third shaft (C), commonly known as
the lay-shaft. On these cars, the lay-shaft transmits power to the final drive either in
both the 5th and the reverse gears or only in the reverse. In the other gears, the power
is transmitted by the second shaft. On these cars, the lay-shaft is also fitted with a
pinion gear, just like the output shaft. The two final drive pinions are in constant mesh
with the differential.

Input shaft

Lay-shaft

Output shaft

Front-wheel
driveshaft

Differential Crown-wheel Front-wheel driveshaft

Gearbox on a front-wheel drive car with three transmission shafts

© Volvo Car Corporation

Almost all rear-wheel drive cars and most four-wheel drive ones are equipped with a
lay-shaft which provides power for the reverse. On these cars, the gearwheels of both
the input and output shaft are permanently fixed and in constant mesh with the
gearwheels of the third shaft. The gears of the lay-shafts are free to rotate, so that the
lay-shaft can rotate even when the gears on it stay still. On these cars, the power of

the engine is transferred to the final drive by the =
, = — r.*
output shaft via the propeller shaft. - Propeller shaft
© Automobile Association Ltd
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Some other rear-wheel drive vehicles have a primary and two lay-shafts. On these
cars, the primary shaft is split into two parts. The first part functions as the input (A),
whereas the second as the output shaft (B). In the three or four forward speed gears,
the engine power is transmitted from the input to the output shaft via the first lay-shaft
(C), while in the 5th and the reverse, by the second lay-shaft (D). In the 4th gear,
power is usually transmitted directly from the input to the output shaft.

Gearbox casing

to the propeller
shaft

Gearbox with two lay-shafts on
Layshaft 2 shaft a rear-wheel drive car

© Volvo Car Corporation

In high gear (4th), the input and output shafts usually turn at the same speed,
regardless of the number of shafts in the gearbox. In the1st, 2nd, 3rd, and the reverse
gear, the driven shaft turns more slowly than the driving shaft. In the 5th gear, a pair
of gearwheels permits the driven shaft (B) to turn more rapidly than the driving shaft
(A). The transmission is then said to have overdrive. The overdrive is designed to
increase the speed of a car without taxing the engine beyond what is considered its
normal operating limit.

Do you know  |n modern cars, all gears are synchromesh, including the reverse. This

this? |:| means that a synchromesh assembly is fitted on the shaft(s) for each
free-to-rotate gearwheel, to secure that the gearwheel is rotating at
the same speed as the shaft when it is locked to it. When a driver
selects a gear, a lever moves a sliding synchromesh hub along the
shaft locking the appropriate gearwheel to it. In this way, the gears
can be engaged without crashing the transmission gearwheels, even
if they are not completely stationary at the time, thus allowing smooth
and quiet gear engagement.
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1. Reading Comprehension

1A Give titles to the thematic areas of the text about the sliding gear. Write them
in the spaces provided.

1B Choose an appropriate phrase from the list below to complete the sentences.

a) lay-shaft g) are permanently fixed
b) one or two pinion gears h) propeller shaft

c) a special oil i) output shaft

d) the gearbox casing j) idler gear

e) input shaft k) primary shaft

f) a special transmission fluid

10.
11.

12,

The shaft that carries the engine power from the clutch to the gear box is

The shaft that carries the engine power from the gear box to the final drive on
cars with two transmission shafts is called ................cccoeenn.

The shaft that transmits power to the final drive on some front-wheel drive cars
equipped with three shafts in the 5th and reverse gears is commonly known as

The extra gear that provides power for the reverse gear on front-wheel drive
cars equipped with two transmission shafts is usually referred to as the

On cars with three transmission shafts, the gearwheels of both the input and
output shaft ...l

On front-wheel drive cars, the transmission of power to the final drive is done directly
by means of ... depending on the structure of the gearbox.
On rear-wheel drive cars, the transmission of power to the final drive is done
by the oo viathe oo

Some rear-wheel drive vehicles are equipped with a ....occcoeiiiiiiiennnn
which is split into two parts that function as the ........ccccoeviiiiinnn. and the
.............................. These cars usually have two lay-shafts.

The shafts of the sliding gear are enclosed in ...........ccoecvveeviinneens

On cars with manual transmission, the shafts and gearwheels of the gearbox
are lubricated by .........cccl

Automatic transmissions are lubricated by ........ccccccoeiiinnnne
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1C Combine the appropriate information from the two columns to make
meaningful sentences. (In some cases, more than one combinations are possible.)

10.

11.

Most front-wheel drive cars have
Almost all rear- and 4-wheel
drive cars have

Some front-wheel drive cars have
On front-wheel drive cars with
two shafts,

On most front-wheel drive cars
with three shafts

On rear- and 4-wheel drive cars
with one lay-shaft,

In the 4th forward gear,

In the 1st, 2nd, 3rd forward gears
and the reverse,

In the 5th gear, the output shaft
On some front-wheel drive cars
with three shafts,

On some rear-wheel drive cars
with two lay-shafts

1D Answer the questions.
How is the appropriate gear engaged on cars with manual transmission?

1.

Are all the gearwheels the same?

a) various combinations of gears on the
input and output shafts provide power
for all the forward gears.

b) the engine power is transferred to the
final drive by the output shaft .

c) turns more rapidly than the input
shaft.

d) two shafts: the input and the output.

e) three shafts: the input, the output and
the lay-shaft.

f) the input and output shafts turn at the
same speed.

g) the lay-shaft transmits power to the
final drive in the 5th and reverse
gears.

h) the output shaft turns more slowly
than the input.

i) the idler gear provides power for the
reverse.

j) the lay-shaft provides power for the
reverse.

k) in the 4th gear, the power is
transmitted directly from the input to
the output shaft, while in all the other
gears, it is transmitted by means of
the two lay-shafts.

What is the function of the driving shaft?
How is the power of the engine transmitted from the driving to the other shafts

and the idler gear?
What is the final drive pinion?
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Which cars are equipped with a third shaft? What is its function?

On which shafts are the gearwheels permanently fixed?

Why are the gearwheels on one of the shafts free to rotate?

How is the power of the engine transmitted to the final drive on the various car types?

© ® N o

2. Vocabulary practice

2A Write the English equivalent term.

AEOVAG ELOOOOU: wevvviiiieeeiiiiiiiiiieee e

AEoVAQ EEODOU: v

BONONTIKAG AEOVAG: wovveeiiiiiiieeee et

KEVTPLKOG AEovag amd CACUAV 0€ SLAPOPIKO: ..vvvreeeeeeieiiiiee e e e et e e
0 TEUTEANG (TO YPAVALL TNG OTIOBEV): weveeiiieee e eiieeeeiee e eeee e
KOVIKO YPAVACLL LETABOONG KIVNOTG, TIVIOV: iiiiiiiiiiieee e e et e et
(UTTPOOTIVER) TAXUTNTEG: weevveerrereerreesrieeeieeeeeesseeeeneeeenens

1 OTUOOEV (TAXUTITA): werereereereieeiiee e eeee e neee e

N 5N (TaxUTNTA) / TAXUTNTA TOAGIOLOU: weeieieeiiieciiee s eiiee e iee e

© ©® N o g R~ w2

2B Identify which term from the list is defined below.

level stationary permanent ratio constant manual
emergency automatic conventional

1. the relationship between two things expressed in numbers or amounts that
shows how much greater the one is than the other: ..........cccoovi
2. a machine, mechanism or device that has controls which enable it to perform a
task without needing to be operated by a person constantly: ........cc.cccoevveennn
3. a machine, mechanism or device operated by hand rather than by electricity or
amMOtOr: oo
4. something that lasts or is fixed somewhere for ever so that it cannot be moved:
an unexpected and difficult or dangerous situation: ...........cccoeiiiiiiiiii s
the height of the surface of a liquid in a container: ..........cccccoeviiiiiiinen,
a product that is usually used or has been in use for along time: .........cccceovnes
something that stays the same / unchanged over a particular period of time:

® N o o

9. something that is not moving: ......cccoceeviiiii
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2C Match the verbs in column A with their definition in column B.

a) go together well; fit closely; engage; combine

1. crash b) put a thing inside something, e.g. a casing, surround it completely
2. mesh c) use all the power of something, e.g. the engine, so that it has
3. lock great difficulty in carrying out what it is designed to do

4. tax d) hit violently on something and be damaged or destroyed

5. enclose

e) fix something firmly in a position or place

2D Complete the left and right columns with the synonyms and antonyms of the
words in the middle column.

Synonyms Antonyms
varying

required

right; correct; suitable
main; important
common; ordinary; usual
reduce; lessen
permanent

stationary

complicated

expensive

2E Word formation

The prefixes: semi-, self-, multi-, pre- and re-.

a. Study the following.

1. semi-: indicates that something is partly, but not completely, in a particular state
e.g. semi-professional, semi-tropical

2. self-: indicates that you do something to yourself or by yourself
e.g. self-diagnostic, self-employed

3. multi-: indicates that something consists of many things of a particular kind
e.g. multi-point injection, multi-lingual

4. pre-: indicates that something takes place before a particular date, period, event
e.g. preliminary, pre-historic

5. re-: describes a change in the position or state of something
e.g. replace, re-arrange
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b. Form new words by adding the above prefixes to the words below.

organized adjustable make taught
educated industrial professional national
circle skilled cooked sphere
automatic system arranged defence
heated place centred cylinder
act service media construct

set existing ignited determined

the list.

2F Fill in the gaps in the sentences below with the appropriate preposition from

to of

on in

at with

from

1. Most cars are equipped

........ all the forward gears.
2. The gearwheels of the driven shaft are in constant mesh

of the primary shaft.

3. The driver engages the appropriate gear
means ........ a lever.

4. The job of the transmission system is to transmit power

the final drive.
Depending ........

The gears ........

® N o o

The driven shaft is usually referred ........
the input shaft are permanently fixed
The shafts and gears of the sliding gear are completely enclosed ........ the

gearbox casing that contains a special lubricating oil.
9. the 4th gear, the input and output shafts usually turn
10. The transmission system consists ........

gearwheels fitted

them.

two transmission shafts, which provide power
the gearwheels

each running condition by

the gear in use, the gearwheels mesh differently.
as output shaft.

the same speed.
two or thee shafts and a number of
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3. Language functions
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Expressing cause/reason - result/consequence

There are various ways to express the above relationships. Study the table.

Cause / Reason Result / Consequence
because of — S0 B
due to J + noun as a result
thanks to consequently
thus
+ sentence
therefore
as - (in) this way
since J + sentence for that reason
because thatis why
Examples

Due to / because of the large battery size, electric cars have limited space for
passengers and their luggage.

Thanks to the lightweight materials used in their construction, modern cars are
more fuel efficient.

Because / as / since modern cars are lighter, they are more fuel efficient.
Modern cars are much lighter, so / as a result / thus / consequently / therefore
their operation is more economical.

Modern cars are smaller and lighter; in this way / for that reason they consume
less fuel.

Practice

Use expressions from the table to join the sentences below. Make any necessary
changes.

1.

The ECU is connected to sensors that monitor the function of the engine and the
various car systems. The ECU knows exactly how the engine is running and how
the various systems operate.

Examples

* Thanks to / because of the sensors that monitor the function of the engine and
the various car systems, the ECU knows exactly how the engine is running and
the various systems operate.

196
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10.

11.
12

13.

14.

16.

* Because / as the ECU is connected to sensors that monitor the function of the
engine and the various car systems, it knows exactly how the engine is running
and the various systems operate.

* The ECU is connected to sensors that monitor the function of the engine and
the various car systems, (and) so / as a result / therefore it knows exactly how
the engine is running and the various systems operate.

Car industry is the world’s largest manufacturing industry. - It is of major
economic and social importance.

The increases in the price of oil in the 70s were accompanied by decreases in
demand for motor cars. - Manufacturers started developing energy-saving
vehicles.

Butane, natural gas and bio-gas are highly explosive. — Their use is limited.
The Wankel rotary engine proved less fuel-efficient than expected. — It remained
a low-production.

There were increasing concerns over the harmful gas emissions. — All cars after
80s use unleaded fuel and are equipped with emission controls.

Electric cars have some drawbacks. — Manufacturers have started experimenting
with fuel-cell hybrid cars.

The battery of the fuel-cell hybrid cars is charged by the petrol engine. — It
requires no external charging.

The battery size of fuel-cell cars is quite small. — They have enough space for five
passengers and their luggage.

Each piston reciprocates inside the cylinder about 100 times a second. — They
must be very strong and at the same time light. — They are made of a light
aluminium alloy.

The valve tappets are self-adjusting. — They need no maintenance.

The fuel in diesel engines is self-ignited. — Diesel engines need no ignition
system.

The pressure plate is mounted to rotate with the flywheel. — When the clutch is
engaged, the rotation of the flywheel is transferred to the gearbox by means of the
gear box input shaft, which starts to rotate driven by the clutch disc.

Automatic transmissions are complicated and their repair is quite costly. — Their
use isn’t widespread.

The gears of the output transmission shaft are free to turn. — It can rotate, even
when the gears on it stay still.
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Vocabulary - Terminology

ratio AoyoqQ

power ratio Adyog LoxUog

be in current use eival o gupeia xpnon, xen-
olyoroleital eupews

conventional ocuvnblouévog, Kolvédg, TAALOG,
napadoolakds (o€ avTOLaoTOAR e TO oUYXpPo-
Vo, e€eAtypévo)

slide oAloBaivw, YALOTP®, OAioBnon

sliding gear cuumAe€n oAiobnong

torque pomn

torque converter peTatpoméag pomng
Hydra-Matic transmission udpauAilkn UeTado-
on kivnong

continuousty variable transmission cuvexwg
petaBaAléuevn peT@dodn kivnong

serial transmission oeiplakn petadoon kivn-
ong

semi- nui- (loo-), Oxt MANPWG

widespread 01ad0edouévog, €UPEWG XPNOLUO-
noloupevoq

manual xelpokivnTog, 6l autduatoq
gear(shift) lever poxAog / Aefiég (emhoyng /
aAlayng) TaxutnTwy

costly akplog

selector lever poxAog / AeBLég emhoyng
emergency low gear 10 apyo

forward (speed) éumpooBev / unpooTtivy Tayu-
mTa

unlimited aneploplotog

reverse speed n éroBev (taxutnTa)

level eninedo, 0TGBUN

shifting aAAayr, petatomnion, petapopd
driving/ drive/ main/ primary/ input shaft kwn-
plog d€ovag Loxuog / a€ovag petadoong ki-
vnong

driven / output shaft kivouuevog/ deutepelnv
akovag, akovag e€6dou / etapopdg kivnong /
loxuog

mesh eunAékw, EUMAOKN

set oUvolo e€aptnudtwy, ypavallov KAm, oel-
pa

permanently poviua

still akivntog, akoun

pinion (gear) 080VTIWTOG KWVIKOG TPOXOG, M-
VIOV

propeller shaft kevipikog a€ovag

idler gear o TepmeéAng (to ypavadl tng omt-
ofev)

lay-shaft napamAeupog / Bondntikdg a€ovag
constant cuvexng

enclosed (in) mou mepikAeieTal

overdrive 5n taxunta, Eekoupaotn TaXUTNTA,
TayxutnTa Ta&dlou

tax emPapuvw, poporoyw, pOPOQ

beyond mnépa anéd

limit meplopiCw, pelwvw, 6plo, MEPLOPLONOS
synchromesh cuvypovilé

lock KAEWDWVW, OTEPEDVM UOVIUA

hub = poupketa

crash ouvTpiBw, KATAOTPEPW / -OuaAL e TIPO-
0KPOUQT], CUYKPOUW / -OpalL

stationary akivnrtog, otabepog
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C. The final drive

TYPICAL FRONT-
WHEEL-DRIVE
LAYOUT
: -
"y
"\x
e, ..\\\'\.
Gearbox / e
Differential
Driveshafts
Rear propeller shaft
Gearbox Rear differential
- TYPICAL FOUR-
,I" m WHEEL-DRIVE
|.' 1 LAYOUT
i e,
/ b
Driveshafts - - [ | Driveshafts
o
=, S
h
Front differential Front propeller shaft Transfer gearbox
Propeller shaft

TYPICAL REAR-
WHEEL-DRIVE
| === :
- i
III
Engine '

Driveshafts

Bl The differential

Gearbox

Differential

© Haynes Publishing 2001. www.haynes.co.uk
The final drive, usually referred to as the differential, is the system that takes the
engine power from the gearbox and transmits it to the drive (half-)shafts and the
depending on the type of the car.

driving road wheels; either to two, the front or the rear, or to all four of them,
UNIT15 THE TRANSMISSION SYSTEM
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The differential consists of the crownwheel, two differential or side pinion gears and
two differential or side gears, all of the bevel type with straight teeth. The side pinions
are commonly known as planet pinions or gears, while the side gears as sun gears. The
set of gears is contained in the differential housing, or cage, which is bolted to the
crownwheel and rotates with it. The crownwheel is driven by the final drive pinions.

Planet gear

Inner
drivshaft Outer

drivshaft

Altemative terms

Sun gear differential side gears .............cccouvne. /
Planet gear

The differential

© Haynes Publishing 2001. www.haynes.co.uk

Complete the sentences.

1. 0N the cars, the power of the engine is
transferred to the front road wheels. Onthe ......cccccooviiiiiic it
is transmitted to the rear wheels and ON .....cccoeeeviiiiiiiiiiiiiiiee e, , the
engine power is transferred t0 ........cccoooeveviiiieiiinnns

2. All the gears of the differential are of the ............ type with .............

3. The differential housing is ...........cc....... to the crownwheel, and as a result it
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1. Listening activity

[sTer 1 Rore]

The information in the table below is taken from a text that describes the differential
on the various types of vehicles. Familiarize yourself with the information in the
table and, while listening to the text, number the items in the table, in the order
you hear them in each paragraph of the text your teacher is going to read.

Table with missing information

1st paragraph 2nd paragraph 3rd paragraph
a) in constant engagement | a) depending on the manu- | a) propeller shaft
b) under high pressure facturer b) drives the crownwheel
c) the differential housing | b) is the most common in ¢) universal joint
d) free to rotate family cars now-a-days | d) the two driveshafts
e) is transmitted to the c) casing as the gearbox e) crownwheel and the
driveshafts d) of the final drive pinions differential cage

f) to the final drive

step 2o re] |

Listen to the text again and make sure you have numbered the phrases correctly.

sTeP 3 Boe]

Listen to the text again and make sure that you have numbered the phrases
correctly.
Write each phrases from the table in its appropriate place in the text below.

1. Each of the two planet gears is .......ccccoevvviiiiiiiiiciccc e (1) on a
single shaft, which is fixed across the middle of ..........cccoevevvieiiiiiiiicceee (2),
The two sun gears are attached to a driveshaft each, driving it. The planet pinions
and the SUN gears are ........ccccceeveeveeeeiece e (3). The power of the engine
............................................................... (4) by a rolling and sliding action between
the teeth of the planet pinions and the sun gears ........ccccccceeevieiiiieinnn. (5),

UNIT15 THE TRANSMISSION SYSTEM 201
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2. On the front-wheel drive technology,

WHICh e

the crownwheel and the differential
housing are located in the front of
the car. They are enclosed in the
SAME vvvvviieeeeeeieeciieee e (2),
The engine power is transmitted
from the gear box directly to the

casing which is supported in the rear
axle casing, between ........cccceeeenne.
............ (2). The power of the engine is
transferred from the transmission
................................... (3) by the gear
box output shaft via the propeller shaft.
The propeller shaft is a steel tube with
two universal joints* at each end. One

of the universal joints connects the .......... oo,

shaft. The other .....ccccccovvvvvvvcievreee,

Universal joints
r

16-11-2001 07:35 ™A% 202 $

Front-wheel
driveshaft

Crown wheel

Drive half shaft "

connected to
road wheel

Differential
casing _|]f

Propeller shaft

Sun gear attached
to half shaft

Final drive pinion
_drives crown wheel

Do

Planet pinions /ﬁ k-_',..l
LII.-.
Universal joint A

©A

driven by propeller shaft

M Gearbor

bile A iation Devel Ltd

(4) to the gearbox output

(5) connects the propeller shaft to another short
shaft, which ends to the final drive pinion that

© Aut

The universal joints, which are attached on the propeller shaft, allow for the suspension movements and the
movements of the transmission.

202
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Follow up

Give the text a title. Write it in the space provided over it.

2. Writing activity

Write: 1. a short definition of the propeller shaft, and
2. adescription of the way the engine power is transferred from the gearbox
to the differential on the front- and rear-wheel drive vehicles.

How the differential operates
Regardless of the type of vehicle, all differentials operate in the same way.

turns the crownwheel. The crownwheel transfers the drive
. As the differential cage rotates,
. The driveshafts start rotating

The final drive pinion
to the planet pinions, via the differential cage
the planet pinions push the sun gears to turn
and, as a result, they drive the wheels.

When the vehicle drives in a straight line, the whole unit rotates as one. When the car
turns, the inner wheel slows down. This makes the planet pinions to turn on their axis,
thus speeding up the outer wheel. Though the speed of the two driving wheels differs,
when the car is turning, the amount of power they receive is the same.

Inner driveshaft
rotating slowly Turning planet gear

Outer driveshaft
rotating quickly

Slow turning sun gear L Faster turning sun gear
Turning
planet gear

© Haynes Publishing 2001. www.haynes.co.uk
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[TABK (g ] = v reerrrerrerrrat et

The phrases below include some additional information about the components of the
differential mentioned in the short text above. They all belong to the 2nd paragraph of
the text. Say: a) which component each phrase is related to and b) which gap in
the text each phrase fits in.

a. which are free to rotate on their shafts that are fixed across the middle of
the differential housing,

b. since the sun gears are attached to the end of the drive-shafts,

¢. which is attached at the end of the transmission shaft that transfers the
engine power from the gearbox to the final drive,

d. which is bolted to the crownwheel and rotates with it

IMPORTANT |:| The differential casing of the rear-wheel drive cars contains oil
that lubricates the gears and the axle. The oil level in the casing
needs regular checking (around every 100,000km) because, if it
gets low, the differential may be damaged. The oil should be
renewed at the manufacturer's recommended intervals.

The universal joints of the propeller shaft are grease lubricated.
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The last link in the chain of mechanisms that transmit the power from the engine to the
driving wheels are the driveshafts. One end of each driveshatft is attached to a sun gear
and, as a result, it is fixed to the differential cage; the other end is fixed to the wheel
hub. The design of the driveshafts depends on the type of vehicle.

MacPherson
strut

Brake
assembly -

Lower arm

Steering wheel

Steering
shaft

- Subframe

The driveshafts on a front-wheel drive car
© Haynes Publishing 2001. www.haynes.co.uk

On front-wheel drive vehicles, the angle of both the wheels and the driveshafts
changes as the steering wheel is turned and the suspension of the vehicle moves. To

allow for these movements, the ends of
the front wheel driveshats are equipped
with constant velocity joints. The inner
joints, which are located before the sun
gears, are usually of the ball type; the
outer joints, which are located before
the wheel hub, are of the universal
type. The joints are lubricated with a
special grease and they are covered
with flexible rubber gaiters. The gaiters
should be checked at regular intervals
for damage.

Outer constant

velocity joint o
e
P e
el Inner constant
-

velocity joint

",

Gaiter

Typical front-wheel driveshaft assembly

© Haynes Publishing 2001. www.haynes.co.uk
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Both ends of the driveshafts of the Shock Driveshaft Differential

‘ o absorber i Universal castin
rear-wheel drive cars with independent = joint 9

. ' i =k -
suspension are equipped with universal % & 7. .
o ) spring - =iy '¥ 1 ; ! =
joints to allow for the suspension i b ﬂ” Sy
L. = R ; -~ ] A
movement. These joints also need i _ﬁ"f;*,h =7
N = - -
regular greasing. . --.IFE:;‘_;'.ffframng
T®=.  arm

© Haynes Publishing 2001. www.haynes.co.uk

The driveshafts of the rear-wheel drive e

cars with a rigid rear axle assembly are £

straight and, as they are enclosed in ﬂ;

the rear axle, they don’t have any joints E("fl‘::gg“a'/ sy 7 '
but run straight from the differential to ‘h‘:‘,-”‘;"h Qi

the wheel hubs.

© Volvo Car Corporation

1. Reading comprehension

1A The following sentences are incorrect. Correct the wrong information in them.

. The two planet gears are attached to the end of the shafts that transmit the

power from the gearbox to the final drive, while the two sun gears are attached
on two short shafts which are fixed in the middle of the crownwheel.

. The crownwheel is bolted on the differential cage and is driven by it.

. The final drive pinion drives the differential cage.

. The planet gears are in constant mesh with the final drive pinions.

. On-rear wheel drive vehicles, the differential is enclosed in the same casing as

the gearbox, so the engine power is transmitted directly from the gearbox to
the final drive.

. The propeller shaft is an extension of the gearbox output shaft. It has a ball-

joint at each end and is used in front-wheel drive cars to transfer the engine
power to the wheel hubs.

. The driveshafts of the rear-wheel drive vehicles with rigid rear-axle assembly

are equipped with ball joints to allow for the suspension movement.
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1B Answer the questions.

1.

How are the shafts, gears and wheels that transmit the engine power to
another system, mechanism or component driving it usually called?

. How are the shafts, gears and wheels that take the engine power from another

component and are driven by it usually called?

3. What is the type of the gears that are contained in the differential cage?
4. Which gears in the final drive are in constant engagement?
5. What kind of joints are used in the various shafts in the last stage of the power

transmission system?

. What is the use of the various types of joints used on the driveshafts?
.How are the gears and joints in the final drive protected from wear due to

friction?

. What is the function of the driveshafts?
. How does the differential operate when the car moves in a straight line and how

when it turns?

2. Vocabulary practice

2A Write the Greek equivalent term

1.

bevel type gear: ......cccccovvviiiiiiii

2. propeller shaft: ...,

3. rolling and sliding action: ........ccccovieeniiiie e
4.
5
6
7

constant velocity joint: ...

. wheel hub: ..o
. universal joint: .
. balljoint:

2B Write the English equivalent term or expression.

© ® N o g R~ bd

OUOTIHA AVAPTINONG: wrrvreeeeeiiriireeeeesiierereeeesennenens

OUOTINHA OLEUBUVONG: toiiiiiiieee e eiiiiiee e e e eiiiieee e

OUOTNHA GKAUMTOU THOW AEOVA: wevvieieiiiiiiiieeeeeeiieee e

NUIAEOVIO: ..o,

EUKAUTTEG EAQOTIKEG ETUKAAUWELG / POUOKEG: vuvvvvreeirerireesrrrereeesnrreeeesnnnenens
UTIO UPNAR THEOM: wevvieiiiieeee e

ETHURPAOUVI: oot

AVAAOYQ HE TOV KATAOKEUAOTI]: wevvveeeiiiiiiieeeeeeeeiiire e e e e e

ETUTAXUVE: wevveeiiiireeeeiiieeeeiieeeeeniieeee e
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2C Choose the appropriate preposition from the list to fill in the gaps in the

2D

sentences below it.

up between with for in down to

1. The transmission shafts are contained ................. the gearbox.

2. The final-drive pinion is attached ................. the shaft that transfers the
engine power ................. the crownwheel.

3. The propeller shaft is a steel tube ................. a universal joint at each end.

4. On rear-wheel drive vehicles, the differential is located ................. the rear
of thecar ... the two driveshafts.

5. Toallow .....ccceeeeeee. the movements of steering and transmission systems,
the front driveshafts have two velocity joints each.

6. The outer end of the driveshafts is connected ................. the wheel hub by
means of a universal joint.

7. The constant velocity joints are lubricated ................. a special grease and
covered .....coovveeenn. rubber gaiters.

8. Don’t forget to check the gaiters ................. damage and the level of the oil
contained ................ the gearbox and the differential casing.

9. Be careful. Slow ................ and keep the car ................. a straight line.
Don’t speed ................. before you cross the central road.

Word formation

a. The suffixes -ful and -less

The above suffixes are added to nouns to form adjectives.

The adjectives formed by adding the suffix -ful mean: full of....
e.g. beauty — beautiful, peace — peaceful

The adjectives formed by adding the suffix -less mean: not having, without...

e.g. wire — wireless, regard — regardless
Use the above suffixes to form adjectives out of the nouns below.
Adjective Adjective
Noun Noun
+ -ful + -less + =ful + -less

success use
wonder speech
home skill
hope harm
help worth
price respect
care rest

208
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b. The suffix -ly

By adding the suffix -ly to adjectives we form adverbs of manner.

e.g. different — differently warm — warmly

Don’t forget that when the adjective ends in I, the | is doubled.
e.g. universal — universally manual — manually
Practice

Choose nouns from the list and form them appropriately to fill in the gaps in
the sentences below it.

regular  primary normal manual common direct automatic
free rapid continuous permanent special constant

1. This book aims .......ccccceeeiiinnnnn, at teaching the students technical terms
related to their specialty.

2. The mechanism operates ............ccceevvvvvennnn. .

3. The final drive is ....cccccevvvvvvnnnenn, referred to as the differential.

4. The shaft rotates .....cccooveeviiiiii, driven by the engine.

5. The gears of the transmission input shaft are ...................... fixed on it, and
they are ..o engaged with the gears on the input shaft.

6. The crankshaft and the two camshafts rotate ................. thanks to the

bearings they are installed in.

7. On front-wheel drive cars, the power of the engine is transferred .................
to the final drive.

8. To prevent damages, it is important to check the level of the transmission fluid

0. e the oil in the differential casing should be renewed every
120,000 km.

10. In the 5t gear the output shaft turns more ..........ccoevvel .

11. This transmission type is .....cccccevvveveiiiinneenns designed for racing cars.

12. In the sliding gear, the gears are engaged ........cccceeevvvrennnee by means of a
lever operated by the driver.
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3. Use fo English
S. Future, S. Present Perfect and the modals in passive voice

Study the examples.

* The phone call has been made from a city in Germany.

* The burglars have been arrested by the police.

* He will be given the motorcycle he dreamt of as a birthday present by his parents.
* The car must be taken to the garage at around 10 o’clock tomorrow morning.

* My supervisor may be promoted soon and | hope that I'll be offered his post.

* The damage cannot / could not be repaired.

* The shop should have been painted by now.

Practice
The sentences below are in various simple tenses in the active voice.
Choose ten sentences and rewrite them in the passive voice. Check in class.

They will not take the decision until next morning.
They have already replaced the spark plugs.
The Japanese have dominated the car market since 1975.
In the next decade, they will construct more fuel-cell cars.
They sold the car | liked for 5,000 ECU yesterday afternoon.
His company might send George to England in August.
They have offered him the post of the Production Manager in Poland.
Everybody recognizes his professional skills.
They should have postponed the meeting earlier.
. The company will fire 400 workers until the end of the year.
. They built the factory only two years ago.
. Someone must replace the cable immediately.
. The owner of the car hasn’t checked the transmission fluid level since last summer.
. The driver disengages the clutch by pressing the clutch pedal.
. They have just brought the spare part you ordered last Tuesday.
. Someone should have cleaned the grease from the floor by now.
. A selector lever controls automatic transmissions.
. They have sent the answer to his application letter by fax.
. Don’t worry. The assistant will fit the new glow plugs in a few minutes.
. The boy cannot remove the rusty bolt.

© ® N o g kw2

N = b ed ed ed eh eh edh ek
O ©W 0 N oo o A~ W N =+ o
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4. Writing activity

4A Translate the following sentences into English.

1.

H owAld tou dla@optkou eival oTEPEWMEVN E TIEIPOUG /UTTOUAGVIA OTOV KUPLO
0d0vTWTSO TPOXO TOU dLlaPopLkoU.

O mAavnteqg eival mpooaptnuévol oe dUo Kovtoug Ggoveg / meipoug Tou eival
OTEPEWMEVOL EYKAPOLA 0TO PECO TNS PWALAG TOU dLaPopLIKOU.

3. OumAavrteg kal ot iAol eival e ouvexr oUUTAEEDN.
4. 370 OXAMATA HE Kivnom OTOUG EUTPOC TPOXOUG, TO SLAPOPLKO BpiokeTal 0To idlo

KEAUQOG LE TO KIBMOTIO TAXUTHTWV.

270 autokivnta e kivnon otoug miow TpoXoug, To dLapoptkéd BpiokeTtal OTO Ké-
Auog Tou miow d€ova / otnv KoukouBdayla avaueoa ota duo nuiagovia.

H otdbun Tou AlmavTikou 0Tnv KoUuKouBayta Tou micw aova mpemnel va eAeyxe-
TAl 0¢ TAKTA OlaoTHATA YIaTi, av KateReL xaunAd, 1o dlapoplkd propei va na-
Bel {nuid.

‘Otav 10 autokivnTo Kiveital oe eubeia ypayun, ot dUO KIvnThplol Tpoxoi mept-
oTpéPovTal he Tnv idla Taxutnta. ‘OTav to autokivnTo oTpiPel, xapn oto dapo-
PIKO, 0 €0WTEPIKOS TPOXOG (Umopel va) emBpaduvel evw 0 eEWTEPIKOG AuEavel
TaxutnTa.

a va eival duvatég ol KIVAoELg Tou cuoTAUATog dlelbuvong Kal Tou cuoThua-
TOG avApTtnong, Ta Akpa TV NUIAEOVIOV TWV UIPOOTIVOV TPOXWV gival epodla-
OMéEVA PE UTTIIALOQOPOUG KAl apBpwToUC OUVOECHOUG / OTAUPOUG TIOU KAAUTTO-
VTAL Aro EUKAUMTEG EAAOTIKEG POUOKEG.

4B Write a definition of the final drive.
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— Useful tools

‘ﬂ“‘P

Extractor for ball joints (USAG)

Clutch aligner (Facom)
Pubutotn¢ ouunAgxTn

Ball-joint separator (USAG)
E€oAkeic ouvdéouwy e pmidia

Shaft and bearing separator (Facom)
EEoAkéag yia déovec kat poureuav

Gear separator (Facom)
E&oAkéac yia ypavalia

Bearing separator (Facom)
EEoAkéacg yia poureuav
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Press (Facom) Ram (Facom)
lpéoa OnAukn Bdon npgoag

.
(Facom)
(USAG) Jacks
puAot
Hydro-pneumatic pump fitted with pressure gauge (Facom)
AvTAia pe uetpntn nieong / LavouETPO
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Vocabulary - Terminology

crownheel KUplLog 0d0VTWTOS TPOXOS dLAPOPIKOU,
KOpWVa, KOVIKOG 000VTWTOG TPOXOG

side/ planet pinion gear (ypavadl) mhavatng

side/ sun gear NAlog, dopuopog (ypavadl) dao-
plKou

bevel type gear 0d0vTTOG KOVIKOG TPOXOG, Ypava-
{1 ue eAAewpoeldeiq auhakeq

bolt unouAovi, oTepem@vw pe UMoOUAGVIa

attach npooapudlw, MPOoKOAA®D

differential housing/ cage owALd dtapopikou
differential casing koukouBdyta, mepiBAnua / BN7kn
dlapopikou

rolling and sliding action dpdaon / kivnon kUAlong
Kat oAiobnong

universal joint apBpwt6¢ 0UVOECHOG, OTAUPO]
lubricating oil Atmavtiko, BaABoAivn

grease ypaoo

axle d€ovaq

interval (ue00-)d1a0TNUA, O EVOIANETOG XPOVOQ
regardless aveEapnTa

link ouvééw, deopog, KPikog

suspension avaptnon

hub akpa&ovio

design oxedlalw, oxedlaouog, oxédo
steering dleUbuvon (0xNUATOG), XELPLOKOG
angle yovia

velocity taxutnta

constant velocity joint ouvéeopog

ball joint urAlo@dpoq ouvoeooq

grease Anaivw, Almog, AtmavTiko

flexible eukauntog

gaiter pouoka, KAAuppa

independent suspension ave€aptntn avaptnon
rigid akapumntog, SUOKAUMTOG
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Diesel engines are widely used in the various means of transport, particularly in trains,
ships and lorries. They are also used in power plants to produce electricity.

Diesel, like petrol engines, belong to the Internal Combustion Engines and have a lot
in common. Their mechanical parts, for instance, are almost the same.

injection nozzle inlet valve

exhaust manifold
fuel filter -

- piston

injection pump . §
connecting ro

camshaft —

crankshaft
oil filter
— oil sump
oil pump = ol fillter

Cross section of a diesel engine

The essential difference between these two types of engines is that they use a
different type of fuel. The petrol engine uses gasoline whereas the diesel engine uses
diesel oil, instead. As a result, they operate differently.

The main differences in operation are: a) the order the fuel and air enter the
combustion chamber and b) the way the fuel/air (f/a) mixture is ignited.

The petrol engine admits fuel and air simultaneously on the induction stroke. In modern
cars, the air enters the cylinder flowing past the intake valves while the petrol is
injected directly in the combustion chamber, by an injector. There, the fuel intermixes
with the air and is vaporised. In conventional petrol cars, the fuel and air enter the
cylinder already intermixed*. On the compression stroke, the f/a mixture is compressed
by the piston, and just before the piston reaches the TDC**, it is ignited by a spark
produced by the spark plug that is fitted at the top of the cylinder of the petrol engine.

* On conventional petrol cars, the petrol is intermixed with the air in the carburettor.
** Top Dead Centre is the top of the piston stroke, that is, the highest point the piston reaches as it moves
upwards.
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The diesel engine, on the other hand, admits

| injection  only air on the induction stroke. The air enters
PP the cylinder flowing past the inlet valves,

. 1 exactly as in the petrol engines. On the

f]t_e; - compression stroke, the air is compressed by
{:t%ﬂ ﬁ} 1 the piston and its temperature becomes very

= v gﬁfndp high, above the self-ignition point of the fuel.

. " At about the end of the compression stoke, a

fine spray of fuel is injected through an

injector, located at the top of each cylinder,

Schematic diagram of the fuel system directly into the combustion chamber. As the

in a diesel engine fuel intermixes with the high temperature air,

it is automatically ignited, and so combustion occurs. The diesel engine, therefore, has
no ignition system and, as a result, its electrical system is much simpler.

Modern diesel-engined cars are equipped with an electronic control unit exactly as the

petrol-engined ones.

inlet valve  exhaust valve DIESEL/ 4-STROKE CYCLE © Automobile Association Ltd
111 I

-l|1 !|F- ﬁ\i | - =
fl | L
1. Inlet valve is open, 2. Both valves are Just before maximum 3. Heat ignites the 4, Piston reaches
exhaust valve closed. closed, piston rises compression, fuel is mixture which ex- bottom and rises as
Air enters cylinder, to compress air in squirted into chamber pands and forces exhaust valve opens
and inlet valve closes. combustion chamber.  to vaporise in hot air. the piston down. Gases escape.

Compared to gasoline ones, diesel engines are more heavily built, because of the
higher compression ratios (14 or more to one) they use, they have a noisier operation,
due to the increased engine’s vibrations, and are more expensive to repair. Moreover,
diesel-engined cars have slower acceleration and lower maximum speed, with
crankshaft speeds of 100 to 750 revolutions per minute (rpm) compared to 2,500 to
5,000 rpm for the typical petrol-engined cars. Despite their disadvantages, however,
because of their very high compression ratio, which results in greater efficiency, and
because they operate on less expensive fuel oils, diesel engines have become popular
and are being fitted in an increasing number of private cars.
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1. Reading comprehension

1A Answer the questions.

1. Where are the diesel engines used?
Do the mechanical parts of petrol and diesel-oil engines differ greatly?
Which are the two main differences between diesel-oil and gasoline engines?
Do fuel and air enter the engine at the same time in a diesel engine?
What is the TDC?
Why do diesel-oil engines have neither a carburettor nor a fuel ignition system?
Which are the advantages of petrol-engined cars over the diesel-oil ones?
Which are the crankshaft speeds of a diesel-oil, and which of a petrol engine?
Why does an increasing number of people prefer diesel to petrol engines?

© ® N o g s wDd

1B Which type of engine (petrol or diesel) does each of the two cylinders
illustrated below belong to? Give reasons.

| 1

| * |
| = |
| |
|

| I

Picture A Picture B

© Automobile Association Developments Ltd
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1C Which type of I.C.E. do the following items belong to? Tick appropriately as

in the example.

ITEMS

ENGINETYPE

Petrol

Conventional

With fuel
injection

Diesel-oil

PARTS

cylinders

pistons

connecting rods

crankshaft

camshaft(s)

flywheel

oil sump

valves

spark plugs

injectors

carburettor

distributor*

ignition coil**

electronic ignition module

fuel tank

fuel pump

fuel filter

electronic control unit

FUEL

leaded gasoline / petrol

unleaded gasoline / petrol

diesel(-oil)

*

ok

unit, the distributor has been replaced by an electronic module.
On modern cars fitted with an engine-management system, the ignition coil has been replaced by the
electronic discharge module(s).

The first cars equipped with fuel injection had a primary electronic ignition system that included a
distributor which, instead of a contact breaker, had a transistor that operated as a solid state switch turned
on and off by a magnetic sensor or a photoelectric device fitted in the distributor. This primary ignition
system was referred to as “transistorised ignition”. On modem cars equipped with an electronic control
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ENGINETYPE
Petrol

ITEMS . |
With fuel Diesel-oil

Conventional L
injection

Fuel and air enter the cylinder
simultaneously.

Air and fuel enter the cylinder
on different strokes.

Fuel and air are mixed in the
carburettor.

The fuel is injected directly into
the cylinder.

The fuel is self-ignited.

The fuel is ignited by a spark.
lower compression ratio
greater efficiency

noisier operation

slower acceleration

higher maximum speed

more expensive fuel

more heavily built

less expensive repair

OPERATION

PROPERTIES

1D Complete the following table with the similarities and differences of the three
engine types (parts, fuel and operation, not properties).

DIFFERENCES
Petrol engine
SIMILARITIES g Diesel
: With fuel ;
Conventional injection engine
cylinders spark plugs | spark plugs
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2. Vocabulary practice

2A Match the following with words or phrases in the text.

1st
1.
2.
3.

and 2nd paragraph

COMMONIY: oo 4. generate:.....ccooooviiiiiiiinenns
especially: ....ooooeeiiiiiiiennn, 5. for example: .....cooooiviiiiiiinns
trucks: oo 6. similar: ...

3rd paragraph

1. main, basiC: .....ccceveeeeeieeeeiiiens 3. operates on: ..o,

2. Kind: oo

5th paragraph

1. allows to enter, lets in: ...........ooeen. 5. mixes together: .....ccoooiiiiiiiinnn,
2. atthe same time: .....cooeniiinnnn. 6. becomes a vapour: .........cccocevueenne.
3. dnlet: oo, 7. fiXed: oo,

4. straight @

6th paragraph

1. OVEL tiviiiieeeeee e, 3. takes place: .....ccccceevennnnnenn.

2. placed: ..coooovveieiiiiiiiin, 4. for this reason; consequently: ...........

7th paragraph

1. because of: .....ocooiiiiinns 5. drawbacks: .........cccceeene
2. furthermore; in addition to that: ............ 6. COStly: covriiiiiiin,

3. complete turns: ......ccceeiiiiniinnnn. 7. installed: ......ccoeeinnen.
4. in spite of; regardless: .......ccccvevernne.

2B Search the text to find the terms defined below.

1
2
3.
4
5

. the place where electricity is generated: ..............cccvvveee.
. the process of burning: ........c.ccccooen.

each upward or downward movement of a piston: ..........ccccceeeeeis

. rapid and continuous movements of an engine; trembling; shaking: ................
. the relationship between two things expressed in numbers or amounts, to

show how much greater the one is than the other, e.g. under steady load
conditions the engine needs a mixture of 15 parts air to one part petrol (15:1):
the rate at which a vehicle can increase its speed, seen in terms of the time
that it takes to reach a particular speed (e.g. 0-100 km in 9.9 sec):
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7. the rate at which / how fast something, e.g. a car, moves or travels:

the temperature at which a fuel ignites automatically, by itself:
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Match words with definitions.

a) the way things are placed in relation to one another
b) method or product that has been in use for a long time;

. compress ordinary; traditional; old

. private c) squeeze or press something so as to get into a smaller space
. ignite d) set on fire; take fire

. order e) force a liquid, e.g. a medicine or fuel, into something with a
. popular syringe, or a device that functions as a syringe

. conventional  f) someone or something that is liked and admired by a large
. inject number of people

g) something that belongs to and is used by one person or a
group of persons, not by the public, in general

Identify the defined item. Write the English term and its Greek equivalent in
the space provided over each definition.

The downward movement of a piston during which air (and fuel in petrol engines)
enter(s) the cylinder.

B
The upward movement of a piston during which the air (and fuel in petrol engines)
is (are) compressed.

The valves that open and close the port through which air (and fuel in the
conventional petrol engines) enter(s) the cylinder.
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L TP PP
The system that produces the spark by which the explosive gases take fire in the
combustion chamber of a gasoline engine.

B i
The system by which the fuel is forced in the combustion chamber in the form of
tiny droplets and intermixes with air.

A microprocessor which, connected to various sensors, monitors the operation of
the car engine and the systems related to it.

3. Listening activity
The glow plugs

sTer 1 Borcd |

Your teacher is going to read a text about the glow plugs. Listen to it carefullv
and say what exactly it is about. Tick the correct alternatives below. &:‘

a. is a description of the glow plug and its parts. N
The text b. is a comparison of spark and glow plugs.

c. describes how the glow plugs work. {

, Glow plug
o

Read the sentences below to familiarise with them. Listen to the text about the
glow plugs again. Then, tick the correct alternatives and fill in the gaps in the
sentences.

a. both petrol and diesel engines

1. The glow plugs are fitted to  b. diesel engines to help them
c. petrol engines
start from ................ 13 weather.

a. an on/off switch.
2. Aglow plug is b. a special ignition switch.
c. a heating element.
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a. heat N _
3. Glow plugs produce to help the fuel/air mixture ignite.

b. sparks

a. by the driver.

4. In modern cars, the glow plugs are controlled
b. by the ECU.
a. one glow plug for all the cylinders.
5. Modern cars have  b. one glow plug for every two cylinders.
c. one glow plug per cylinder.
a. immediately after the engine has started working.
6. Glow plugs are switched b. as soon as the ignition switch is turned.
c. a little before the ignition switch is turned.

7. We know that the glow plugs are working when a warning ................. on the

instrument ................ comes on.
8. When the glow plugs are ................. enough to start the engine, the ................

light goes ......cccveeeeen.
9. If the driver doesn’t wait for the ......cccocovvvvvvvviiinnnnnnn. to s out, the

engine may not ................. and if it does, it will ................. a lot of smoke.

a. short a. frequent
10. Glow plugs have a b. medium lifespan, so they need b. rare checking
c. long c. no

and renewal.
11. When the engine has ...........cccoeevvvieeeeens Problems or ......ooovvvvieeieeeeiee, itis

time to oo it with oo
o] |

While listening to the text for a third time, check your answers and complete the
rest. Check in class.
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Follow up
Look through the sentences above to find the English equivalent term or phrase
to the following:

1. TIUPAKTWON, AQUUN = oo
2. avavéwon, aQVTIKATACTAOT] - ..ocvveeeerreeennne,
3. THVAKAG OPYAVWV - oo
4. OLAPKELA CONG = voveeeeenrieee e
5. TO TIPOELOOMOINTIKO QWG AVABEL/ OBAVEL - vovvvvivveeeeee
6. TO AUTOKIVNTO BYACEL KATIVO - .ovvvveeeeeeiiiee.
4. Language functions
4A Comparing
Use the table you completed in Exercise 1D, to compare the three ICE types
as in the examples below.
* All three engines / types of engines have cylinders.
* Both conventional and modern petrol engines have spark plugs.
* Only conventional gasoline engines have carburettors.
* Neither conventional, nor modern petrol engines operate on diesel oil.
* In diesel engines, the fuel is self-ignited ...................... :
‘ but / while /whereas
[ SRR on the contrary, .
on the other hand,
......... in gasoline engines, it is ignited by means of a spark.
4B Presenting similarities and differences
Examples
* The cylinder of a gasoline engine is the same as / similar to (that of) a diesel engine.
* Like gasoline, diesel engines belong to the I.C.E.
* Unlike the four-stroke engines, the two-stroke ones don’t have valves in their
cylinders.
* Conventional petrol engines have carburettors; modern petrol-engined cars,
have injectors, instead.
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* The distributor of an engine with a primary electronic ignition is different / differs
from that of a conventional engine. It has a transistor instead of a contact breaker.
* Diesel oil is not so / as expensive as unleaded fuel is.

Apart from the expressions you used in Exercise 4A, the words or phrases
included in the table below are widely used when comparing two items.

In case of
Similarity Difference
Like ..., ... is/are/has/have ... Unlike ..., ... is/are/has/have ...
.. is/are similar to ... ... is/are different (from) ...
.. is/are the same as ... ... differ from ... (in that) ...
.. have/has/use(s) ...as ... do/does | ... have/has ... instead (of) ...
.. is/are as + adjective +as ... ... is/are not so/as + adjective + as ...

Practice

Use expressions from the above table to make meaningful sentences out of the

prompts below.

Turbine steam engines ~ gasoline engines (ECEs ~ ICEs)

Engine without turbocharger ~ engine with turbocharger (efficient)

ECEs « ICEs (used in automobiles)

Gasoline engine - diesel-oil engine (mechanical parts)

Gasoline engine - diesel-oil engine (the type of fuel they operate on / use)

Operation of conventional cars - operation of modern cars (complex)

Gasoline engines « diesel engines (lubrication system)

Conventional cars -~ modern cars (equipped with a computer that controls the

functions of the engine)

9. Wankel engines - Otto engines (/CE5s)

10. The f/a mixture the engine needs: under steady load conditions « for a cold
starting

11. Conventional gasoline engines ~ engines equipped with fuel injection (save fuel
and reduce air pollution)

® N o g s wDd
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5. Writing activity

Taking your information from the texts, tables and exercises in this unit, write a
text comparing modern diesel-oil and gasoline engines.

Ideas to include

+ Classification

+ Uses

¢ Main similarities of the two types of engines
* Main differences

« Comparison of properties

to split your text into paragraphs.
to use linking words to connect your sentences
and paragraphs.

Don’t forget I:

— Useful tools

Socket wrenches for glow plugs (USAG)
Epyaleia /kapuddkia apaipeong
TV avTIOTAoEWV NMpoBEpuavons

™me¢ netpeAatounxavie

= -

Glow-plug tester (Facom)
Epyaleio eAéyxou tne avrioraong

nmpoBépuavone Tou MeTpeAaloklvnTnpa Compression tester (Facom)

Epyaleio eAéyxou nieong kUAivopwv
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Vocabulary — Terminology

means of transport péoa petapopag solid state switch Enpdg dlakomTng

power plant 0tafuog napaywyng nAEKTpkNG evép-  device ouoKeun, emvonon

Yelag costly akpog

essential Bacik6g, ouclaOTIKOG drawback pelovektnua

order oelpd, 01aTagn, evioAn, mapayyeAia, dlatayn,  process PEB0OOG, dladikaoia

d10TA00W, 0laTAlw, MapayyEAVW rate Tiun, agia, Babuog, Ta&n, avaloyia, eKTIL®, Ola-
admit apnvw va nepdoel, déxopat TIHO, BaBpoAOY®

conventional oupBatikég, ouvnBlopévog, mapado- amount M00d

0laKoG, MaAlog, maialag texvohoyiag set on fire Balw w4, avapAEyw, -ouat
simultaneously Tautoxpova, ouyxpovwg port Bupa, Bupida, Aavt

intermix avautyviw, -opat droplet otayovidlo

vaporise UETATPEMW O A€PLo, eEATHICW, -opal whereas evw

self-ignition point onueio autoavapAegng regardless of avegaptnta anéd

therefore yU autd, katomv TouToU start up ekkivnon

ratio AOyog, avaAoyia glow TUPOKTOVW, AQUNW, AaumipiCw, TMUPAKTWwOon,
compression ratio A0yog ouunieong AGun

acceleration emtayuvon glow plug avtioTaon / nAekTpodlo mpobépuavong
revolution nieplotpon heating element Beppavtiko otolxeio

despite mapa to/tn...(avTiBeon) heater Beppavtnpag

popular dnHOPIANRG, AaLKOG instrument 6pyavo

carburettor avaukmpag, e€aepwtnpag, Kapunupatép  panel mivakag

distributor dlavouéag, VILOTPIUMUTEP warn TpOoELd0TIOND

primary npwTtapxlKog, MPMLLOG lifespan diapkela Cung

contact breaker autopatog dlakomng, SlakOTMING  renewal avavéwaorn, avtikataoTtaon
(emagng) mAatvav, mAativeg

172 ATTAIKA EIAIKOTHTAZ — MHXANEZ KAI XYZTHMATA AYTOKINHTQN  UNIT 14

o



UNIT 16 15-11-2001 10:33 ™AD%0215 $

N

The steering system

Learning goals

Reading: Presenting the function and parts of the manual and power
steering systems and their operation.

Vocabulary: Related to the above. Definitions, synonyms, antonyms.
Writing: How the power steering system operates (Description).

Steering gear housing

s |
Rubbe} %55@} 'g,

bellows

Rack and pinion
manual steering
gear Track rod
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The function of the steering system

The steering system permits the driver to turn the vehicle and change direction. It has
to work in conjunction with the suspension system to ensure that the passengers have
a comfortable ride but at the same time, it has to enable the driver to keep the car
pointing straight ahead, even if it hits on a pavement or other object on the road at
high speed, or if he drives on a road with bumps and irregularities. It should also
permit the driver to steer the car without applying too much effort but, at the same
time, it must enable him to feel what is happening to the front wheels.

The system consists of the steering wheel, the steering column, the steering shaft,
the manual steering gear, the tie or track rods and the steering arms, that transmit the
movement of the steering gear to the wheels.

How much do you know about the steering system? Check your knowledge.

Choose the correct alternatives and complete the sentences below. More than one
answers may be correct.

1. The steering wheel is attached to the steering shaft by a
a) ball joint.
b) universal joint.
c) splined joint.

2. The airbag system is contained in the
a) steering wheel.
b) steering column.
c) steering shaft.

3. The steering wheel adjustment comprises the steering wheel
a) raising and lowering mechanism.
b) lock mechanism.
c) rake mechanism.

4. The steering shaft is made of
a) steel.
b) aluminium.
c) castiron.
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5.  On modern cars, the steering column consists of
a) one

b) two % parts.

c) three

6. The steering shaft ends in a
a) ball joint.
b) universal joint.
c) pinion.

7. The manual steering gear consists of a

a) pump. d) rack.
b) pinion. e) casing.
c) piston. f) control valve.

8. The steering gear is lubricated by
a) grease.
b) oil.
c) a special kind of fluid.

9. When the steering wheel is turned,
a) the pinion moves to the left or to the right on the rack.
b) the pinion pushes the rack to the left or to the right.
c) both the pinion and the rack move.

10. The tie rods are connected to the steering gear and the steering arms by
a) splined joints.
b) universal joints.
¢) ball joints.

Read the texts that follow and check your answers. Correct the wrong ones.

The main parts of the steering system

The steering wheel is a hand wheel that permits the driver to steer the vehicle. It is
mounted on the steering column and attached to the steering shaft by means of a
splined joint. On modern cars, the steering wheel carries the airbag system and the
horn. The movement of the steering wheel is transmitted to the steering gear by
means of the steering shaft.

The steering shaft is a rod or tube, made of either aluminium or steel, that connects
the steering wheel to the steering gear. On modern cars, the steering shaft is divided
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into two (upper and lower) or, most often, into three (upper, intermediate and lower)
parts by universal joints which make the steering wheel adjustments possible.

The upper part of the steering shaft, usually referred to as the main steering shaft, is
enclosed in the steering column. The steering columm is an inclined pipe that
comprises the steering wheel lock and the mechanism for the steering wheel
adjustment, that is, the steering wheel raising / lowering and rake mechanisms. The
steering wheel rake can be set in different positions. The rake and the raising or
lowering of the steering wheel is set by a lever which is located on the left side, under
the steering wheel. On most cars, the indicator lights and the headlights are controlled
by levers or switches located on the steering column.

. ‘;-: Steering wheel
Upper/main Y /
steering shaft - b

Universal

joint ~
Interm% R =
shaft i o

P

Steering wheel

gl adjustment lever

Lower

shaft Steering

columm

Steering gear

The steering wheel lock in different positions
© Volvo Car Corporation (Position 1 displays the driving position and positions 2-5
the lock activated)

Safety devices
The steering wheelspokes are made of sheet steel that

/"’ " deforms in case of a collision, if the load is too great.
| % \ The main shaft is further divided to prevent intrusion into the
:“w::.““r- passenger compartment in a collision. There is a rubber
A2/

isolator in the division. In case of a collision, the lower part of
the main shaft is pushed together.
There is also a collapsible coupling integrated in the steering column.

——
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The manual steering gear

Pinion Steering gear
iiiﬁlllh‘ \\\fimon -
., y . Pinion cover
i :
At

housing
o 1
g .7
|r- Rack

| Far

Inner
ball joint

The pinion is on the upper side of the rack The pinion is placed under the rack

© Haynes Publishing 2001. www.haynes.co.uk © Volvo Car Corporation

On the lower end of the steering shaft, there is a pinion that connects the steering
shaft to the steering gear, which is enclosed in a casing, usually referred to as the
steering gear housing. The steering gear is of the rack and pinion type and grease
lubricated.

The pinion mates with the rack, which is like a gearwheel opened up and laid flat. The
pinion is placed either on the upper side or at the underside of the rack, depending on
the manufacturer. When the steering wheel is turned, the pinion turns moving the rack
either to the left or to the right, depending on the direction to which the steering wheel
is turned.

When the driver turns the steering wheel to the right, the rack is pushed by the pinion
to the left, if the pinion is placed on its upper side, or to the right, if the pinion meshes
with it on its underside.

When the steering wheel is turned to the left, the rack is pushed to the right, if the
pinion is placed on its upper side, or to the left, if the pinion meshes with it on its
underside.

The steering gear is connected to the tie rods by ball joints which are fastened directly
onto the steering rack and protected by rubber bellows. Another pair of ball joints,
fixed on the outer side of the tie rods, connects the rods to the steering arms. The
outer end of the steering arms is attached to the road wheels by ball joints, too.
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Fill in the gaps in the sentences below with the main components of the steering
system and their parts.

The steering system comprises:

1. The v, wheel that carries:
a) the ... which are made of sheet steel,
b) the .covvvriirienee, system, and

2. The i, that comprises:
a) the steering ...coooveeeeiiiiiii, mechanisms (= the steering wheel
............. / lowering and ............. mechanisms)
b) the steering wheel ................... , and
c) various levers and .................... for controlling the .....ccccvvvvee. lights and
the .
3. The cveeeeerien shaft, which is divided either
into two parts: the upper or ............. and the ........... , or
into three parts: the ............... o] RUUUT s the , and the
............................. by ..o, joints
4. The manual .....ccccoevviveeiiiiieeieee which consists of:
2) @ e, , known as the steering gear .................... ,
(1) [ R attached to the lower shaft, and
¢) the .., that ends in ..o joints covered by rubber
.................... or gaiters.
5. The .ooeeeeie o] ST rods
6. The steering ................ which are connected to the road wheels by ............. joints.
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The power-assisted steering

In the early 1950s, manufacturers equipped passenger cars with a hydraulically-
operated servo-mechanism, commonly known as power (assisted) steering, which
functions as a booster that increases the force applied by the driver when he is
turning the steering wheel. This is done by hydraulic pressure, which is supplied by a
pump*. Most cars now-a-days are equipped with power steering.

On these cars, the mechanical and servo-assisted elements are usually combined in
one module by an outer pipe. This pipe also acts as the working cylinder for the piston
of the power-steering gear. In this way, even if the servo-assistance is lost, the
mechanical steering will remain steering. The mechanical element of the steering gear
is separated from the servo element with seals.

Fluid reservoir
Low-pressure

hose

Pump

Steering column

Rotary control
valve

Ball joint Left

steering Pinion

gear housing

arm

High-pressure L
ow-pressure
Power fluid P

steering gear fluid
housing

Typical power-steering layout © Haynes Publishing 2001. www.haynes.co.uk
(The pinion moves on the upper side of the rack)

The power steering system consists of:

° areservoir where the power-steering fluid is stored,

* apump that increases the pressure of the fluid,

* two hoses: a) the steering pump high-pressure hose that connects the pump to the

* The power steering fluid pump is driven by the auxiliary (or accessories) drive belt, which is driven by the crankshaft.
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valve housing, and b) the low-pressure hose, that returns the low-pressure fluid
from the valve housing to the reservoir,

* acylinder, secured to the manual-steering gear housing, that is full of the power-
steering fluid and acts as the power-assisted steering gear housing,

° a double action piston which is attached to the steering rack and moves in the
power-steering fluid that fills the cylinder,

* the valve housing, which consist of a rotary control valve that controls the flow of
the power steering fluid, and

* two external flexible pipes that connect the control valve to each side of the piston.

2 20 49 13 17 16 15 14 13 12

Power steering gear on a left-hand drive car (The pinion is placed under car rack)

1 Power-steering gear housing 8  Torsion rod 15 O-ring

2 Manual steering gear housing 9 Rack 16 Inner tube
3 Fluid return connection 10 Protective bellows 17 Seal

4 Fluid pressure connection 11 Inner ball joint 18 Outer tube
5 Valve housing 12 Tie rod 19 Piston

6 Valve housing cover 13 Pinion 20 Piston seal
7 Valve assembly on input shaft 14 Lower pinion cover 21 Seal

© Volvo Car Corporation

How the power steering system operates

The valve is activated by the steering wheel turning. Depending on the direction to
which the steering wheel is turned, as well as on the side of the rack on which the
pinion is placed, either the left or the right side of the valve opens for fluid pressure.
In other words, when the driver turns the steering wheel, fluid under pressure is let to
flow into the cylinder of the power-steering gear either to the left or to the right side
of the piston (always the opposite to the direction of the piston’s movement). The fluid
pushes the piston towards the direction of its flow. As the piston moves, it either
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pushes or it draws the rack towards the appropriate direction, thus amplifying the
effort that the driver applies on the steering wheel.

On a left-hand drive car, to push the rack to the left, the right side of the valve opens to
send high-pressure fluid to the right side of the cylinder; to draw the rack to the right, the
left side of the valve opens to send fluid under high pressure to the left side of the cylinder.

Steering shaft

Left

Manual steering gear

Power steering gear

Neutral position
Valve —34 " Piston Cylinder

| Right

— w

Power steering gear

B Hydraulic fluid ™ Hydraulic fluid [ Hydraulic fluid =
(free flow) (high pressure) (low pressure)

© Volvo Car Corporation

Name the parts of the power-steering system and give their Greek equivalent.

1. Reading comprehension

1A Answer the questions.

1.

an en

Which are the factors that should be taken into consideration when designing
the steering system of a vehicle so as to ensure the safety and comfort of the
driver and the passengers?

What is the function of the universal joints on the steering shaft?

How is the steering-wheel adjustment mechanism controlled?

What is the rack?

What happens to the manual-steering gear when the driver turns the steering
wheel?

6. What is the power-assisted steering?
7. How is the flow of the high-pressure fluid in the power-steering gear controlled?
8. What is the function of the double action piston?
9. How does the power-steering system operate?
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1B

The two paragraphs below describe how the power-assisted steering system
operates on a left-hand-drive car with the pinion placed on the upper side of the rack.

Fill in the gaps in the paragraphs with either left or right. (The coloured picture
of the power steering system on p. 221 will help you. In this picture, the steering
wheel is turned to the right. To see what is happening, it is more convenient to
turn your book upside-down.)

1st paragraph
The driver turns the steering wheel to the right. This movement is transferred by

the steering shaft to the pinion. As the pinion turns to the ................ , it pushes
the steering rack to the .................. In the meanwhile, as the steering wheel is
turned, the ................. side of the control valve opens allowing fluid under
pressure to flow through the .................. hose and enter the ............. side of the
cylinder. The high-pressure fluid pushes the piston to the ............... Since the
piston is attached to the rack, it pushes the rack to the ................ , thus

amplifying the force applied by the driver to the steering wheel. In this way, the
effort required by the driver to turn the steering wheel is decreased.

2nd paragraph
The driver turns the steering wheel to the left. This movement is transferred by

the steering shaft to the pinion. As the pinion turns to the .................. , it pushes
the steering rack to the ................... Meanwhile, the pump sends steering fluid
under pressure through the high-pressure hose to the control valve. The control
valve, activated by the turning of the steering wheel, opens its ................ side
and lets fluid under pressure to flow through the ............. hose to the
................ side of the cylinder which includes the piston. The high-pressure fluid
pushes the piston to the ................. The piston, draws the rack to the
.................. , thus amplifying the force applied by the driver to the steering wheel.
In this way, the turning of the road wheels becomes easier and thus the effort
required by the driver to turn the steering wheel is decreased.

224
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1. Vocabulary practice

2A Which words in the introductory paragraph could be replaced with the

following?

® N o g s w0 Dd -

allows: ..vvvveeeiiiiiiiiieee,

function: ...

combination; connection; cooperation: .............coeiiiiiiieins
SECUIE: vvviriieeeeee e e

journey; trip: oo

sidewalk: .............cc

USING: toiiiieee e

COMPIISES: wevieiiiiieiiiiee e

2B Match words with definitions.

Verbs
] st a) be connected to, suit, fit another thing
- assls b) control a vehicle, so that it goes to the direction that you want
2. apply . . .
2 i c) cause a device to start working, actuate it
.amP| y d) increase the strength, effort, intensity of something
2. activate . . .
e) help someone or something to do a job or task by doing part
5. deform
6. st of the work for them
- steer f) use something, e.g. force or method, in a situation or activity
7. mate .
g) cause something to take another shape
Nouns
a) along, thin metal bar
1. collision b) a device used for blowing air into the fire or a balloon; also a
2. module device having the same shape
3. rod c) a device that increases, improves or makes something more
4. reservoir successful
5. booster d) a part of a machine, system, etc; a unit
6. hose e) a long flexible pipe made of plastic or rubber
7. bellows f) what occurs when an object, e.g. a car, crashes into something
g) a quantity of something available when needed
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2C Give the English or Greek equivalent to the following phrases or sentences.

a) AA\age kateuBuvon.
1. To autokivnto b) oTpiPeL.
c) mnyaivel eubeia / kpatd euBuypauun nopeia.
2. The road is full of bumps and irregularities.
3. A collapsible coupling is integrated in the steering column.
4. O Kuplog d&ovag Tou TIOVIOU XwpIZeTal TIapaArepa / o€ akOun MepLocOTEPA HEPN YA
va aropeuxBei 1 dLeioduOoT| TOU OTO XMPO TWV EMPATAV OE TIEPITTWON GUYKPOUONG.
5. In case of a collision, the lower part of the main steering shaft is pushed
together and the wheelspokes deform.
6. H kAion kal To UPog ToU TIHoVIOU pubuiCovTtal amd éva HoXAG OTNV KOAwva
TOU TIUOVIOU.
7. 210 MOAOTEPA AQUTOKIVNTA EMPETE va KATABAAELG OXETIKA UeYAAN TIPOOTIA-
Bela yia va oTpidels 1o TIHOVL.

3. Writing activity

The two schematic representations below illustrate how the power-transmission
system operates on left-hand drive cars with the pinion placed on the underside of the
rack. The steering gear is placed as if you were sitting on the driver's seat, that is, the
left or right side of the car is the same as your left- / right-hand side.

Study the pictures and then write a paragraph describing what happens when the
driver turns the wheel a) to the left and b) to the right.

A Steering left

e Piston
'-!T;;_:_;!"—_
e oy ———————— ] — Right

ﬁ"’ B Steering right
‘ﬁ* - Piston gra
Left = ;H Right

_>

g Hydraulic fluid  ggee Hydraulic fluid I—-.Hydrauhc fluid - A
(free flow) (high pressure) (low pressure)

© Volvo Car Corporation
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—seful tools

Extractors for steering wheels (USAG)
E&oAkei¢ Tipoviov

Fi

Extractors for ball and socket joints (USAG)
E€oAkeiq yla ouvdéopoug pmillag, K.A.T.)

Vocabulary - Terminology

direction kateuBuvon

conjunction cuvéuaouog, GUVOECHOG

ahead gumnpég

pavement meCodpoL0

bump caudpt (010 dpbdUO)

irregularities avopaAieg (0to 0360TPWUA)
steering wheel TipévL, TPOX0G dleubuvong
steering column koAwva StelBuvong / Tipoviou
steering shaft 4§ovag dievbuvong

steering gear KiBTI0 SlelBuvong

tie / track rod unapotiyovo, undpa

steering arm akpoumnapo, akpo

rod p&pdog

main steering shaft o kUplog (To emdvw TuHua
Tou) &&ova dleubuvong

intermediate steering shaft evdiduecoq / pe-
oafog agovag dleubuvong

inclined Ao&06g, eMIKALVAG, KEKALLEVOQ
steering wheel lock o unxaviopég kAedwpa-
TOG TOU TLHOVIOU, TO KAEidwa TLHOVIOU
steering wheel adjustment mechanism o unxa-
VIOHOG pUBULONG TOU TLUOVLIOU

steering wheel rake mechanism o unxaviouog
mou puBuiel Tnv andoTaon Kat KAlon Tou TLHo-
VioU G Tpog Tov 06nyo6

steering wheel raising/lowering mechanism o
UNXaviopog puluong Tou TIwovioU wg Tpog To
uyog

set pubuiCw, pubuion

rack and pinion steering system cuotnua
atéppova kat kKoxAla

rack atéppovag koxAiag

mate talpldlw, ouunAékouat, euyapwvw, Tai-
pL, GLAapdKL

steering gear housing kouti atéppova / Tigoviou
ball joint cUvdeouoq pe pmilla

bellow Quoepo, puontpag, KAAUUUA HOPONS
puoepou

steering wheelspokes ol aktiveg Tou TipovIOU
sheet steel pUAAa XAAUBa

deform napapopPuve

collision cUykpouon

load @optio

integrated evtaypévog, ouyxwveupévog
intrusion dieioduon

passenger compartment xwpog, dapéplopa
enmpBatwyv

isolate amopovavw

the shaft is pushed together pnaivet 10 éva
Koppartt Tou dgova dleubuvong péoa oto Ao
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collapsible coupling onact6¢ ouvdeoog hydraulic pressure udpauAlkn Tiieon

fasten otepewvw reservoir amndbeua, Tauleutripag, Oe€auevr,
servo-mechanism pnxaviopog uropondnong pelepBoudp

power-assisted steering oUuotnua dielbuvong hose eUKAUMTOG CWANVAG

ue udpauALKY| uttoBonenon sreering valve housing = repi{BAnua / KaAuppa /
assist fonbw Bnkn BaABidag

assistance Borbela, unopondnon rotary control valve meplotpo@ikny BaABida
booster evioxutng eAEyxou

module povada, otolxeio activate evepyoroln

seal @payn, oteyavoroinon, e€dpmua (.. amplify evioxiw
dakKTUALOG) oTEYavoToinong
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N

The suspension system;
its components and their operation

Learning objectives

Reading comprehension: Understanding the positioning of components.
Vocabulary: Words related to front and rear suspension.

Listening: Understanding and consolidating location (of components).
Language functions: Giving instructions (imperative form).

Use of English: Using the appropriate prepositions after specific verbs
and after or before nouns / phrases.

Dijveshaft Differential
Shock absorber . .
ll..»? Universal casting
%

oy

Coil spring

MacPherson
strut

Brake
assembly

Subframe
| Typical front suspension layout

Lower arm

© Haynes Publishing 2001. www.haynes.co.uk
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The suspension system is the arrangement of springs, spring struts, links, anti-roll
bars, shock absorbers etc in a vehicle, connecting the wheel-suspension units or
axles to the chassis frame.

Each car is equipped with a suspension system for the front and rear wheels (front
and rear suspension). Today, most family cars have a front wheel drive. Heavy and
executive cars have a rear or four wheel drive.

The main front suspension components for front wheel drive cars are the following:
There is a spring strut and control arm on each side. The anti-roll bar (stabilizer) is
between the spring struts. The anti-roll bar is fixed to the sub-frame with two clamps
and to the spring strut with short link rods. The upper end of the spring strut is
attached to the wheel arch via an upper bearing. The lower end of the spring strut is
attached to the stub axle with a screwed joint. The control arm is connected to the
stub axle with a ball joint. The toe in is adjustable. In certain cases the front wheel
camber angle can be adjusted.

2.3
1. Spring strut 5. Link
2. Control arm 6. Upper bearing
3. Anti-roll bar 7. Ball joint
4. Sub-frame

© Volvo Car Corporation

Spring strut

The spring strut consists of a tube, the
lower end of which is fixed with a screwed
joint. The ball joint is secured in the lower
part of the stub axle. The lower spring strut
seat is welded to the upper part of the tube.
The shock absorber is located in the tube

1. Upper bearing
2. Shock absorber

3. Protective sleeve
4. Spring

5. Lower spring

seat

6. Spring strut
7. Anti-roll bar link

8. Screwed joint

and is held in place by a screw in the upper
end and a seat in the bottom of the tube.

The shock absorber piston rod is guided
by the upper bearing. The upper bearing

9. Anti-roll bar } )
is secured in the wheel arch and supports
10. Ball joint .
the spring.
© Volvo Car Corporation
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The main rear suspension components for modern front wheel drive cars are the
following:
The rear suspension consists of two
front-rear trailing arms with integrated
transverse arms. The rear wheels are
suspended on the trailing arms.
The rear suspension also includes an
anti-roll bar. The transverse arms are
supported in a transverse mounting in
the opposite trailing arm. In principle,
both trailing arms with the transverse
arms operate as a unit, however
rubber bushings allow a degree of
movement in relationship to each
other. Each trailing arm is mounted to
the body via a steering link (rear axle
link). The steering link allows the
wheel limited pre-determined changes
1. trailing arms 4. transverse mounting in direction. The steering link system
2. transverse arms 5. steering link compensates for the rear axle
© Volvo Car Corporation elasticity by resisting lateral forces.
When the bodywork is subjected to lateral force during cornering, the rear wheels
move sideways without affecting the steering. This design allows the car to retain
neutral steering, making it stable and easy to control.

3. anti-roll bar

1. Reading comprehension

Choose the correct item to complete the sentences.

1. The suspension system connects the wheel-suspension units or axle to the
a. chassis frame.
b. combustion engine.
c. cylinders.

2. The anti-roll bar (stabilizer) is between
a. the control arms.
b. the spring struts.
c. the ball joints
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The control arm is connected to the stub axle
a. with a ball joint.

b. through a welding process.

c. with a bolt.

The spring strut consists of a tube the lower end of which is fixed with a

a. bracket.
b. rivet.
c. screwed joint.

a. upper end and a seat in the bottom of the tube.
b. lower end and a seat in the bottom of the tube.
c. upper end and a seat in the top of the tube.

. The rear suspension consists of

a. two front-rear trailing arms.
b. transverse arms.
c. two front-rear trailing arms with integrated transverse arms.

. The steering link allows

a. the wheel unlimited pre-determined changes in direction.
b. the wheel limited pre-determined changes in direction.
c. the driver to control the car when driving on rough soil.

. The rear suspension design allows the car

a. to retain neutral steering making it stable and easy to control.
b. to retain neutral steering making it stable but difficult to control.

c. to retain neutral steering making it unstable and difficult to control.

. The shock absorber is located in the tube and is held in place by a screw in the

Driveshaft extractor
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(1) The interchangeable-fork spring compressor and removal tool with its standard set (2)
including spring compressor body, red forks, yellow forks and green forks

© Facom

2. Vocabulary practice

2A Complete the gaps in the following table.

verb noun
1 suspend | L
2 | e, operation
3| attachment
4 SCrew | e
5 | welding
6 | location
7 support |
8 | integration
9 | mounting
10 compensate | Ll
M| resistance
12 | steering

2B Complete the gaps at the end of each of the following definitions using the
words: clamp, wheel, spring, frame, link, component, lateral, bushing,
bearing, sleeve, stable, seat.

1. Part of a large or more complex object (e.g. @ maching). ......ccocccvveviveeviineennnn.
2. A length of twisted, coiled metal which returns to its shape or position after
being pulled or Pressed. ......ooviiiiieieee e
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3. Movable piece or rod, connected with other parts by means of pivots or the like
(for the purpose of transmitting motion). .......ccoceeviiiiiinnne

4. Acircular frame or disk arranged to revolve on an axis, as on or in a vehicle or
MAChINEIY. ..ot

5. The main structure used in the process of building a vehicle, plane, ship etc.

7. A supporting part of a structure. ......cccccooviiiiiiii

8. Atubular piece, as of metal, fitting over a rod or the like. .........ccoveeiiinnnnn.
9. Something on which the base of an object rests; the base itself. ........
10. A lining intended to insulate and protect from abrasion etc. ..........cccceeeiis
11. Pertaining or directed t0 @ Side. ....ocoeeeiiiiiiiiiiiiiie e,

12, Firm; steady. oo

3. Listening activity

Your teacher is going to read a text about the rear spring and the shock absorber.
While listening, complete the gaps with the missing words.

Rear spring

The rear springs are of the .................. (1) and
......................... (2) at the top to the side member
with a rubber Spacer, a .........coovevvveennn. (3) and a
screw and nut. The bottoms of the springs
......................... 4 in a seat in the

There are rubber bump stops mounted in the
upper part of the springs to prevent the springs

Shock absorber

The rear ....cccocoveveveneee, (7) are of the gas 1. shock absorber
spring type and mounted to the trailing arms at 2. spring

3. rubber bump sto
the bottom and by a bracket to the P siop
......................... (8) at the top. The bracket is © Yolvo Car Corporation
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located with tWO ...o.cvcvevvereene, (9). Many cars can also .........c.ccceceven.. (10) with
self-leveling shock absorbers in combination with other springs and anti-roll bar.
There is an .......cccoevveeuennnn. (1) mounted ....cooveveeeeeen (12) the trailing arms.

4. Language functions

Giving instructions

You are in the workshop and you are going to remove one of the rear shock-absorbers.
Using the imperative form, instruct your partner to do (or not to do) the following:

not to jack up the rear of the car unless he chocks the front wheels

to support the rear of the car on axle stands

not to remove the roadwheel if it is not properly supported on the axle stands
to use a trolley jack for lifting the trailing arm

to unscrew and remove the bracket

to withdraw the shock absorber from under the vehicle

o g b2

5. Use of English

Complete the gaps with the suitable preposition.

1. Each vehicle is equipped ........ccccevviirennn a suspension system.

2. There is a spring strut and a control arm .........cccccoeeennnen. each side.

3. The anti-roll bar is fixed .........ccceevvvveeennne. the subframe.

4. The upperend ......ccccceeeeevinnnen. the spring strut is attached ...................c.. the
wheel arch.

5. The control arm is connected .................... the stub axle ... a ball joint.

6. e certain cases, the front wheel camber angle can be adjusted.

7. The spring strut consists .........ccccceeee. a tube, the lower end .....cccceeeeennnn
which is fixed ........cccovveieeinnn, a screwed joint.

8. The shock absorber is located .........cccccvvveennee. the tube.

9. The shock absorber piston rod is guided ...........cccvveennnen. the upper bearing.

10. The steering link system compensates ..........cccocoveennnen. the rear axle elasticity
........................... resisting lateral forces.

11. When the bodywork is subjected ...........coovvvnennnn. lateral force during cornering
the rear wheels move Sideways .........ccccoeevvvvenrenn. affecting the steering.
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Vocabulary — Terminology

suspension avaptnon

component e§aptnua

operation Aettoupyia

arrangement diatagn

spring eAatfplo, OTOlXEID QAvAPTNONG WMOUKAAQS
ehatnpiou

strut otUAog

spring strut omelpoeldéq eAatnplo, UMoukdAa pe
ehatriplo

link Bpaxiovag, unpatoo, apuog

anti-roll Capop, avtiotpentn pdpdog, otaurAallep
shock absorber arnooBeotnpag kpadaouwv, auopTIoEP
connect ouvdéw

wheel Tpox0G

unit povada

axle a€ovag

frame okeAeTOG, MAQIOLO, OWUA, PEPWV OPYAVIOUOS
chassis frame @épovtag opyaviouog, «caoi»

front unpooTivég

rear miow, émodev

front wheel drive prmipooTivr) kivnon

heavy car autokivnta Bapéwg TuMou, Bapu 6xnua
executive cars auTokivnta OTOP «YKAVT TOUPIOW»
(neyahou Touplopou), OTIOP UMEPAUTOKIVNTO
control-arm YaAidL

fix «pl&apw», EVOWUATOVW, MPOCAPHOTW

sub-frame KaTw UEPOG OKEAETOU / OOUATOG

clamp oQLyKTHPAG, OTHPLYHA

rod pafdog

attach (to) ouvdéw, 6évw, Mpooapuolw

wheel arch 60A\og modLdg / TPOXOU, ECWTEPLKI TTOSLA
bearing midro, ¢dpavo, pouhepav

stub axle mpoe&eyxovtag aovag

screwed joint évwon pe kapé

ball joint urnaAdkt (appou)

toe in oUykAlon

adjustable pubuilopuevog

camber angle yovia kaumnep

adjust pubuitw

tube cwAnvag

secure 0TEPEMVW, AOPANI(W

spring strut seat 6nkn / Baon prnoukdAag eAatnpiou
weld nAeKTPOOUYKOAA®

locate TomobeT®

hold in place kpat® o€ Béon

screw Bida

seat OnAUkwpua, 67K, Baon

support (uro)oTnpitw

protective mpooTATEUTIKOG

sleeve daKTUALOQ

trailing arm uoTepouvtag Bpayiovag

integrate evoroww

transverse arm gykdpolog Bpaxiovag

suspend avapto

mounting povtapiopa, epapuoyn, othnpetén

opposite anévavrl

in principle kat'apxrv, YeVIKA, kKaTA Kavova

rubber MAaoTIKOG / and KAOUTOOUK

bushing enioTpwon, enévduon

mount LOVTAPW, OTEPEDVW

steering link / rear axle link odnyouvtag Bpaxiovag
compensate (for) avtiotaduiw

elasticity eAaoTikéTnTA

resist avBiotapat

lateral, MAcUPLKOG

bodywork Kivoupevo / epyalouevo omua

subjected (to) urokeipyevoq oe

corner maipvw / oTpifw yovia

sideways mAaying

affect ernpedlw

steering €éAeyyog / dleuBuvon TIHOVIOU, OOLKY) CUNTE-
pLpopa

coil cwAnvoedng

side member MAEUPIKO OKENOG

spacer arnooTaTng, Brkn

nut naguadt

bump stop Teppatiopdg / otom Kpadaopwv (Tpa-
VTaypatwy)

rubber bump stop eAaoTikéq anootdtng

bottoming teppationog

bracket evioXUTIKO OTNPLYMA, OTAPLYHA Ue YwVieq
self-leveling shock absorbers autoplBullopeva
AMOPTIOEP

pivot a€ovag nmeploTpoPng, KUPLOG HOXAOS

revolve meploTpéQopal

axis agovag

tubular cwAnvoeldng

lining eniotpwon

abrasion tp1fr), ydapoiuo

jack YpUANOG, ONKOVW TUMALA QUTOKLVATOU e YPUAAO
chock Ttdkog, OTUAWWA, TAKOVW, (amo)oupw, aro-
OUVOEW

extractor eEoAkéag

driveshaft extractor e€oAkéag nuiagoviou, paakag
interchangeable-fork compressor and removal fork
eE0AKEQG OUNMLEOTHG eAaTNPinV avaptnong

236

ATTAIKA EIAIKOTHTAX — MHXANEZ KAI XYZTHMATA AYTOKINHTQN

UNIT 17

o



UNIT 18 15-11-2001 10:43 ™AD%.237

N

The wheel angles and
their alignment

Learning objectives

Reading comprehension: Understanding texts related to wheels, their
angles and their alignment.

Vocabulary: Words related to the wheel angles, alignment, inclination
and components related to the wheel systems.

Language functions: Checking and confirming information.

Use of English: Using negative prefixes to form opposites.

© Texvikég Ekdooeig A.E.
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For the car to have good steering properties and a minimum of tire wear, the wheels
must be correctly aligned. The wheel angles include; caster (axle inclination), camber
(wheel inclination), Ackerman angles, king pin inclination and toe-in/out.

Note! All measurements should be made with the car empty.

Caster

The caster angle (B) is the angle between vertical
line (A) and a line which goes through the center of
the lower ball joint and upper bearing (in other
words a line through the spring strut). Caster
encourages the wheel to travel straight forward
and so makes steering easier. In addition, the
greater the caster angle the greater the self-
centering effect.

Note! Caster angle cannot be adjusted.

A. Vertical line B. Caster
AA- -l
'Ii g Camber
c il
Camber (C ) refers to the wheel leaning in or
| I outwards. The angle is considered positive if the
|| wheel leans outwards and negative if the wheel
leans inwards.
Note! Camber can be adjusted within certain limits.
A. Vertical line C. Camber

Negative camber Positive camber

© Volvo Car Corporation

238 ATTAIKA EIAIKOTHTAX — MHXANEZ KAI XYZTHMATA AYTOKINHTQN  UNIT 18

o



UNIT 18

15-11-2001 10:43 ™ANL%0-239 $

King pin inclination

Originally king pin inclination (D) referred to king
pin lean. If the car does not have a king pin, the
inclination corresponds to the angle between the
vertical line (A) and a line through the spring
strut.

Areal king pin inclination ensures that the wheel
turns easily and retains a self centering effect.
Note! King pin inclination cannot be adjusted.

A. Vertical line

D. King pin inclination

Toe in

With toe-in the front part of the wheel points
inwards. Toe-in can either be measured as an
angle or as a difference between measurement a
and b (see the illustration).

Correct toe-in gives the correct feeling from the
road through the steering wheel and assists
directional stability.

The toe-in angles are adjusted by the tie-rod
length.

Toe-out

Toe-out or incorrect toe-in causes vibrations
that increase tire wear. Tires slide sideways.
Too much toe-in causes wear to the outer
shoulders of the tires.

rtl

|

© Volvo Car Corporation

UNIT 18 THE WHEEL ANGLES AND THEIR ALIGNMENT

o

239



UNIT 18

15-11-2001

10:43 ™AD%.-240 $

Corrections before wheel alignment

The following may also affect the wheel angles. Before measuring and adjusting, the
following faults should be rectified.

1. Differing tire pressures 6. Damaged steering gear
2. Differing tire wear 7. Play in the tie rods
3. Play in the front wheel bearings 8. Damaged upper shock absorber
4. Play in the ball joint or control arm bearing.

mounting 9. Abnormal (temporary) equipment
5. Broken springs or load

1A

1B

. Reading comprehension

Answer the following questions.

© ® N o g 0 b=

Why must the wheels be correctly aligned?

Can the car carry a load when alignment measurements are made?

In what way does caster angle make steering easier?

Can caster angle be adjusted?

Does camber angle refer only to the wheel leaning inwards?

When is the camber angle considered positive and when is it considered negative?
What does a real king pin inclination ensure?

With toe in, what direction does the front part of wheels point to?

Why must the toe-in angles be always adjusted?

10. What does toe-out cause?

Say whether the following statements are True or False.

1.

N o o s 0N

The axle inclination is known as caster and the wheel inclination is known as
camber.

. The smaller the caster angle, the greater the self-centering effect.
. Camber cannot be adjusted.

. King pin inclination can be adjusted.

. The toe-in angles are adjusted by the tie-rod length.

. Incorrect toe-out makes tires slide sideways.

Before measuring wheel alignment, among other things, you should check tire
pressures, the steering gear, the tie rods and the upper shock absorbers’ bearings.

. Abnormal load on the car doesn’t affect measuring and adjusting of the wheel

angles.

240
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2. Vocabulary practice

2A Match the words in column A with their definitions in column B.

A B
a. property 1. loss of quality by continued use
b. wear 2. not bending or curving
c. vertical 3. a spec.ial quality .that belongs to sth
d. straight 4. (of a line) at a right angle to the earth’s surface or to
. another line

e. adjust

froct 5. cause sth to happen as a result
" ? ?C 6. put right; change sth to make it suitable
g !'m'ft . 7. slope or slant
h. - inclination 8. within or up to a certain amount, size, extent etc
i stability 9. continuous and shaky movement
j. vibration 10. quality of being firm/stable

2B Match the words to form pairs of antonyms.

A B

a. minimum 1. upper

b. correctly 2. back

c. lower 3. with difficulty
d. forward 4. similarity

e. positive 5.  maximum

f. easily 6. negative

g. front 7. wrong

h. difference 8. wrongly

i. correct 9. backward

j. increase 10. decrease
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3. Language functions

Checking and confirming information

In the flow of communication, the person who is listening to another one may need
some techniques for handling information. Some of them are shown in the following
examples.
a. asking for clarification

speaker: For the car to have good steering properties, the wheels must be

correctly aligned.

listener: What exactly do you mean by “good steering properties”?

or Could you tell us a bit more about the good steering properties?
b. Asking for verification

speaker: Caster angle can’t be adjusted

listener: Did you say can or can’t?

or Let me just check. You said can’t. Right?

or You said can’t, didn’t you?
¢. Making a request

speaker: The toe-in angles are adjusted by the toe-rod length.

listener: Could you repeat what you said, please?

or Could you say that again, please?

or Would you mind repeating that, please?
d. Correcting information

speaker: Camber can't be adjusted.

listener: Excuse me. It can be adjusted within certain limits.

or Sorry, | think you made a mistake. Camber can be adjusted within
certain limits.
ore A

Sometimes the speaker may want to reinforce what he/she has said, or to
summarise the main points. In such cases he/she:
a. paraphrases
* In other words, king pin inclination cannot be adjusted.
* What | mean is that king pin inclination cannot be adjusted.
b. summarises
* Let me just repeat that a real king pin inclination retains a self-centering effect.
* Let me go over the main point again. A real king pin inclination ensures that
the wheel turns easily and retains a self-centering effect.
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Practice

Based on the above techniques, check and / or confirm the following information.

Caster encourages the wheel to travel straight forward.
The camber angle is considered positive if the wheel leans outwards.

1
2
3. Caster angle can be adjusted.
4

Incorrect toe-in causes vibrations that increase tire wear.

4. Use of english

Negative prefixes

examples

changed — unchanged
organized — disorganized
direct — indirect

legal — illegal

proper — improper
regular — irregular

stop — non-stop

We can use a negative prefix to form an opposite. Common negative prefixes are:
un, dis, in, il(+]), im (+m or p), ir (+r), non-

Practice

Form the opposites of the following words, using the suitable prefix.

correct e,
effective oo
cerfain.
stability o
stable ..
return = L,

U o

checked oo

8. connect (V.) wovvvviveeiieieiieees

10.
11.
12

0ad (V.) e
patient
logical e,
replaceable .......ccccccvviiieiiiinnnnn.
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5. Useful phrases

How do you say the following in English?

1. KOAQ XOPOAKTNEIOTIKA OBTIYTOTIG: wereeeiuiiieeaniieeeeiteeeeaieeeessmtieeesnnteeesnneeeessneeeas
2. nKkaotep (umo)Bonbacet Tov TPoXO va «matdel» / Kiveital otpwtd / Kiveital oe
EUBEIO TIOPEIT: it e e e e e
3. '0co ueyaAutepn (eival) n yovia kaotep, T000 KAAUTEPO Eival TO aAMOTEAE-

OO TOU KEVTPOPIOHATOR: teerurrrreeeirrrereestuereessurreeasstsssesssssseessnsneeesansnseessnes
4. nywvia Bewpeital BETIKA av oL TpoXoi £XOUV KALON POG TA €EW: ...cvvvvvneee..

8. AUEAVM TN QBOPA TOU EAACTIKOU: wuvvveeeeiiiiiiiieeeesiiirieeeeesssiitreneeeesssibrraeeaeenanes

Vocabulary — Terminology

steering odnynon, dleubuvon (yla kivnon) measurement petpnon

property 1516TnTQ, KUPLOTNTA empty adelog

steering properties xapaktnplotikd odrynong vertical kaBetog

tire/ tyre AaoTLx0, €AAOTIKO, eMiOTPWTA ball jont praAAakL / eAAOTIKOG CUVOEGOG

wear ¢6opd bearing £dpaon, kKoulIvETo, poUAEUAV, £€6pavo
wheel Tpox6g spring strut eAatnplo proukaiag

align eubuypappitw encourage uroBonbw, eveappuvw

angle ywvia travel kivoupal, Tagdevw

caster kaotep, kKAion agova straight {ola, kateubeiav

axle agovag forward mpog ta prnpog

inclination kAion travel straight forward kivoupat oe eubeia mopeia
camber kaunep, kAion Tpoxwv, KAion wg mpog Tnv  self-centering autokevipapiopa

KATAKAPUPO adjust puBuiCw

king-pin inclination kAion kivyk Tiiv, kKAion / yovia  lean in kKAivw / €Xw KAlon / AT 1pog Ta péoa
BaolAlkou meipou lean outwards kAivw / £€xw KAion / mat® mpog ta EEw
toe-in oUykALon consider Bewp®

toe-out amnokAlon positive 8eTikog
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negative apvntikog

correspond (to) avtloTtolX®, eipat avahoyog
ensure e£a0®aAilw, olyoupelw

retain dlatpw, e€acpaiitw

effect anotéAeopua

front urmpooTivég

point deixvw

point inwards oTp€Qw TPOG Ta LECA
difference dlapopa

feeling aiobnon, avtiAnyn

feeling from the road kpatnua tou dpodpou
assist Bonbw

stability otabepoTnTa

directional stability otaBepdtnTa otnv Kateubuvon
tie-rod akpa

alignment gubuypdppion

affect emnpealw

rectify dlopbwvw, enavopbwvw

fault eAdtTOpO, OQAALA

pressure mieon

play «mai§iuo», «1¢dyog», UMooika, avoxn
control arm afovag dlevbuvong

control arm mounting oUv8eopog Tou AEova dleuBuvong

—p—

break (broke — broken) onalw

shoulder (of a tire) T0 KQUMUAWTO TPNHUA TOU EAQOTL-
KoU OTILG GKPEQ TOU MEALATOG KAl TTPOG Ta MAALvVa
spring eAatnplo

steering gear KouTi TILOVIOU, CUOTNHA / UNXAVIOUOG
mndaAlouxnong

shock absorber aupoptioép, amoofeotrpag (Tala-
VIDOEWV)

abnormal avTIKavovikog

temporary poowpLvog

equipment e&omAlopog

load qopTtio, wPEAO popTio

bend kduntw, yépve

curve KAUMT®, KAV OTPOPN / KAUTUAN, KUPTOV®
surface em@pavela

slope kAion (edagoug)

slant yépvw, KAivw, kAion

extent éktaon, onueio, fabuog

shaky tpepauevog

clarification Sieukpivion

verification enaAn6euon, emBePainon

reinforce evioxUw
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N

Brakes

Learning objectives

Reading comprehension: Understanding and reproducing texts
related to the Brake systems. Understanding uses, operations, utilities.
Vocabulary: Words related to the brake systems, their components and
their operation.

Use of English: Using the correct prepositions.

Brake disc Backplate
-, (splash__shield)

-

.
Brake caliper

Wheel hub !
Brake pads

Typical disc brake components

© Haynes Publishing 2001. www.haynes.co.uk

o



UNIT 19

15-11-2001 10:46 ™A% 248 $

The brake system can be divided into the following main braking systems: The wheel
braking system, the hydraulic system, the parking brake system, the ABS system, the
EBD and the anti-spin system.

Rear drum
brakes

Handbrake lever

Footbrake pedal
‘\ Brake master cylinder

Front disc
brakes

Handbrake
linkage Brake hoses

Metal brake
pipes
’ Typical brake hydraulic system

© Haynes Publishing 2001. www.haynes.co.uk

A. The wheel braking system and the hydraulic system

Certain components are located differently in the engine compartment depending on
whether the car is left or right-hand drive. The main systems consist of the following
main components:

Wheel braking system

In many cars, front wheel brakes have '
ventilated brake discs (1) and a sliding
brake caliper (2) with special brake blocks
(3) making for effective brakes and a long
life expectancy.

The brake caliper has two main components:
the caliper and the caliper mounting. The

© Volvo Car Corporation

248 ATTAIKA EIAIKOTHTAX — MHXANEZ KAI XYZTHMATA AYTOKINHTQN  UNIT 19

o



UNIT 19 15-11-2001 10:46 ™AD %0249 $

caliper has a piston with an O-ring and a dirt
guard. The O-ring is designed to prevent brake =
fluid escaping and to return the piston to its
resting position after braking. The dirt guard
prevents dirt getting in between the cylinder and
piston. In some cars, the rear wheel brakes have
solid brake discs (4) and (fixed brake calipers
(5). The brake disc hub (6) also acts as the
parking brake drum (7).

Rear drum brakes are used in many modern
cars. A drum brake assembly consists of a wheel
cylinder (1), the backplate (2), the brake shoes
(3), the friction lining (4), the brake drums (5)
the manual brake adjuster (6), and the return

springs (7).

© Haynes Publishing 2001. www.haynes.co.uk

The hydraulic system

The main component of the hydraulic system is
the master cylinder, which has two pistons: A
primary piston (for the primary circuit) and
connections to the brake fluid reservoir, brake
cables and Electronic Brakeforce Distribution
(EBD) pressure sensor. The system also
comprises the brake fluid reservoir and the
level sensor as well as the brake circuit
warning indicator and the brake pedal and
stop (brake) light control (switch).

master cylinder

© Volvo Car Corporation
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The brake fluid reservoir is divided into
three chambers, two of which are for the
brake circuits. One is for the primary and
one for the secondary circuit. This is for
safety reasons. If there is a leak in one
circuit (e.g. the secondary circuit), there
will still be brake fluid in the primary circuit.
This means that the intact circuit will
continue to provide full braking power. In
manual-transmission vehicles, the third
chamber is used for connecting the master
cylinder to the clutch. The reservoir has MIN
and MAX markings within which the brake
fluid level must be kept. The reservoir cap
has a brake fluid level sensor, which
switches on a warning indicator on the
instrument panel (dashboard), if the brake
fluid level is too low. The brake fluid level
sensor consists of a magnetic floater which
makes a contact if the brake fluid falls below
the MIN level. When the contact closes, it
grounds an output on the dashboard and
the warning light comes on. The reservoir is
connected direct to the master cylinder
primary and secondary circuit.

The stop (brake)light switch is located
behind the brake pedal. It is controlled by
the brake pedal lever arm and switches the
car's brake light on, when the driver
brakes. It also sends a signal to the control
module telling it that braking has started.

15-11-2001 10:46 ™ANL%0-250 $

Reservoir

Master cylinder

© Volvo Car Corporation
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1. Reading comprehension

1A Answer the following questions.

o g A~ W Dd =

8.
9

What are the main components of the front wheel braking system?

What is the O-ring of the caliper’s piston designed to do?

Name the main components of the rear wheel braking system some cars have.
What does a drum brake assembly of many modern cars consist of?

How many pistons does the master cylinder of the hydraulic system have?
Why does the brake fluid reservoir have two chambers for the two brake
circuits?

In manual-transmission cars,what is the third chamber of the brake fluid
reservoir used for?

Within which level must the brake fluid be kept in the reservoir?

What’s the utility of the brake fluid level sensor of the reservoir cap?

10. When does the floater of the brake liquid level sensor make contact?
11. What happens when the contact closes?
12. Where is the stop light located?

1B Match the system with their components.

Systems Components

solid brake discs
sliding brake caliper

* Front wheel brakes brake shoes
friction lining
master cylinder

+ Rear wheel brakes stop light control

ventilated brake discs

brake adjuster

* Drum brakes brake blocks

fixed brake calipers

return springs

* Hydraulic system brake fluid reservoir

brake circuit warning indicator

UNIT 19
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Disc
Hydraulic fluid Caliper free to slide

—h" Disc

\-H‘l'\ | . Hydraulic

Pads Piston fluid

Pads

Fixed caliper operation Sliding caliper operation

© Haynes Publishing 2001. www.haynes.co.uk

2. Vocabulary practice

2A Complete each gap with one of the following words: assembly, comprise,
ventilated, guard, indicator, intact, effective, escaping, dashboard, switches on,
safety, compartment.

One of the several separate divisions of a structure: .........cccccooeveiiiiiinnnne,
Causing air to move in and out freely: .....cccccoovvveiviiiiciiinceee.
Able to bring the results intended: ........cccovveeiiiiiiiiiieeee,
Finding a way out: .......ccoeeviiieiiiiiiiiiieee,
An apparatus designed to protect: ........ccccooiiiii
An arrangement of parts consisting a whole: ........cccceeeiiiiiiiiiineen,
Composed of / consist of: ...,
An apparatus pointing out or giving information: ..........ccccceiiiiiiii
The state of being free from danger: ......ccocoveiiiiiiiiiiien .
. Untouched or undamaged: ........ccccveeeiiiiieeiiiieene
11. Aninstrument panel below the windscreen inside a vehicle: .............ccccoeeennee.
12, TUINS ON: oo

© ® N o g s w2
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2B Write the nouns / apparatuses deriving from the following verbs:
1. guard: oo
adjust: .o

TESEIVE wuviiivieeiiieesiieessieaeiineens

® N o o s e
-
=3
o
Q
=]
()

Brake discs

Brake blocks © Texvikég EkSooeig A.E.

2C Choose the correct halves from each column to form a correct compound word.

A B

anti- force
back spin
brake plate
trans board
dash hand
left mission

m A Useful tool for the drum brakes

Hydraulic drum extractor

© Facom
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B. The ABS, EBD, parking brake systems and the brake servo

The Anti-lock Braking System (ABS) is designed to stop wheels from locking under
heavy braking. The earlier type of this system worked on the front wheels. However,
most cars of today have an ABS system working on all four wheels. The system is
activated by the likelihood of the wheels locking during braking and ensures that a
maximum braking effect is retained without the wheels locking, ensuring the cars
driveability and steering capacity.

Sensor reluctor ring Wheel sensor Pressure-regulating valve

Modulator assembly Master cylinder and servo unit

’ Typical ABS layout ‘

© Haynes Publishing 2001. www.haynes.co.uk

The hydraulic components of the ABS systems are similar to the ones of the
conventional braking systems with the addition of some items, among which are:

1. The speed sensor on each of the four wheels, 2. The electronic computer which
includes a self-monitoring system, a hydraulic unit with a pressure-regulating valve
and a high-pressure pump, 3. The sensor gears fixed on the front drive shaft and rear
discs or hubs, 4. The warning light which is located on the instrument panel.

The EBD (Electronic Brakeforce Distribution) is activated during normal braking
(without ABS control) and divides the braking force on the wheels.

As for the parking brake system, it consists of the parking brake lever, commonly
known as the handbrake, which usually works on the rear wheels, the brake wires,
the brake shoes and the parking brake lever warning lamp.
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The air hydraulic brake power assist unit
(brake servo) is of the vacuum-assisted
type, and enhances the force the driver
exerts on the pedal when braking.

In family cars, the enhancement ratio is
4-5:1. The vacuum is derived from the
partial vacuum in the engine inlet manifold.
The connection between the engine inlet
manifold and the air hydraulic brake power
assist unit (brake servo) has a non-return
valve. This prevents air flowing back into
the air hydraulic brake power assist unit (brake servo) if there is no partial vacuum in the
inlet manifold.

There are two designs of air hydraulic brake power assist unit (brake servo),
depending on whether the car is LH or RH drive. The air hydraulic brake power unit
(brake servo) in RH drive models has a somewhat longer pressure hose.

non-return valve

© Volvo Car Corporation

1. Reading comprehension

1A Choose the correct item to form complete sentences.
1. The ABS is designed to stop wheels locking
a. under normal braking.
b. under heavy braking.
¢. under high speed.

2. Most cars of today have an ABS system working
a. on all four wheels.
b. on the front wheels.
c¢. on the rear wheels.

3. In the ABS system a speed sensor is included
a. on each of the front wheels.
b. on each of the rear wheels.
¢. on each of the four wheels.

4. The electronic computer includes a self-monitoring system, a hydraulic unit
WIth and a high pressure pump.
a. a pressure-regulating valve
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b. a needle
c. a brake-regulating valve

. The shortened form EBD stands for

a. Electric Brakeforce Distribution.
b. Electronic Brake Distribution.
c. Electronic Brakeforce Distribution.

. EBD is activated during

a. normal braking (without ABS control).
b. heavy braking (with ABS control).
c. whenever ABS control is activated.

. The parking brake lever is commonly known as

a. the brake pedal.
b. the handbrake.
c. the brake shoes.

. The brake servo

a. enhances the force the driver exerts on the pedal when braking.
b. minimizes the force the driver exerts on the pedal when braking.
c. works on the front wheels.

a. along pressure hose.
b. two pistons.
¢. a non-return valve.

1B Match the systems with their components

. The connection between the engine inlet manifold and the brake servo has

Systems Components

ABS warning light
non-return valve

¢ Anti-block braking system brake shoes

parking brake lever (hand brake)
+ Parking brake system speed sensor

brake wires
* Brake servo sensor gears

pressure hose
brake lever warning lamp
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1C Find what the following descriptions refer to.

1. Itis designed to stop wheels from locking under heavy braking: .......................

2. There is one on each of the four wheels: .........cccccoveiiiniiiiinceinn,

3. Itincludes a self monitoring system, a hydraulic unit with a pressure-regulating
valve and a high-pressure pump: .......ccccceeeeeviiiieeeeeeeecnnnen.

4. They are fixed on the front driveshaft and rear discs or hub: .......................

5. It is activated during normal braking dividing the brake force on the wheels:

6. It is also known as the handbrake: ..........ccccccveeiiiiiiiininnnnen,

7. The air hydraulic brake power assist unit is also known as the ............ccceee...

8. It is located between the engine inlet manifold and the brake servo: .................

2. Vocabulary practice

2A Complete the gaps in the following table with nouns deriving from the given verbs.

Verb Noun

add
Press e
locate
distribute
control
park
ENhANCE e
connect e
assist
design e
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2B Match a word from A column with one from B column to form antonyms.

A B

front later
earlier exclude
similar rear
include low

high different
consist of reduce
enhance disconnect
connect divide into
inlet right

left outlet

2C Match the words (column A) with their definitions (column B).

A B
a. activate 1. a part of a larger or more complex object
b. hydraulic 2. cause to operate
c. instrument 3. worked by water or liquid moving through pipes
d. component 4. mechanical tool or implement esp one used

for delicate or precision work

e. normal 5. a board or other surface for controls and instruments
f. panel 6. average or regular
g. vacuum 7. a lever on a vehicle worked by foot
h. pedal 8. space completely empty of substance or gas

3. Use of English

Complete the gaps with the suitable preposition.

1. The brake system is divided ................... a number of main braking systems.

2. The main systems consist ................... certain components.

3. The dirt guard prevents dirt getting .........c......... between the cylinder and piston.

4. The brake disc hub acts ................... the parking brake drum.

5. Two of the brake fluid reservoir chambers are ................... the brake circuits.

6. The third chamber is used ................... connecting the master cylinder
................... the clutch.
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7. The brake fluid level sensor switches ................... a warning light ...................
the dashboard if the brake fluid level is too low.

8. The reservoir is connected direct ................... the master cylinder primary and
secondary circuit.

9. The ABS is designed to stop wheels ................... locking under heavy braking.

10. The ABS components are similar .................. the ones .......cccccvvnns the
conventional braking systems.

11. The handbrake usually works ................... the rear wheels.

12. The vacuum is derived ................... the partial vacuum ................... the engine
inlet manifold.

- Useful tools for brake service

Pliers i el

Brake-spring pliers

© Facom
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Vocabulary — Terminology

brake Qpévo, médnon, epevapw
brake system cuotnua gpévwyv / médnong
hydraulic udpauAikéqg (er8)

ABS (Anti-lock Braking System) cUotnua avtikAel-

OMUATOG / AVTIUMAOKAPIOUATOG PPEVIV

EBD (Electronic Brakeforce Distribution) nAektpovi-

K1) KaTavour miieong / SUVaung epevwy
anti-spin avtioAiobnon

wheel-braking system cuotnua epévav TpoXmV
locate TomoBeT®

compartment diapéplopa

left-hand drive (LH drive) apiotepoTtiyovo
right-hand drive (RH drive) de&lotigovo
ventilated agpildpevog

brake discs dlok6@peva

sliding oAloBaivwv /-ouca

brake caliper clayova

sliding brake caliper olayova ¢pevapiopatog oAi-

obnong

brake block takaki, otolxeio TpIBHG

life expectancy rbavr didpkela Cwng
mounting urodoxn

0-ring 0aKkTUALOG oTeyavormoinong, O-pvyk
brake fluid uypo Qpévav

escape dlaPelyw, EKpEw (Yla uypd)

resting position apyikn 6€on, BEon akivnoiag
braking @pevaploua, nédnon

dirt Bpwpid, akabapaoia (okovn, Aaomm KAm)
guard mpooTacia, MPOPUAAKTAPAG, TPOCTATEUTIKO
rear wheel brakes Qpéva miow TpoxmVv

solid oupnayng

fixed mpooapuoopévog, «PIEAPIONEVOC»

disc hub dkpo dlokdéPpevou

brake drum taunoupo

assembly ouvappoAdynon, ouvoAo oTolXElwV
wheel cylinder KUAWVOpOG / EUBONO PpEVWV
backplate niow mnaro

brake shoe olayéva Taunoupou

friction lining @eppouit, UAKO TPIRNAG

return spring eAaTnpLlO EMAVAPOPAG

manual XelpokivnTtog

brake adjuster puBuLOTAG PPEVWYV, PEYOUAOTOPOG
master cylinder avtAia gpévav

primary npwtelnv /-ouoa, KUPLOG

secondary deuTepelnv /-ouoa

circuit KUkKAwua

connection ouvdeon, ouvdeopoloyia

reservoir degapevn, doxeio

cables kaA®dla, kaAwdiwon, vTiCa

electronic nAekTpovikog

Electronic Brakeforce Distribution (EBD) kataveun-
TG dlavoung / Katavopng mieong médnong / epéva-
piopatog

pressure mieon

sensor alobntrpag

comprise nepAappavw

level eninedo, otddun

warn TpOELd0TIOND

indicator 6eiktng

pedal MeTAAL, MOdWOTAPLO

stop light control / switch diakonng ya ta epwrta
0T@BUeUONg

divide (into) dialpw (og)

chamber 8dAapog, dlapépLlopa, TURUA

safety aopaAela

reason AOYog, altia

leak dlappor, dlaguyr

intact avénagog, aképaiog, anpdoBAnTOq

provide napéxw, 6i0w

transmission petddoon

manual-transmission pnxavikn petadoon, caouav
clutch oupnAéktng

cap Tamna, noua, KAAUpUa

instrument panel nivakag opyavwv, kavtpav
dashboard mnivakag opyavwv, kavipav

magnetic payvntikog

floater mAwtnpag, deikTng emmedou (UypLV), PAOTEP
ground YelOV, YEIWOT, «KAVW COMA»

lever oxA6Q

lever arm Bpayiovag neviailol GpEvav

signal onjua

control module otolxeio eAéyyxou

heavy braking évtovo / duvato gpevaplopa / mednon
activate gvepyorolw, dpaotnplomnolm

likelihood mBavétnTa

ensure e£00QAAiCw, olyoupelw

retain dlatpw, eEacpaiiCw

driveability (kavétnTa 0drynong
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steering capacity \kavotnta dieubuvong
conventional oupBatikédg

self-monitoring cUoTnua autonpoodloplopou

unit povada

high-pressure uynAn nieon

pump avtAia

gear 0d0vTWTOG TPOXOG, YPavall

driveshaft nuiagovio

handbrake / parking brake lever xelpdppevo, ppévo
oUopiEeng

brake wire oUppa @pévav, vTita Xelpoepevou

lamp Aduna

brake power assist unit / brake servo oepBogpeva,
Bonbntikn povada @pevapioparog, umopondnon
PPEVOV

—p—

air-hydraulic mveupaTtiko-udpauALKog
vacuum Kevo

enhance enauvavw

exert (on) enevepyw (o)

ratio avaAoyia

derive mipogpyopat

partial peplkog

inlet manifold cwAnvag elocaywyng
non-return valve BaABida avenotpopng
air-flowing back emnotpoor| aépa
longer pressure peyaAUtepn mieon
hose eUKAUMTOg CWANVAQ.

drum extractor e£oAkéag TaumoUpwv
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TOOLS

A selection of good tools is a fundamental requirement for a car repair workshop. Provided that they meet the
relevant safety standards and are of good quality, they will last for many years and prove a worthwhile investment.
The tools in the list are a minimum requirement for routine maintenance, servicing and minor repair operations.

1
= Flat-tip ’screwdrlver’s '
Katoapidla eykomng / kowvé
2
@ Cross-point / Phillips screwdrivers
= STQUPOKATOGRLSA
3
Offset screwdrivers
>1papokatodpioa, TeBAacpEva / ayKwvwTa Katoapidla
(Me KupTa GKpa)
4
Automatic / retaining screwdrivers
Dz'w Katoapidia autépata / enavagopds / maAvdpounone /
Ue KaoTavia
5
Allen-hex(agonal) sockets
KAedia (turou) AN\ev / eEaywva
6
Socket spanners / spinners
(= ] SWANVWTA / OKPOSEKTIKA KAELSIA
7
Screw holders
MoAUoTa0TEG MPOEKTACELQ
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8
Electric drills
HAektpika dpdmnava / tpunavia

9

@ Sockets*

Kapudakia

10

w Ratchets

Kaotavieg, pavéAAeg, Tpoxol avaotoAng

11

M Swivel handles / hinged socket wrenches

>naoteg Aapég

12
Tee-handles
AaBég oxnuatog Tag

13

- - Extensions

Enektdoelg

14
Wheel-nut tools
EpyaAeia e€aywyng nagipadiwv and toug Tpoxouq

15
Open-ended wrenches
KAel81a pe avolytad akpa / otabepol avoiyuatogq /
lepuavika
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16
c 10 Ring wrenches
KAed1a pe KAeloTd akpa / moAUYWVIKA / Apeptkavika
17
Combination wrenches
(F__————;A——L?7 KAeldld e avolxtd kat KAeloTad akpa / ouvduacuou
o leppavikou Kal AepLkavikou TUMoU
18
Impact wrenches
EnavagopTtigopeva epyaleia fidopatog / Aepokielda
19
Combination / universal pliers*
Mévoeg / TAVAALEG YEVIKNG XPNONG
20
N Flat-nose pliers*
Mévoeg / Towmideq pe enineda akpa / mAatutoipmda
21
: - Round-nose pliers*
Mévoeg / TOUMideq ue OTPOYYUAA Gkpa / 0TPOYYUAOTGIUMIOA
22
/4.%., Lock-grip pliers / Self-locking grips
< .t‘/.’\ Apriayeg, OKUAEG, YPUTIOL, TIEVOEG OUYKPATNONG
23
C o c— Files
Aipeg
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24
§:_ Ball-peen hammers
ZQupLd urdAag / He NULOPALPIKA KEPAAR
25
EL:: — Mallets
2pupLd pe mAaoTika i EUALva / JaAaka akpa
26

Nut splitters
Koopteg na&ipadiwv

Stud extractors
Apriayeq / eEaywyeiq yla uTeUTEQ/ KAWTONUEVEG BidE]

Stud drivers
0dnyoi / eE0NKEIQ yia KAWTONUEVEG YWVIEG OTO KEPAAL

™e Bidag

29
Circlips
EEoAKeElG OaXTUAOWTMOV a0PAAELOV Kal EAATNpiwv
eUBOAOV

30
Screw pitch gauges
Snelpd(pato)uetpa

31
Feeler gauges
EAGopaTa TUTOTIOINKEVOU TIAXOUG
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32
Micrometers
Mikpouetpa
33
Vernier calipers®
ﬁgz:ﬂ MayupeTpa / SlaprTeg ko(u)umaca Bepviepou / Bepviépol
34 .
CJ | Electrical multimeters
O:g% HAEKTPIKA TOAUHETPA
——e—
35
Presses
YOpauAikég mpéoeg
36

Rams
OnAukéq Bacelg mpeoapionatToq

Pumps with pressure gauge
YOpauAlkég TpOUMeG MpEoag Pe UeTpnTr mieong

Jacks
[pUAAoL

39
/ Pulley removers
— ‘{'-! iy ‘ , B
!I-IIIIIII)'IIIIIIIIIIINIII(-3) EEoAKeig yia TpoxaAieg
\Sa
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Pulley stays
EpyaAeia ouykpdtnong TpoxaAlov

2-, 3- and 4-legs / jaws inside and outside pullers
Bearing extractors
Shaft separators and beam pullers

E€oAkeic ecwTeplkol kal eEWTEPLKOL,
pe 2, 3 1) TE00APES OLAYOVEG YIa SLAPOPEG XPNOELS
(T.X. yla a&oveg, poUAeAv, KA)

Qil-change tools
EpyaAeia aAhayng @iAtpwv Aadlou kat metpeAaiou

43

Surface plates
MAGKeq epapuoyng (yla Kamakia Kntnpa)
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44

Surface gauges
Mayuuetpa UPoug, uPoueTpiKol XapdAKTeg

45
Clamps
SQLYKTNPEG, TOEUMEPLA

46
Oilers
Aadikd, AadwThpla

a7

Steel brushes
AtoaloBouptoeg

*

The tools marked with an asterisk are always in plural.

Tool cases / tool chests (Facom)
Epyahelobnkeg
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Stud extractors inserters, drivers and removers
EpyaAcia e€aywyng, epplteuong, 61d3wpuaTtog Kal amopdkpuvong
yia 68ideq e KOPUEVO KEPAAI

(USAG)
Stud extractor and inserter, conical type
(EpyaAeio eEaywyng kat epeUTEUONG HE
OTIElPWHA KWVIKOU TUTIOU)

(Facom)

Roller-type stud drivers/pullers
(Odnyol / eEoAkeig KUALVOPLKOU TUTIOU)

~
~7

(Facom)

Screw extractor (USAG)
(EEoAkeag ya Bideq ue kpouaon)
Stud extractor and inserter, cam type
(Epyaheio pe €kkevTpo yia eupuTEUDN
Kat eEaywyn Bdav)
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Oil-filter wrenches and extractors
EpyaAcia eEaywyng ¢iATpwv Aadiou kal meTpeAaiou

Filter extractors (Facom)

Oil-filter wrench (Facom)

7 |
.

Self-adjusting wrench
(Facom)

Chain wrench (Facom)

Circlip pliers (Facom)

E€aywyeig ehatnpinv epBoAwv Kal Multi-meter (Facom)
SAXTUAOWTMOV A0PAAELOV

MoAupeTpo
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=== CHANCES IN SPELLING

Vowels
a, e i, 0, u vy w

Consonants
b, c,d f, g h j,k ILmmn p qgrstvwxyz

I. When adding the ending -s

1. Instead of adding -s, we add -es to:

-s abus O buses
a) Nouns - sh | wash O s/he washes
Verbs > ending in -ch 0O e.qg. | watch O s/he watches
- X abox 0O boxes
-2 abuzz O buzzes
b) Nouns L . .
> ending in -0 before which there is a consonant.
Verbs
e.d. a hero 0 heroes acargo 0 cargoes
[ do O s/he does [ go O s/he goes

but apiano O pianos radio O radios
a photo 0O photos akilo O kilos
a studio O studios

words of foreign origin
or abreviations

2. In words ending in -y before which there is a consonant, the -y changes to -ie-
before the ending -s.

e.g. abody O bodies acity O cities
[ study O s/he studies | worry O s/he worries
but aboy O boys aday 0O days
| enjoy O s/he enjoys [ buy O s/he buys
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3. When the ending -s is added to some nouns ending in -f or -fe, the -f/fe+s
changes to -ves. These nouns are: half, thief, leaf, loaf, self, shelf, wolf, knife, wife,
life:

e.g. ahalf O halves alife O lives a knife O knives

but roof O roofs proof [ proofs hankerchief [ handkerchiefs
safe [ safes clift O cliffs

Il. When adding the endings -ed, -er, -est, -ing

1. If a word ends in one -e, it drops this -e before the above endings.

e.g. live O lived, living prepare O prepared, preparing
simple O simpler, simplest large O larger, largest
but agree O agreeing see [ seeing (they end in 2e)

be O being (exception)
2. In words ending in -y before which there is a consonant, the -y changes to -i-
before the ending -ed, -er, -est, but not before -ing (studying, worrying)

e.g. |Istudy O s/he studies I worry O s/he worries
easy [I easier, easiest heavy [ heavier, heaviest

but |play O s/he plays

} there is a vowel before -e
grey 0O greyer

3. When the ending -ing is added to a verb that ends in -ie, the -ie- changes to -y.
e.g. lie O lying die O dying

4. If a one-syllable word ends in a consonant before which there is a vowel, the
final consonant is doubled when -ed, -er, -est or -ing is added.

e.g. stop O stopped, stopping drop O dropped, dropping
big O bigger, biggest hot O hotter, hottest

but form 0O formed, forming } there is another consonant

dark O darker, darkest before the final one
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5. If a word of more than one syllables whose final syllable is stressed ends in a
consonant before which there is a vowel, the final consonant is doubled when
-ed, -er, -est or -ing is added.

e.g. refer O referred, referring begin O beginning
permit O permitted, permitting

but listen O listened, listening } the final syllable

clever O cleverer, cleverest is not stressed

Don’ t |:| * We do not double -y, -w or -x at the end of words.
forget e.g. fix O fixed, fixing

stay [ stayed, staying

slow O slower, slowest

* In British English, the final -I is always doubled.
e.g. travel O travelled, travelling
expel O expelled, expelling
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=== LIST OF IRREGULAR VERBS

INFINITIVE

be
become
begin
bend
bite
blow
break
bring
build
burn*
buy
catch
choose
come
cost*
cut
deal
do
draw
drink
drive
eat
fall
feel
find
fly
forget
forgive
freeze
get
give
go
grow

PAST TENSE

was
became
began
bent
bit
blew
broke
brought
built
burnt
bought
caught
chose
came
cost
cut
dealt
did
drew
drank
drove
ate

fell

felt
found
flew
forgot
forgave
froze
got
gave
went
grew

PAST PARTICIPLE

been
become
begun
bent
bitten
blown
broken
brought
built
burnt
bought
caught
chosen
come
cost
cut
dealt
done
drawn
drunk
driven
eaten
fallen
felt
found
flown
forgotten
forgiven
frozen
got
given
gone
grown
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hang* hung hung
have had had
hear heard heard
hide hid hidden
hit hit hit
hold held held
hurt hurt hurt
keep kept kept
know knew known
lead led led
learn® learnt learnt
leave left left
lend lent lent
let let let
light* lit lit
lose lost lost
make made made
mean meant meant
meet met met
melt melted melted/molten
pay paid paid
put put put
read read read
ride rode ridden
ring rang rung
rise rose risen
run ran run
say said said
see saw seen
sell sold sold
send sent sent
shake shook shaken
shine* shone shone
shoot shot shot
show showed shown/showed
shut shut shut
sing sang sung
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sink sank sunk/sunken
sit sat sat

sleep slept slept

smell smelt smelt
speak spoke spoken
spend spent spent
spread spread spread
spring sprang sprung
stand stood stood

steal stole stolen
strike struck struck
sweep swept swept
swim swam swum

take took taken
teach taught taught

tear tore torn

tell told told

think thought thought
throw threw thrown
understand understood understood
wake woke woke/woken
wear worn worn

win won won

wind wound wound
write wrote written

*

The past tense and the past participle of the verbs marked with an asterisk are also formed as if the verb
were regular (= + -ed) e.g. burned, costed, lighted, etc.
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ANAAYTIKOZ KATAAOTOZ

o Mnywv TEXVIKOV KEIPEVWV-TTANPOPOPIDV
« Mpoéheuang pwToypaPikol UAIKOU

‘Ocov apopd oTIq evotnTeg 3 -4 -5-6-9- 11 - 14 - 15 - kat 16 T1q oroieq dlandpPwWoE Kal eTiE-
ABnke n K. ZouBAakn AAeEavdpa, n MPOEAEUOT TOU EVTUTIOU KAl PWTOYPAPIKOU UAIKOU £XEL WG EENG:

MHIFEZ ¢QTOrPAGION

Unit 3 The development of the car engine

SEA. MEPIEXOMENO ®QTOrPAGIAZ MHMH

29 Ford-T model Meplodikod 4 Tpoxol, Texvikég Ekdodelg AE

31 Internal combustion reciprocating engine Automobile Association Developments Ltd

31 Internal combustion rotary engine Automobile Association Developments Ltd

32 Petrol/gasoline engine Meptodikd Odnywvtag, Texvikég Ekdodelg AE

32 Diesel-oil engine Coursebook for mechanical engineering technicians—

M.I. / OEAB, 2001

32 Karl Benz’s first petrol-engined vehicle, 1885 CD Automania, Rom/Internet Multimedia, 10/11 1998

33 Rover, England 1909 Meplodikod 4 Tpoxol, Texvikég Ekdodelg AE

40 The horseless carriage built by the Duryea CD Automania, Meptodikd Rom/Internet Multimedia,
brothers, USA 1893 10/11 1998

Unit 4 New developments in the car industry

SEA. MEPIEXOMENO ®QTOI PAGIAZ MHIH
43 A fuel-cell hybrid car, Honda Insight, Japan 2000 | Meplodik6 Odnywvrag, Texvikég EkO6delg AE
44 Typical front-wheel-drive layout The car book, Haynes Publishing
45 The cylinder block of a V-8 engine Biamax AEBE
46 Catalytic converter Volvo Car Corporation, Aot 2apakakn AEBE
46 An electric car Meplodikd Odnywvrag, Texvikeéq Ekdodelq AE
46 Schematic diagram of the power sources on CD Toyota Prius, Toyota Hellas AEBEE

a fuel-cell hybrid car
47 The engine of a fuel-cell hybrid car (Toyota, Prius) | CD Toyota Prius, Toyota Hellas AEBEE
47 The first fuel-cell hybrid car (Prius) launched CD Toyota Prius, Toyota Hellas AEBEE

by Toyota

Unit 5 The petrol reciprocating engine

2EA. MEPIEXOMENO ®QTOMPAGIAZ MHIH
A. The structure of the petrol reciprocating engine
57 A Fuel-cell hybridic car, Honda, Insight, Japan 2000 | Meplodikd Odnywvrag, Texvikég EkOOdelg AE
59 A V-6 petrol reciprocating engine (Renault, Meplodikd Odnywvrag, Texvikeég Ekdodelg AE
sport Clio)
60 The structure of the upper and lower engine Volvo Car Corporation, Aot 2apakdakn AEBE (20v-
Bean, A. ZouBAakn)
62 Petrol engine Biamax AEBE
70 Various ICE cylinder arrangements Coursebook for mechanical engineering technicians,
OEAB, 1989
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B. Extra information about the engine components

72 The valves Volvo Car Corporation, Apot apakakn AEBE
72 The piston Automobile Association Developments Ltd
73 The oil sump Toyota Hellas ABEE
73 The flywheel and the clutch Automobile Association Developments Ltd
73 The starter motor Toyota Hellas ABEE
74 The timing belt and the timing-belt tensioner Volvo Car Corporation, Apol Zapakakn AEBE
74 The camshaft Automobile Association Developments Ltd
74 The crankshaft Volvo Car Corporation, Apot 2apakakn AEBE
83 Piston- ring pliers, piston-groove cleaner, USAG, K. Mntpomouhog EMNEE
piston-ring compressor
83-84 All the other pictures of tools Facom S.A., Mnapunépn EME
Unit 6 The valves and their tappets
2EA. MEPIEXOMENO ¢QTOIPA®IAZ MHIH
87-89 The valves and the valve tappets (their Volvo Car Corporation, Apol Zapakakn AEBE
structure and operation)
95 Tappet plates removing pliers, hold-down for USAG, K. Mntpomouhog EMNEE
changing valve plates tool
95 All the other pictures of tools Facom S.A., Mnapunépn EME
Unit 9 The engine-management system
2EA. MEPIEXOMENO ¢QTOIPA®IAZ MHIH
113 Typical layout of the engine- management The car book, Haynes Publishing
system
114 Schematic diagram of the engine-management | Volvo Car Corporation, Apol Zapakdkn AEBE

system

Unit 11 The ignition system

SEA.
131

NEPIEXOMENO ®QTOIrPAGIAZ
Schematic diagram of the modern ignition
system

MHIH
Volvo Car Corporation, Apol 2apakakn AEBE
(2uvBeon, A. Z0uBAdGKn)

132

The parts of the old ignition system

Automobile Association Developments Ltd

133

Diagram of a typical ignition system

Volvo Car Corporation, Apol 2apakakn AEBE

135

Schematic diagram of the conventional ignition
system

Automobile Association Developments Ltd

137

The spark plug

Automobile Association Developments Ltd

141

Spark-plug wrench

USAG, K. MntporouAog EMNEE

141

All the other pictures of tools

Facom S.A., Mnapunépn EMNE
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Unit 14 The diesel-oil engine

SEA.
159

MEPIEXOMENO ®QTOIPA®IAZ
Volvo 2.4-litre, 5-cylinder, Common Rail Diesel

MHIH
Volvo Car Corporation, Aot Zapakakn AEBE

160

Cross section of a diesel engine

Coursebook for mechanical engineering technicians
- .1./ OEAB, 1989

161

Schematic diagram of the fuel system in
a diesel engine

Coursebook for mechanical engineering technicians
—T.1./ OEAB, 1989

161

The cycle of operation of a diesel engine

Automobile Association Developments Ltd

162

The cylinder of a petrol and a diesel engine

Automobile Association Developments Ltd

167

The glow plug

Coursebook for mechanical engineering technicians,
OEAB, 1989

171

Socket wrenches for glow plugs

USAG, K. MntporouAog EMNEE

171

All the other pictures of tools

Facom S.A. , Mnapunépn EMNE

Unit 15 The transmission system

SEA.
173

MEPIEXOMENO ®QTOrPAGIAZ
The transmission system (DAFF)

MHIH
Coursebook for mechanical engineering technicians,
- ../ OEAB, 1989

A. The clutch

176

The friction or dry clutch

Automobile Association Developments Ltd

177

Typical clutch component layout

The car book, Haynes Publishing

179

The clutch engaged and disengaged

Automobile Association Developments Ltd

180

The parts of the dry clutch

Automobile Association Developments Ltd

B. The transmission

185

Cutaway view of a typical conventional
automatic transmission

The car book, Haynes Publishing

188

Cutaway view of a typical manual gearbox
on a front-wheel drive car with two shafts

The car book, Haynes Publishing

189

The manual gearbox on a front-wheel drive
car with three transmission shafts

Volvo Car Corporation, Apol Zapakakn AEBE

190

Manual gearbox with two lay-shafts
on a rear-wheel drive car

Volvo Car Corporation, Apol Zapakakn AEBE

189

The propeller shaft

Automobile Association Developments Ltd

C. The final drive

199

Typical front-, rear- and four-wheel drive
layouts

The car book, Haynes Publishing

1. The differential

200, 203

The differential and how it operates

The car book, Haynes Publishing

202

The differential on a front-wheel drive car

Volvo Car Corporation, Apol Zapakakn AEBE

202

The differential on a rear-wheel drive car

Automobile Association Developments Ltd

202

The propeller shaft

Automobile Association Developments Ltd

2. The driveshafts

205

The driveshafts on a front-wheel drive car

The car book, Haynes Publishing

205

Typical front-wheel driveshaft assembly

The car book, Haynes Publishing

205

The axle hub

Toyota Hellas AEBEE

MHrEX
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206

The driveshafts on a rear-wheel drive car with
independent suspension

The car book, Haynes Publishing

206

The driveshafts on a rear-wheel drive car with
rigid-axle assembly

Volvo Car Corporation, Apol 2apakakn AEBE

206

Extractor for ball joints and ball-joint separator

USAG, K. Mntpomoulog ENEE

206

All the other pictures of tools

Facom S.A., Mnapunépn EME

Unit 16 The steering system

SEA.
215

MEPIEXOMENO ®QTOIMPAGIAS
The steering system

MHIH
Automobile Association Developments Ltd

218

The steering wheel, the steering column and
the steering shaft

Volvo Car Corporation, Apol 2apakakn AEBE

218

The steering-wheel lock in various positions

Volvo Car Corporation, Apol 2apakakn AEBE

218

The steering wheel

Toyota Hellas AEBEE

219

The steering gear(with the pinion on the upper
side of the rack) and a ball joint

The car book, Haynes Publishing

The steering gear(with the pinion placed
under the rack)

Volvo Car Corporation, Apol Zapakakn AEBE

221

Typical power steering system layout with
the pinion on the upper side of the rack

The car book, Haynes Publishing

222

Power-steering gear layout with the pinion
under the rack

Volvo Car Corporation, Apol 2apakakn AEBE

223, 226

How the power assisted steering operates

Volvo Car Corporation, Apot 2apakakn AEBE

227

Extractors for steering wheels and for ball
and socket joints

USAG, K. Mntpoémoulog EMNEE

MHrEZ KEIMENQN

Unit 3

The development of the car engine

EykukAonaideteg ( Encarta 97 Encyclopedia World English Edition, Britanica)

Meplodikd (Odnywvtag, 4 Tpoxoi)

Unit 4

New developments in the car industry

EykukAonaideteg ( Encarta 97 Encyclopedia World English Edition, Britanica)

Meplodikd (Odnywvtag, 4 Tpoxoi)

CD pe evnuepwTikd UALKS Tou Tapayxwpndnke anéd tnv Toyota Hellas AEBEE

Unit §

The petrol reciprocating engine

BiBAia Twv ekdoTIKwv oikwv: Haynes Publishing kat Automobile Association Developments Ltd

Eyxelpidia g Volvo Car Corporation mou d66nkav anéd tnv Etaipeia, Apol Zapakakn AEBE.

Ta 616akTIka BiBAia Twv TEA kat TEE, MN.I. / OEAB

Unit 6

The valves and their tappets

Eyxelpidia g Volvo Car Corporation mou d66nkav anéd tnv Etaipeia, Apol Zapakakn AEBE.
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Unit 9 The engine-management system kai
Unit 11 The ignition system
Texvikd BIBAla Twv ekdoTIK®V oikwv: Haynes Publishing kat Automobile Association Developments
Eyxelpidia Tng Volvo Car Corporation rou 866nkav ané tyv Etaipeia, Apol Zapakakn AEBE
Ta 816aKTIKA BIBAia Twv TEA kat TEE, M.I. / OEAB
Unit 14 The diesel-oil engine
BiBAia twv ekdoTikmV oikwv: Haynes Publishing kat Automobile Association Developments.
Ta 816akTIKA BIBAia Twv TEA kat TEE, M.I. / OEAB

Unit 15 The transmission system kai

Unit 16 The steering system
BiBAia twv ekdoTikmV oikwv: Haynes Publishing kat Automobile Association Developments
Eyxelpidia Tng Volvo Car Corporation rou 866nkav anéd tyv Etaipeia, Apol Zapakakn AEBE
EykukAomaideleg ( Encarta 97 Encyclopedia World English Edition, Britanica)
Meplodika (Odnywvrag, 4 Tpoxoi)
Ta 810aKTIkA BIBAia Twv TEA kat TEE, M.I. / OEAB

‘Ocov apopd oTIg evotnteg 1 -2 -7-8-10-12 - 13 - 17 - 18 kat 19 T11q omnoieq emeAridnke Kal dlapdpewoe
n K. Mwpaitakn Mapia, n mpoéAeUOn TOU EVIUTIOU KAl PWOTOYPAPLKOU UAIKOU €XeL 0§ £ENG:

MHFEZ ¢QTOrPA®IQN KAI KEIMENQN

ENOTHTA KEIMENA OQTOrPA®IKO YAIKO
1n Andyelg Tng 1diag TG ouyypapea + Texvikéq ekdooelg A.E. (6Aeq ol pwToypa®ieg TNG
evotNTag)
2n Andyelg g 16iag g ouyypagéa + Coursebook for mechanical engineering technicians —
(keipeva kat Bloypadikd onueinua) M.I. / OEAB (Ot pwtoypagpieg mou amelkoviCouv:

van, lorry, tanker, coaches)

* IDIOTIKEG PWTOYPAPIEG TNG OUADAG CUYYPAPNS
(double-decker buses, tractor, pick-up truck)

+ Texvikéq ekdooelg A.E. (oL umdAolneq pwToypadieq
g evotnTag)

n Coursebook for mechanical engineering + Texvikéq ekdooelg A.E. (eloaywylkn oehida)
technicians — IM.l. / OEAB kat mpéoBeteq |+ Coursebook for mechanical engineering technicians
TEXVIKEQG TANpoPopieg amod tov kabnyntr| - M.I. / OEAB (ot undlotreg wtoypadieq g

€10IKOTNTAG TNG OUYYPAPLKNG OUadag evotnTag)
8n AuBevtika keipeva (Volvo Car Corporation- |+ Volvo Car Corporation-Agpot apakakn AEBE
Aool Zapakdkn AEBE) (6Aa Ta okitoa g evoTnTag)
MHrES 283
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10n

EAANVIKS Keipevo dlapoppwiévo amo
TOV KaBnynTr €0IKOTNTAG KAl HETAPPA-
ouévo ota AyyAlkd and ™ ouyypagéa

Facom SA Mnapunépn E.M.E. (eloaywyikn oeAida)
2KiTOO TOU KABNYNTN €OIKOTNTAG (£VBETO OTO Kel-
Uevo)

12n

Anoondopata aubevTIKOV KELLEVWY
(Volvo Car Corporation-A@ol 2apakakn
AEBE)

Volvo Car Corporation-Agol 2apakakn AEBE (okitoa)
Facom SA Mniapurniépn E.MN.E. (pwTtoypapia eEomAL-
OloU PETPNOoNg Kauoaepinv

13n

AuBevTikd keipeva (Volvo Car Corporation-
Agol Zapakakn AEBE)

.

Facom SA Mnapunépn E.M.E. (pwToypasia eloa-
YWYLKAG oeAidag)
Volvo Car Corporation-Agol 2apakakn AEBE (okitoa)

17n

AubevTika keipeva (Volvo Car Corporation-
Agol 2apakakn AEBE)

.

.

Haynes Publishing (J.H. Publishing and Co. Ltd.) (eloa-
YWYIKR 0eAidq)

Volvo Car Corporation-Agol 2apakakn AEBE (okitoa)
Facom SA Mnapunépn E.M.E. (epyaAeia)

18n

AubevTika keipeva (Volvo Car Corporation-
Agol 2apakakn AEBE)

.

Texvikeg ekdooelg A.E. (eloaywyikn oehida)
Volvo Car Corporation-Agol 2apakakn AEBE (okitoa)

19n

Anoondopata aubevTIKOV KELLEVWY
(Volvo Car Corporation-A@ol 2apakakn
AEBE)

.

.

.

Haynes Publishing (J.H. Publishing and Co. Ltd.) (eloa-
YWYLKN oeAida Kat £yxpwia okitoa nou arnelkovifovtal
oTnV €vOTNTA)

Volvo Car Corporation-Agot 2apakakn AEBE (aompo-
paupa okitoa)

Texvikég ekdooelg A.E. (pwtoypapieq rmou napepBa-
AovTal avaueoa oTiq aoknoelg 2b kat 2¢c — A" Keo.)
Facom SA Mnapunépn E.M.E. (pwTtoypagieq epya-
Aelwv yia To ouoTnua nednong)

ZHMEIQZH: Mapoho mou oTnv napdypapo «Euxaplotieg» (5n oel.) avagépoupe 6Tl 010 TENOG Tou BIBAioU mapatibetal ava-
AUTIKOG KOTAAOYOG TIPOEAEUONG TOU PWTOYPAPIKOU UALKOU TIOU XPNOLUoTonenke, Bewpoaue OKOTIMO va avapePoule Kal
KATW ano kabe pwToypapia 1 oKitoo TNV MPoEAEUTT| TOUG.

lMa texvikoUg 6pwg Aoyoug (emetdr) n ekTUMWoN Twv evoTATwV 1-6 £ylve EEXWPLOTA KAl EUCTIECHEVA YIa TNV €KSOOT TOU TP®-
TOU TEUXOUG Yia To 0X0Akd €Tog 2001-2002) autd kaTeéoTn duvatod Povo yla Tig evotnTtes 7-19 mou anapti¢ouv 1o deuTepo

TeUX0G.
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