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VO, KATL.
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O£TE OO0 0A¢ £lval amapaitnTn yLa VO AVTIUETWITIOETE TG AUENUEVEG OVAYKEG
NG ETOXNG HOLG.

KaBwg to BLBAlo ameuBuvetal o OAeg oxedoV TIG L6IKOTNTEC TOU Mnyavo-
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TapTioETE, O£ cuvepyacia Pe Tov kaBnyntn oag, évav katahoyo kebaAaiwv mou
Bewpelte xprnouo va dbayxbeite. Mnv Eexvarte nwg oto BEPa autd e0elg €xete
TOV TPWTO AGYO Kal TwG 0 kaBnyntng oag dev eival Suvato va yvwpilel o Babog
TO QVTLKELUEVO OAWV TWV ELSIKOTATWYV TTou SL8AGoKovTal 0T oXoAn cag. Apou
evtornioete ta O£pata mou cag eviladEPouV, lval OKOTILLO VO TO LEPOPXIOETE
£T0L TToU va e€aodaAioeTe OTL, £0TW Kal av XaboUv WPEC N} TIPOXWPICETE HE TIO
apyol¢ pubpolc ano 6co apyLka umoAoyilate, aiyoupa Ba SidayBeite autd mou
00C ELVAL TIEPLOCOTEPO XPHOLUOL.

210 TéAo¢ tou BiBAlou cog umapyet mapaptnua (APPENDIX) pe xpriotlueg mAn-
podopieg (Ae€AdyLo, avwpala pripata, TUMOUC EMLOTOAWY, TIVOKEG LE XPHOLUEC
eKOPACELG, ONUOAVTIKA YPOUUATIKA PaLvOpEeVa TTIOU 060G SUCKOAEUOUV...) TTOU KOAO
Ba elval va e€epeLVNOETE YL VO UTTOPELTE VO VATPELEETE OTIOTE 0O XPELAlETAL.
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PREFACE

This book aims at helping the students of Technical and Vocational Schools,
who are specializing in one of the various specialities related to the Mechanical
Engineering field, become able to function adequately in situations they will need
to use the English language in their future jobs.

A needs analysis showed that such situations will be: reading authentic
published materials in their area (articles, catalogues, advertisements, instruction
manuals, safety precautions, business letters...), asking for or giving information
related to their speciality, understanding instructions given to them orally,
describing a procedure, writing letters to order a product, complain, apply for a
job, etc.

The book is designed to cover approximately sixty teaching hours for each
of the specialities of the schools mentioned above, and is intended for students
who have had pre- to intermediate level courses in English, have been exposed
to the main structures of the language and have a certain active vocabulary, but
function, both conversationally and in writing, at a low level as they make many
mistakes in lexicon and grammar.

Since the students will mostly use the language to read technical texts, the
main purpose of the book is to build the reading comprehension skill and help
them acquire a basic vocabulary in their area, as well as to help them overcome
any difficulties they may have with those syntactical and grammatical features
that occur frequently in the target situation (Wh- questions, passive voice, etc.).
Such features have been given particular emphasis in the book.

Although the focus is on reading comprehension, the book also aims at
practising listening, speaking and writing, as this will reinforce the development
of the reading skill and prepare the students better to function effectively in the
situations they will need to use the language.

The texts are authentic and at approximately the same level of difficulty. They
have been chosen with the help of a subject specialist from a variety of sources
(books, magazines, brochures, instruction manuals, advertisements, etc.) taking
into consideration the students current knowledge of the subject and their needs
in their future job. Bearing also in mind the students’ language level, some texts
have been simplified and adapted to meet the needs of the average student in the
large mixed-ability classes of the Technical and Vocational Schools.

Motivation was also taken into account when selecting and exploiting the texts
since experience has shown that, if the texts are not motivating, the interest in
the language is lost. So, the book contains a variety of different text and exercise
types, tasks and illustrations aiming at engaging the students’ interest and
enabling them to discover the learning strategies that suit them best to help them
become effective language learners and take a greater responsibility for their own
learning.



The exercises are designed to teach and not to test. They can be classified into
two main categories: those designed to develop comprehension of technical texts
and help the students acquire the vocabulary presented, and those focusing on
grammatical and syntactical points.

The exercises that accompany the readings teach reading skills such as locating
information, finding the main idea of a text, skimming or scanning to locate specific
information, understanding information, either stated directly or implied in the
text, or deducing concepts from either directly or indirectly stated information,
understanding relations between parts of the text, deducing meanings of new
lexical items from context, etc.

In most exercises, even if the students are asked simply to say if an answer
is true or false, they are also asked to explain their choice, refer to the part
of the text that led them to the answer, correct the wrong information, etc.
This approach aims at raising the students’ interest to the task and engaging
their thinking capacity to make learning more effective. Furthermore, this can
encourage genuine communication among the students, or between them and
the teacher, providing additional opportunities for language practice and making
the classroom more student centred.

Since one of the main aims of this book is to provide the students with a high-
frequency technical vocabulary to use as a tool to communicate in the target
situation, it includes lots of vocabulary exercises. Their object is to provide the
students with enough practice to help them commit the new meanings to memory
and make the new vocabulary active, and to provide them with strategies to use
to expand their vocabulary in a continuous basis.

Focus exercises in the book (“Expressing....”) present and practise those of the
language functions contained in the reading texts that are readily associated with
the English the students will need to communicate in their field. These exercises
usually include some examples taken from the reading and are followed by practice
exercises to enable the students to progress from identifying the function to using
it. Most of these exercises are accompanied by a table that lists the most widely
used sentence patterns the function may be expressed in, and an explanation of
the function, which the students will find in the «Language Functions» section in
the APPENDIX.

The book also includes some grammar exercises, where the most frequently
occuring grammatical structures in technical English are practised, to help the
learners brush up their knowledge and overcome their difficulties. Most of these
exercises are accompanied with a short presentation of the phenomenon being
practised, (mostly in the form of tables presenting its structure and use), and a
few examples, in the «Grammar» section in the APPENDIX. It is up to the teacher
to decide how s/he will exploit this section to best meet his/her students’ needs.
If necessary, it can be used for reference or for self-study by individual students
under the teacher’s guidance.
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At the end of most units or chapters in the book, there are production exercises
in the form of communicative activities for oral or writing practice, to provide the
learners with the opportunity to reinforce their overall competence by applying the
language, ideas and vocabulary presented in the texts. They also offer the students
the chance to practise in communicative situations similar to the ones they will
find themselves in, in the future. Such situations are: developing paragraphs or
longer texts, writing business letters, performing telephone conversations, writing
a report, an application form or a curriculum vitae, negociating with a customer,
etc.

Apart from the activities and exercises described previously, a number of
listening activities have also been included in the book. They aim at training the
students in a variety of specific listening skills to reinforce their oral comprehension
of the language, consolidate what they have learned and help them find solution
to various listening problems that may arise in the target situation.

At the end of this material, there is an APPENDIX that contains, apart from
the «Language Functions» and «Grammar» sections mentioned above, a glossary
including technical and subtechnical terms, useful mathematical terms and
expressions, as well as some model letters with useful expressions and guidelines
on letter-writing, which the students can refer to when writing formal letters.

The Student’s Book is accompanied by a Teacher’s booklet including the
answers to the exercises, suggestions and notes to the teacher on the way to
approach certain activities and all the texts for the listening activities.

As regards the methodological approach to be followed in teaching this
material, we would like to point out that, since ESP belongs to the broader context
of ELT, the main task of the ESP teacher is not to teach the subject but the language
and consequently s/he should follow the same methodological principles applied
to the teaching of G.E.

H Ouada Epyaoiag
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MECHANICAL ENGINEERING

You have decided to become a technician in one of the various areas
of the mechanical engineering field. As the development of modern
civilisation is largely based on the services of mechanical engineers and
mechanical engineering technicians, whatever your choice, the branch you
are specialising in will secure you a first-class job, interesting and well-paid.
A job in which ability and skill are recognized and rewarded. Well, how
much do you know about Mechanical Engineering?

Use your knowledge to carry out the tasks below. Discuss your answers in class.

TASK 1

A. Label the following items. Choose the appropriate term from the list.

portable CD player machine tool telephone engine aircraft
plan of a house lorry spacecraft ship TVset refrigerator
air conditioner  heating system  ventilator  microwave oven lift
electric cooker electric power plant  refrigerator truck  iron
radar  escalator
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12.

13.

14.
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21. 22.
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B. Which of the items in ps 16-18 are related to the field of mechanical

engineering? Tick appropriately.

TASK 2
Mechanical Engineering is also related to some of the following fields. Which
ones? Tick.
education accounting
transport space exploration
building construction  ventilation
entertainment telecommunications
industry fire protection
aviation health services
air pollution computer studies
central heating electric power generation
photography food preservation.

shipbuilding industry

Shipbuilding industy

TASK 3

Complete the sentences with words from the list to present the activities
performed by mechanical engineers and mechanical engineering technicians.

engines machines tools metals machine tools
means of transport  precision instruments  lifts and escalators
heating systems  refrigeration systems  air-conditioning systems
ventilating systems

Mechanical engineers and mechanical engineering technicians:

e design ® operate
e construct ® use

e install e cut

e adjust ¢ shape

® maintain e join

e repair

Read the text which follows and check your answers to the previous tasks.
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MECHANICAL ENGINEERING TECHNICIANS AND THEIR SERVICES

1.

Mechanical engineers and mechanical engineering technicians are in
demand in every kind of industry, in all public services and utilities (e.g.
telecommunications, electric power supply, transport, etc.), in space
exploration, as well as in the installation and maintenance of heating,
refrigeration, ventilating and air-conditioning systems.

They design, maintain

and adjust the engines Turboprop
that move cars, ships,
trains, aeroplanes,
spacecraft* and also the
engines (steam, hydraulic
or gas turbines, diesel
engines...) that run
generators in electric
power plants.

Gas turbine

They deal with the design, development, installation,
operation and maintenance of the many thousands
of machines used in industry, as well as with the
s design and construction of tools which are necessary
=== to work and shape metal and to construct machines.
B Transport also requires their services. They design and
: build ships, freight and passenger trains, aeroplanes,
cars, coaches, vans, lorries, tractors, etc. They also
install lifts and escalators for vertical transportation in
buildings.

Tractor

Coach

Passenger train

* - craft is both the singular and plural form of the word
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Mechanical engineers and mechanical engineering technicians are needed
in the manufacture of refrigeration and ventilating equipment that will
serve industrial purposes (e.g. in food preservation), and provide comfort in
factories, buildings, and means of transport. They design and build
refrigerator trucks for the transportation of perishable products and are
responsible for the ventilating and refrigerating systems used in
restaurants, hotels, markets, etc.

Another important task is to develop and install proper heating and
air-conditioning systems in buildings, homes, industrial plants, cars, bus-
es, coaches, passenger trains, and aircraft. Such systems will maintain the
desired inside temperature under the most unfavourable weather conditions.

2.

The technicians engaged in the field of mechanical engineering must be
well trained and highly skilled so as to perform difficult work activities,
such as to adjust and repair all types of machines and engines, to operate
machine tools, to cut, shape and join metals, or to install and maintain
heating, refrigeration, ventilation and air-conditioning systems. They must,
as a result, work with accuracy and be able to use precision measuring
instruments, handtools and welding equipment skilfully. They should also
have a certain knowledge of Mathematics, be familiar with the properties
of metals, and be able to read and produce drawings.

Drawing

Welding equipment

Precision measuring instument

3.

As a result, since they are indispensable to modern industry and
transportation, a lot of exciting and well-paid jobs are available for the well
trained mechanical engineering technician. Some of them are: bench- and
sheet-metal worker, tool hardener, machinist, CNC machine tool operator,
machine shop supervisor, welder, plumber, heating, refrigeration and air-
conditioning systems installer and maintenance technician, car mechanic,
aircraft engineer, ship engineer, etc.
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s EXERCISES s

1. The above text is divided into three thematic areas. Choose the appropriate
heading for each one from the list below and write it in the space provided.

22

1. Career opportunities and specialities
2. Areas for employment — Services
3. Tasks and requirements

As mechanical engineering technicians you will have to construct, adjust,
maintain, install.... engines, machines and equipment of various kinds. Do you
know what these words mean? Match them with the appropriate definition.

. engine

. machine

. tool

. machine tool
. equipment

G WNPRE

. to design

. to develop

. to construct
. to adjust

. to maintain
. to repair

. to operate

. to install

LONO U WN B

. welding equipment

. passenger train

. transport(ation)

. freight train

. measuring
instrument

GuhWNPRE

GROUP A

a) a piece of equipment which uses electricity or an
engine to do a particular kind of work

b) the things needed or used for a particular purpose

¢) a machine driven by power that cuts, shapes or
finishes metal

d) a machine that produces power or motion

e) an object, usually made of metal, used by technicians,
workers, etc. to do a particular work

GROUP B

a) to make, create, build something

b) to make something work

c) to design and produce an object, system, etc.

d) to keep something in good condition by regularly
checking and repairing it

e) to plan and make a drawing of an object, machine, etc.
from which it can be made

f) to regulate someting, e.g. an engine, so that it
becomes more effective

g) to put something at its appropriate place and
make it ready to operate

h) to make something that isn’t working properly,
work properly again

GROUP C

a) the activity and system of carrying people and things
from one place to another

b) a train on which goods are transported

c) equipment used to join metals with the use of heat

d) tools and devices used for measuring

e) a train designed to carry people who are travelling



3. Complete the diagram

Mechanical Engineering Technicians’

Working Fields
—~>a)en_____ for:meansoftr—
space and plants
B inthe Lo p)_ tools, machine
In construction 5 c)h r v
of: .
a - equipment
L> d) lifts and
—» a) gas, wa e power supply
Public :
. & |— suchas: —>b)tr by cars, trains ...
Services / Utilities .
L» )t (radio, telephony...)
L — a) machines
Ins off ——>b)____ andescalators
> )
- systems
—Operation and a) engines, m m t
peration a of: —E b)liftsande____
M
c) ) )
- systems,
] C___ ng
shaplng Of: > Mm S
J

4. ldentify the words defined below.

1.
2.
3.

: factory which produces electric energy

: a moving staircase on which people move up and down

: device that takes people up and down in another floor inside
buildings.

: system that lowers the temperature in a space to

preserve foods

: system allowing fresh air to get into a room or building
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5. Make lists of the:

A. Engines used in POWET PIANTS: ....civiriicice ettt sttt et e e enee

B. Systems and equipment controlling the inside temperature and the movement
OF @I ittt st et st bbb eae st bbbt enestaas

6. A. Use the table to make meaningful sentences.

¢ Mechanical engineers... (and)
¢ Mechanical engineering technicians

transport(ation)

develop / the development of...
maintain / the maintenance of...
adjust / the adjustment of...

telecommunications
are employed in aviation

are needed to car construction (industry)
o shipbuilding (industry)

»are required in the construction of...

are engaged in the generation of electricity

deal with electric power plants

design / the design of....

are in demand in the manufacture / production

of...

telephony

install / the installation of....

cut, shape, join metals

B. Write five (5) of the sentences you have made in the space provided below.
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7. Vehicles, ships and aircraft
It is useful to know the correct term for the various types of cars, trains, ships
and aeroplanes. So,

A. Read the definitions below and in the spaces provided, write the equivalent
term for each vehicle, ship or aeroplane in your mother tongue.

e aircraft carrier = a warship with a long, flat deck where aircraft can take off
and land ( )
e airliner = a large aeroplane used for carrying passengers ( )

e ferry(boat) = a boat that transports passengers and vehicles across rivers or

short stretches of sea ( )
o freighter = a large ship or aeroplane designed for carrying freight (=goods,
cargo). If a ship, it is also called cargo ship ( )

e liner = ship used to carry passengers ( )

e ocean liner = large ship on which people travel long distances, or go on
holiday cruises ( )

e pick-up truck = a small truck with low sides that can be easily loaded and
unloaded, used mainly by farmers and some technicians

( )

e tanker = a very large ship or lorry, an aircraft or railway vehicle used for

transporting large quantities of gas or liquid, e.g. oil ( )
e transporter = a large vehicle or aeroplane used for carrying very large or heavy
objects, e.g. cars ( )
e warplane = an aeroplane specially designed to be used in war to attack other
aeroplanes or drop bombs ( )
e warship / battleship = a ship with guns used for fightinginwars ()

e van = a small or medium-sized road vehicle with one row of seats and a space for
carrying goods behind ( )

e coach = a large, comfortable bus or a train waggon that carries passengers

( )

e submarine = a ship that can travel under the surface of thesea (. )
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B. Label the pictures.

o 1 o=
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13. 14.
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C. Classify the various types of cars, trains, ships and aeroplanes under the
columns below.

(0] Y oo o € or- | =TT o N o 10 1SR
Ships: fishing boat, Yacht, ......coociiiiiiie e
AIrcraft: NEIICOPLEN, ..uveiiiicieee e e e
Train waggons
] luggage car passenger car/coach
Trains sleeper freight car

----------------------------- refreshment car  refrigerator car
............................... dining car

8. Taking your information from the text, complete the sentences below.
e The technicians engaged in the field of mechanical engineering must be:

e They must be able to:

......................... } maChineS and engines
e machine tools
e metals
e heating, ..o e
. } and ......ccceeeeevie e, SYStems
e —————————— MEASUriNg ......covvuuunnnne
————— e —— and
e €QUIPMeENt
......................... } draWings
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e They must:

e with accuracy

9. A. Identify the job described in each of the paragraphs below. (The last
paragraph of the text will help you).

Description

1. | A person who designs engines, machines, etc. and
supervises their maintenance.

2. | Someone whose job involves skilled practical work
with scientific equipment; a highily skilled craftsman™ | e.g. technician
or mechanic.

3. | A person whose task is to check if all the activities in
the machine shop are done correctly.

4. | A person who makes, controls, repairs machinery, or
operates a machine in a factory.

5. | Someone whose job is to repair car engines.

6. | A person who connects and repairs pipes, baths,
toilets, etc.

7. | Someone whose job is to operate machine tools, either
conventional or CNC.

8. | Askilled person involved in joining metals with the use
of heat.

9. | Someone who makes metal pieces with hand tools on
the bench.

10. | Someone who makes various objects from large, flat,
thin metal pieces (sheets).

11. | A person who is responsible for maintaining the engine
of a ship.

12. | Someone who installs and maintains refrigeration
systems.

13. | A technician who adjusts and repairs aircraft engines.

* A man who makes things skilfully with his hands.
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10. Write the Greek equivalent to the following English terms.
INAUSEIY = oo,
public services and utilities = ..o
means of transpPort = .....cccvvvveeiiieciee e
telecommunications = ......cccceviiieniieiniieene e
electric power sUPPlY = ..o
food preservation =.........cccceeeeiieieeiciiee e
POWEN Plant = .....ooiiiiiiiie e
mMachine tool = .....ccociiiiiie e,
welding equipment = ......ccccoociii i
precision Measuring iNStrumMeNnt = ........uuuvvuviiieieiiirerree e
8as tUrbiNe = ..o
steam turbine =....cccooiiiiii
diesel engine = ....cceeveviiei i,

STEP 1

It has been said that the history of civilization is the history of engineering. How
much do you know about it?

Read the statements below and tick the correct alternative.

O a. ancient times.
1. The word engineer was first used in the O b. middle ages.
O c. Renaissance.

O a. ancient Egyptian word.
2. It comes from a(n) o b. ancient Greek word.
o c. Latin word.

3. The first great engineers of the ancient world were the

O a. Babylonians, Egyptians and Greeks.
O b. Romans, Germans and Celts.
O c. Mayas, Incas and Vikings.
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4. Archimedes invented the screw pump, a device for
O a. joining thick metal pieces.
o b. lifting water.
o c. lifting stones.

5. A Roman aqueduct is a kind of long bridge with
arches which carries
O a. water.
O b. olive oil.
O C. wine.

Screw pump

Aqueduct

6. In the 17th and 18th century scientists made lots of important discoveries.
Which of the scientists below lived in these (17th and 18th) centuries? Tick.

0 a. Nobel O e. Newton

o b. Galileo o f. Otto

o c. Einstein o g. Pascal

o d. Hook O h. Leornando Da Vinci

7. The foundations of modern engineering science were laid in the 17th and 18th
century by
O a. American scientists.
O b. German and Spanish scientists.
O c. French and English scientists.

STEP 2

You are going to listen to a text presenting the history of Engineering. Check
your answers in STEP 1 and correct any mistakes.

STEP 3

On the next page, there is the same text. There are, however, lots of misprints.
They have been located and underlined, but not corrected. Listen to the text, and
correct the mistakes.
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History of Engineering

The word “engineer” was unknown in ancient tiles. It first appeared in Middle
Apes. It comes from the Latin word “ingenium”, meaning mental power or
invertion.

The Babylonians, Egyptians and Greeks were the thirst great engineers of the
ancient word. The most famous among them was Archimedes, a great scientist,
mathematician and invention who lived in the 3rd century BC in Sicily. He invented
many minds of military engines and also the screw lump, a device for lifting water.

The Romans were excellent engineers. They exploited the knowledge and
emperience of the Greeks and made lots of |oads, bridges, aqueducts and large

public buildings.

Engineering was greately developed in the 17th and 18th century, when
some great scientists made lots of unimportant discoveries in the field of
mechanics. Among these were Galileo, Hook, Newron, Pascal, etc. French and
English engineers of the 17th and 18th century said, thus, the basis of modern
engineering science.

In the 19th and 20th century, scientists have male wonderful discoveries and
inventions, indeed, but engineers have achieved rear technological miracles.

“Science is the king of the world today, but
engineering is the power behind the throne”

Philip Pollock
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UNIT 2

DRAFTING




DRAFTING

TASK 1

Read the text and find out how drafting is characterised. Write the
characterisations in the spaces provided and comment on them.

@) e
f Nt et
[»_sJJ g ———— :’- i

A bottle opener | 4

A hexagonal spacer

Drafting is characterised as:

A bearing

Drafting is more important in our everyday lives than we sometimes
realize. The houses we live in, the cars, aeroplanes, ships, machines and
tools we use have all been developed from drawings presenting the
designer’s ideas on paper.

The idea of an engineer or an inventor for a new product will be given in
the form of freehand sketches presenting the shape, size and specifications
of the new product. From these sketches, more detailed drawings will be
prepared which will provide technicians and workers with all the information
they need in the construction or servicing of an object.

Drafting is a process of thinking, planning and setting thoughts down
on paper in graphic form. It is a means of communication, a language not
spoken, a «graphic language», a system of:

e lines: , _ _ )y e,

* symbols: apaA- L

e sizes:i— 6 mMm — |

« shapes: O &
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It is an international language that every technical person uses to
communicate his ideas clearly to others trained to understand it.

As most products before being produced are first given shape on a
drawing, drafting is also called «the language of industry». A good
knowledge of this language is essential to the skilled worker, the technician
and the engineer.

TASK 2

Complete the boxes in the flowchart below with the stages followed to develop
a new product. In the space provided under the boxes, write the person
responsible for these stages.

conceiving the idea of the product |—»| freehand

detailed

/ / draftsman

Y

application / product

| workers in industry

TASK 3

Match terms with definitions.

a) Conceiving the original idea of a product and setting
it down on a piece of paper in the form of sketches

1. Freehand sketching presenting its shape, size and specifications.
b) A graphic representation of the creator’s ideas on a

2. Designing

_ paper.
3. Drafting c) The technique of making a drawing without the use of
4. Drawing instruments.

d) The process of making detailed representations of
the creator’s ideas for a product with a pencil, pen
and special instruments on a paper, or using a CAD
program on the computer.

TASK 4
Complete the missing words.
Verb Action Person Product
design
draftsman
draw {
drawing drafter
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GEOMETRIC CONSTRUCTIONS

All things have a shape which is made up of lines combined in various
ways. When drafting, a technician is required to draw these lines in order to
record the shape of objects on the paper. The knowledge of the structure
of geometric forms and how they can be recorded on drawings is one of
his everyday tools. In addition, as engineers, technicians or drafters* discuss
possible solutions to drafting problems, lines, shapes and their dimensions
become part of their everyday vocabulary.

A. Lines
There are three principal types of lines: A line may be:
straight continuous
cuved T N\ /—\ broken ~ —T TT=== ==~
circular Q dotted = e
chain = =
A straight line can be characterized as:
horizontal
parallel
vertical
/ inclined perpendicular

B. Angles

When two lines intersect (= cross one another) they form angles. There are three
types of angles:

. j
D right >< acute X M obtuse

* Also draughtsmen in British English (B.E.), or draftsmen in American English (A.E.).
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PRACTICE

Fill in the blanks in the following sentences.

——~

27 TN
1. ( /\ Thisis a line.
Ny //
2. o, This line is a one.
3. A—===—~=——8 ABisa line.
E
4, Both CD and EF are , lines.
C D EF is to CD.
As EF intersects CD, four angles are formed.
F
G _/_/J
5. =< Line GH is a line, while
1~ H .
lJisa one.
K M
i
6 | Both KL and MN are , lines.
I KLis__ while MN
| LineKLis_____ to MN.
L N
7. e ° The shortest distance between two points (A-B) is a
A B line.
8. Anangle of 90 degrees (90°) is calleda(n) _____angle. One of less than 90
degrees (<90°) is called ______, while one greater than 90 degrees (>90°)
isa(n)_________angle.
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lines.

10.

C. Planes and Solids

To draw this flask you should combine

To make a box, you need many
to draw a ball, you need only a

and

lines, while
one.

Most of the English terms for geometrical shapes are derived from Greek.

PRACTICE
1. Use the following words to name the shapes below.
octagon triangular pyramid rhombus cylinder
ellipse trapezium rectangular prism ovoid
cube square sphere semicircle
circle hexagonal prism square pyramid hemisphere
cone triangle hexagon rectangle
Planes Solids
-
side
1. 1.
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Planes

AY
.dgf@
&

Solids

edge

Planes

vertex

altitude
J

Solids
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Planes Solids

circumference segment

. 4 = _chord
radlus—%
= &
T

arc
100 11.

2. Complete the table with the English or Greek equivalent term accordingly.

ENGLISH GREEK

TIEVIAYWVO

TIOAUYWwvo

napaAAnAdypap o

TPLYWVLKO Tipiopa

pouPosldeg

TpamneloelbEQ

quadrilateral

equilateral triangle

scalene triangle

LOOOKEAEC Tpiywvo

right-angled triangle

ofuywvio Tpiywvo

appBAuywvlo Tplywvo

hypotenuse

Slaywviog

SLapeTpog

KEVTPO (KUKAOU TLY.)

Kopudn (tplywvou T.x.)
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. Are you good at geometry?

Identify the shapes defined in the sentences below. Choose from the list.

rectangle parallelograms trapezoid quadrilaterals circumference
square isosceles triangle rhombus right-angled triangle circle
scalene triangle chord trapezium equilateral triangle  radius

10.

11.

12.

13.

14.

15.

A triangle with two equal sides and two equal angles.

They are polygons whose opposite sides are parallel and equal in length.

Its length can be found by multiplying the diameter by 3.1416.

A triangle which has three equal sides and three equal angles.

It has four equal (90°) angles and four sides of two different lengths. Its
opposite sides are parallel and equal.

It has four equal sides all the same lenght and no 90° angles. Its opposite
sides are parallel.

Itis the distance from the centre of a circle to any point of its circumference.

A triangle that has no equal sides or angles.

It has four equal sides that form four right angles.

They are polygons that have four straight sides.

A quadrilateral shape which has only two parallel sides.

It is a closed curve all points of which are at an equal distance from a centre
point.

It is a quadrilateral which has no parallel sides.

A straight line that crosses the circle in two points.

One of its three angles is 90°.
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4. Complete the table below with the missing words.

Noun Adjective Noun Adjective
square circle
cubic spherical
rectangle hemisphere
triangular prismatic
ellipse conical
hexagon cylinder
heptagon pyramid
rhomboid trapezium

5. Use the correct adjective to describe the following objects.

1. The tombs of the ancient Egyptian kings

were____ inshape.

o
4
|

2. Kites in Greece usually have

a

shape.

3. A table may be

4. A ball is a sphere. It is
in shape.
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=

v 6. Most trafficsignsare |

Q.’ 7. The upper part of this glass is

X
8. Diceare____inshape.
H

D. Dimensions

All objects have dimensions which should be taken into serious
consideration when drawing.

Three are the dimensions that g ,
determine the size of an object: its L et
length(l), its width (w) and its height

A

(h), which are sometimes referred to as ot
depth (d) or thickness (t). 15 length < width

circumference

Dimensions tell us how long, wide,
high, deep or thick an object is.

The size of circular or spherical objects
is determined by its circumference and its
radius or its diameter.

In most parts of the world, dimensions
are measured in the metric system, that is, in millimetres (mm), centimetres
(cm), metres (m) or kilometres (km).

In U.S.A., U.K.* Austalia and some other countries, however, the English
system is still in use. In these countries, dimensions are measured in inches
(in), feet (ft), yards (yd), or miles (mi).**

Area is measured either in square millimetres (mm?), centimetres (cm?),
metres (m?), etc., or in square inches (in?), feet (ft?), etc.

Volume is measured either in cubic millimetres (mm3), centimetres (cm?3),
metres (m?3), centimetres (cm?3), or in cubic inches (in3), feet (ft3), yards (y3),
etc. accordingly.

*U.S.A. = United States of America.
U.K. = United Kingdom (= England, Wales, Scotland and Northern Ireland).
** You can find more about these two systems and their units in the Appendix at the end of the book.
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PRACTICE
Read out the dimensions of the objects below following the patterns given in
the examples.

Examples

l a) This house has a height of 11m, a length of 12m and
B 2N a width of 8m.
=

b) The length of this house is 12m, its width 8m and its
H 3| \ height 11m.

e ¢) This house is 12m long, 8m wide and 11m high.

2. Semicircular shelf

3. Metal rod

’.—250mm—c’

() ) Jsomm 4. Steel tube

- 21 d)*
S o
™ T16mm (in.d)*
—

=

5. Wooden block

9em  ex. d=external diameter
in. d=internal diameter

6. Metal bridge
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7. Work bench

120cm Y2em

e
777"

A\

9. Rivet

d=15mm

&% {t=bmm
\\r'\‘

1=65mm

11. Book

13. Wooden bowl

i 75cm

i

8. Steel bar
%Llcm
15cm at
\V&:m

10. Cylindrical metal container

2
; 152mm '

160mm

12. Nail box
:‘2’32’,,,
I

L 260mm —80mm

14. Wooden box
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Can you identify the following theorem?

The hypotenuse equals the square root of the sum of the squares of the
other two sides.

Now say it in Greek.

A. Familiarise yourself with the figures in the boxes below. Listen to their
description and write a number in the space provided on the top left side
of each box, to show the order they are described.

Jljzjs j4
14ch A

DARRpINp,
T AT~ L
) U

\_, -22 mmlv

B. Listen to the instructions and in the empty boxes of the above table, draw
the shapes described in the order you hear them.
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DRAFTING MEDIA

Read the paragraph that follows and answer the question:

| Which factors determine the quality of a drawing?

The quality of a drawing greatly depends on drafting instruments. As
there is a great variety of drafting tools available, the selection of the
proper tool for the particular job is important. The skilfulness of the drafter,
as well as the quality of the instruments he uses, are also factors affecting
drawing. And don't forget that time is money and good tools save time.

Below you can see some of the mostly used drawing tools. Match them with their
use. More than one tools may have the same use.
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" TR

Rule(r)s (with scales) / Scales

2.
Templates

3. Triangles /

Set squares
4.

———-—”z‘“—ﬁﬂi--! Parallel rulers
5.
Dividers

6.

a) are
used to draw horizontal, parallel and
perpendicular lines.

b) are
commonly used with the T-square
and the parallel rule to draw angles of
various degrees.

c) are
used to draw straight lines of specific
length. They permit the enlargement
or reduction of a drawing.

d) are
used to guide the pencil when drawing
the various shapes and sizes they
include.

e) are
used to speed up drafting time since
the T-square, the triangles, the drafting
scale and the protractor are assembled
into one instrument.

f) are

Irregular curves ysed to draw circles or arcs.
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7. Q g) are used
to draw lines with permanent ink.

Protractors

8. h) are used

= | to draw non-circular curves.

el ]

Drawing pens
S i) are used
' to measure degrees of angles.
Compasses
10. ) are used

to transfer distances from one part
of a drawing to another, or to divide
distances in equal parts.

Drafting heads

EXPRESSING USEFULNESS

We can express usefulness (what something is used for) using the patterns below.

used
. useful for + gerund
...is/are o .
necessary to + infinitive
needed
we use... to + infinitive

Examples

e The parallel rule(r) is used for drawing parallel horizontal and perpendicular lines.
e We use the parallel rule(r) to draw parallel horizontal and perpendicular lines.

Use the information in the previous exercise to make similar sentences.
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Writing Activity

Choose two drafting instruments and write a paragraph for each, to describe its
use and features. The previous exercises will help you. Combine your sentences
using personal pronouns (it, they...), relative pronouns (which, that...) and linking
words (and, also, too, because, besides...). Also, make any other necessary
changes.

Example

The drafting heads are drawing instruments (which are) used to speed up / for
speeding up drafting time. They are a combination of several drafting tools since
the T-square, the triangles, the drafting scale and the protractor are assembled
into one instrument.

During a lesson on mechanical drawing, the teacher gave the students a photocopy
with instructions for good and effective drawing. However, the photocopier had a
problem and the students had difficulty in reading some of the words.

Listen to the instructions and complete the missing words.

Strive for neatness and accuracy
v all drafting problems

eraser ono clotiv regularly.
— 7. Hold the T-square furmdy against Hie working edge

of the drawing ...
— 8. Keep your handy clean i ovder to- produrce clean
VY . Aromrings:
— q. Dowt make a large hole v your paper witiv the
.............................................................. point
— 10. Dot slidle ... over the drowing.
Lift to- move.
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FOLLOW UP

1. Some of the above instructions refer to cleanliness (C); others are tips for neat
(N) and effective (E) drawing. Read them and put a C, N or E accordingly in the
spaces provided on the left of each instruction.

2. When the teacher wrote the instructions, he was in a hurry, so he was

unnecessarily imperative. Rephrase the instructions using expressions from
the table below to make them sound less imperative (as pieces of advice).

Expressions to help you

« You should / shouldn’t... ® Be careful to / not to...
o Take care to / not to... ~ ® Make sure you / that...
e Try to / not to... e You'd better...

¢ You ought to... e Avoid + gerund

Examples

e Take care to protect your drawing with an extra sheet of paper when lettering
or dimensioning.

e Avoid pressing the dividers on the paper while measuring, so as not to puncture
it with the points.
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PLOTTERS AND CAD

The development of plotters opens new horizons for designing and drafting since
plotters will soon become a drafting tool indispensable to any engineer, designer,
or draftsman. But, what is a plotter?

Choose the correct definition.

0 a) a machine that produces drawings manually controlled by
the drafter.

A plotteris O b)a computer which makes drawings according to data
provided to it by the drafter.

0 ¢) an electronic graphics device connected to, and controlled by
a computer which prints drawings in ink.

If you are not sure, read the text that follows and find out.
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As in other fields, computers have
also brought about a revolution to
engineering design and graphics.

Exploiting Computer-Aided Design
(CAD), engineers, designers and
draftsmen can now solve complex
designing and drafting problems more
rapidly and accurately. Using the
mathematical analysis and graphics
produced by a computer, they can
rapidly analyse and design products
which are viewed on a monitor and
can be revised before the final copy of
the drawing is produced. They can also
store the drawing and its data to recall
and modify it for future use. CAD is
quickly replacing not only the drawing
board and other drafting instruments,
but also the traditional files for storing
drawings. The drawings are now stored
in digital form, on which corrections
and revisions can be made any time,

so that a new copy is ready to be printed on the plotter.

Computer-aided graphics systems, comprising computers, software (programs)
and graphics devices such as plotters, produce drawings of better quality, and
often at a lower cost than the cost of the conventional drawing.

Since CAD saves time, money and space, it is essential that engineers, technicians
and drafters are prepared to use computers and plotters in their everyday work,
if they want to meet the future requirements of their job.

I EXERCISES M

1. Answer the questions

1.
2.
3.

b

What is CAD?

What does a CAD system comprise?

Is it possible to get an idea of the drawing and make corrections, if
necessary, before printing it? How?

Is it difficult to modify an old drawing for future use?

Are old drawings made by CAD and their data stored in graphical form on
paper?

What are the advantages of using CAD?

According to the text, «CAD saves time, money and space». How is this
achieved? Explain.

Why should all engineers and drafters learn to use CAD?
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2. By the term «computer», most people mean not only the central processing
unit but also other devices connected to it.
Label the pictures of these devices choosing the appropriate term from the
list below.

Central Processing Unit (CPU)  keyboard plotter mouse
scanner  printer monitor
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3. The diagram below shows the procedure followed when producing a drawing
by using CAD. The information in the boxes around the diagram describes the
function of the various devices involved in this procedure.

Draw arrows to show which device each piece of information is related to.

Drawings+texts
are viewed and

Produces copies of
drawings in ink

processed
> Monitor
® Engineer haerPUare
® Designer | | r’ Printer
® |nventor Plotter
e Drafter software
i } v
| scanner | |keyboard| | mouse |

Data are processed,
stored, recalled and
modified

Provide data
and instructions
to the CPU

Used to print texts, or
other information

Produces copies of texts
taking instructions from
the CPU

and inserts them to the
CPU in digital form

Records drawings or texts

Inserts data, gives instructions
for processing, storing, recalling,
modifying, printing drawings

57



4. Match words with definitions.
GROUP A
a. a box or a folder in which documents are kept
b. a method or equipment that has been in use for a long
time
1. hardware c. in computers, it refers to the machine, that is, the
2. software electric circuit and the electronic equipment in them
3. file d. the process of changing something to improve, update
4. data or adapt it for a particular purpose
5. revision e. a quality or qualification you must have in order
6. conventional to be allowed to do something or to be suitable for
7. essential something
8. requirement f. extremely important or absolutely necessary
g. computer programs
h. information in the form of facts, statistics, etc. that you
can analyse
GROUP B
a. to stop using a thing and put something else in its place
b. to have a number of things as parts or members
1. to exploit c. to put something in a container or other place and
2. to recall leave it there until it is needed
3. to modify d. to give commands to a computer to bring a drawing or
4. to replace document back to see or revise it
5. to store e. to look at something or inspect it for a particular
6. to comprise purpose
7. to view f. to use something well in order to achieve something or
8. to print gain an advantage from it
g. to change something slightly so as to improve it
h. to produce a copy of a drawing or document by means
of a plotter or printer
5. When using computers, some of the verbs in GROUP B above become part of

58

your everyday vocabulary. Choose the appropriate word to fill in the gaps in
the following sentences.

When you finish a drawing or document, you usually want to inspect it to
see how it looks, that is to W it on the screen. If necessary, you
make some changes to improve it, that is you o it and then you
command the computer to 5 It, so as to take a copy of it.

In case you will need this drawing or document for future use, you command
the computer to «save» it, that is to , ILin its memory.

If you want to make some changes to an old drawing or document, you
command the computer to «retrieve» it, that is, to - it, so that you



can ©)

it. When the revision is over, you command the computer

to the old document or drawing with the new one.

6. Make groups of similar in meaning words.

common change basic correct demand usual correction

important  habitual need exact review necessary ordinary
qualification  precise traditional

accurate essential conventional

revision requirement

7. Persuading a friend

A friend of yours doesn’t like computers. He believes it is a waste of time and
money to learn how to draw using CAD or to buy a computer and the other

necessary devices.

A. Use the table below and try to make him change his mind.

Expressions to help you prepare your arguments

You ought to/should/had better

If | were you, | would ...

There is no doubt that you should...

By CAD you can / may / could /
might / be able to...

(in order) to/so that/so as to...

because / as / since...

otherwise...

exploit use / buy

learn / train

take advantage of

solve complex drafting problems
more rapidly, accurately

recall and modify drawings easily

get copies of drawings simply /
quickly / at any time

produce drawings of better quality

increase productivity/save time /
space/keep office clean and tidy

(not) find a well-paid job easily
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Example

There is no doubt that you should learn how to use CAD. Otherwise, you’ll have
difficulty in finding a well-paid job.

B. Write five of your arguments, those you consider the most important.
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UNIT 3

METALS
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METALS EXTRACTION AND ALLOYS

3

A blast furnace

Headframe

Ventilatio
shaft

Skip

Miner’s
cage

Pump

Skip filling
station

62

Metals have played an important
role in the development of modern
society. Life as it is today would be...
impossible without them.

Metals are the most common
element mined from earth. They are
normally found in an ore, that is as a
part of a piece of rock. Most metals,
e.g. iron, are extracted from the ore
by means of heat in a tall metal tower
called blast furnace. Others, e.g.
aluminium, are extracted by an
electrical process.

When two or more metals are
melted and mixed together, they
form a combination which is called
an alloy. Examples of alloys are brass
and bronze, which are composed of
copper and zinc or tin respectively.
Alloys are usually stronger than pure
metals.

Drifts

Slope
Chute

Raise

Ore body

A mine



e EXERCISES mmm

1. Complete the diagram.

Mining for ore

!

the metal

by meansof by an
ina

Collection of

2. Identify the words defined below and write them in the spaces provided. Say
the Greek equivalent term for each one of them.

1. The process of changing something from a solid to a liquid by heating it:

2. Rock or earth from which metal can be obtained:

3. Getting something from other materials by using industrial or chemical
processes:

4. The process of obtaining something from the ground by digging holes and
tunnels:

5. An enclosed space in which iron ore is heated under pressure so that
it melts and the pure iron metal separates out and can be collected:

. Metals not mixed with others:
. A metal that is made by mixing two or more types of metals together:

N O

8. A series of actions carried out in order to achieve a particular result; a
method:
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METALS WIDELY USED

In order to design and construct metal objects, you should become familiar
with some of the most commonly used metals. It will also be necessary for
you to know something about the properties of metals.

Some of the most common metals are presented below.

= — .
= 1. Valve springs
steel
3. Pistons
2. Engine block . " aluminium
cast iron
lead wrought iron
4. Battery
5. Railings
copper
aluminium IT
copper H L
brass i
tin 7. Tube

6. Rivets
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steel steel
brass
aluminium

Y5

i

9. Hammer g e
[

8. Head 10. Screws

zinc-chromium plated
steel

11. Socket 12. Earrings 13. Cutlery

nickel

brass

14. Musical instrument 15

. Tap
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s EXERCISES .

1. Say what each of the previous objects is made of.
e.g. The engine block is made of cast iron.

2. Complete the crossword puzzle with the English equivalent of the Greek

words below it.
3

1| [ ] 4 s

H - 7L ]

Across Down

1. OpeixaAkog (peiypa xaAkou kal Peudapyupou) 1. Xpwuto

2. 3dupnAatog oidnpog 2. NikéAlo

3. Xutooibnpog 3. Ahoupivio

4. AToGAL 4. Kaooltepog

5. OpeiyaAkog (pelypa xaAkoU, kaoGitepou Kot 5. XaAkog
Pevddpyupou) 6. MOAUBSOC

6. Weudapyupog

7. Xpuoog

8. Aonut/dpyupocg

3. What metals are brass and bronze composed of?

Brass is composed of

Bronze is composed of

copper
ziné tin

copper
zinc
Brass Bronze
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CLASSIFICATION OF METALS

Metals are classified into two major categories. The ferrous metals,
which consist mainly of iron, and the non-ferrous, which do not include
iron. Ferrous metals are usually alloyed with carbon because it increases
the strength of iron. Variations of carbon content can make very great
differences in the properties of metals, thus determining their use.

An example is steel which, according to the content of carbon, can be
distinguished into low or mild, medium and high-carbon steel. The higher
the content of carbon, the harder the steel becomes.

In the non-ferrous metals belong metals which are found in large
amounts, such as zinc, aluminium, copper, lead, tin and nickel, and also
cadmium, chromium, platinum, mercury, gold, silver, etc., which are found
in small amounts only.

I EXERCISES M

1. Complete the following diagram.

|

| INON- |
|
|

Found in large
amounts

steel _| | | |_
A 1 [ H
n || H

] [+
1 ¢

] 0L

2. EXPRESSING PARALLEL INCREASE

A. Write the comparative form of the following adjectives.

high much___ skilful
easy many durable
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soon___ little - malleable
hard good ductile
big bad difficult

B. Using the cues below make sentences as in the example.

e.g. (high) the carbon content / (hard) the steel becomes
The higher the carbon content (is)*, the harder the steel (becomes).

(skilful) the draftsman / (good) his drawings

(good) the quality of drawing instruments / (good) the drawings
(high) the carbon content in steel / (strong) the tools become
(sharp) a knife / (little) effort is required when cutting

(skilful) a worker / (easy) to find a job

(fast) a car goes / (dangerous) it becomes

oukwnNRE

CLASSIFYING

Use expressions from the appropriate table in the “Language Functions” section
in the APPENDIX, to make sentences out of the cues below.

Examples

® A triangle is a type of geometrical shape.

® Ferrous metals can be classified / classed into those found in large amounts and
those found in small amounts.

® There are three types of matter: solids, liquids and gases.

. Tools = hand tools and machine tools

. Metals = ferrous and non-ferrous

. Hammers = hand tools widely used by technicians

. Copper = non-ferrous metals

. Refrigerator trucks = trucks

. Geometrical shapes - solids and planes

. Prisms = solids

. Oxygen - gas

. Coal, lignite, turf and oil = fossil fuels

. Set squares - drafting instruments

. Steel = alloy

. Platinum, gold and silver - non-ferrous metals found in small amounts
. Technical and Vocational schools - Secondary Education schools
. Matter = organic and inorganic

OCoOoONOOTULIDWNE

O
B WN RO

* The verb «to be» is usually omitted in sentences expressing parallel increase.
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METAL PROPERTIES

Metals have various properties, the most important of which are:

Malleability

If a metal is malleable, it can be hammered and pressed into a new shape. A
malleable material does not break easily under pressure, so it can be rolled
into sheets. Gold is extremely malleable. Copper is also very malleable and
so is lead.

Ductility

A ductile metal can be stretched into another
shape. It is easy to draw a ductile metal into wires.
The metal does not break and it retains its new
shape. One of the most ductile metals is copper.
Tin and aluminium are also very ductile.

Elasticity

An elastic material stretches easily under stress.
However, when the stress is removed, it does not
retain its new shape but it regains its original one.
Among the metals, some alloys of steel are quite
elastic.

Durability

A durable material resists corrosion. It is corrosion
resistant. Among the metals, chromium and platinum
are extremely durable. Gold and aluminium are
quite durable, too.
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I EXERCISES M

The text above includes some terms extremely useful to every technician who
works with metal. Carry out the following exercises to become familiar with
these terms.

1. Write the properties of the following metals as presented in the text.

Metals Properties

copper

tin

gold

chromium

aluminium

steel

lead

platinum

2. Write the English and Greek term for each of the metal properties defined
below.

1. -
The ability of a metal to be stretched without breaking and to retain its
new shape

2. -
The ability of a metal to resist corrosion

3. -
The ability of a metal to be shaped when cold by hammering or rolling out
without breaking and to keep its new shape

4, -

The ability of a metal to return to its original shape
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3. In the spaces provided in the table, next to each Greek term, write: a) its
equivalent English term (noun) and b) the corresponding verb.
ENGLISH TERM
GREEK TERM
Noun Verb
£vtaon, Taon
niieon, BALLN
£vTaon, €Ktaon, EGEAKUCUOG
SLappwon
avtiotaon e.g. resistance
4. A. Identify the defined verbs.
1. fyou____ something, you get it back again (e.g. as a metal gets
back its original shape).
2. fyou____ something, you continue to have that thing, shape,
property, etc. (e.g. as a ductile metal its new shape).
3. Ifyouexerciseor______ power, stress, pressure, etc. on something,
you use it or put it into effect to achieve something.
4. Ifyou____ something from somewhere or from a person or thing
(e.g. stress from a metal), you take it away or off, or you get rid of it.
5. If someone orsomething___ 3 damage of some kind, (e.g. as a

durable metal corrosion), they remain unharmed or undamaged by it.

B. Which of the above verbs has:

1. a similar meaning to the verb: a) draw?

b) oppose?

2. the opposite meaning to the verb a) remove?

b) loose?

5. The paragraph below presents the differences between malleable and ductile
metals. Fill in the gaps with the missing information.

Missing information

e stretching e change shape without breaking
e retain * regains its original shape

e hammering or pressing e rolled into sheets

e stretched into wires
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Malleable and ductile metals can
In a malleable metal, the change of the shape can be made by

(1)°

ay whereas in a ductile, by ) A malleable
material can be ay while a ductile one can
be . After being hammered, pressed, stretched,
etc., malleable and ductile metals - their new shape. An elastic

metal, on the other hand, when the exerted stress is removed,

)

6. The table indicates to what degree the various metals below have each of the
three properties. Study it.

Metal Malleability Ductility Durability
lead 3 1 2
chromium 2 2 4
zinc 3 2 3
cast iron - - 1
nickel 2 3 2
brass 2 2 3
steel 2 1 1
Note bronze 2 2 4
tin 3 3 3
4 extremely
3 very
2 quite
1 not very
- not at all

Use the table to comment on the above metals and their properties.

Examples

e Lead is not very ductile, but it is more ductile than cast iron.
e Brass is quite ductile.
e Nickel is not so durable / is less durable than brass.
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CASTINGS AND HEAT TREATMENT OF METALS

Most of the metal products we use
contain cast parts which are produced G
in the foundry. Examples of such ’?ku
products are car engines, boilers, pumps, 778
compressors, etc. g_%

The process of producing metal objects < NS
in the foundry by pouring molten N
metal into a mould is called founding.

Articles produced by founding are called Foundry

castings. Examples of castings are tools.

Depending on their use, castings, as all metal objects, must have certain
characteristics, e.g. hardness and toughness. To obtain these characteristics,
they are often specially heat treated with various operations, such as
hardening, tempering, annealing and surface hardening.

Hardening is a process of heating metal to a certain temperature and
then quenching (=cooling) it in a suitable medium, such as water, oil, etc.
in order to make it harder.

Tempering is a process often used with hardened steel tools to remove a certain
degree of hardness and brittleness from the metal and increase its toughness.

Annealing is the opposite of the hardening process. It is used to soften
metal to make it easier to machine, cut or shape it.

Surface or case hardening is the hardening of the outer surface of metal
parts by adding a small amount of carbon. Only low-carbon steel and
wrought iron can be surface hardened.

e EXERCISES mmmns

1. Match words with definitions.

a) a place where metal or glass is melted and formed

1. brittle into a particular shape

2. treatment b) a container used to form something into a particular
3. tough shape

4. foundry c) something that is hard but breaks easily

5. mould d) something strong and difficult to break or cut

e) process followed to obtain a desired result

2. Choose the appropriate form of the bold-typed words to fill in the gaps.

1. harden - hardness - hard
a)The____ of metals greatly depends on the amount of carbon
they contain.
b) Avery____ tool breaks easily.
c) Weaddcarbontometalsto__ them.
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w

brittleness - brittle

a)Toremovesome____ fromtools, we apply the tempering process.
b)lceisa_____ material.

toughen-toughness - tough

a)___ rubberis needed for tyres.
b)To___ metals, we apply the tempering process.
c) A special treatment is applied to increasethe___ of the leather.

soften - softness - soft

a) Her handbagismadeof ___ |eather.
b)Heat___ metals.
c) Velvet is famous for its

Which process of heat treatment does the information on the left column of
the table belong to? Tick appropriately.

Surface
Hardening | Tempering | Annealing | hardening

. The metal is softened.

. It is applied to low-carbon

steel and wrought iron.

. A degree of hardness and

brittleness is removed.

. Carbon is added to the

surface of the metal part.

. Hardness is added to the

metal.

. The metal becomes easier

to machine and shape.

. It is applied to hardened

steel tools.

. It is applied when a hard

surface is needed.

. It is the opposite of

hardening.

10. Itincreases the toughness

of steel tools.
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4. Complete the crossword puzzle with the English equivalent to the words
below.

Across Down

1. elBpavoTog 1. xutnplo

2. avormtnon, Badn xaAupa 2. Kauwog, kKAiBavog, poupvog

3. avOEKTIKOG, OKANPOG 3. &emUpwua, emavadopd, Bpadeio Puén
4. uNtpa, MPOTUTO, KAAOUTIL 4. oxAnpuvon, Badn petdAou

5. HOAQKOC, AmoAOg 5. Bepuikn katepyaoia LETAAAWY

6. XUOLUO METAAAOU, XUTO HEPOG

7. emudavelakn okAnpuvon PeETAAAou

8. guparmtion HeTaAAou pe Badn

Crossword puzzle

7] | [T [ [] |

s | | [ T[]

L] ]
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5. ACTIVE — PASSIVE VOICE

Underline the correct verb form.

1

2.

3.

4.

9]

00

10.
11.

. | have decided / have been decided to become a plumber.

The development of our civilisation bases largely / is largely based on the

services of the mechanical engineering technicians.

In the mechanical engineering field, ability and skill recognise and reward /

are recognised and rewarded.

Machine tools have brought / have been brought a revolution to metal

working industry.

. The pipes have joined / have been joined securely.

. A refrigeration technician installs and maintains / is installed and maintained
refrigeration and air-conditioning systems.

. Most tools produce / are produced by founding.

. The car mechanic adjusted / was adjusted the carburettor yesterday.

. Traditional drawing will soon replace / be replaced by Computer Assisted

Drawing (CAD)

Thousands of cars import / are imported from Japan every year.

Mechanical engineers design / are designed engines and machines and

supervise / are supervised their maintenance.

6. The sentences below are in the passive voice. Form the verbs in parentheses

appropriately.

1. Mechanical engineering technicians (need) in
the manufacture of ventilation equipment.

2. Most metal products (develop) from drawings
presenting the designer’s idea on paper.

3. In most parts of the world, dimensions (measure) in
the metric system.

4. Aductile metal can (stretch) into wires easily and

when the stress (remove) it retains its new shape.

The plotter (control) by a computer.

My car (make) in France.

The machine (repair) first thing tomorrow morning.

The screw pump, a clever device for lifting water, (invent)

by Archimedes.
9. Metals (extract) from the ore by means of heat.

© N

10. The properties of metals (determine) by the

carbon content in them.
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UNIT 4

— WORKING WITH METAL—
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BENCH AND SHEET METAL TOOLS

Bench and sheet metal is used in every area of our
@ life. It is available in the form of rods, squares, flat
square bars and sheet stock of various sizes and thicknesses.

It is usually worked cold with hand tools and a few
machines such as the drill press, the grinder, the

<9 mechanical saw, etc.
Bench and sheet metal work is needed in the
rod manufacture of airplanes, cars, ships, trains, metal
furniture and household appliances, and also in the
construction and installation of heating, ventilation,
j refrigeration and air-conditioning equipment.
bar Since working bench or sheet metal with hand tools
is often more difficult than operating some machines,
excellent job opportunities are offered to workers who
can use hand metal tools correctly.
47 A metal worker must be able to perform skilfully
sheet various work activities, such as the ones illustrated
below.

Work Activities

1. Screwing/ unscrewing, tightening or 2. Gf ipping metal pieces,
loosening screws, bolts, nuts.... Ul and other small
objects

N\

3. Scribing lines or circles on metal surfaces 4. Marking or starting a hole
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5. Draw filing 6. Filing 7. Scraping metal surfaces

10. Forging 11. Making bends on metal rods, bars, tubes or wires

L

12. Making seams 13. Hemming
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16. Shearing thin sheets of metal

17. Cutting tubes

19. Cutting internal threads 20. Making external threads

80

21. Measuring threads



22. Taking measurements 23. Checking right angles

sharp

blunt

24. Grinding blunt (=dull edged) tools 25. Removing burrs from tubes

26. Flaring tubes 27. Swaging tubes

81



To perform all these activities, a technician must be able to use a wide
variety of tools skilfully.

Below you can see the most common hand and measuring tools,
machines and accessories as they are presented in the catalogue of a large
tools manufacturing company.

HAND TOOLS
1 = Flat-tip screwdrivers | 9 Swivel handles
‘O)»-\_“(o‘
2 Cross-point/Phillips | 10 Extensions
screwdrivers
®
=Tz : P —
3 Offset screwdrivers | 11 Tee handles
4 Automatic/Retaining | 12 Open-ended wrenches
screwdrivers

(@ == S ) e
5 Allen-hex sockets | 13 Ring wrenches
6 Socket spanners / spinners | 14 Combination wrenches
=j{—— OE——

7 Sockets |15 Adjustable wrenches
D b
8 Ratchets |16 Pipe adjustable/Monkey

wrenches
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17 Combination/Universal | 27 Pipe/Tube cutters
pliers
18 Flat-nose pliers 28 Taps
é(
QO — | =5
19 Round-nose pliers 29 Dies
LT @
{
20 Adjustable pliers 30 Scrapers
N— T g

&.\__ [ e
21 Lock-grip pliers 31 Files
AT —
22 Side cutters 32 Scribers
el ‘\/

23 End cutters

\

33 % Dividers

N
EN

Tin snips/Shears

!

Punches

N
)]

Hacksaws/Metal saws

Ball peen hammers

N
N

'

(Cold) chisels

Mallets

34
[—__ =}
35
36
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Surface gauges

41 Tube and spring benders

42 Reamers

39 Hand groovers

40 (Refrigeration) Service
valves ratchets

)

MEASURING TOOLS

%ﬁﬁ

1 Internal / Inside calipers | 4 Micrometers
2 External / Outside calipers | 5 Steel rules
}5

3 Vernier calipers
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OTHER EQUIPMENT

1 Forging tongs

2 Anvils

8 Bending machines

GLLF
e/
3 Surface plates
@ Bar folders
4 Vee blocks
5 Try squares 11 Squaring shears
6 Clamps

Vices

13 Impact wrenches
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14 Electric drills 17 Spirit levels
& e i s |

18 Oilers

15 Drill presses

19 Folding rules

16 Steel brushes

T

Flexible tapes

I EXERCISES

1. Go through the catalogue of the tools manufacturing company and in the
spaces provided, write the Greek equivalent term for the various items in it.

2. Name the tools, instruments or machines used to carry out each of the
activities illustrated on ps. 80-83.

Examples

e Tightening or loosening screws with flat-tip, cross-point, offset or retaining
screwdrivers.

e Forming rolls using a/on a forming machine.

3. Classify the tools and other equipment in the following categories, according
to their use.

Threading Scribing/Marking Drilling

Expanding tube ends

86



Holding / Gripping Tightening / Loosening

Cutting Measuring Bending/Forming
(making bends, loops,
angles, herms, seams, rolls)

4. Label the pictures below to check how many words for tools you can
remember. Then, look through the catalogue to find the words you have
forgotten.

A.

4
1
2 5
3

6
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10.

88

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.




89

15

4 cordless



21 26
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B. Use the grid to make sentences as in the examples.

® We can cut rods of metal (by) using (a) hacksaw(s).
® To cut rods of metal we (can) use (a) hacksaw(s).
® (A/The) hacksaw(s) is/are used to cut / for cutting rods of metal.

6. Use the tables to make meaningful sentences.

A. Bench and sheet metal workers use a(n):

. forming machine
. drill

. punch

. dies

. surface gauge

. mallet

. bending machine

NOoOubs,WN R

to
for

a.

b.

bl 0]

cut threads on the external surface of metal rods,
bolts or pipes.

making bends on rods and bars, and also for
bending, hemming or seaming sheet metal.

.curving sheet metal and forming cylinders of

various diameters.

. start holes on metal to make drilling easier.
. making bends on rods, bars and tubes.

scribing lines parallel to a surface or vertical to
another line.

. cut holes in solid metal.

B. Technicians in the

mechanical engineering field use a (n):

. reamer

. tap

vice

. vee blocks

. calipers

. tin snips

. lock-grip pliers
. tube bender

ONOUTAWNE

to
for

o 0 T w

. take internal or external measurements.

. gripping objects or holding pieces of metal steady.
. bending tubes.

. cut threads on the internal surface of nuts or

pipes.

e. cutting thin metal sheets.

-~

set objects on them for marking.

g.remove burrs from the internal and external

h.

surface of metal pipes.
hold pieces of metal tightly while working on them.
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7. Match the two columns.

A. For Heating-Refrigeration and Air-conditioning Technicians and Plumbers

ONOOULPEAWN PR

10.
11.

12.

94

. We use chisels to

. Flaring tools are used to

. With flat-tip screwdrivers,
. Use a screw-pitch gauge to
. Files are useful for

. Swaging tools are used to

. Tee handles give

. Metal workers use the

squaring shears to

. We often use grinding

machines for

A bar folder is used for
Use a pipe adjustable
wrench for

Refrigeration systems
technicians use a
refrigeration service valves
ratchet for

a.
b.

C.

d.

B

find the number of threads per inch.
opening or closing the service valves of
compressors as required.

holding pipes or fastening and loosening
fittings.

cut sheets of metal, shear off rivets and
split rusted nuts from bolts, especially in
hard-to-get-to places.

. bending metal sheets, making hems, or

turning an edge to receive a wire.

. cut large sheets of metal.
. spread the lips of a tube outwards in order

to make a joint with a fitting.

.a better grip and save effort during

repetitive work, or provide extra power.

. cutting, smoothing and removing small

amounts of metal.

.grinding dull-edged tools, e.g. chisels.

By fixing another wheel they can also do
polishing or buffing.

. we can screw slot-head screws.
. expand the end of a tube so as to permit

another tube of the same diameter to be
inserted into it and form a joint.




B. For technicians of the other specialities

A B
a. find the number of threads per inch.
1. We use chisels to b. scraping metal surfaces to clean or make
2. Forging tongs are used for them smooth.
3. With flat-tip screwdrivers, c. check flat surfaces.
4. Use a screw-pitch gauge d. cut sheets of metal, shear off rivets and split
to rusted nuts from bolts, especially in hard-to-
5. Files are useful for get-to places.
6. Scrapers are used for e. bending metal sheets, making hems, or
7. Tee handles give turning an edge to receive a wire.
8. Metal workers use try f. check right angles on metal pieces.
squares to g. holding pieces of metal while forging or heat
9. We often use grinding treating them.
machines for h. a better grip and save effort during repetitive
10. A bar folder is used for work, or provide extra power.
11. Use a surface plate to i. cutting, smoothing and removing small
amounts of metal.
j.grinding dull-edged tools, e.g. chisels.
By fixing another wheel they can also do
polishing or buffing.
k. we can screw slot-head screws.
GERUND

When a verb comes immediately after a preposition,
it has to be in the gerund (verb + -ing) form.

Choose the appropriate verbs from the list below, put them in the right form
and fill in the gaps in the sentences.

break replace take hear operate multiply service
cut join make getup use

1.1 am looking forward to from you soon.

2. He is thinking of his old electric drill with an impact wrench.

3. It’s the first time he uses the squaring shears and is afraid of
a mistake.

4. The circumference of a circle is found by the diameter by
3.1416.

5. The calipers are used for measurements.

6. Before a circle on a metal sheet, you must scribe it with the
dividers.

7. He managed to make that difficult bend on the metal rod without ______it.
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8. He went on the hammer although its handle was cracked.

9. Some techniques of metals with a heat source are quite
difficult and demand good training and long experience.
10. He is very experienced in machine tools.
11. As he has been used to late, he finds it difficult to wake up
at six so as to be at work on time.
12. We attended a seminar on the new models of air-

conditioning units.

STEP 1

Your teacher will read some statements referring to the use of various tools. Some
of them are correct. Some others are not.
Listen to the statements and tick the appropriate column (correct-wrong).

STATEMENTS Correct tool to be used

2
o

Correct Wrong

O [0 INOUL || |W|N |-

[EEN
o

[uny
[EEY

12

How many statements were correct? How many were wrong? Which ones?

STEP 2

Listen to the statements again and correct the wrong ones by writing the correct
tool to be used in each case, in the 3rd column of the above table.
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Oral Practice

WHAT SHOULD YOU DO...
(jobs + tools)

2. .....to cut a circular piece of 160
1. ..... to cut a 50 mm piece from a long mm diameter from a metal sheet?

iron bar?

3. to cut a 60 cm long copper tube and prepare it to be connected to: a)
another tube of the same diameter at one end and b) a flared-type fitting at
the other. The tube must be bent 20 cm from its flared end. The bent must be
90°.

Work in pairs. Decide on the activities you should perform and the tools you
should use to carry out the above projects. Discuss your answers in class.

Writing Activity
Choose one of the above three work activities and write a paragraph describing
the steps you will/would/should/must follow and the tools you will/ ... use to
carry it out. Don’t forget to use linking words to join your sentences.

Expressions to help you

first, / second, / finally, ... will / would...
next, / then, / after that, } I { should ...
before / after + gerund must / have to...
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USING HAND TOOLS CORRECTLY

The safety of the user and the quality of his job greatly depend on the
correct use and maintenance of the tools he uses. The instructions below
may prove useful.

TASK 1

Read the instructions, and, in the spaces provided, write if they refer to: a) the
safety of the user (S), b) the maintenance (M), or c) the correct use (C.U.) of the
tool. Bear in mind that some instructions may belong to more than one of the
above caregories.

Instructions

A. Pliers
?/ When using pliers:
— 1. Select the correct size and type for the job.
wal =4 . .
- - 25 — 2. Be careful when holding a component with a
pair of pliers while heating it. The nose of pliers
r must not get hot.
— 3. Avoid finger traps when a sudden release occurs.
B. Files

When using files:

—— 1. Select the correct one according to the size and
kind of the job to be done and the material to
be filed.

—— 2. Don't use a file without a handle.

— 3. Don't use a file as a lever.

4. Never hammer on a file.

98



C. Hammers &
When using hammers: | &

—— 1. Select the right type, weight and size for
each job.

—— 2. Ensure that its handle is not cracked and
that the head is securely attached to its

shaft.
— 3. Don't use the shaft as a lever. &
— 4. Never hammer on another hammer or tools

not designed to be hammered, such as /I

wrenches, files, screwdrivers, etc.

— 5. Discard a hammer if it is excessively worn or
has a domed head.

/I

—— 3. Don't use screwdrivers as levers or chisels
and don't strike them with a hammer.
—— 4. Keep their blades sharp.

D. Screwdrivers

When using screwdrivers:
——— 1. Select the correct size and blade for the job.
—— 2. Keep the handle free from oil or grease. {
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E. Wrenches, sockets and ratchets

When using wrenches, sockets or ratchets:
—— 1. Ensure awrench is dead square on the fastened
head.
—— 2. Don't overload sockets.
—— 3. Never fit <hand use» sockets or other bits and
accessories to a machine impact tool. m@ﬁ@
—— 4. Make sure the turning parts of your ratchet
wrench remain well lubricated.
— 5. Avoid extending a wrench or a ratchet. SN
— 6. Never hammer on a wrench or a ratchet.

\
\ ‘
@I:-

F. Cutters and snips

When using cutters and snips:
—— 1. Keep their cutting edges sharp.
1~ | — 2. Keep the pivot oiled.
| — 3. Make sure the cutting edges of the side or bolt
cutters are at right angles to the items you are
cutting.
| —— 4. Don't use snips to cut wires, bolts, rivets or
nails. Remember that they are sheet metal
tools.

—— 5. Keep the blades closed when the snips or

cutters are not used.
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G.

Chisels and punches

When using chisels and punches:

H. Saws

. Keep the point of punches and the edge of

chisels sharp.

. Avoid overheating when grinding them.
. Always grind mushroom heads and burrs off

chisels and punches.
Don't use them as levers.

When using saws:

— 1

— 2.

— 1.

— 2.

—3.

Select the correct blade for the job.
Make regular checks of the blades’ sharpness
and teeth.

. Don't use blades outside their frames.

. Fasten them securely to their attachment.

. Keep them free of rust.

. Return saws to their special boxes after use.

When using drills:

Select the correct size for the job.

Ensure that their lips are sharp and properly
ground.

Don't use them as levers, or to stir paint.

B. Check your answers. If there are any different opinions, discuss them in class.

TASK 2

Read the instructions again and say which of them apply to the use of more

than one tools.
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TASK 3
EXPRESSING CAUSE/PURPOSE

Why are the instructions (for the correct use of tools) given? Choose reasons
from the table to justify each instruction.

as a) it/they may slip.
b b) the tool(s) may break.
ecause . .

cince c) |t/.theY will beco.me soft and us'eless.
d) this will send chips of metal flying.
e) prevent an injury/accident.

to f) secure firm grip of the tool(s).

so as (not) to g) ensure its/their long life.

in order to h) to achieve optimum performance of the tool and

satisfactory results from your job.
Examples

® A1: Select the correct size and type of pliers for the job, so as to achieve optimum
performance of the tool and satisfactory results from your job.

® A2: Be careful when holding a component with a pair of pliers because, if they
get hot, they’ll become soft and useless.

TASK 4
REPORTING INSTRUCTIONS

When your teacher gave the instructions concerning the correct use of hand
tools, one of your classmates was absent. Your teacher asked you to inform him.
Choose three tools and inform your classmate about the teacher’s instructions.

Expressions to help you

to... / not to...

tOId. us to try to... / to avoid + gerund...
He advised us always to... / never to...

warned us to be careful when... to ... I not to ...

reminded us to make sure we... / (that) the ...

said

e we must / should / mustn’t / shouldn’t...
He that it is dangerous to ...

warned us It is dangerous

reminded us if / when ...

Examples

® He told us to select the correct size and type of pliers for each job.

® He reminded/warned us not to overheat chisels when grinding them.
® He said that we shouldn’t/should never use a file without a handle.
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JOINING METALS
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METHODS OF JOINING METALS

When making metal constructions, it is often necessary to fasten or join metals.
The metals can be castings, sheets, iron bars, tubes, etc. The pieces to be joined
may be composed of the same or of different metals and they may be joined
either permanently or temporarily. There are various methods of joining metals
to choose from, depending on the requirements of the construction.

The diagram below presents the basic classifications of these methods.

TASK 1
Study the diagram and then complete the text that follows.

METHODS OF
JOINING METALS

| MECHANICAL | THERMAL

RIVETS BOLTS | below 500 °C| | above 500 °C|
W m SCREWS

| SOLDERING | | BRAZING | |WELDING|

There are two methods of joiningmetals. The___ andthe
In the mechanical method, metals are joined by using fastening devices such as
, and ,whileinthe___ byusinga
heat source.
are used for holding pieces permanently. and ,on
the other hand, for making temporary joints, orifthe_____ requires occasional
adjustment.
According to the temperature of the heat source used, the thermal method is
distinguished into , and
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TASK 2

In the spaces provided under each picture, write if the method illustrated is

mechanical or thermal.

SIS NN
//////1’///” )

50 j( %
©©
A

=
=
==

JOINING METALS WITH A HEAT SOURCE

Joining metal parts, metal sheets and aluminium, copper or steel
tubing is a routine task for every technician in the mechanical engineering
field. It requires a knowledge of the properties of metals, a steady hand,
and skilfulness in using the appropriate equipment. A good technician,
therefore, must be well trained in all the techniques used.

rods electrodes wire rolls

Filler metals in various forms

The selection of the appropriate
technique depends on the kind of
material to be joined, its thickness, and
the nature of the bond.

In some techniques, the pieces to
be joined (base metals) are melted at
the area of the joint and let to flow
together in it. In these techniques, very
high temperatures are required. In
other techniques, the base metals are
not melted. The pieces are joined by
means of a filler metal which is melted
and let to flow in the joint.

Filler metals can be found in wire
form (in rolls), or in the form of rods
and electrodes. The melting point of the
filler metals, that is the temperature at
which they change to a liquid, is always
lower than that of the base metals.
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TASK 1
Answer the questions.

1. Which abilities are required from a technician in order to make strong joints?

2. What does the selection of the appropriate technique for a certain joint depend
on?

. What are the base metals and what the filler metals?

. Is it possible to make a joint without using a filler metal?

. Which techniques require higher temperatures; those in which a filler metal
is used or those in which the base metals are melted at the point of the joint?

. Which form are the filler metals available in?

7. Whose melting point is higher, the base metals’ or the fillers’?

b Ww

)]

TASK 2

In the spaces provided, write the Greek term for the various techniques of
joining metals with a heat source.

a. melting both metal pieces at the point to be joined:

b. using a filler metal to join the pieces:

c. melting both the base metals and the filler:

d. heating the base metals at the point to be joined (at a temperature slightly lower
than their melting point) and pressing them at that point:

e. joining pieces composed of the same metal:

f. joining pieces composed of different metals:

TASK 3
Relate the pictures below to the techniques described in TASK 2.

e.g. Picture 1 Picture 2
\ O corresponds to
C ~§“ el

technique (d)
y@
Picture 3 Picture 4

n:::::.:s&:zz:‘::
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SOLDERING - BRAZING - WELDING

TASK 1

Depending on the temperature and the kind of filler used, thermal methods can
be distinguished in soldering, brazing or welding. The paragraphs below give a
brief definition of these methods. Read them and identify the process defined.

1.

It is the process of joining metals at temperatures
above 500 °C using alloys of copper and silver,
phosphorus or other metal as afiller.

2.
It is the process of joining metals at very high
temperatures, either by using a filler or by heating
(fusing) the base metals to their melting point.

3.
It is the process of joining two or more metal pieces
by means of a filler (solder) which is an alloy of tin
and lead, antimony or other metal having a low
melting point (below 500 °C).

Soldering

Welding Brazing
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TASK 2

How much do you know about soldering, brazing and welding? Check your
knowledge. Find the answer to each of the following questions.

QUESTIONS

1. Which are the most widely used techniques in

the three thermal methods? cc:rrr:/ei:tg
2. What kind of filler is used in soldering? e'ﬁg;‘;‘;‘:e cable

3. Which is the alternative term for gas brazing
and welding? electrode -

4. What is melted in gas soldering and gas
brazing; the filler or the base metals?

5. In which form are the fillers used in gas brazing
and gas welding? clamp

6. Which methods are used to make most tubing
connections nowadays?

7. Why is electric welding also called arc welding?

e, ////////////////%1'

8. Which gases are used to create the flame in
gas brazing and welding?

9. How are the metal pieces joined in arc welding?

10. What is used to create the flame in gas
soldering?

11. Which method produces stronger bonds and is
used to join both similar and dissimilar metals;
soldering or brazing?

12. Are the filler metals heated or melted directly
by the heat source in soldering and brazing?

Welding machine

ANSWERS

a. In the form of rods.

b. Oxygen and acetylene or oxygen and MAPP gas. In gas brazing, however, we
sometimes use only acetylene or MAPP gas*.

c. Brazing.

d. No, they aren’t. It is the base metals which are heated. The filler melts when it
comes in contact with the heated base metals.**

e. Liquid propane, air acetylene or MAPP gas.

f. Because in this technique, the metals are melted by the heat produced by an electric arc.
g. Only the filler is melted.

* A mixture of various gases at certain proportions. It is used either alone (e.g. in soldering) or mixed
with oxygen (in joints that require high temperatures).

** In some brazing operations, however, when the filler’'s melting point is high, we also heat it a
little to make it melt faster.
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h. The high temperature of the arc melts the base metals. The electrode used to

create the arc also melts and serves as the filler rod for the joint.

i. They are also called oxyacetylene brazing or welding.

j. Those in which the heat is produced by burning gases, and those in which the
heat is produced by electric current. As a result, the most widely used methods
are: a) gas soldering, brazing and welding, and b) electric soldering, brazing and
welding.

k. Soldering or brazing, because the joints made by these methods are strong
and don’t cost much. Soldering is mostly used for connecting water pipes and
drains, while brazing for refrigeration tubing.

I. An alloy of tin and lead, antimony or other metal having a low melting point
(below 500 °C), which is called solder.
TASK 3

Complete the diagram below with the various techniques used to join metals
with a heat source.

|THERMAL METHODS FOR JOINING METALS|

TASK 4
The following sentences are wrong. Correct them.
1. To join two metal pieces by soldering, we heat the base metals at a temperature
above 500 °C and when they melt, we let them flow in the joint.

2. In arc welding, the heat needed to join the metals is produced by a flame
created by oxygen and acetylene or MAPP gas.

3. The appropriate temperature for joining two metals by brazing is below 500 °C.

4. In soldering, the heat used to join the metals is produced by burning propane
and oxygene or MAPP gas.

5. In soldering and brazing, the melting point of the base metals is lower than the
melting point of the filler used.

6. In gas welding, the gases used to produce the flame are acetylene and MAPP
gas.

7. In gas welding, the base metals are never melted.
8. In soldering, we don’t heat the base metals directly. We heat only the filler.
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Writing Activity

The short text below includes all the information given in this unit about welding.
Fill in the missing words and then, write a similar text about either soldering
or brazing.

WELDING

Welding is one of the methods used to join metals with a .
In this method, averyhigh____ (above 500 °C) is required to heat the
metalsor/andthe_____ totheirmelting_____ . There are

two welding : the welding and the

welding.

Ingas welding,two______ are used to create the flame which melts the metals:
and . As a result, the technique is also called
Sometimes, instead of acetylene, ____ gasis used.
Inelectricwelding,an____ _isusedtocreatethe____ andreach the

high temperatures required. The electrode also melts and serves as a
rod for the joint. This technique is also called

EQUIPMENT USED IN THE VARIOUS TECHNIQUES

Below you can see the equipment used in the various techniques of joining metals
with a heat source. Combining the information from the pictures with the rest of
the information provided in this unit, carry out the two tasks that follow.

Gas soldering equipment

N\

Torch used with propane

v T -
‘e
Gauge and propane
pressure regulator Bottle with propane Portable propane bottle
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Gas brazing and welding equipment

ﬁ

Torch
acetylene
valve

Portable MAPP gas bottles
suitable for gas soldering
or brazing

Torch suitable for gas
brazing or welding

Cylinder with
n ? acetylene

Gauges and
oxygen
pressure
regulator

Cylinder with '

oxygen Torch oxygen
valve

Machine used for electric
brazing and welding

Portable set for gas brazing
and welding. The cylinder
contains MAPP gas

Gauges and acetylene
pressure regulator

Electric soldering equipment

Soldering iron

Soldering gun
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TASK 1

Complete the table.

SOLDERING BRAZING WELDING

@ ewelding rods
E °
E (alloys of various metals)
(7]
wl
(7]
<
U]

(7]
= | <
2|0
w
S
= NS)
=N
g E electric brazing machine

—

w

TASK 2

Write the method(s) or technique(s) related to the following:

Tempe-

rature

(1) below 500 °C:

(2) above 500 °C:

Method

—_— o~ o~ —~

1) melting of the base metals:

2)an alloy of tin and lead as a filler:
3)alloys of copper as afiller:

4)an electrode as a filler:

Equipment

1) an electric machine:

2)a gas torch:

(

(

(3)an electric iron or gun:
(4) cylinder(s) with gas:

Heat Source

1) air acetylene:

2) liquid propane:

4) MAPP gas (alone):

(
(
(3) mixture of oxygen and acetylene:
(
(

5) mixture of oxygen and MAPP gas:
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Writing Activity Description

Use the information given below to write a short text describing the equipment
used in oxyacetylene brazing and welding.

One indicates the gas
pressure in the cylinder.
The other, the amount
of pressure in the hose.

One carries oxygen (green/
blue), the other carries
acetylene (red).

cylinders

One contains
oxygen, the other
acetylene.

In the torch, the torch
gases are mixed
and the flame is
produced.

Set of gauges
(mam?\meters)

Gas pressure regulators
regulate the pressure
of the gas flow in
the hoses from the
cylinders to the torch.

gas pressure regulator

Torch gas valves regulate the proportion
of oxygen and acetylene in the mixture
that flows through the torch.

torch gas valves

Acetylene valve
regulates the size
of the flame.
Oxygen valve
regulates the
flame’s
temperature.

Expressions to help you

is / are ... equipped with... either... or
one... while the other... that / which / whose...
that is,...

also / too / as well...
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Start like this:
The equipment used in gas welding consists mainly of two cylinders that contain

FOLLOW UP

Use the table to make meaningful sentences.

a.regulate the proportion of
oxygen and acetylene in the
torch.

3.The hoses b. carrying the gases from the
cylinders to the torch.

c. control the pressure of the gas
flow in the hoses.

d. make temporary joints.

1. Two regulators
2. Two manometers

4. Screws and bolts
5. Rivets
6. A heat source

7 Th | is / are . to e.carry out soldering, brazing
-Ihe gasvalves on | e needed | in order to and welding
the torch * used for f. making strong joints.

8. Welding rods g. produce the flame in gas

welding.

h.indicate the amount of
pressure in the hoses and
cylinders.

i. holding metal pieces together
permanently.

9. Acetylene and
oxygen
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A. For Heating, Refrigeration, Air-conditioning Technicians and Plumbers

STEP 1
Listen to the text and decide:

1. If the text presents

a. the advantages of the thermal method of
joining metals.

b. the steps of a procedure.

c. the technical characteristics of a welding
machine.

2. Which the described technique is.

Flux does not clean metal.
It helps to keep it clean.

STEP 2

Work with your partner. Read the text and fill in as many gaps as you can with
the appropriate verb. All the verbs you need are included in the list below. One
is used twice.

apply handle tap clean wash get heat remember feed
allow support remove cut touch forget

Fitting

0 Removing the burrs with
a reamer

Cutting the tube Wire brush

To make a tube-to-fitting connection, follow the instructions below. First,

the tube to the desired length. ____ the burrs with a reamer or a file. Next,
both the outside of the tube and the inside of the fitting with a

clean wire brush, or a clean sandpaper or sandcloth. Clean surfaces guarantee

a strong, leakproof bond. Then, ____ the correct flux for the job and
it to the outside of the tube. Don’t to assemble
the tube and the fitting and them firmly, so that they will not
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move during the soldering operation. Everything is ready now.
the joint with the torch. After a while,
the solder to the heated fitting. If it melts, the proper temperature has been
reached.

, then, the flame and solder to the joint, at
one or two points, until a ring of solder appears at the end of the fitting.

Don’t forget to the fitting with a mallet while soldering, so as
to distribute the solder evenly in the joint. Also, each time you put some solder
on the joint, to wipe the surfaces with a clean cloth or brush
to remove any dirt.

to cool. Don’t the pieces until the
solder has cooled and hardened. Finally, off all the traces of
the flux from the soldered area with water and a brush.

STEP 3

Your teacher is going to read the same text with all the gaps completed. Listen
to it and make sure that the verbs you have used to fill in the gaps are correct.
Also, fill in the rest of the gaps with the suitable verbs. If necessary, listen to
the text again.

FOLLOW UP

1. The pictures below will be used in a manual to illustrate the steps of the
procedure followed in gas soldering. Use the information in the above text to
write the appropriate instructions in the space provided under each picture.
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2. Vocabulary exercises

A. Look through the text in STEP 2 to find the words defined below.

1. Small pieces of metal produced when cutting, drilling or grinding metal
objects; chips:
. Take something away or off:
. Make larger or greater in size:
. Something that is well sealed or joined (e.g. the joint of two pipes), so
that no liquid or air can escape from it.
. Hit with quick, light blows:
. In equal amounts:
7.Small amounts of something left somewhere (e.g. flux or filler on a
surface), signs of it:

N

w

IS

2]

[e)]

B. Make pairs of synonyms out of the two lists below.

A B
tube securely; steadily
desired fit
edge pipe
guarantee scatter
bond required, wanted
apply end, lips
assemble ensure
firmly rub
distribute joint
wipe spread; put
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Joining Tubes by Brazing

TASK

The instructions below describe the steps followed to join two tubes of the
same diameter by gas brazing. They are given in jumbled order. Write numbers

in the space provided in front of each step to show their correct order in the
procedure.

Cool the joint with water.

—— Fit the joint securely and support all its parts, so that they will not
move.

— Use a swaging tool to expand the edge of one of the tubes to be
joined.

— Apply the brazing filler rod to the heated parts. Do not heat it with the

torch.

Remove burrs with a file or reamer.

— Clean the joint thoroughly using warm water and a brush.

—— Apply clean flux as recommended for the brazing alloy to be used.

—— Heat the joint evenly to the recommended temperature. Keep the torch
moving constantly in a «figure eight» motion. If heating a copper-to-
steel joint, heat the copper first. (It takes more heat as it carries it away
faster).

—— Clean the surfaces to be joined thoroughly with stainless steel wool or

wire.

Cut the tubes to the desired length.

— Watch carefully for a poor adhesion (dark, cup-shaped areas) and make

the necessary corrections during the brazing operation.

TASK 2

Compare the two procedures of joining metals (by soldering and by brazing)
described. Spot their main similarities and differences.

Expressions to help you.

In case of similarity
In both procedures,
In both... and...,
In..., like in...,
In..., (the same) as in...,

we must/have to...
we use/apply/etc.

In case of difference

while / whereas
When / In..., we... < but "
when /in..

on the other hand,
In..., unlike in..., we...

a0 Wi2ao0o
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B. For Welders and the rest of the specialities
STEP 1

Listen to the text and decide:

1. If the text presents
a. the advantages of the thermal method of joining
metals.
b. the steps of a procedure.
c. the technical characteristics of a welding machine.

Flux does not clean metal.
It helps to keep it clean. 2 Which the described technique is.

STEP 2

Work with your partner. Read the text and fill in as many gaps as you can,
choosing verbs from the list below.

avoid select wash apply arrange heat adjust continue
clean check set dip

To join the two pieces of metal, first the surfaces to be brazed with
a liquid cleaner or an abrasive cloth and them close together to
ensure a strong seam or joint. Then, the proper size tip for the

job and attach it to the torch. Also, select the recommended flux and rod size for
the job.

up the oxyacetylene equipment and light thetorch. ____ the
torch to a neutral flame and moving it in a small arc motion, _______ heat to
the metals being joined until they areredhot. ____ the end of the brazing
rodslightlyand ____in the flux causing it to cling to the rod. Holding the
rod just ahead of the flame, continue to heat the metal pieces until the brazing
rod melts and flows on the pieces being brazed.

After the proper temperature has been reached, brazing
across the joint. Keep your torch in motion to prevent hot spots.
overheating, as this may cause a weak joint.

Don’t touch or handle the joined pieces until the metals at the joint have
cooled and hardened. Finally, off all traces of the flux on the
brazed area with running water and the joint. A properly brazed
joint should have a bright shiny colour.
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STEP 3

Your teacher is going to read the same text with all the gaps completed. Listen
to it and make sure that the verbs you have used to fill in the gaps are correct.
Also, fill in the rest of the gaps with the suitable verbs. If necessary, listen to
the text again.

FOLLOW UP

Find how the sentences or phrases below are expressed in the text.

1. To clean the metal surfaces, use a special cloth with a rough surface which is
used to clean hard surfaces.

. Put the appropriate size tip to the torch and fasten it.

. Chek the oxyacetylene equipment and make it ready for use.

. Regulate the torch gas valves so as to get the size and temperature of flame
required for the job.

. Direct the heat to the surface of the metal pieces being joined.

. Put the filler rod in the flux for a short time.

....until the flux is stuck on / is attatched to the filler rod.

. ...to make sure that no spots on the surface of the joint are overheated.

A WN

00N Oy WU

Arc welding

TASK 1

The instructions below describe the steps followed to join two metal pieces by arc
welding. They are given in jumbled order. Write numbers in the space provided
in front of each instruction to show their correct order in the procedure.

___ Turnthe machine on and bring the electrode within a few centimetres
from the workpiece.

— After you have obtained the arc, keep the electrode within 1.5 to 3.2
mm from the metal being welded moving it in a straight direction,
smoothly and evenly. As the electrode burns shorter, keep feeding it
to the workpiece to maintain the correct arc length.

_ Adjust the welding machine to the appropriate amperage.

__ Clean the surfaces to be welded with an abrasive cloth.

__ Place the proper electrode in the holder and clamp the ground cable
to the metal to be welded or to the metal table where the workpiece
is placed.

__ Holding the hot metal with a pair of tongs, clean the joint with a
special hammer and a steel brush to remove chips.

___ Arrange the surfaces to be joined close together.

_____ Startan arc by striking the work piece with the electrode as you strike
a match. Then, raise the electrode slightly to form and maintain the
arc.
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TASK 2

Arrange the numbered instructions under the following headings:
1. Preparation for welding: e.g. Instructions 1, ...

2. Welding the joint:

3. Finishing the joint:

TASK 3

Below are some additional instructions closely related to the arc welding
procedure described above.

A. Read them and say if they refer to: a) the safety of the welder, or b) the
quality of the job.

1. Use clamps, if necessary, to hold the pieces in place securely.

2. Wear arc welding gloves, an apron, sleeves and a face shield to protect you
from the intense light and heat and prevent burning your eyes, skin and
clothes.

3. Keep the electrode moving while starting the arc, to prevent it from sticking
to the workpiece.

4. Be careful. The correct welding speed is most important.

5. While welding, make sure you get the deepest penetration possible in the
joint.

B. Find which step of the procedure the above instructions are related to and
insert them in the appropriate place in the procedure.

TASK 4

Compare the two procedures of joining metal pieces (by gas brazing and by arc
welding) described. Spot their main similarities and differences.

Expressions to help you.

In case of similarity
In both procedures,
In both... and...,
In..., like in...,
In..., (the same) as in...,

we must/have to...
we use/apply/etc.

In case of difference

while
When / In..., we... { put e/
on the other hand, when /in.... we...

In..., unlike in..., we...
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Writing Activity

You are the Production Manager of «H.C.R. Ltd», a company manufacturing
commercial refrigerators. The company is also responsible for the installation and
servicing of the systems produced.

In this field, metal cutting and, of course, gas soldering, brazing and,
sometimes, welding is a daily routine. As the business is growing fast, you need
to buy some additional equipment.

Last month, you visited the International Fair of Brussels where you had the
opportunity to see the new gas welding equipment manufactured by ELAG. You
were impressed by its high quality and performance, and also by its flexibility,
that made it suitable for your specific job requirements. So, you decided to write
a letter to the company and ask:

a) for a complete catalogue of the company’s equipment and accessories with
their technical characteristics,

b) for the price list of the company’s products, and

c) if there is a representative of the company in Greece to ask for advice about
the exact equipment and accessories you should buy and to whom you should
place your order.

Address your letter to: The Sales Manager, ELAG B.C. Co. Ltd, 86 St. Thomas
st., Edinburgh, Scotland U.K.

POINTS TO REMEMBER WHEN WRITING A FORMAL LETTER

e Be polite: Avoid imperatives when asking for something. Use expressions
like: «l would be grateful if...», «Could you please», «l would like to know...»,
«Please, let me know if / that / when...», instead.

e [f you don’t know the name of the receiver (addressee):

- Start your letter with: «Dear Sir / Sirs / Madam / Madams» and
- End it with: «Yours faithfully / truly*» or «Faithfully / Truly* / Very
truly*yours».

¢ |f you know the name of the addressee: s, e i)

- Start your letter with: Dear Mr / Mrs / Miss / Ms** [ .0 ool
- End it with: «Yours sincerely» or «Sincerely yours».

e Common phrases to close the letter are: «I look / am looking forward to
meeting / hearing from you soon», «Please let us hear from you as soon as
possible», «l would particularly like to know about...»

e At the end of the letter:

- Put your signature.

- Write your name in full, below your signature.

- Add: Mr, Mrs, Miss or Ms after your name in parenthesis to help the
addressee know how you would like to be addressed.

- State your occupation / post in the firm below your name.

* More common in American English.
** Use Ms if you don’t know whether the woman is married or single.
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SENDER’S
DATE ADDRESS

ADDRESEE’S
ADDRESS

Dear

§1->I1am

§ 2 - Last summer | visited your stand at

§ 3 - | would be grateful if you could send me a

§ 4 > | would also like to know if

85 - |l am looking

Yours

Signature

Name in full
Occupation / Post
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SAFETY SAYS:

* If there is any oil inside the tubing, the heat of the torch may cause this oil to vaporize. Oil vapour
mixed with air will explode if ignited.
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UNIT 6

— MACHINE TOOLS —
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FROM STONE TOOLS TO CNC

Man passing through the stone, bronze, iron and machine age has reached
the age of computer. During his course through time, he has improved
his standards of living and increased his productivity thanks to the
development of the various tools and machines he has constructed.

In the beginning of time man had
only his hands as tools.

Then, he learned to turn stones into
useful tools.

Later he produced better, more effective
tools, first out of bronze and iron and next
out of steel.

In his attempt to achieve
higher precision and improved
production rates, man finally

l manufactured machine tools.
So, mechanical saws, drills,
planes, lathes, grinding and
milling machines, broachers, etc.
were invented.

Plane Drilling Machine

Vertical Milling Machine Horizontal Milling Machine Broacher
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The new horizons opened by electronics and computer technology have
recently led to a further development of these machine tools. The new NC
and CNC cutting machines (milling and single-spindle drilling machines,
lathes, turning* and machining centres) have enabled industry to produce
metal parts with such accuracy, efficiency and reliability, and at such a great
speed and close tolerances one could hardly dream of some years ago.

Machining Centre Turning (and chucking) Centre

I EXERCISES mn

1. A. Match the tools with the age they belong to.

Tools Ages
1. Machine tools a) Stone age -
2. Tools made of iron b) Computerage -
3. Tools made of stone c) Bronze age -
4. NC/CNC machine tools d) Machineage
5. Tools made of steel e) lron age -
6. Tools made of bronze f) Steel age -

B. Use the spaces provided to number the ages according to their historical
order.

* also referred as turning and chucking centres

127



2. Complete the diagram with the types of machine tools mentioned in the text.

| MACHINE TOOLS |

v v

— Manually operated —— NC/CNC
o R

EE— E—

> R

—> —>

EE— —>

L

L >

3. Tick the correct alternative.

1. All machine tools, either manually operated or computer controlled are:
a) forging machines
b) cutting machines
c) forming machines

2. «NC and CNC machine tools are capable of machining to very close
tolerances» means that:
a) they reduce production costs.
b) their products are made very quickly.
c) their products are characterized by high precision / accuracy.

4. Write the English equivalent term for the machine tools below.

1. UNXOVOKIVITO SPOTIONVO: wrvreeeeiiiieeeeiiiieeeeeeiirteeeeeirreeeeeareeeeeeensaeeeeeasaeeeeenrenas
2. UNXOVI) OQUAGLKWOEWIG: «vveeenrreeenrereereeeeiseeeeeseeesseeesssesessseesasesesasesesssessssessnsseens
3. UNXOVOKIVITTO TUDLOVL: c.evvieeiiieeereeeeireeecree e et e eetreeetreeeaaeesabeeesareeesnseeesreeeannas
I (oY 1Yo SRS
5. epyalslopnyav MTOAAQMAWY KATEPYACLWV YLO. AVTLKELLEVA K TTEpLOTpOdN G/

TOPVOC TLOAAQTIAWY KOTEPYOOLUIV: 1eeevreeerreeeirreeseereeeesreeesreesasseessseesseeesseens
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6. KOTOKOPUPN DPETOL wveeeeeiiiee et e e e ettt e e ettt e e e etee e e e e eate e e e e eate e e e eeanaeeeeearaeas
7. UNXAVN O AELAVOEWG - OKOVIOHOTOG: «uveeeereeeureeerreeeesreeeareeesireeesseeenseeensnens
S 1 71e A SRR
9. OPLLOVTLO PPETOL: woeeeeeieeeeeeiieeeeeeettee e e eetteeeeeetre e e e eebaeeeeeeataeeeesassaeeeeensranaeeanes

10. epyadetopnyavr TOAAQTAWY KATEPYACLWYV YL TIPLOUATIKO QVTIKELLEVAL: ...

5. Answer the questions.
1. Has the development of hand and machine tools affected our lives? How?
2. What led man to the invention of machine tools?
3. What are the advantages of NC and CNC machine tools compared to the
conventional ones?

6. Make groups of words similar in meaning.

advance make period effort fabricate discover lately ability

improve age precision progress create invent try time

manufacture develop standard design attempt epoch produce

accuracy efficiency degree construct correctness rate  skill
exactness proportion recently effectiveness

progress produce rate
efficiency accuracy age
invent attempt recently
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MACHINE TOOLS PRODUCTS AND OPERATIONS

1. Alot of the most widely used metal parts are manufactured on machine tools.
Tick those of the items below that are products of such machines.

y diiss

1. Spring 2. Curved part 3. Fitting (angle)

=>
¢
4. Nut 5. Bush 6. Bolt
7. Angular plate 8. Washer 9. Tin rivet
11. Shaft 12. Threaded part
13. Screw 14. Nail 15. Angular part
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2. The pictures below illustrate various operations of the machine tools.
A. Write the equivalent Greek term for each operation.

[

1. Broaching 2. Planing 3. Cutting a slot

4. Facing 5. Milling 6. Grinding

%{LE

7. Reaming 8. Drilling 9. Theading

10. Boring 11. Turning 12. Cutting/turning a taper
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B. Say how each operation is performed.

carried out
e.g. Broaching can be | performed | with /on a broacher
done

3. Identify the operations illustrated in the pictures below.
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4. Which machine tools are described below?

1.A is one of the most productive machine tools. It is
very efficient in producing round parts, but it can also produce square,
hexagonal and irregular ones. It can perform many operations including
facing, cutting off, turning tapered sections, cutting threads, drilling, boring,
reaming and also filing and polishing.

.The is one of the most versatile machine tools used
to cut straight, angular or irregular surfaces, slots, grooves and gear teeth.

N

A is used to cut off amounts of metal from the surface
of a workpiece by moving the cutting tool forward and backward.

w

The is a machine tool used to cut holes in metal pieces.

b

5. In the table below, write the main operations performed and the machine
tools used to produce the following parts.

Parts Operations performed Machine tools used
1. e.g. cutting off,
. bolts
‘&
shafts
3. VY
:ﬂ gears
4,
=
nuts
5. e
)
> _—
— bushes

6. Identify the operation described.
1. is the operation performed to cut a hole of a standard
diameter in a metal piece.

is used for producing angular or curved cuts, single or

2.
double slots in the external surface of a workpiece.
3. is the operation of removing an amount of metal from
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the end (face) of a workpiece to shape it.

4, is carried out with a rotating wheel, to finish a
produced part and make its surface smooth.

5. is the operation of enlarging a previously cut hole to
the desired accurate size.

6. is the operation of removing an amount of metal from
the upper surface of a metal piece with a cutting tool which moves forward
and backward.

7. is the operation performed with a special cutting tool
on a cylindrical workpiece to produce threaded parts.

8. is the operation of accurately sizing and producing a
good surface finish in the inside of a hole previously drilled or bored.

9. is used for producing complicated internal shapes,
cutting slots, etc.

7. Crossword puzzle

Across Down
1. NT\davon 1. Kwviko topvaplopa
2. Auhdkwon 2. Opelaplopa
3. Tpumaviopa 3. Alopnkng ecwteptkn Stavolén
4. Alapnkng eEWTEPLKN TOPVEUOH 4. KoyAlotopnaon
5. MAdviopa 5. Aelavon
6. Alavolén avAakoG/oxLoUAG 6. MeTwrikn Tépveuon
A 6
| LB
il [ [ 1]
| 2| [ [ ] [ ]
- 2 3 . |
- : - . 5 L
s T
e e - -
4 || | L
E B s [ | | [ ]
e [ [ [[]

134



Writing Activity Letter writing: Placing an order

Mr John Assimakopoulos and his partners have decided to buy a new lathe,
a plane and a milling machine to modernize their machine shop. They have
recently seen an advertisement of Selco Company in an English magazine, and
found the machine tools it manufactures meeting their requirements and the
prices reasonable. As they don’t know if there is a representative of the company
in Greece, they have decided to place their order to the Sales Manager of the
company in England on the terms quoted in the price list.

Write the letter to the Sales Manager to place your order.

Cues to help you

1. State reasons for writing the letter

2. Mention the products you have decided to order (models, quantity, etc).
3. State a time limit for delivery.

4. Ask them to inform you about the exact date of delivery well in advance.

The address is:

The Sales Manager
Selco Company Ltd
10 Cromwell st.
Kensington

London N.W. 3B 5HC
England
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THE LATHE AND ITS PARTS

Because of their versatility and the wide range of operations they
can perform, lathes are one of the most widely used machine tools,
indispensable to any machine shop.

Since lathes and the other machine tools are imported in Greece from
abroad, most operation manuals are in English. It is, therefore, useful to
know the English term for their parts, so as to be able to understand the
instructions in the manuals.

The picture below is taken from such a manual. It presents the main
parts of the lathe and their characteristics.

Study it carefully and carry out the exercises that follow.

Headstock of compact,

Vibration free tailstock made
vibration free design

of high quality grey cast iron
Headstock easily clamped in any position
spindle

Live centre

Dead centre

Toolholder
Motor

Handwheel with
accurately
adjustable scale
Feed lever High grade cast rings
iron lathe bed

s EXERCISES mmmmss

1. Make a list of the parts of the lathe above and then, write the equivalent
Greek term for each one.

1. e.g. motor = (nAektpo)kwntripog
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2. Label the parts of the lathe in the picture.

3. Write the characteristics of the parts of the lathe as presented in the manual.

1. Headstock of C>— design

of __ design
2. Tailstock made of
3. Bed of
4. Handwheel

4. Find words or phrases in the characteristics of the lathe’s parts which mean:

1. A design / construction that consists of parts firmly joined, fitted, or
fastened:
2. Rapid and continuous movement to and from tremble:
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. An accessory in the form of a circle that can be accurately set to different

positions or sizes:
A part that is easily put or fastened in various positions firmly and tightly:

. These parts are made of a high quality metal and are having high standards:

It is specially constructed so that it doesn’t shake when the machine is in
operation:

5. Identify the part of the lathe described.

1.

The is the part of the lathe on which the cutting
tools are fastened.

. The two metal rods on which the toolholder and the tailstock move are the

. The is the part of the lathe where the workpieces are

fastened. Its spindle turns rotating the piece to be cut.

. The is an electrical machine used to rotate the spindle

which holds the metal pieces to be machined.

. The supports the other end of the long cylindrical pieces

fastened on the live centre.

The controls the amount that the cutting tool advances

into a workpiece, that is, the amount of metal removed from it.

By turning the the tailstock moves on the slides.

6. Make meaningful sentences by matching their parts.

1.

138

. Machine tools produce parts

Machinists, mechanics and other a. for the shape, size and precision

technicians need a lathe of the work produced on it.
. Using a lathe we can make b. are made of high quality cast iron.
. The handwheel is equipped with c. faster, more accurately and at a
. A good lathe is the most important lower cost than hand tools.

factor d. bolts, shafts, nuts, bushes,
. What matters in a lathe is threaded parts, etc.
. The bed and tailstock of the lathe in € the quality of its parts.

the picture f.  for turning, facing, boring, reaming
. Its tailstock and headstock and threading metal parts.

are designed to absorb vibration.
h. accurately adjustable scale rings.
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7. ACTIVE — PASSIVE VOICE

Decide if the sentences below should be in the active or in the passive voice
and form the verbs in parentheses in the appropriate active or passive tense.
(See the «Grammar» section in the APPENDIX)

. The cutting tools (fasten) on the toolholder of the lathe.
. The tailstock and the toolholder of the lathe (move) ____ onthesslides.
. The cutting tools used on machine tools (make) of steel.

. The tool has become dull, so it must (sharpen)

u b WN -

. Before starting welding you must (choose) the
appropriate electrode for the job.

6. In the future, thanks to the new developments in computer technology,
most factories (control) by computers.

7. By fixing another wheel, grinders can also (do)
polishing and buffing.

8. The metal construction (fix) in place with bolts and
nuts only five minutes ago.
9. When everybody had finished, the teacher (check) all
the metal parts produced by the students on the milling machine.
10. He (use) a grinder to sharpen the chisel.
11. CNC machine tools widely (accept) all over the
world and soon (replace ) conventional machines

due to their accuracy, versatility and productivity.

12. The surfaces of the metal pieces to be joined should (clean)
with a sandparer or sandcloth.

8. Find nine parts of the lathe hidden horizontally, vertically or diagonally in
this word square.

RIB|T|H|T|A]|I L|S|T|O|C|K
H/R|A|D|S|Y|B|I|N|O|GI|E]|TF
B|E|M|O|T|O|R|L|L|O|B]|L|E
A|H|A|N|D|W|H|E|E|L|A|NI|E
s|s|P|D|E|]O|G|I|C|H|E|R|D
P/ A|F|B|S| M|E|N|O|O|Y]|F]|L
I/bp|lo|L|L|T/|1|U|H|L|T|A|E
N|E|R|A| I |Q|O]|F |l | D| E |V |V
D| L|E|M|D|A|U|C|R|E| Z|D]|E
L|A|T|H|E|B|E|D|K|R|U|A|R
E|S|A|O]|S | T/ K| E|z | X|1]oO
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NC AND CNC MACHINE TOOLS

(Numerical Control - Computerized numerical control)

Introduction
Read the text that follows and answer the questions.

1. Which characteristics of NC machine tools have brought tremendous changes
in the metal working industry?

2. When was NC first introduced?

3. What is NC?

4. What are the applications of NC and CNC?

During the last decades, NC and CNC machine tools have been widely
accepted all over the world. Thanks to their accuracy, reliability, productivity
and repeatability, they have brought such tremendous changes in the metal
working industry that we can speak of a second industrial revolution.

NC was first introduced in the mid 50’s as a means of guiding machine
tools through various motions automatically, without human assistance.
Besides machine tools, NC and CNC are now used on welding machines
and inspection systems and also in most manufacturing and assembly
processes:
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What do the bold-typed words or phrases mean? Tick the correct answer.

1.

NC and CNC machine tools have been widely accepted thanks to their
productivity...

[0 a) to produce precise parts
Their ability [ b) to opeate automatically
[ c) to produce a large number of parts in a short time

.NC and CNC machine tools have been widely accepted thanks to their

repeatability...

[ a) to produce large numbers of identical parts (=similar parts
at the same degree of accuracy)
Their ability [ b) to receive a large number of instructions
[ c) to display the dimensions of the machined parts on a screen

. NCis now used to inspection systems...

[ a) speeding up
Systems 0 b) programming } the operation of the machine
[ ¢) supervising

. NCis now used in assembly processes...

a) processes of disconnecting parts
b) procedures carried out to put parts together (e.g. of a machine)
c) operations of checking the production

THE FUNCTION OF NC AND CNC

PRE-READING TASKS

1. Familiarize yourself with the questions below. Then, go through the paragraphs

about NC and CNC machine tools that follow and find which paragraph includes
the answer to each question. In the space provided at the end of each
question, write the number of the paragraph that includes the information
asked.

Questions

1.
2.

3.
4. How are machine tools guided to find the cutting points?

What is the function of the MCU in a CNC machine tool?
What potentials have the developments in the automatically controlled machines
and the advances in computer technology opened to industry?

What is NC?
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2. After you have matched paragraphs with questions, read the paragraphs
carefully and answer the questions.

1.

Numerical control (NC) is the operation of a machine by a series of coded
instructions that consist of numbers, letters of the alphabet and symbols
listed in a logical order. The instructions refer to the specific dimensions,
shapes and sizes of the products, the positions of the cutting points and
also to the operations and motions which the machine will perform. In
CNC, all this information is put into a program (the part program) through
data processing in a computer which is either built in the Machine Control
Unit (MCU) or it is connected to it. This program loaded into the CNC
computer's memory makes the control unit «think». Any revisions of the
program can be made at the machine and the changes can be stored for
future use.

Drawing produced by CAD

2.

The MCU is the most important part in the total
NC operation. Its function is to convert the coded
instructions of the part program into a series
of pulses of electric current which control the
machine’s motors and servomechanisms in order
to produce the designed metal parts. Thanks to
the development of computer technology, the
MCUs have nowadays been developed from the
bulky vacuum tube units of 1950’s to flexible,
easier programmed and operated units including
a computer, a monitor and a keyboard.

Machine control unit (MCU)
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3.

The dimensions and positions / locations of the cutting points on a
workpiece are given to the NC machine tool in two systems: the Incremental
and the Absolute.

In the incremental positioning system, dimensions or positions are given
each time from the previous cutting point. The disadvantage of this system
is that if an error is made in any location, it will be carried over to all the
cutting locations after this point.

41129 i 1428 m
[ o . T
Incremental positioning system — 22% ot

In the absolute positioning system, all dimensions or positions are given
from a zero reference point, as shown in the picture. The advantage of this
system over the incremental is that if there is an error in a position, it will
not be carried over to the next positions.
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arm —t 41 Absolute positioning system

4,

The development of the automatically controlled machines (by numerical
control) and the tremendous advances in computer technology have
opened new potentials to industry. It is now possible to program and
control the operations of a complete manufacturing plant by a computer
communication network (CAM = Computer Assisted Manufacturing), thus
making the automated and unattended factory a reality. This will further
increase productivity and improve the quality of products resulting in the
so-called second industrial revolution.
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s EXERCISES m—

1.

Give headings to the paragraphs of the text. Write them in the spaces
provided over each paragraph.

Greek words in the English language

Many English words have derived from the Greek language. Are there any in
the above text? Find them.
e.g. series = gelpd / akoAouvGia

. Find the terms or phrases used in the text to express the following:

1st paragraph
a) A number of instructions arranged in a certain order. They are used
to express information in a form that a computer can understand:

b) The places where the machine tool must cut the metal to construct the
designed metal part:
c) The program which is created in a computer and gives the NC/CNC machine
tool the necessary instructions that will control it to produce the designed
metal part:
d) The activity of putting data into a computer and giving it the appropriate
instructions that will enable it to solve problems, provide us with
information, drawings, etc.:
e) A computer which is included in the MCU as part of it:

f) A system of instructions which is put / inserted in the part of the computer
where information is stored:
g) Any revisions of the part program can be put in the computer’s memory
and kept there until they are needed:

2nd paragraph
Temporary icreases in the level of electric current:
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3rd paragraph

a) Method of finding the exact point at which a cutting operation is to be
performed by a machine tool on a metal part:

b) A mistake made at the positioning of a cutting point will continue to exist
to all the cutting points that follow, which will all be at the wrong location:

c) Afixed location on a metal part from which we measure all the dimensions
in order to find the cutting points (when using the absolute positioning
system):

4th paragraph

a) Machine tools that operate controlled by a computer program, not by
people:

b) The great progress made in computer technology has created new
possibilities for industry to become more effective, productive and
successful in the future:

¢) A number of computers that are connected and operate together as a
system:

d) The process of using computers in industry to control the operation of the
machines that manufacture the products:

e) Alarge industrial plant which operates controlled by a system of computers.
Because of that, only few workers are needed in the manufacturing process:

f) This will result in producing more products than before and of a better
quality:
g) Such important changes/ advances have occured in industry, that the
manufacturing processes have changed completely:

Answer the questions.

1. What does the part program consist of?

2. What sort of information is given to the NC/CNC machine by the coded
instructions of the part program?

. What makes the control unit of a CNC machine «think»?

. Is it possible to revise the part program for future use?

. What does the MCU of a CNC machine tool include?

. What were the first machine control units like?

. Which positioning system is better? Why?

. What is the effect of the new technological developments on industry?

00N O U1 AW
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5. Match words with definitions.

a) able to change easily and adapt to different conditions
b) a number of things or events that come one after the other

1. unattended e .

2. bulky c) large and heavy, difficult to move or deal with

3. improve d) a characteristic that makes something less useful or

4. flexible successful than other things

5. disadvantage e) to make something greater in number, level or amount

6. potential f) not being watched or looked after

7.increase —_— .

8. series g) the necessary abilities or qualities to become successful or

useful in the future
h) to make something better

6. Make pairs of synonyms, by matching the words in column A with those in
column B.

A B
motion progress
plant data
information change
total movement
revision possibility
error whole
reality mistake
advance factory
potential fact

7. Arrange the words below under the appropriate column.

productivity absolute motors reliability incremental
servomechanisms  repeatability accuracy controls  flexibility
machine control unit

Properties of NC /CNC

. Parts of machine tools Positioning systems
machine tools
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FEATURES OF NC/CNC MACHINES

Introduction

Do you know the answer to these questions? If not, read the text that follows
and find out.

1. Why do NC/CNC machine tools represent a large investment for any industry?

2. What has made NC/CNC machines so widely accepted throughout the world?

3. Which feature makes these machines able to perform a great variety of
machining operations in only one set up?

Industry always aims at producing better products at lower prices in
order to gain a bigger share of the market. As a result NC/CNC machine
tools, which help improve productivity and reduce manufacturing costs,
represent a large investment for any industry.

Among the various types of these machines, the most flexible are the
turning and machining centres. Thanks to their accuracy and their ability to
use up to six axes of motion, they can perform a great variety of machining
operations on all sides of a workpiece in only one set up. In this way,
they drastically eliminate scrap and can produce complex cuts, which are
impossible on any conventional machine.

147



Deducing the meaning of unknown words.

When reading a text in a foreign language, you very often have a lot of unknown
words. Nevertheless, you can understand what the text is about and you are able
to get not only general, but also specific information. You can also deduce the
meaning of some of the unknown words you have come across in it. Try it.

Go through the text to identify the words or phrases defined below.

1. :tohavethe planorintention; to want and try to do something

2. : to attract more customers, sell more products

and thus make a bigger profit
3. _:moneyspenton buying equipment which is considered useful
and profitable as it can increase productivity and improve the quality of products

: the loading and fastening of a workpiece on a machine tool

5. : to make something as little as possible; to reduce it to the

smallest possible amount; to minimize it

6. :useless pieces of metal which remain after the machining of a
workpiece; chip; waste

The Most Important Features of CNC Machines

The text which follows includes useful information about some of the most
important features which have made NC/CNC machine tools so widely accepted
throughout the world. These features are related to the following:

1.Tooling systems

2. Workholding devices

3. Chip removal

4. Machine operation monitoring systems
5. Loading and unloading of workpieces

What do you think they refer to? Match them with the explanations below.

a. Devices and mechanisms used to put the metal pieces to be machined at
their appropriate place on the table of the machine tool and hold them there
securely during machining operations

b. Devices used to load workpieces on the machine and remove the finished
parts from it

c. Systems and devices used to remove a tool from the machine and insert a new
one for the next machining operation

d. Devices used to remove scrap (= the pieces of metal that are cut off when
machining the workpieces) from the machine.

e. Systems that check the operation of the machine or/and the produced parts
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Read the text, check your answers to the previous task and give titles to the
thematic areas the text is divided into. Write the titles in the spaces provided.

The expensive jigs and fixtures used on the
conventional machine tools have been replaced
by new simpler and more versatile ones, which
reduce both the storage space required and the
cost necessary for their design and manufacture.
They can locate workpieces more accurately and
hold them more securely eliminating chatter.

Jigs and fixtures used to hold workpieces

There is also a great variety of new chuck types
which have higher gripping forces, are very accurate
and can easily handle the wide range of shapes
and sizes of the workpieces machined on turning
centres.

The design of all these new workholding
devices also makes the loading and unloading of
workpieces on the machine table easier and more
rapid.

Machine table

Swivelling rotary table
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It is very important to reduce the time spent on changing workpieces
on the machine. Large pieces are usually fastened on pallets and placed
on special storage devices near the machine. The pallet with the machined
part is automatically unloaded from the table and another pallet from the
storage device is loaded very quickly. For smaller pieces, robot loaders are
used.

There is also a number of options, specially designed for turning and
chucking centres, such as bar feeders, part loaders/unloaders and parts
catchers.

Pallet changing system

Parts catcher Pallet changer
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3.

Another optional device used to
reduce the non-machining time is
the chip conveyor. It removes the
chips from the machine and places
them into containers for storage
and recycling.

Chip I swarf conveyor

4.

To save time and increase productivity,
it is important to insert the variety of
cutting tools into the machine spindle
quickly and accurately. To achieve this,
all the tools to be needed during a shift’s
.. work are placed into specific pocket
locations in the machine’s tool-storage
magazine.

Tool changer

Tool-storage magazines are special
devices, such as the chain coneyors
or the revolving turrets, which are
located on or near the machine.
These devices can store up to 120
tools. The automatic tool changers
or robots, which most modern
machines are equipped with,
remove the previous tool, select a
new one from the machine tool-
storage magazine and insert it into Tool-storage magazine
the spindle in less than 6 seconds.

Tool-storage magazine in
the form of chain conveyor
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Turning centres are usually equipped with two multi-tool revolving
turrets which can take up to 16, or even 18, tools each, thus making the
tool changing process very quick. The two turrets operate independently
and can machine the same workpiece simultaneously on both diameters
or sides.

Cutting heads with inserts

Inserts, the modern CNC
cutting tools

Special toolholders used to insert the cutting
tool into the machine spindle

Most modern NC/CNC machine tools also have:

a) Atool monitoring system which can detect and inform the operator when
a cutting tool is worn or broken and needs replacing. In some cases, the
system automatically reduces the speed or feed* to compensate for the
dullness of the cutting tool.

b) An in-progress gauging system which helps monitor what is happening
to both workpieces and tools during machining operations. Besides
detecting worn or broken tools, it can compensate for tool wear or
thermal growth and control the flow of coolant. It also makes possible
the inspection of machined parts while they are still in the machine,
between machining operations.

*1. Speed: the number of revolutions that the spindle of a machine tool makes in one
minute of operation.

2. Feed: the amount that a cutting tool advances into the workpiece. It controls the amount
and rate at which a metal is removed from a workpiece.
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Both systems provide better tool and machine protection, help reduce
operator errors and inspection time, and improve machine productivity
and performance.

Thanks to all the above innovations NC/CNC machine tools demand less
attention from the operator, so that only one operator can attend to more
than one machines. In this way, manufacturing costs are further reduced,
while at the same time, productivity is greatly increased.

Touch probe used to check tools for wear Probe stylus used to inspect
and breakage workpieces between two
machining operations

I EXERCISES mmmms

1. Deducing the meaning of unknown words.

A. Find the English equivalent to the following Greek terms.

1st thematic area
1. (1610)OUOKEVEC YL TPOGOECN TWV MPOC KATEPYACLO KOUUATLWY OTLC EPYO-

Aetopnxavég Pndlakou eAéyxou:
. KOUUATLO yLa KaTepyaoia:
. T{6yog, Adoko, maifLuo:
. adyktipag, Took (tépvou, Spamavou):
. LeYAAn mowkiAia/evpela ykapo:
. OUOKEUEC TPOOBECNC QVTIKELUEVWYV YLa KATEPyaoia:
. Tpamnela epyOAELOMNXAVAG:

N o b wN
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2nd thematic area

1. CUOKEUN OTIOU OTEPEWVOVTAL TA TIPOG KATEPYAOLA AVTLKELEVA TTOU TOTIOOE-
TouvTal otnv Tpanela tng EPYOAELOUNXAVAG KoL OMOMOKPUVOVTOL Tt auThv
UE QUTOMATO PNXOVIOUO / TtaAETa:

2. AMOUAKPUVOHN KOTEPYOOUEVOU KOUHOTIOU amd TNV €pYAAELOUNXAVA:

3. poptwaon Koppatiov yla enefepyacia o epyalelopnyavn:

3rd thematic area
1. vekpOg XpOVOC:
2. OUOKEUN QmopdaKpuveong Kat petadopdg arndoBAntou /ypeliwv:
3. avakukAwon:

4th thematic area

1. KoTtTka epyaleio:
2. Bapdia:
3. unxaviopog/ouokeun tonoBétnong epyadeiwy / epyadetodpopeio CNC gp-

YaA£Llopnxavng:
4. teplotpedOUEVO, KUKALKOU oxnpatog epyoaletodopeio/peBoABep/nvlog/

ToupEAQL:
5. HnXaviopog f e€aptnua evallayng epyaleiwv:

5th thematic area

1. obotnua eAéyxou epyaleiwv:
2. dBappuévo, appAupévo epyaleio:
3. avtotaduilw:
4. cUOTNUA EAEYXOU EPYOAELWY KAL KOMUOTLWY 0T SLAPKELA TNG KATEPYAOLaG:

5. avamntuén Ogpupodtntag:
6. Puktikn ovoia / Puktko (vypod):
7. KOOTOG KOTAOKEUNG:

B. Look through the text to find the words or phrases defined below.
1st thematic area

1. to put something in a particular place:
2. to reduce something to the lowest possible level:
3. power or forces exercised on an object to hold it tightly:
4. to have the ability to deal with something successfully:
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2nd thematic area

1. to make less:
2. finished part:
3. a number of items one can choose from:

3rd thematic area

1. to take something away from a place:
2. large boxes used for storing or transporting things:

4th thematic area

1. to succeed in doing something:
2. at the same time:

5th thematic area

1. happening while the machine is in operation / during machining

operations:
2. to regularly check a process:
3. the process of looking carefully at every part of an object to check that

it is all right:
4. new things or methods of doing something:
5. to give care to / deal with something:

. Identify the workholding device described.

a) It places individual workpieces into the machine and
removes the finished parts from it.
b) It is capable of handling long bars, thus eliminating

Devices the loading of individual parts.
. Parts catcher c) It catches the finished parts and removes them from
. Parts loader/unloader  the machine.
. Robot loader d) It communicates with the MCU and is capable of
Bar feeder doing a variety of different operations, such as

loading/un-loading parts, removing workpieces from

pallets conveying parts to gauging stations or storage
places, changing chuck jaws, etc.

3. Classify the devices or systems used in CNC machines in categories as follows:

2) WOTrkholding eVICES: ...cccuvieeiiee ettt et e e saae e e eane e
b) Workpieces loaders / Unloaders: ........cccoccuevieiieiiiee et

C) Chip r€MOVING DEVICES: ..vviieeiireeeeeiireee ettt eeetree e e eeree e et e e e e ettree e e e treeeeeeannes
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d) TOOI-STOrage AEVICES: ...cciecviiiee ettt et e et e e e earaee e eeanes

€) TOOI-ChaNGiNG AEVICES: ....ccvveeeieeireee ettt e b etraeeee e
) MONITOTING SYSTEMS: ..etiiiieeiieee et e e e e e e e eaaeeeeeas

4. Are the sentences below true or false?

1.

2.

O 00

10.

Machining centres can operate on up to 6 axes of motion, so they can
perform complex operations on a workpiece in only one setup.

The new jigs and fixtures are more complicated and demand more storage
space.

. The design of the new workholding devices reduces loading and unloading

time.

. Robots can load workpieces and change tools and chuck jaws, and they can

also perform some machining operations.

. Toremove a tool and insert a new one in the spindle, a tool changer needs

no more than 4 seconds.

. A large tool-storage magazine can take up to 120 tools, while a revolving

turret up to 18.

. The two independently operating turrets of a turning centre can machine

the inside and outside surface of a workpiece simultaneously.

. Part catchers belong to the tool-changing devices.
. Tool-monitoring systems can control the flow of coolant and inspect the

cutting tools and machined parts in the machine.
More than one CNC machine tools can be attended to by only one operator.

5. Write the features of NC/CNC machine tools which:

a) increase machine utilisation tiMe: ......ccovviiiiiiiei e
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d) increase the accuracy of the machined parts: e.g. the use of computers to
Produce the Part Program, .............cocecccccciiieeeeee e e e e eecccciereeeae e e e e essarraeeees

6. Answer the questions.

1. What are the advantages of the CNC workholding devices?

2. How is the loading and unloading of large workpieces achieved?

3. What is usually used to load/unload small-size workpieces?

4. Do the new tool-storage and tool-changing devices save time and increase
productivity? Why?

5. Which is the most common tool-storage device used in turning and chucking

centres?

. What must be done to compensate for the dullness of a cutting tool?

. Why do in-progress gauging systems reduce inspection time?

8. Why does the demand for reduced operator attendance decrease
production costs?

N O

7. Write the comparative degree of the adjectives or adverbs in parentheses
to state the advantages of CNC machine tools over the conventional ones.

1. Cutting tools can be replaced (quickly)
2. Even small parts can be produced (good, rapidly and economlcally)
and

3. Tooling and inspection costs are (low) .

4. Tool monitoring systems guarantee (long) tool life.

5. In CNC machine tools, (much) time is spent on machining
the part and (little) on loading and unloading workpieces,
changing tools and making trial cuts.

6. Complex forms can be machined (easily and accurately)
and .

7. CNC machine tools are (flexible, versatile) and
than the conventional ones.

8. Because of the simplicity of the new workholding devices (few)
jigs, fixtures or chucks are required.
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9. CNC machine tools guarantee (high) production rates.
10. A metal parts producing industry which uses CNC machine tools efficiently
can gain a (big) share of the market.

8. 0dd-one out

1. revolve 2. additional 3. reduce
rotate flexible eliminate
turn versatile increase
recycle adjustable minimize

4. monitor 5. proceed 6. option
identify achieve collection
inspect fulfill choice
check succeed preference

9. Make pairs of:

A. Synonyms B. Antonyms
require supply easy slow
aim dull rapid different
rapid complicated conventional complicated
reduce power reduce modern
eliminate costly simple place
complex demand remove sharp
characteristic intend same increase
expensive place dull difficult
equip minimize
locate decrease
force feature
worn quick

10. EXPRESSING CAUSE / REASON -> RESULT / CONSEQUENCE

Join the sentences to express cause / reason -> result / consequence. Use the
appropriate expressions and make any necessary changes. The table in the
«FUNCTIONS» section at the end of your book will help you.

1. More operations can be performed on a workpiece in only one setup.
CNC machine tools have greatly increased production rates.

2. Machining centres can use up to 6 axes of motion.
They can produce more complex forms.

3. CNC machine tools can automatically select speed and feed.
They guarantee longer life of the cutting tools.

4. NC machines are characterized by accuracy and flexibility.
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They reduce the amount of scrap.

5. CNC machines use chip conveyors.
They don’t have to stop operating to remove chips.

6. The two turrets can machine a part simultaneously.
Production time is greatly reduced.

7. The new tool-changing devices can change a tool in less than 6 sec.
Non-productive time has been drastically decreased.

8. The new jigs and fixtures hold the workpieces more securely.
The quality of the produced parts has been improved.

9. CNC machine tools operate automatically.
Fewer operators are needed to attend their performance.

10. The new chucks provide higher gripping forces and accuracy. Turning

centres can meet the demand for heavier metal removal rates and higher
spindle speeds.

STEP 1

You are going to listen to an extract from a lecture given during a seminar on CNC
machine tools. Listen to the first part of it and say what exactly the lecture was
about.

STEP 2

The headings below present the main ideas of the thematic areas of the lecture.
Familiarize yourself with them and, while listening to the rest of the lecture,
number the headings in the order you hear the thematic areas they correspond
to.

Headings

____ Improved accuracy and repeatability
Increased productivity

__ Fewer errors, less attendance

Increased operator’s safety

____ Fewer and less costly workholding devices
____ Complex forms production

___ Scrap reduction

_____Longer life of the machine

Writing Activity Letter of application

John Panou, a 26-year-old machine tool operator, has recently left his job because
he plans to go to England to study and work there. Some days ago, he saw an
advertisement in the newspaper «The Independent» about a post that seemed
to meet his demands; so, he decided to write a letter to the company expressing
interest in the post.

159



Imagine that you are John and write the letter by making the necessary changes
and additions to the following sets of words and phrases. (Form the verbs in the
appropriate tense, add pronouns, prepositions, articles, etc).

28 Pendelis St.
Lamia 260 72
Greece

The Personnel Manager 22nd April 2000
Blacksmith’s Machine Shop

256 Queen’s Street

Brighton

England

Dear sir,

| see advertisement / «The Independent» 18th April / CNC machine tool operator
/ your machine shop Brighton.

| write letter / because be interested above post / and think have right
qualifications.

| be 26 years old, / not married.

| receive Certificate Greek Technical and Vocational School / where | specialized
operating machine tools, / 8 years ago.

When discharged army, / | attend one-year training course / programming and
operating CNC machine tools. After that, | work / CNC machine shop Athens / for
five years.

| speak English fluently. / | get FCE 3 years ago / and as supervisor / my last job be
English, / | have a lot practice / language.

Reason | leave previous job / be want work England / improve knowledge
language / and extend experience | programming and operating CNC machine
tools. / | also think / attending University there.

Mr. Robertson, / supervisor last job, / kindly agree / provide me letters of
recommendation, / photocopy of which | enclose.

Next week | be England / and stay there a month. / So | hope you could arrange
interview / which | have opportunity / give any further information you may wish.
Hoping you consider application favourably, / | look forward / hearing you soon.

Yours faithfully,
Signature

John Panou
Machine tool operator
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UNIT 7

SAFETY AT WORK
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SAFETY AT WORK

PRE-QUESTIONS

® Which is the main cause of most accidents in the metal working field?
® How can these accidents be prevented?

Read the text which follows and find out.

Working with metal, either with hand or with machine tools is, sometimes,
dangerous. Many fatal accidents occur because of ignorance; others are due to
carelessness. Records show that most minor accidents are caused by incorrect
use of hand tools, or tools which haven’t been kept in good condition. Thus, bear
always in mind that safe practices and proper methods are for you and not just
«for the other fellows». And never forget that to prevent accidents and secure
the health, safety and welfare of all persons at work, safety precautions should
always be respected. So:

® Don't be engaged in any work activity, unless you
have the technical knowledge and expertise to
carry it out.

® Always keep the work space clean and orderly, so
as to provide a safe place for work.

® Use tools correctly; do not use them if they are
not in a proper condition.

® Always dress properly for the job to be done.

Proper dressing for the job to be done (overall, fire-proof gloves, face shield and
shop cup)

162



Are you aware of the risks you run, so as to avoid injuries or fatal accidents at
work? Check it. Tick the correct statements in the table below.

STATEMENTS

1. | Sharp tools must always be carried with their points or sharp
edges pointing down.

Long hair can be caught in moving machinery, so it should be
tied or covered.

3. | It is possible to use hand bits (sockets, drills, screwdrivers) to a
power tool on condition that they are locked properly before
turning the power on.

4. | Itis not necessary to wear eye protection when drilling, grinding,
buffing or hammering.

5. | One had better wear hand protection when there is a danger
of flying chips.

6. | Safety goggles, and an overall is sufficient protection when
electric brazing or welding.

7. | Portable electric hand tools must always be grounded and plugs
should never be removed by pulling on the cord.

8. | Sleeves should be rolled above elbows when working on a
machine tool, the rolls, a bar folder, the squaring shears or other
moving machinery.

9. | If one is extremely careful, he doesn’t have to remove his watch
and other jewellery when working with moving machinery.

10. | Standing on a wet spot when using electric powered tools
should be avoided.

11. | The only safe way to light the torch, when joining metals using
gas as a heat source, is to use the spark lighter.

12. | It’s not so dangerous to inhale cadmium fumes if the workspace
is well ventilated.

Read the “Safety Precautions” on the next page, check your answers above and
correct the wrong statements.



SAFETY PRECAUTIONS

1. When working with moving machinery:
- Tie long hair or wear a shop cap.

- Always remove your watch, rings and other
pieces of jewellery.

- Roll your sleeves up and fasten all buttons.
- Remove coats, sweaters and jackets.

Otherwise, they may be caught in the ,
machine causing serious accidents. Head / face shields

2. Wear special protective clothes (overall or
apron) when working with machine tools or
in the foundry, and when forging, brazing or
welding.

3. Wear safety glasses or goggles when gas
brazing or welding, or when there is a
danger of flying chips.

4. Always wear a face shield during electric
brazing or welding. The arc can burn your
eyes severely.

5. Wear hand protection (special gloves) when
hammering or welding and when using
grinders or impact wrenches.

6. Wear breathing protection (mask) as a
precautionary measure against fine dust
from dry sanding when gas brazing or
welding and also when working in the
foundry.

7. Prefer cadmium-free brazing fillers.
Cadmium fumes are very poisonous. Never
inhale them.

8. Always use the spark lighter to light the torch
when gas soldering, brazing or welding.
Never use a match.

9. Never use oxygen when testing for leaks.
Use a non-flammable gas*. Safety glasses

10. Keep the blades closed when cutters or snips
are not being used.

11. Never carry sharp or pointed tools in your
pocket.

12. Always carry tools with their points or sharp
edges pointing down or wrapped.

* Any oil in contact with oxygen under pressure may form an explosive mixture.

Mask
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13. Before using a power tool, check the cord, connections, plug and switch
to be sure they are in good condition.

14. Use only suitable bits to your power tools
and lock them properly before turning the
power on.

15. Always ground portable electric hand tools.

16. When working with electrically powered
tools: Plastic mat

- Don't stand on a wet spot.

- Don't touch plumbing or other grounded
objects.

- Be sure your hands are dry.

Goggles Gloves Helmet

EXERCISES I

1. Classify the safety precautions according to what they refer to.
a. Hand tools: e.g. Instruction numbers: 10,
b. Proper appearance in the machine shop:
c. Power tools:
d. Protective clothing and accessories:

e. Joining metals with a heat source:

2. Classify the instructions according to what their omission may result in.

Fatal accident Serious injury Minor accident
e.g. 10 10
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10.

Make meaningful sentences by joining their parts.

A B

. A non-flammable gas should be  a. you’d better wrap their points, blades
used and cutting edges, first.
When using electric hand tools, b. so fasten all your buttons.
you risk being electrocuted c. always wear overalls or aprons when
Your feet may be injured working with metal.
Loose clothing may be caughtin  d. if your hands are wet.
moving machinery, e. to wear a mask when gas brazing or
You risk cuts and scratches welding.
To carry pointed or sharp tools  f.if you wear lightweight shoes in the
safely, workshop.
To protect your clothing, g.if you don’t have the necessary
Falls may occur knowledge or expertise to carry it out.
It is advisable h. when you carry sharp tools in your
You shouldn’t be engaged in any pockets.
work activity i. if there is oil or grease on the floor of

the machine shop.
j. when testing for leaks.

. Say during which work activities you run the risk of:

a. an injury in the eyes: e.g. while hammering
b. scratches and cuts:

c. being electrocuted:

d. being caught in moving machinery:

e. sustaining a burn:

. Classify the safety equipment used by metal workers under the following

categories:

a. head (long hair, eye and face) protection:
b. hand protection:

c. breathing protection:

d. clothing protection:

. Match the following with words or phrases:

. In the introductory paragraph

1. to take place; happen:
lack of knowledge:
written account of facts, events, etc:
less important:
right; correct; suitable:
to ensure; to make certain / safe / reliable:

ouvkwnN
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7. condition of having good health, comfortable living and working conditions:

8. to take part; undertake; get involved into:
9. expert knowledge and skill:
10. tidy; well arranged; in good order:

B. In the «Safety precautions»

1. protective device for the head or face:
. to put round, cover, fold as a covering for protection:
. to breath in; to take something, e.g. air, into your lungs:
. material or substance that catches fire and burns easily:
. a risk; something that can be dangerous; the possibility of an accident or
other undesirable results:
6. sudden, violent burst of energy (e.g. caused by a bomb or burning gases),
which is usually accompanied by a very loud noise:
7. to connect an electric apparatus, tool, etc, with the ground (to earth it) as a
safety precaution against electric shock:

8. the pipes, water tanks, etc. in a building:

u b wWN

7. Drawing information from the «Safety Precautions» make sentences
beginning with: e It is a safe practice to...
e It isn’t safe to...
e It is dangerous to...

Examples

It’s a safe practice to remove your watch when working with moving machinery.
It isn’t safe to stand in a wet spot while using electric powered tools.
It is dangerous to carry sharp tools in your pocket.

8. Fill in the gaps with the suitable preposition. Choose from the list.

in on with up to of into from as |

1. For many years SHAFF has supplied its customers ____ drafting media
of excellent quality.

2. Hundreds of workers have beenengaged___ the construction of the

new highway.

3. Mostmetalsareextracted___ _earth____ anore. They are
classified ____ two major categories: the ferrous and the non-ferrous
metals.

4. Drawing instruments werestillmade____ wood thirty years ago.
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5.1t'sthebestlathe ___ the market.
6.I'minterested ____ buying a new electronic plotter.

7. Gold is an extremely durable metal, that is, it is resistant
corrosion.

8.Depending __ the amount of carbonadded _______iron,
steel isclassed____ high-, medium- and low-carbon steel.
9. Drafting headsspeed ____ drafting time.
10. He has recently equipped his workshop __ a3 new gas welding
equipment.

EXPRESSING OBLIGATION / NECESSITY

Complete the sentences with the suitable verb (must, should, have to...), to
express the kind of obligation required. Justify your choice.
(See the appropriate table in the «Language Functions» section in the APPENDIX)

1. Alltechnicians____ be informed about the new products on the market
and their specifications.
2. Atechnician_____ always practise safe working procedures.
3. «On hearing the fire alarm, all personnel _____|eave the building
immediately», said the fire brigade officer.
4. «Foryoursafety,you____ always ground portable electric tools», is
written in the instructions manual.

. Technicians____ be willing to do a fair share of manual work.

You___ seethat film; it’s fantastic.

.Atechnician____ be sociable, cooperative, honest and sincere.

.«I'mgladldont____ worktoday», said my father.

.«You___ wearanoverallin the workshop to protect your clothing»,

suggested the supervisor.

10. Most technicians____ be strong enough to work under conditions that
require muscular action.

11.«<We_____ hurry, or we miss the train», his friend warned.

12. «As thereis wateronthefloorwe__ wear rubber shoes if we are to
use ungrounded power tools», said John.

13.«You____ n’t smoke near the petrol pump. It’s very dangerous», said
the man.

14. «If we want to increase our productivity, we ____ buy new machinery»,
my partner insisted.

© o N oW’

168



You are going to listen to the description of three serious accidents as they were

announced on the local TV news.

Familiarize yourself with the first three columns of the table below. Listen to
the announcement and write the number of the corresponding accident in the
space provided on the left of each piece of information. Then, listen to the
announcement again and do the same with the other two columns.

I. For Heating, Refrigeration, Air - conditioning systems Technicians and Plumbers.

Person’s who had the accident:

Name

Occupation

—— David Taylor
—— John Peterson
—— Andrew Smith

technician

technician

—— Refrigeration systems
—— Ventilating systems

—— Heating systems technician

—— Electric shock

—— Fracture at thigh
bone

—— Burn in the eye

Activity at the time of the accident

Indications of the accident’s cause

—— was arc welding a steel
construction in a store house.

—— was drilling to replace a leaking
pipe of a heating system.

—— was repairing a faulty ventilation
system in a garage.

— Grease was found on the floor.

—— His face shield was found on a
shelf.

—— He was found dead on the wet
floor holding the electric drill.

Il. For Welders and the rest of the specialities.

Person’s who had the accident:

Name

Occupation

Accident

—— David Taylor
—— John Peterson
—— Andrew Smith

—— Trainee welder
—— Machine-tool operator
—— Metal worker

—— Electric shock

—— Hand caught in
lathe

—— Burnin the eye

Activity at the time of the accident

Indications of the accident’s cause

—— was arc welding a steel
construction in a store
house.

—— was drilling to replace a
leaking pipe of the heating
system.

—— was making bolts in a lathe.

— Pieces of his sleeve were found in

— His face shield was found on a shelf.
— He was found dead on the wet floor

the lathe.

holding the electric drill.
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FOLLOW UP

In the boxes below, you will find the causes of the three accidents.

1. Match causes with accidents.

After investigation,

it was found that the He hadn’t cleaned the
A |electric drill he used C (I)* | grease from the floor.

was not grounded. .

__ accident

__ accident

He wasn’t wearing He hadn’t rolled his

face protection. sleeves up.
B P C (1)** P

__ accident __ accident

2. All three accidents occured due to carelessness on the part of the person who
had the accident. Say what the serious error of the three persons was. Use
the following patterns:

(S. Past / S. Present Perfect)

® Mr ........ had an accident because he
e Since Mr ........ was (Past Progressive) o should / shouldn’t have + p.p.
® The accident wouldn’t have happened if Mr ........ had / hadn’t + p.p.

3rd CONDITIONAL
(See the «Grammar» section in the APPENDIX)

would

<could >
If + Past Perfect - might have + p.p.

1. The sentences below belong to the 3rd type of conditional sentences. Write
the correct form of the verbs in parentheses.

1. Ifhe(be)—_____ more careful, he (not have)
an electric shock.
2. Ifthey(follow)______ theinstructions, the accident (not happen)

* For the Heating, Refrigeration, Air-Conditioning Technicians and Plumbers.
** For Welders and the rest of the specialities.
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10.

Ifyou(read)____ the specifications, you (buy)
some other model to meet your requirements.
If he (not carry) the tin snips in his pocket, he (not cut)
his hand.
If you (surfaceharden)_____ the chisel, it (not break)
If you (equip) your business with CNC machine tools,
you (increase) your productivity.
If they (make) _____ the construction of aluminium, it (be)
more durable.
If the operators (not make) so many mistakes, the accident
(not occur)
Isshe(come)______ ontime, we (not miss)
the train.
If I (not drink) so much wine last night, | (not have)

this awful headache.

2. Make 3rd conditional sentences out of the following situations.

e.g. He didn’t clean the grease from the floor. He slipped and broke his leg.
e If he had cleaned the grease from the floor, he wouldn’t have slipped and

broken his leg.

1. Hedidn’t replace the cracked handle of the hammer. It broke causing a serious
accident.

time.
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UNIT 8

HEAT ENGINES

173



Introduction
Are the following sentences true (T) or false (F)?

1. Heat engines use mechanical energy to produce heat.

2. Transport and our industrial development are based on heat engines.
3. There are two main categories of heat engines: the internal combustion engines

and the external combustion engines.
4. Inaninternal combustion engine, combustion takes place inside the engine

(internally).

5. The most widely used heat engines are the external combustion ones.
6. Nowadays, internal combustion engines have gradually been replaced by
external combustion engines and are mostly used in power plants to produce

electricity.

Read the short text that follows and check your answers.

HEAT ENGINES

Heat engines use the energy of heat to produce mechanical energy.
They are used almost everywhere: to spin the wheels of industry, to move
cars, ships, trains, aeroplanes... Our industrial development is based on
them. Our everyday life without them would be hardly imaginable.

Heat engines are distinguished into two main categories: the external
combustion engines and the internal combustion engines. In an external
combustion engine, combustion takes place outside the engine (extrernally).
In an internal combustion engine, on the other hand, combustion takes
place inside the engine (internally).

Until the 50’s, external combustion engines were widely used in factories,
trains and ships, but since then they have gradually been replaced by diesel
engines. Now a days they are mostly used in power plants to produce
electricity.

I EXERCISES s

Which words in the text can be replaced by the ones below?

tocreate classified

to rotate - occurs; happens
aircraft - progressively
progress to generate

Make pairs of antonyms out of the two groups below.
A.heat, nowhere, without, easily, internal, outside, gradually
B. external, everywhere, hardly, cold, inside, suddenly, with

174



Below are illustrated some of the most widely used heat engines. Say the
equivalent Greek term for each one of them.

INTERNAL COMBUSTION
RECIPROCATING ENGINE

INTERNAL COMBUSTION ROTARY
ENGINE (WANKEL)

EXTERNAL COMBUSTION RECIPROCATING STEAM ENGINE

Do you know this?

® Experiments with internal combustion started in the 17th century. The first
fuel that the various inventors tried was gunpowder.

® Today’s internal combustion engine was made possible the second half of
the 19th century thanks to the development of petroleum products.

® The first marketable ICE was made by a German inventor, Nikolaus August
Otto.

® The Otto engine was adapted so that it could be used for moving vehicles
by another German, Gottlieb Daimler.

® Automobiles appeared first in Europe, and then in the USA, by 1900.
® The diesel engine was named so for its German inventor, Rudolf Diesel.
® The first aeroplanes had a radial engine and used gasoline as fuel.
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INTERNAL COMBUSTION ENGINES (I.C.E.)

According to the type of fuel used, I.C.E. are distinguished into:
a) the Gasoline or Petrol Engines, and

b) the Diesel-oil Engines.

Both types are widely used in the various means of transport.

|. GASOLINE / PETROL ENGINES
THE STRUCTURE OF THE GASOLINE ENGINE

The engine of a car is a typical gasoline engine. Thanks to the developments in
computer technology, its structure has changed a lot in the past few years. It is
useful, however, to know how the engine was before these changes occured.
The reason is that thousands of cars with such an engine are still in use and need

frequent repair and adjustment.

TASK 1

Look at the picture below and say the Greek equivalent term for the parts of the

engine illustrated in the picture.

carburettor spark plug

valve spring

valve guide \
w valve
<
LZD ‘eylinder " : b cylinder
w 'head , /
€ . g ! piston
& [cylinder @ rings
Q. ' block
=N
w distributor
= camshaft
(O]
E Y piston
o connecting rod
w
; Sl crankshaft
Q
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TASK 2

Taking your information from the picture, fill in the gaps in the passage which

follows.

w | B[~ The main parts of the upper engine are the

< | 2| andthe .

o) g The carburettor, the spark plugs, the valve springs, the valve guides

2 |£| andthe____ areincluded in the . The

w | 3_valves operate with the help of the camshaft.

o

w | I3[ The tubes which are cut in the cylinder block are the cylinders.

2 % Each___ containsapiston.The _____ reciprocate, or

=) g move up and down inside the cylinders. Each piston is equipped
£| with three rings. The function of the is to
SLfill the gap betweenthe _____ and the cylinder wall.

: At the the connecting rods, which are made of

— | forged steel, connect the pistons to the crankshaft. When the pistons

o reciprocate, the tunthe___ whichisfreeto

E rotate. So, the piston’s reciprocating motion is converted into rotary

motion. The rotary motion of the is transferred

S outside the engine to the wheels via the .

> At the bottom of the engine is the . It contains the

o | oil which is pumped inside the engine to lubricate its moving parts

- | to reduce friction.

I EXERCISES M.

1. Answer the questions.

1.

NoukswnN

S ww®

Which engines are called Internal Combustion Engines and where are they
used?

Name the main parts of the cylinder head.

How do the valves operate?

Is the motion of the piston rotary or reciprocating?

What are the piston rings used for?

Which part of the lower engine connects the pistons to the crankshaft?
By means of what is the piston’s reciprocating motion changed into rotary
motion?

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

By means of what are the moving parts of the engine lubricated?

. Why is it necessary to lubricate them?
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2. Label the parts of the gasoline engine in the pictures below:

L

(13)s

(12)¢
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%
g
b
B
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3. Complete the diagram with the parts of the gasoline engine, as illustrated in
the picture on p. 176.

GASOLINE ENGINE
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Additional Information about the Engine

In the boxes below, you will find some additional information concerning
the various parts of an engine. Identify the part of the engine to which the
information included in each box refers and fill in the gaps.

1. While flowing through the moving parts
of the engine, the oil also absorbs part
of the heat produced by combustion,
thus cooling the engine.

The oil is collected intothe .
It has a thin casing of pressed steel or
cast aluminium, with a large surface area
to help release the absorbed heat to the
surrounding air.

~ piston
2. The _ fill the gap between rings
the pistons and the cylinder wall in order
to prevent the pressure of combustion o
from escaping past the piston. This tCIFC“P
would cause loss of power. They are / j— ,
made of cast iron or hardened steel. . piston skirt
gudgeon
pin
\
camshaft connecting
sprocket “ rod
camshaft
timing belt
tensioner
belt locking
tenmonerwheel;‘ bolt
generator water
pump
bottom
oy \ hose
-crankshaft
sprocket
3. The is driven by the crankshaft by means of a chain,

or a rubber belt. It runs at half the crankshaft speed and in most engines,
it is used to drive the distributor.
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4.

5.

182

Oneendofthe s bolted to the crankshaft. Its other end
is connected to the clutch. Its outer edge has gear teeth which are
engaged to the starter motor. The starter motor turns the flywheel
which, in turn, rotates the crankshaft and starts the engine.

bell housing .
pressure plate L @4 e

assembly flywheel

pressure plate

diaphragm spring

release bearing

Q
0]
Y]
=
(on
©]
x
5

©
C
—
(%]
>
Y]
=

: clutch cable
driven plate
The____ are made from a heat-resisting material, usually high-

temperature alloy steel. Their number, arrangement and operation vary
greatly depending on the engine type. The greater their number per
cylinder, the higher the efficiency of the engine.

The piston is linked to the connecting rod via the
This allows the piston to move up and down, while the connecting rod
pivots from side to side.

When a car is running at maximum speed, each____ must
reciprocate inside the cylinder about a hundred times a second. As a
result, pistons must be very strong and at the same time light. To satisfy
these demands, pistons in most cars are made of an aluminium alloy.



N EXERCISES s

1. Write the English equivalent to the following Greek terms.

nepiPAnua, 6nkn, kEAudoc:
anwAela Loxvog:
LHavtag:
OUMTTAEKTNG, QUIPayLal:
ocvotnua 084vVTwv:
POOCTATNG KLVNTAPQ, LOTEP EKKiVNONG, Hila:

dlatagn:
anddoon:
ni(g)ipog epBoAou:
The information in the sentences below is wrong. Correct it.
1. The valves are made of high-temperature aluminium alloy.
2. The operation of the valves is controlled by the crankshaft.
3. The fewer the valves per cylinder, the higher the efficiency of the engine.
4. The camshaft rotates at double the crankshaft speed and drives the
carburettor.
5. Pistons may reciprocate inside the cylinder more than two hundred times
a second.
6. Pistons are made of cast iron and have four rings of forged iron each.
7. The piston rings allow the pressure of combustion to escape from the
cylinder, to prevent an explosion.
8. The pistons are linked to the connecting rods via the piston rigns.
9. The gudgeon pin allows the piston to rotate while the crankshaft pivots
from side to side.
10. To be strong enough, the connecting rods are made of forged aluminium.
11. The gear teeth at the outer edge of the flywheel are engaged to the
crankshaft.
12. One side of the flywheel is bolted to the camshaft, and the other is
connected to the gear box.
13. Besides lubricating the moving parts of the engine, the oil raises the
temperature in the engine to increase its efficiency.
14. The reservoir where the lubricating oil is contained has a thick casing of

wrought iron.
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3. Match words with definitions.

GROUP A
a. to take measures so as to ensure that something
1. casing undesirable will not happen
2. surrounding b. to take in, e.g. heat, light, knowledge
3.to prevent c. process of burning
4. to drive d. being all around
5.to absorb e. to allow something to go; to set it free
6. to release f. covering; protective wrapping
7. combustion g. to supply the power or motion that makes something
work or move
GROUP B
1.to escape a. act of losing or having lost something
2. light b. to fasten with bolts
3. heat resisting c. toget or run away from somewhere
4. loss d. tojoin; connect; fasten
5. to link e. not been harmed or affected by heat
6. to bolt f. to go round; turn on a central pin or point
7. to pivot g. not heavy

4. Choose words from Exercise 3 to fill in the gaps in the sentences below. Put
them in the appropriate form.

184

. Theflywheel ____ the crankshaft to the clutch.

.To______ anaccident, you must be very careful when working with
moving machinery.

. In a water-cooled car, the water intheradiator____ heat from
theengineand ____ ittothe______ air.

. Accordingtothe_____ of their cylinders, engines are distinguished
into various types, such as vee, in-line, radial, etc.

. As they were carrying it, the motor fellandits ____ cracked.

. Because of the high temperatures that develop in it, the engine must be
madeofa___ material.

. Steam turbines or reciprocating steam engines are used in power stations
to__ the generators that produce electricity.

. Thanks to the gudgeon pin, the connectingrod____ from side to

side, thus converting the reciprocating motion of the piston to the rotary
motion of the crankshaft.



9. The technician____ the motor in place with four bolts and nuts
on each side.
10. Any__ of power from the engine decreases its efficiency.

5. Fill in the gaps with the appropriate preposition. Choose from the list.

to with on from into of in bymeansof through

1.Toconvertmetres_____ millimetres, you must multipty by 1,000.

2. Cylinders may be equipped ____ two, three or four valves each,
depending____ the model.

3. Motionistransferred____ thecrankshaft_____ theclutch
the flywheel.

4.1.C.E. can beclassified _____ gasoline and diesel engines.

5. Their parents finally succeeded ____ preventingthem ____ getting
married so young.

6. The casing of the oil sump is usuallymade _____ pressed steel.

7. Water flows back to the reservoir _______ narrow copper pipes.

8. Diesel engines belong____ the internal combustion engines.

WORD FORMATION - The prefix trans-

You have often come across words beginning with trans- (e.g. transmit,
transfer). Have you ever thought what it means?

A. Choose the correct alternative.
a) far, off

trans- = b) across, on the other side of, beyond
c) in the interior, inside

B. Form as many words beginning with trans- as you can.
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Crossword puzzle

Complete the puzzle with the English equivalent to the Greek terms below.

B
3 -
Bl 4 B 6
[ LTI
2 ] H |
I (R - - .
2| | | ||
LN RN H 3| [ [ ]
i 4| [ [ [ ] ||
5 [ |
| 6 [ [ T[T T[]
|| JEEEEEREREEE
Across Down
1. E€agpwtrpoc/Kapumupatép 1. Exkevtpodbdpog dtovag
2. BaABida 2. KUAwbpog
3. Aumpayldl / GUUTAEKTNG 3. 2dbvbulog / Boldv
4.’EpuBolo / otovt 4. Awotnpag / pméda
5. Mrmoull 5. KiBwtlo tayutAtwv
6. 2tpodarodopog dfovag 6. Aekavn
7. AlavopuEag / VTLOTPLUTIUTEP
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THE CYCLE OF OPERATION OF A FOUR-STROKE ENGINE

Most cars work on the four-stroke principle. This means that to produce
one pulse of power, the piston must slide up and down in the cylinder four
times. Each upward or downward movement of the piston is called stroke

and performs a separate function.

The pictures below illustrate the function of the four strokes: induction,

compression, power and exhaust.

valves
closed

inlet valve
exhaust (open)
valve

(closed) &

spark

plug
chamber

i combustio

Induction stroke

fuel/air
mixture
ignites

Compression stroke

spark plug fires

exhaust valve (open)

Power stroke Exhaust stroke

TASK

The four paragraphs below describe the function of the four strokes in a 4 stroke
engine. Read them, identify the stoke described in each paragraph and write it
as a heading in the space provided. Also, number the paragraphs in the order
the strokes take place. The pictures above will help you.

stroke

Both 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.

Manifold

stroke

The inlet valve remains shut. The
exhaust valve opens 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 valve closes
while the intake opens again to let
the new fuel/air mixture enter the
cylinder. So, the cycle restarts with
another induction stroke.
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stroke

The inlet valve opens. Driven by the
crankshaft, the piston moves down
sucking in the engine a mixture of
fuel and air from the carburettor.
The mixture enters the cylinder
travelling through the inlet manifold
and port, past the open intake valve.
As soon as the piston reaches the
bottom of its stroke, the inlet valve
closes again driven by the camshaft.
During this stroke the exhaust valve
remains closed.

Do you know this?

stroke

Both valves are shut. Just before the
piston reaches the Top Dead Centre
(TDQ), that is the top of its stroke, a
spark from the spark plug, which is
fitted at the top of the cylider 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.

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
vibration of the engine are reduced.

s EXERCISES s

1. Match the Greek terms with their English equivalent.
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1. xpovog eloaywyng a. exhaust stroke

2. XpOVOC cUUTiEDNC b. combustion chamber
3. XpOvoC Kalong - EKTOVWONG c. induction stroke

4. xpovog e€aywyng d. burnt gases

5. GUAAEKTNG e. power stroke

6. Balapog kavong f. ignition

7. Kauoaépla g. expansion

8. SlaoTOAN, EKTOVWON h. manifold

9. avadAeén i. compression stroke



2. Look through the text to find alternative expressions to the following. Write
them in the spaces provided.

1.Intake/—________ manifold, port, valve
2.0utlet/___ manifold, port, valve
3.Intake/______ stroke

4. Combustion/_____ stroke

3. Answer the questions.

1. What is produced every four (2 downward and 2 upward) movements of
the piston?

2. Is gasoline alone drawn into the combustion chamber?
3. Why does the inlet valve open in the induction stroke?
4. Where and how is the fuel/air mixture fully vaporized?
5. What is the T.D.C.?
6. In which part of the cylinder is the fuel/air mixture ignited?
7. Is the fuel self-ignited in a gasoline engine?
8. How is the piston driven down after ignition?
9. How are the burnt gases expelled from the cylinder?
10. What does the term «firing order» mean?

Do you know this?

Loss of power

In most cars, only a third of the power produced by
combustion in the engine goes to driving the wheels.
The rest is lost through friction in the engine and
through heat in the exhaust and cooling systems.

4. Complete the missing information.

1. To enter the cylinder, the fuel/air mixture startsfromthe _____and
travels
2. To get out of the car, the burnt gases pass

3. The piston moves down duringthe and

up during the
4. Both valves are closed during the
5. Theinlet valve is open and the exhaust closed

6. Onthe exhauststrokethe____ valveis , while the
valve is .
7. When the gases are heated, they expand and
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5. Look at the picture next to the note about the firing order in a four-cylinder
engine (p. 188), and

a) ldentify the stroke each cylinder of this engine is on.
Cylinder 1: Cylinder 3:
Cylinder 2: Cylinder 4:

b) Write the firing order of the cylinders in this engine.

Do you know this?

Power output

The more fuel/air mixture that can be drawn into the
cylinders and the more it is compressed by the pistons,
the greater the power output of the engine.

6. Look through the text to find the words which mean:

to draw into:
to press something so that it takes less space:
to convert a liquid into a gas:
a flash of light:
fixed, located:
to take fire and start burning:
to move upward, to reach a higher level or position:
to send out or away by force:

PN A WN e

7. Use words from Exercise 6 to fill in the gaps in the sentences below. Make
any necessary changes.

1. After what he did, | wasn’t surprised to hear that John was
from school.

2. A cigarette thrown from a car window is enough to dry
leaves and grass and start a fire in the forest.

3. are produced when striking hard metal and stone.

4. When the piston slides down on the induction stroke, it
air and fuel in the cylinder.

5. When water is heated over 100 °C, it and becomes
steam.
6. Prices will soon again.

7. When the piston moves up on the compression stroke, it
the fuel/air mixture in the combustion chamber.
8. Three rings are on the upper part of the piston.
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Do you know this?

Compression ratio

The amount that the fuel-and-air mixture
is compressed in the cylinder is called the
«compression ratio». It is the difference between the
volume of the f/a mixture drawn in and the volume
of the f/a mixture after it has been compressed. 5
The average family car has a ratio of about 8:1 that -

is, the upward movement of the piston reduces the Before / After
mixture to one-eighth its original volume. the mixture has been
compressed

8. SHOWING TIME RELATIONSHIPS

Time markers show the sequence of events, that is, which action/event takes
place before or after another, which actions occur simultaneously, etc. See how
this is achieved in the text below.

Choose time markers from the list to fill in the gaps in the text.

During Atthetime Then Immediately afterthat Assoonas Next
At the same time  While First Following At exactly the moment

(1) the inlet valve opens. (2), the
piston starts sliding down. (3) its downward movement fuel
and air mixture is drawn from the carburettor into the cylinder.
(4) the piston completes this stroke, the inlet valve is closed. The piston
(5), starts rising, thus compressing the fuel/air mixture in
the cylinder. (6) that the piston is at the top of its stroke, the
mixture is ignited by a spark from the spark plug, and combustion takes place.
(7) the compression and combustion strokes, both valves
remain shut. (8), the piston moves down again driven by the
expanded gases. (9), the exhaust valve opens and the piston
starts rising once more, driven by the crankshaft. (10) the piston
is rising, it pushes the burnt gases out of the cylinder. (11) that
the piston reaches the top of its stroke, the exhaust valve is closed while the inlet
opens again.
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Listening Activities

In the two Listening Activities below, you will be given some additional information
concerning the operation of a car engine.

Listening Activity |

TASK 1

Look at the picture below and guess what the information in the text of Listening
Activity | will be about. Choose the correct alternative and write it as a title in

the space provided above.

O a) fuel system

O b) lubrication system
The text will be about the O ¢) ignition system

o d) cooling system

O e) transmission system

H.T. cable

H.T. cable
connected to
spark plugs

coil H.T. terminal

T_——-
8
i

low tension
terminals

coil from —

ignition switch

distributor
cup

distributor
body

tension
connector ¥

ignition distributor
coil

shaft
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TASK 2

Read the text silently to familiarize yourself with it.

; contact
ro orarnl breaker points
| condenser 3

The fuel ignition system belongs
to the engine’s electrical equipment.
Its normal function is to provide the
high-voltage sparks which ignite
the combustible fuel/air mixture in
the four cylinders. It consists of the
ignition coil, the distributor and the
spark plugs.

The ignition coil is a step-up
pulse transformer which converts
the 12V low-tension DC current
produced by the car’s battery to
the high-tension A.C. current (over
10,000V) required to produce the
electric sparks.

The conversion of the low to a very high-voltage current is mainly
achieved with the help of the contact breaker which is fitted in the
distributor cup. The contact breaker is, in fact, an on/off switch which
produces pulses of electric current by interrupting the central circuit. When
its contacts are opened, high-voltage current is generated into the engine’s
ignition coil. The contact breaker points are designed to continuously open
and close a great number of times very quickly (about 10 million times
every 1,000 miles).

The high-tension (HT) current, which was previously produced in the
coil, is sent back to the distributor rotor arm through an H.T. flexible cable
with thick plastic insulation. Inside the distributor cup, the rotor arm, driven
by the rotating camshaft, distributes the current coming from the ignition
coil to each one spark plug in the correct firing order through insulated H.T.
cables firmly connected to them.

The main function of the spark plugs is to convert the high-voltage
pulses produced in the coil ignition system into sparks within the
combustion chamber.

distributor
body

TASK 3
Look through the text and complete the table below with the missing Greek or
English ter.

ENGLISH TERMS GREEK TERMS
ignition coil

HLETAOXNUATLOTAC avoSou Taong

Alternating current (AC)

JuVeEXEC pela
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high tension / voltage

contact breaker

electric circuit
cable

XapunAn taon

onuela emadpng mMatwwv
pdaouAo Slavopéa

pHovwon

TASK 4

Your teacher is going to read another version of the same text. In his/her version,
some of the words included in your text are omitted. Try to identify them while
listening to his/her text and cross them out.

FOLLOW UP

1. Answer the questions.

1. What is the usefulness of the ignition system in a car’s engine?
2. Into which part of the ignition system is the low-voltage current changed

into a high-voltage one?

. What is the function of the contact breaker?

3
4. How is the H.T. current distributed to the spark plugs?
5

. Why do you think the cables connecting the distributor to the coil, and the

spark plugs to the distributor have a thick insulation?

2. Make pairs of synonyms

Group A
provide basically
convert indeed
consist needed
required obtain; succeed
mainly change
achieve comprise
in fact supply; give
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Group B

fit
generate
great
quickly
previously
correct
firmly

fast; rapidly
before

right; appropriate
large

securely

fix

produce



How the spark is produced

TASK 1

Familiarize yourself with the picture of the spark plug below.

'
[}
1. Terminal —+M

Dcl-ﬂ 3.Metal __ ______
2.Ceramic _ _ _ _ _ ___ ___ o
4. Thread - 5.Centre _____
'''' 6. Side

air gap

TASK 2

Your teacher is going to present the parts and function of the spark plug. While
listening to him/her, use the spaces provided in the picture to write the missing
part of the terms.

TASK 3

Listen to the text again and:
a) Answer the question:
Is the spark itself that ignites the fuel, or the heat produced by it?

b) Complete the sentence.
The spark is produced when the flowing down the
jumps across the small tothe
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FOLLOW UP

How the ignition system operates

l

T ceble distributor
capacitor
Primaryi__ A | r
winding : -
: —[arm
secondary : l I
iron | winding : : ;
core - I
ignition - : : I
switch coi ! :
contact : | !
: breaker 1 |
2 | :
] : :
| ! |
live terminal : | :
W ;
I | -
1 i |
1 : |
1 | |
i : |
1 : |
: i
]
i - i
i - ‘
; @ i:‘h‘
‘ |
battery earth spark plugs

Complete the text taking your information from the table below.

As the starter motor turns the engine, one of the pistons,

Missing information

a) the contact breaker points are opened

b) to the spark plug’s centre electrode

c) through the HT cable that connects the coil to the distributor

d) driven by the crankshaft

e) connected to the same cylinder’s spark plug

f) driven by the camshaft

(1), rises to compress the fuel/air mixture at the top of its cylinder. At the same
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time, the shaft in the distributor, (2), turns so that
the rotor arm points at the HT cable which is

(3). Just before the piston reaches the TDC,
(4) creating a high voltage in the ignition coil. The HT current

flows

(5), passes across the rotor arm and, along the plug’s HT cable,
flows (6) to produce the spark.

Do you know this?

Electronic ignition

To avoid often adjustment and maintenance of the contact-breaker points and
achieve tighter control of the ignition systems, manufacturers have developed
electronic ignition. Electronic ignition systems, instead of a contact breaker,
have a transistor which operates as a solid-state switch turned on and off by a
magnetic sensor or a photoelectric device fitted in the distributor.

Do you know this?

Two-stroke engines inlet  exhaust

Two-stroke engines don’t have valves. They have
ports which are uncovered as the piston moves
down. They fire on every downward movement
of the piston. As a result, the crankshaft turns
only once in each cycle. Two-stroke engines are
less efficient than four-stroke ones.
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FUEL SYSTEM
Introduction

PRE-QUESTIONS
Read the short text below and answer the questions.

1. What is the function of the fuel system?
2. Which factors determine the precise ratio of fuel and air needed by the engine?
3. In which part of the engine are fuel and air mixed in the appropriate proportions?

choke
butterfly
flap

fuel inlet
to float
chamber

air intake

choke
operating float

chamber

accelerator pump
operating lever

= idle mixture
adjusting screw

throttle . ) i
linkage idle speed adjusting screw

To produce combustion, an I.C.E. needs not only fuel but also air. The precise
ratio of fuel and air needed depends on a number of factors which are
related to the engine’s running conditions. Under steady load conditions,
for instance, the engine needs a mixture ratio of about 15 parts air to one
part petrol. For a cold starting, it needs a richer mixture, sometimes as rich
as 1:1. During hard acceleration a mixture of 12:1 is necessary, while a much
weaker mixture ratio is needed when the engine is idling.

Over-rich and over-weak mixtures must be avoided as they both reduce
engine’s output and efficiency.

The part of the engine where gasoline and air are mixed in the correct
proportions in order to ignite and burn efficiently is the carburettor.
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s EXERCISES s

1. Match the two columns.

5.

Driving situations Engine’s running conditions
The driver wants to pass by another car,
which is moving at almost the same speed, a. steady load conditions
so he starts speeding up.
The car has been running at almost the b. cold starting

same speed for many kilometres.

. The driver is waiting for an old man to c. hard acceleration

cross the road with the engine running.

Early in a cold winter morning, the driver d. (the engine is) idling
turns the ignition switch and the engine

starts running.

. Correct the wrong information in the sentences below.

. To produce combustion, an I.C.E. needs only gasoline.
. The precise ratio of fuel and air needed depends on the weather and the

temperature of the surrounding air.

For a cold starting, the engine needs a very weak fuel/air mixture.

When the engine is idling, it needs a richer fuel/air mixture than when it is
running under steady load conditions.

An over-weak fuel/air mixture increases the engine’s output.

. Arrange the engine’s running conditions according to the f/a mixture ratio

they require.

rich mixture

PwNPE

\é
weak mixture

Look through the text to find the words which mean:

No vk

(o]

. a material that is burned to provide heat or power:
. exact; definite; accurate:

how much of each material (e.g. of fuel and air) there is in a mixture; the
relationship between the amounts of the two materials/their proportion
in it:

a situation without interruptions or changes:

for example:

increase of speed; getting faster and faster:

the engine is running slowly and quietly because it is not in grear, and the
car is not moving:

. not strong, powerful or effective:
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The Carburettor

PRE-QUESTIONS

The text which follows describes how a carburettor operates. Read it and
answer the questions below.

1. On which strokes does the engine suck air?

2. What is the «carburettor barrel»?

3. What is the «venturi» in a carburettor, and how does it function?
4. How is the speed of the car controlled?

venturi Throttle valve controls spark plug
the flow of petrol /air mixture

Inlet valve allows
mixture into
cylinder

air intake

float chamber

Atmospheric pressure forces fuel
into the venturi

All carburettors operate on the same principle: the venturi effect.

The air drawn into the engine on the induction strokes passes through the
main bore of the carburettor, known as «the carburettor barrel». At one
point, the diameter of the barrel is reduced. This narrow part is called «the
venturi».

When the air flow that enters the engine meets the venturi, it speeds up
creating a slight vacuum. Petrol from the fuel tank is pumped to the float
chamber, which is a small reservoir in the carburettor assembly, connected
by a small drilling (a jet)* to the narrowest part of the venturi.

While the engine is running, it sucks air. The vacuum created in the venturi
draws petrol from the drilling in the air stream. As the fuel enters the air
stream, it is broken down in tiny droplets by the air flow in the carburettor
barrel.

* In a carburettor, the jet is simply a tube (drilling) through which the fuel flows.
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The car’s speed is regulated by the amount of fuel/air mixture drawn into
the engine, which is controlled by a pivoted disk, the throttle valve, usually
called simply «the throttle». The throttle is connected to the accelerator
pedal.

The attempt to provide the engine with exactly the correct mixture ratio
under every running condition has led to the development of various
carburettor types, such as the fixed jet/choke, the variable jet/choke
carburettor, the compound and the twinchoke carburettor, or the multiple
carburettors, each serving one or more cylinders.

venturi

- choke butterfly flap

air-corrector jet
e

| Fixed jet carburettor
accelerator It requires many different
pump jets and circuits to
supply the engine with
the correct mixture ratio
under the various running
conditions of the engine
and, as a result, it is very

4 idle mixture accelerator complicated.
throttle idle adjusting screw Pump
butterfly discharge linkage
flap hole ‘
Jet
) (fuel outlet)
Variable choke carburettor piston damper

It has only one jet. It achieves to & [Bsmll
produce the correct fuel/air mixture Al
by altering the size of the venturi floatlever

according to the air flow. float

float chambe throttle

valve

tapered needle

Multiple carburettors

The engine has two or more carburettors, each serving one or more of the
engine’s cylinders. As a result, less complex inlet manifolds are used, the
equal supply of fuel to all cylinders is ensured, and the efficiency of the
engine is increased.

separate manifolds single inlet manifold

~

Single inlet manifold Separate inlet manifolds
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Compound twin-choke carburettor

It has two or more barrels side
by side. It is of the fixed jet type
and, in fact, it consists of two
carburettors in one assembly.

i single float
secondary throttle primary chamber
barrel linkage barrel

choke flaps

fuel pipe

throttle
linkage

e EXERCISES s

1. Label the parts of the fuel system illustrated in the schematic diagram below.

fuel pipe [ — 7.

ﬁ@g 9.
1 7
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2. Complete the missing information in the diagram below.

e Gasoline from the f t Atmospheric pressure forces

is pumped to the f . the f from the f

C c__ throughthe
e Onthei strokes, a J into the b .

is drawn into the c

b .

I v
The f vaporises and is

When the air meets the v , mixed with the a
it speedsupandav is
created.

3. Are the following statements true or false? Correct the false ones.

1. The main bore of the carburettor, known as «carburettor barrel», is, in fact, a
tube of large diameter. ____

2. Gasoline is pumped from the float chamber to the fuel tank, which is a
reservoir in the carburettor assembly.

3. Before the venturi, a mixture of gasoline and air flows through the carburettor
barrel; after the venturi, only gasoline flows through it (the barrel). _____

4. The vacuum created as the incoming air meets the venturi draws fuel from the
float chamber in the carburettor barrel.

5. Air enters the carburettor barrel flowing through a narrow tube called «jet».

6. When the fuel meets the air stream flowing through the barrel, it is broken
down into tiny droplets. _____

7. The speed of a car is controlled by the amount of air drawn into the engine,
which is regulated by the throttle.

8. As the driver steps on the accelerator pedal, the throttle lets more fuel/air
mixture pass into the engine. _____

4. Find words in the text which mean:

l.todrawin:

2. space completely empty, from which the air has been drawn out:

3. something made up of various parts put together:

4. continuous flow of liquid, persons, things:

5. a very small amount of liquid that looks like a little ball; a very small drop:

6. to control systematically; to adjust a mechanism so as to get the desired result:

7. effort:
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5. Identify the carburettor types by their characteristics.

1. It consists of one float chamber but two barrels side by side in one assembly:

2. In order to provide the engine with the appropriate fuel/air mixture for
every running condition, it has many jets and circuits, and, as a result, it is
very complicated:

3. Everysingle cylinder is served by a separate carburettor. The inlet manifolds
of these carburettors are less complicated, while the equal supply of all
cylinders with fuel is ensured:

4. Although it has only one jet, it can supply the engine with the appropriate
f/a mixture by changing the size of the venturi according to the air flow:

6. Arrange the following words in groups according to their meaning.

appropriate  control constant located drilling miniature tube

precise combine jet fixed microscopic fitted link small

accurate unchanged fix reservoir pipe correct continuous
positioned adjust little tank join placed hole

bore tiny mounted exact

steady connect regulate container
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Electronic Fuel Injection

In an attempt to save fuel and reduce air pollution, manufacturers have
developed new fuel systems, which can provide the engine with exactly
the correct proportion of fuel-and-air mixture for every running condition.
This has led to the development of fuel injection, first mechanical, then
electronic.

Cars equipped with a fuel
injection system, instead of
carburettors, have injectors
which forcibly spray the required
quantity of fuel directly into
either the inlet manifold or
the inlet port or the cylinder,
depending on the manufacturer.
valve intake As the fuel speeds through
port |valve  the nozzle of the injector, it is
atomized, that is, it is broken into
mistlike droplets which readily
mix with the incoming air stream.

Depending on the system, the injectors either inject fuel for short
repeated periods of time (intermittent system), or feed the engine with
fuel continuously during its operation (continuous injection system).

The duration of injection and the amount of fuel injected are governed
by an electronic control unit, which is a computer connected to sensors
that monitor the various functions of the engine and feed the control unit

fuel
injector

intake
manifold

Solenoid operated Cold start 4o speed Air-temperature
fuel injector fuel injector, i stment sensor

Air filter
Inlet valve g

Throttle valve

. Accelerator
Thermo-time

switch ] Additional air
e 4 valve
Special ignition Lig

distributor signals M I Accelerator A
control unit with /,,;d position switc
correct timing 5 .

[ r_. Filter

XN

to open injectors |

Pressure sensor— Electric fuel pump

— Fuel pressure
regulator
|
1 ‘L—" Earth return Fuel tank
Connection to battery Electronic
control unit
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with the necessary information. Cars with electronic fuel injection systems
are also equipped with an electrically controlled fuel pump to provide the
necessary pressure that will send the gasoline from the fuel tank to the
injectors, and a fuel-pressure regulator which limits the pressure to the
fuel lines.

I EXERCISES s

1. Below are the Greek terms for the main parts of a fuel injection system. Write
their English equivalent.

Greek terms English terms

. Movada g\éyyou
. MevtaAL ykalol
. Doyelo Bevlivng

. JWAAVEC / YPOoUUES SLEAEUONC KAWGTIOU
. Eyxutnpag / pumek

. PuBuotng nieong kavaoipou

. ®iAtpo agpa

. Alobntrpeg

. ®iAtpo kavoipou

. HAektpikn avtAia Bevlivng
11. Epdpaktikr) BaABida / metaholda 11.

© W N U A WN R
L O N WNR

Ry
o
[any
o

2. Label the schematic diagram below with the English term for each part of the
presented fuel injection system.

12. to various

L
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3. Answer the questions.

1. What is the advantage of fuel injection over the conventional fuel systems?

. Which types of fuel injection are mentioned in the text?

. Do cars equipped with fuel injection have carburettors?

. How does the fuel enter the engine in cars equipped with a fuel injection
system?

. Where is the fuel mixed with air in these cars?

. What happens when the gasoline is sprayed by the injectors?

. How is the injection of fuel controlled in cars with electronic fuel injection?

. What is the use of the fuel pump and the fuel regulator?

HwWwN

00Ny WU

4. Look through the text to find the words that can be replaced by the following:

. to use, spend, consume less:
. which have; having:
. strongly; powerfully:
. straightly; immediately:
. flows quickly:
. easily; quickly, without difficulty:
. constantly:
. provide:
. reduces; lessens:
. pipes:

O 00 NO UL b WN -

[EY
o

Do you know this?

Turbochargers

A turbocharger consists of a turbine Carburettor Filtered air
which is fitted in the exhaust manifold

and, as a result, is driven by the gases Inlet
released through it (the manifold). The manifold
turbine is connected to a compressor _ BN, Wastegate
which delivers air under pressure to ' ' °
the carburettor or injection system.
Compressing the air means that
more oxygen enters the combustion
chamber on the intake stroke. The
oxygen, mixed with the appropriate quantity of fuel, delivers more power to the
engine. As a result, an engine equipped with a turbocharger can get as much
as 30% more power than a conventional engine and has a lower compression
ratio.

Compressor

Exhaust
manifold

Exhaust gases g
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5. Find the words in the text which mean:

1. the process of making the air dirty and dangerous with poisonous chemicals:

2.

v

6.

metal end of a hose or device through which a stream of liquid or air flows:

water vapour in the air; light fog:
stopping at intervals; stopping and starting again:

. an electronic device which consists of a pre-programmed computer and

controls the function of a system:
to check regularly:

6. Make pairs of synonyms out of the two lists below.

A B
attempt economize*
provide effort
save needed
guantity control
inject check
atomize* spray
govern supply
monitor minimize*
reduce vaporize*
required amount

* also spelled: atomise, economise, vaporise in British English
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DIESEL (-OIL) ENGINES

Diesel engines are widely used in the various means of transport,
particularly in trains, ships and trucks. They are also used in power plants
to produce electricity.

Diesel, like petrol engines, belong to the Internal Combustion Engines
and they 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 rod

camshaft
crankshaft
oil filter — )
oil sump
oil pump ~~ oil filter

The essential difference between them is that they use a different type
of fuel. The petrol engine uses gasoline but the diesel engine uses diesel
oil. As a result, they operate differently.

o eeion The main difference in operation
pump is that the gasoline engine admits
a mixture of fuel and air, while
the diesel engine admits only air
during the induction strokes. This
air is compressed by the piston
feed and its temperature becomes
pump very high, above the self-ignition
point of the fuel.
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At about the end of the compression stoke, a fine spray of fuel is injected
through an injector directly into the cylinder. As the fuel intermixes with the
high temperature air, it is automatically ignited, and so combustion occurs.
The diesel engine, therefore, has no carburettor, distributor or spark plugs.

DIESEL / 4-STROKE CYCLE

inlet exchaust
valve _ valve

1. Inlet valve is open, 2. Both valves are Just before maximum 3. Heat ignites 4. Piston reaches
exhaust valve closed.  closed, piston rises compression, fuel is the mixture which  bottom and rises as
Air enters cylinder, to compress air in squirted into chamber  expands and forces  exhaust valve opens
and inlet valve closes  combustion chamber to vaporise in hot air.  the piston down. Gases escape.

The disadvantages of diesel engines compared to gasoline ones,
are: higher initial cost, noisier operation, slower acceleration, and lower
maximum speed. Despite their disadvantages, however, due to their very
high compression ratio which results in greater efficiency and lower fuel
consumption, diesel engines have become popular and are being fitted in
an increasing number of private cars.

e EXERCISES s

1. Answer the questions.

1. What is the main difference between diesel-oil and gasoline engines?

2. Do fuel and air enter the engine at the same time in a diesel engine?

3. Why do diesel-oil engines have neither a carburettor nor a fuel ignition
system?

4. What are the advantages of gasoline engines over the diesel-oil ones?

5. Why are diesel-oil engines characterised as energy saving?

2. Match the following with words or phrases in the text.

1. main / basic:
2. allows to enter / lets in:
3. the temperature at which a fuel ignites automatically / by itself:
4. mixes together:
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5. higher production costs:
6. it needs less fuel to operate; it is energy (fuel) saving:
7. more and more people prefer them:
8. cars used only by their owners, not by the public, like buses, trucks and taxis

are:

3. Which type of I.C.E. do the following items belong to? Tick appropriately as
in the example.

GASOLINE ENGINE DIESEL-OIL

ITEMS Conventional \!V!th fuel ENGINE
injection

Cylinders v/ v v

Pistons

Connecting rods
Crankshaft
Camshaft

Flywheel

Oil sump

Valves

Spark plugs

Injectors

PARTS

Carburettor

Distributor

Ignition coil

Contact breaker

Fuel tank

Fuel pump

Fuel filter

Electronic control unit

Gasoline/petrol

FUEL

Diesel (-oil)
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GASOLINE ENGINE DIESEL-OIL

ITEMS Conventional | With fuel ENGINE

injection

Fuel and air enter the cylinder
intermixed

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

Fuel is injected to the inlet
manifold or port and mixed
with air

OPERATION

The fuel is self-ignited

The fuel is ignited by means of
a spark

Higher initial cost

Noisier operation

Slower acceleration

Higher maximum speed

Lower compression ratio

PROPERTIES

Greater efficiency

Lower fuel consumption

4. Which type of engine (gasoline or diesel) does each of the two cylinders
illustrated below belong to? Give reasons.

Picture A Picture B
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5. Complete the following table with the similarities and differences of the
three engine types (parts, fuel and operation, not properties).

DIFFERENCES

SIMILARITIES GASOLINE ENGINE D:Elil\?éll.l-\lcl)EIL
Conventional With fuel
injection
cylinders spark plugs spark plugs

6. Use the above table to compare the three types of I.C.E. as in the examples.
e All three engines have cylinders.
e Both conventional and fuel injection engines have spark plugs.
e Only conventional gasoline engines havg carburettors.
{ but/while/whereas

on the contrary in gasoline

on the other hand
engines, it is ignited by means of a spark.

e In diesel engines, the fuel is self-ignited
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7. COMPARING (Presenting similarities and differences)

Apart from the expressions you have used in Exercise 6, some other words or
phrases widely used when comparing two items are:

In case of
Similarity Difference

like unlike

similar (to) is different / differs (from)

the same as instead (of)

as + adjective + as not so/as + adjective + as
Examples
e The cylinder of a gasoline engine is the same as/similar to that of a diesel

engine.

e Like gasoline engines, diesel engines belong to the I.C.E.

e Unlike four-stroke engines, two-stroke ones have only ports in their cylinders.

e Four-stroke engines have valves; two-stroke ones have ports, instead.

e The distributor of an engine with electronic ignition is different from that of
a conventional engine. It has a transistor instead of a contact breaker.

e A gasoline engine is not so energy saving.

Use expressions from either the above table or the previous exercise (6), to
make sentences out of the cues below.

1.

b wnN

[e)]

12.

Turbine steam engines €< gasoline engines (E.C.E. - I.C.E.)
e.g. Turbine steam engines belong to the E.C.E. Gasoline engines, on the other
hand, belong to the I.C.E.

. Engine without ¢ with a turbocharger (efficient)

. E.C.E. & I.C.E. (used in automobiles)

. Gasoline <> diesel-oil engine (mechanical parts)

. In turbine steam engine <> reciprocating steam engine (type of motion heat

is converted: rotary-reciprocating)

. Operation of conventional > CNC machine tools (complex)
. Bolts and rivets <> brazing and welding (join metal pieces temporarily <>

permanently)

. Gasoline <= diesel engines (lubrication system)

. Conventional <> CNC machine tools (controlled by a computer)
10.
11.

Wankel <> Otto engines (I.C.E.)

The fuel/air mixture the engine needs under steady load conditions <> for a
cold starting (rich)

Conventional gasoline engines <= engines equipped with fuel injection (save
fuel and reduce air pollution).
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Writing Activity
Taking your information from the tables, texts and notes in this unit, write a text
comparing Diesel-oil and Gasoline Engines (with and without fuel injection).

Ideas to include

e Classification

e Use

e Main similarities of the two types of engines
e Main differences

e Comparison of properties

to split your text into paragraphs.

Don’t forget

\to use linking words to connect your sentences and paragraphs.

NOTES on I.C.E.
NOTE 2

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

b) horizontally opposed engines

d) Vee engines

NOTE 1 NOTE 3

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

a) single - cylinder engines a) two - stroke engines

b) multi-cylinder engines b) four - stroke engines
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CLASSIFYING

Use expressions from the appropriate table in the «Language Functions» section
in the APPENDIX of your book, to make sentences out of the cues below.

. Mechanical drills & machine tools

. Tools = hand tools and machine tools

. Metals = ferrous and non-ferrous

. Copper = non-ferrous metals

. Wrenches - tools commonly used by machinists

. External combustion engines = turbine steam engines and reciprocating
steam engines

. Diesel engines - reciprocating ICE

. Heat engines - E.C.E and I.C.E.
9. 2-stroke engines - gasoline reciprocating I.C.E.

10. Wankel and Otto engines - internal combustion engines

11. Fastening devices = bolts, rivets and screws

12. Oxygen - gas

13. Ignition coil = pulse transformer

14. Wood, coal, lignite, turf, oil = fossil fuels

Uk WN

[e I

s GENERAL EXERCISES mmsssmms

1. identify the part of the engine described.

It is made from aluminium alloy. It slides inside the
1. | cylinder driven either by the combustion of the fuel/
air mixture or by the crankshaft.

It is driven by the crankshaft. It drives the distributor
2. |and opens or closes the valves at the appropriate
time.

It is made of cast iron. The tubes where the pistons
reciprocate are cut in it.

It links the piston with the crankshaft converting
4. | the reciprocating motion of the one to the rotary
movement of the other.

There are two, three or four in each cylinder. When
5. | opened, they let either the fuel/air mixture in, or the
exhaust gases out of the cylinder.
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6. | It transfers the motion of the pistons to the flywheel.

7. | It contains the oil needed to lubricate and cool the
engine.

8. | Itis an electric motor used to start the engine.

9. | It produces the sparks which ignite the fuel/air
mixture.

10. | It is the part of the fuel system that sprays fuel to the
cylinders.

11. | Driven by the starter motor, it turns the crankshaft in
order to move the pistons and start the engine. It also
transfers the rotary motion of the crankshaft outside
the engine, to the wheels.

12. | It is driven by the camshaft. It distributes H.T. current
to the spark plugs and ensures that the sparks are
created exactly when they are needed.

13. | Operating on the venturi effect, it mixes the fuel

with air in the correct proportions for every running
condition of the engine. Cars with fuel injection don’t
have one.

2. Complete the sentences in the tables below.

ignition system

control unit
a0 [
.| The function of J is to...
AN contact breaker
the . .
piston rings

exhaust manifold
fuel regulator

.| The

upper engine

fuel system of the diesel engine

ignition system of a conventional gasoline engine
lower engine

fuel system of a conventional petrol engine
carburettor

consists of...
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3. Form compound nouns by matching the two columns.

Group A Group B
spark valve oil manifold
piston nozzle fuel breaker
inlet injection exhaust sump
connecting plug ignition arm
cylinder ring rotor pump
combustion block contact regulator
injection chamber gudgeon coil
fuel rod pressure pin

4. Ask questions to which the following sentences are the answers. Begin your
questions with the words in parentheses. (See the Wh__ questions, in the
“Grammar” section in the APPENDIX).

1. In the internal combustion engines, combustion takes place inside the
engine. (Where)
2. The main parts of the upper engine are the cylinder head and the cylinder
block. (Which)
3. The pistons move up and down inside the cylinder. (How/Where)
4. As the piston rises, it compresses the fuel/air mixture in the combustion
chamber (When/What)
5. The piston moves up to expel burnt gases. (Why)
6. Soon after the induction stroke, the inlet valve closes. (When)
7. At about the end of the compression stroke, a fine spray of fuel is injected
into the cylinder (When/What/Where).
8. The rotor arm distributes the H.T. current to the spark plugs. (Which part of
the distributor/Where)
9. In gasoline engines, the fuel is ignited by means of a spark (How)
10. Contact breaker points open and close about 10 million times every 1,000
miles. (How many times).
11. As the HT current jumps the air gap from the centre to the side electrode, a
spark is created. (How/When)
12. In modern cars, the timing of the spark is controlled by the microprocessor
which monitors all the functions of the engine. (How)

5. ACTIVE — PASSIVE VOICE? (See about the Passive Voice in the “Grammar”
section in the APPENDIX)

A. Underline the correct verb form (active or passive).
1. The piston rings fill / are filled the gap between the piston and the cylinder
wall.

2. The amount and duration of injection control / is controlled by a computer.
3. The pressure of combustion forces / is forced the piston down the cylinder.
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4.

5.
6.

The fuel/air mixture compresses / is compressed in the combustion chamber
by the rising piston.

The rotor arm in the distributor drives / is driven by the camshaft.

Unlike gasoline engines, it is the high temperature of the compressed air
that ignites / is ignited the fuel in the cylinder of a diesel engine, not a spark.

B. Decide which voice (active or passive) the following sentences are in, and
form the verbs in parentheses appropriately.

1.

2

10.

The fuel regulator (regulate) the pressure in the fuel lines.

. The burnt gases (expell) from the cylinder by the rising
piston.

. The connecting rod (convert) the reciprocating motion of
the piston into the rotary motion of the crankshaft.

. The expansion of burning gases (drive) the piston down.

.In a steam power plant, heat energy (convert) into
mechanical energy by a turbine steam engine.

. In gasoline engines, the fuel/air mixture (ignite) by a spark.

. The flywheel (transmit) the rotary motion of the crankshaft
to the wheels.

. The picture (show) a simple power plant.

. When the compressed air has reached the self-ignition point of diesel, a fine
spray of fuel (inject) in the cylinder by the injection
nozzle.

In modern cars, the functions of the engine (monitor)

by a computer.
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|ARE YOU A GOOD MECHANIC?

Check your knowledge about car engines.

A. Are the following statements true (T) or false (F)? Tick the appropriate column.

CORRECT

STATEMENTS T|F ANSWER

I.C.E.

The cylinder head is a part of the lower engine.

2. | Most engines have the cylinders cut in the cylinder
block.

3. | According to the arrangement of cylinders, I.C.E.
are distinguished into in-line, radial, horizontally
opposed and vee engines.

The connecting rod moves inside the cylinder.

5. | The piston rings fill the gap between the crankshaft
and the cylinder wall.

6. | The connecting rod is linked to the flywheel by
means of the gudgeon pin.

7. | The pistons’ reciprocating motion is changed into
rotary by means of the valve springs.

The valves are opened or closed by the camshaft.
The valves open and close ports in the cylinders.
10. | The crankshaft is driven by the camshaft.
11. | The flywheel is connected to the gear box through
the ignition coil.
The 4-stroke cycle of operation
in the petrol engine

12. | During the induction stroke, the exhaust valve is
open and the inlet closed.

13. | The mixture of air and fuel enters the cylinder on
the compression stroke.

14. | Ignition occurs on the power stroke.

15. | The fuel and air mixture is ignited by means of a
spark.

16. | During the compression and power strokes, both
valves are open.
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STATEMENTS

CORRECT
ANSWER

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.
29.

30.

31.

32.

33.

The piston moves down during the intake and
power strokes.

As the piston moves down, it sucks fuel and air in
the cylinder, and as it moves up, it expels burnt
gases out of it.

The ignition and fuel system
in petrol engines

The ignition coil converts the HT current produced
by the battery to a 12V low-tension current.

The ignition coil is a step-up pulse transformer.

The contact breaker is an on/off switch which
produces pulses of current.

The rotor arm, driven by the camshaft, distributes
the current to the spark plugs.

In cars with electronic ingition, the distributor has a
transistor instead of a contact breaker.

Gasoline engines use diesel-oil as fuel.

The operation of the carburettor is based on the
venturi effect.

A jet is a tube through which the air enters the
carburettor barrel.

Engines equipped with fuel injection have
carburettors but no distributors.

The fuel injection is controlled by various sensors.

The control unit in an electronic ignition system is
a computer.

In conventional petrol engines, fuel and air are
mixed in the cylinder.

Fuel injection reduces the car’s efficiency.

Diesel-oil engines
The diesel engine admits a mixture of fuel and air
during the induction strokes.

In a diesel engine, the temperature of the
compressed air is below the self-ignition point of
the fuel.
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CORRECT
STATEMENTS T |F ANSWER

34. |Inadiesel engine, the fuel is sprayed in the cylinder
at the end of the induction stroke.

35. |In adiesel engine, the fuel is self-ignited.

36. | Diesel engines have carburettors and distributors,
but no spark plugs.

37. | The operation of a diesel engine is less noisy than
that of a gasoline engine.

38. | Gasoline engines have higher maximum speed than
diesel engines.

39. | Diesel engines have a higher compression ratio and
consume less fuel than petrol engines.

40. | A gasoline engine has a slower acceleration than a
diesel one.

B. Check your answers with the help of your teacher. How many were correct?
Tick the third column.

How did you score?

40-35 Congratulations! you are an excellent mechanic!

35-28 You are a very good mechanic!

28-16 You are quite good. Keep trying.

18- 8 You are not bad, but you have to study hard.
8-10 Oh dear! You must repeat the unit.
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UNIT 9

THE CAR
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TAKING A DECISION
ABOUT A CAR

Mr. Grivas lives and works in England. He teaches at a school for Greek
students in London. He is about to buy a family car but it’s very difficult to choose
one because he doesn’t know the English terms for cars, their systems and parts.
So, he has decided to buy a magazine about cars to get an idea.

Here’s what he saw in it!
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COLLECTING INFORMATION ABOUT CAR MECHANICS

windscreen roof

|
® Engine uetpump

® Fuel system
® Coolling system
e Lubrication system

drum rear brakes

disc front
brakes

® Braking system
*Wheels

windscreen wipers

¢ Steering system

differential

® Electrical System

* Transmission System
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Mr. Grivas got confused. The information was too much and difficult to
understand. The mass of tubes, pipes, wires and components under the bonnet
of a car can really present a confusing picture. Indeed, a car, including its engine,
is assembled of more than 12,000 different parts made of a variety of materials
such as steel, glass, nickel and nylon!...

This is what Mr. Grivas did to make the information clear. Do the same!

1. Write down the English term for the various car systems and say their Greek
equivalent.

1. 5.
2. 6.
3. 7.
4 8.

2. List the parts of the various car systems:

STEERING SYSTEM:






4. Complete the table with the missing term.

English term Greek term
1. Soxeio / vienolto Beviivng
2. avtAila Bevlivng
3. fuel pipe
4. air cleaner
5. OQVOULKTAPAG / KAPUTTUPATEP
6. silencer / muffler
7. g€atuion
8. ignition switch
9. OUCOWPEUTNAC / pratopia
10. ninvio avadAe€nc
11. SlavouEag
12. head lights
13. niow ¢wta
14. flash light
15. windscreen wipers
16. Puyelo
17. thermostat
18. TLUOVL
19. agovag / kohwva TLuoviou
20. front axle
21. niiow agovag
22. differential
23. propeller shaft
24, CUUTAEKTNG/ apmpayLal
25. gear box
26. HOXAOC TaXUTATWY
27. onelpoeldn / ehtkoeldn ehatripla
28. leaf springs
29. QmooBeoTPOC KPOSACWY/ AUOPTIOEP
30. disc brakes Slokodpeva
31. Taunoupa
32. nedn otabuevong / xewpoddpevo
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5. Check your knowledge. Identify the parts or systems of the car described
below. Choose the appropriate terms from the list and write them in the
spaces provided over each paragraph.

transmission system  propeller shaft ignition system  brakes
fuel pump  starter motor differential

1
It is a set of gears whose role is to
allow for differences in speed between
the driven wheels, when the car is
running.

Electric fuel pump

2
It is used to push the fuel under fairly low
pressure to the carburettor.

3

It provides the high voltage sparks which
ignite the fuel-and-air mixture in the
cylinders.

Disc brake action

Propeller shaft

4
It is a system which takes power from the engine and conveys it to the wheels,
either to two or to all four of them. It consists of various mechanical components.
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5
It consists of an electric motor mounted on the side of the engine which, by
drawing a heavy current from the battery, starts the engine.

Half shaft

Crown wheel

Bevel gear attached They slow down or stop the car with

CH:rI]fnseh;th o tohalfshaft  the help of a material exercising friction
road wheel Pinion drives ©N @ metal disc or a drum which turns

crown wheel With the wheels.

% e

¢?l// Differential bevel
pinions

Universal joint
driven by propeller shaft

Differential

7
Itis a steel tube with a universal joint at each end which connects the gearbox to
the final drive transmitting the full power of the engine to it.

6. Match the sentences below with the part or system of the car (included in
the box) they refer to.

Parts — Systems

a. Handbrake: e.g. sentences 7, 12, 16
b. Clutch: ,
c. Gearbox: ,
d. Steering column:
e. Suspension system:
f. Battery:
g. Tyres:

7

4

4

1. Itis charged while the engine is running, and
provides the vehicle’s electrical needs while the
engine is stopped.

2. They are rubber rings filled with air and fitted
around the wheels.
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3. Itis a system which
ensures that the
passengers will have
a comfortable ride.

Encorporate
spring
damper

Independent front
suspension

Anti-roll bar

Rear dampers

L/ Leaf springs
support the
body at the (rear)

Coil spring

Suspension systems

4. Itis usually operated either hydraulically
or by a cable.

5. The most popular type is a manual one,
which offers five choices of gear ratio
and the reverse.

6. It disconnects the engine from the road
wheels when the driver is changing gear
(speed) or bringing the car to a stop.

Pressure plate

Friction
linings —1 Diaphragm spring
pushes against

pressure plate

Clutch engaged

Diaphragm spring
flexed freeing
pressure plate

Clutch disengaged
How a diaphragm clutch operates

7. It operates on two wheels only, usually

the rear ones.

8. Its function in the car is to keep the engine working at its most
efficient speed under all conditions. This is done with the help of a
lever which engages the appropriate gear.
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9.1t is a shaft which connects the
steering wheel to the road wheels
through the steering mechanism.

10. They are the only contact of the car
with the road.

11. It produces the very high current
demanded by the starter motor to
restart the engine.

Gearbox

Rear brakes
(most cars
have drums)

Brake pedal

Brake Master
lights cylinder
Front brakes switch

(usually discs)

Mechanical handbrake
linkage

12. Itis worked by pulling a lever.

13. It consists of springs (leaf, coil)
or a torsion bar and dampers,
commonly known as shock
absorbers, fitted between the
wheels and the bodywork.

The parts of a diaphragm clutch
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14. They are able to carry the full weight 15. It is a part of the system
of the car and passengers. They must which allows the car to
grip the road under all conditions and change direction.
last a long time.

. Steering wheel
Upper swivel

Steering column
Mac Pherson

strut-suspensiong Steering shaft

unit
Universal joints
Tube
carrying
stub axle:
Lower Transverse < ;
swivel |ink o Track rod R
Rack and pinion Sy
steering ' _,/
Steering system
telescopic
body 16. It prevents the car from moving when it is parked. It
can also bring the car to a halt if the footbrake fails.
valve
iston
P 17. Its function is to absorb the shocks caused by the
irregularities in the road.
Shock absorber
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7. Write the equivalent English term.

1. tpBn:
. TaxuTnTa:
. N «omoBev» (tovtnta):
. 0pBpwtdg / omaotdg cuvdeopoc, otaupdg (Kapvtdav):
. cuppatéoyowo, viila:
. LOXAOG:
. Ta eEA0OTIKA (emiowTpa), Adotiya:
. QVTLOTPETTIKEG paBdol / Sokot:
. OIOOPEOTPEG KPASACUWY, OLOPTLOEP:

O 00 NOULL B~ WN

8. Make pairs of synonyms.

A. Verbs B. Nouns
provide transfer choice axle
allow carry component shock absorber
convey supply damper option
ensure permit joint condition
turn draw halt part
transmit secure shaft bond; link
pull rotate situation stop

Writing Activity

Provide a full description of each part or system of the car, by joining the
sentences referring to it in Exercise 6, in a coherent paragraph. (Use linking
words, relative pronouns, etc. to join your sentences)

e.g. The handbrake is worked by pulling a lever and prevents the car from moving
when it is parked or brings it to a halt if the footbrake fails. It operates on two
wheels only, and usually on the rear ones.
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The specifications of the various models confused Mr. Grivas again. As there were
a lot of unknown words, he found it difficult to understand important pieces of
information. So, he decided to look the unknown words up in a dictionary. Do
the same.

Look up the bold-typed words in an English - Greek dictionary or in the Glossary
section of this book, and complete the table below.

ENGLISH GREEK
e.g. cubic capacity KUBLKA XwpnTikoTtnTa

To decide which car to buy, Mr Grivas compared the three models. Do the same.

Examples ® Both AMX 80 and CIEN 3L have spherical combustion chambers.
® Only MAJERO has power transmission to four wheels.
® All of them have dual-circuit braking system.
® MAJERO is heavier than CIEN 3L.
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TAKING THE FINAL DECISION

After Mr. Grivas had examined the advantages and disadvantages of the
various systems of the three models, and had taken into consideration the amount
of money he could afford, he decided to buy the CIEN 3L model.

Below you can see how he described the car in his letter to a friend, who is
very fond of cars and knows a lot about them.

While Mr. Grivas was writing the letter, he left blank spaces to copy some of
the items included in the table of specifications.

Choose the appropriate items from the table of specifications, to help Mr Grivas
complete the blanks in his letter.

23 J.Smith sk
London SWe6
Englond

27 May 1999

Dear Peter,

I am writing to- let yow kinow- that | finally boughht the cor we were
falking about when | was uv Atihvens: It s Hie CIEN 3L. | can hardly find
wordy to- deseribhe U If CIEN’s aim was to- acihieve beaunty, there s no-dowht
that tihey sueceeded Hrough Hls modlel.

[ 5 . tapacity 1,299 ¢ andl Uy OWHRAME e 2% .
............................ Mhay oo 0f 270 ki v andl accelevates from O to

wieely makes tHe cor suitable for long trips, as this ensurres Hrat tre
passengers wll have a comfortable ride.
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Let me now refer to- some of He bnnovative detaily | mentioned ot
the beginning of my letter:

Botiv the front seaty and the steering colimmn are ... .
to- adjust to- the prefevred deiving position, whhile thve door mivrory are

SAZ vt . adrbagy to- protect botiv Hhe face and the upper
torso n o forward impact, while the adjustable headrests give
protection i o rear umpact:

Funally, the englin ..., . and the clever design of tie
.............................................. - system gve the highest levelsy of protfection against
Hoeft

These are the most attractive characteristics of 3L. And a last
thing that U wortv mentloning: CIEN 3L Wy the best car among those
| coulol afford to- buy.

To sum wp, | con say that the 3L B a great-looking mid-sized
family cor witihv a fine engine and pleasant steering. It s exactly Hhe
kind of model on wirich CIEN has built Uy reputation. We all enjoy

I Loot forwourd to- seeing yow soown.

Best wishes
Johun

TASK

Make a list of the features of CIEN 3L as presented in Mr. Grivas’ letter.



L 1 - 1 1 1 1 TE o] o USRSt

D SUSPENSION: .....ciiiiiiiiiiie ittt e et e e e e e e s s e e et e e e e e s s st bbaaaaaeeeeeeanas
6. Braking SYStEM:.........cooiiiiiiiiiiic e e e
7. Features that guarantee the safety of the passengers: ...........c..ccccccovveeeennen.
8. Features that protect the car against theft: ..................ccccccoiiiiii,

THE IDEAL CAR
TASK1

Which specifications should characterize the ideal car?
Discuss it with your partner, fill in the table and present your ideal car in class.
Give reasons for your choices.

Expressions to help you

I'd like my car to have / be...
My favourite car would be / have...

/would “

be / have...
\should/

The ideal car for me
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MODEL

SPECIFICATIONS

Engine

Cooling System

Fuel System

Ignition

Fuel Consumption

Transmission

Steering System

Suspension

Brakes

Electrics

General

Service

Price
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TASK 2

What sort of car would you like to buy?
Combine the following adjectives to state your preference.

water cooled
convertible
red
Italian
air cooled
sports
green
German
five-speed
‘ family
black
Japanese
fuel injection
4-door
white
American
1 .C.
- ,500 c.c l] hatchback
blue
French
petrol-engined i saloon
yellow
Russian
diesel-engined
2-door
brown
Spanish

e.g. I'd like to buy a red, petrol-engined, German sports car.
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THE CATALYTIC CONVERTER

As environmental pollution has been growing the last decades, the demand
for reduction of air pollution has become increasingly urgent. Technology
tries to find solutions to the problem. The installation of catalytic converters
in modern cars is one of them.

Below, follows a text about catalytic converters. Read it and answer the questions.

1. Why do cars add to the air pollution? 3. What is a catalyst?
2. What is a catalytic converter? 4. Where is the catalytic converter located?

In the last stage of the operation cycle of the gasoline engine, when the
exhaust valve opens, the fuel is still not completely burned. As a result,
pollutants such as hydrocarbons (HC), carbon monoxide (CO) and oxides
of nitrogen (NOx) are released into the atmosphere seriously adding to the
air pollution. To reduce the level of auto emissions, a number of emission
controls have been developed. One of them is the catalytic converter.
The substance (platinum, palladium, rhodium) contained in the catalytic
converter is called catalyst.

) , The catalytic converter is

catalytic converter ==L inserted into the exhaust

system between the

exhaust manifold and

the silencer. It ensures

continuous burning of the

exhaust gases as they pass through

the exhaust system. As hot gases pass

through the converter they come into contact

exhaust pipe with the catalyst. The catalyst causes a rapid rise

in the temperature of the exhaust gases causing the

hydrocarbons, carbon monoxide and, to some extent,

oxides of nitrogen to change through an oxidizing process

(chemical reaction) into harmless water vapour, carbon dioxide, etc. It

is considered that the catalytic converter reduces pollutants’ emission in a
proportion of 90 - 95%.

The catalyst is not consumed or changed by the chemical reaction it causes
and, as a result, if it is not exposed to any damage, the life of the converter
theoretically can last the life of a car, its usual service life, however, is
indicated as a minimum of 80,000 km.

The main causes which damage the catalyst are the wiss
use of rich in lead fuel and overheating. So:

¢ Do not allow unburned fuel to enter the converter,
as this may cause fires and other serious problems.  Unburned fuel Overheating

Iy
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* Do not use leaded fuel in catalytic converter equipped cars, as this may
cause damage to both the converter and the engine, resulting in poor
engine performance.

unleaded fuel

nozzle . To prevent accidental use of leaded
fuel, the opening of the fuel tank of
the car is equipped with a restrictor. All
unleaded-fuel pumps have a special
small-size nozzle, that passes through
this restrictor.

leaded fuel restrictor

\'L’/ unleaded fuel filter tube

EXERCISES s

1. Below, you are given the main ideas of the paragraphs of the text. Write
them as headings in the space provided above the paragraph each idea
corresponds to.

- Function of the catalytic converter - Usefulness of the catalytic converter
- Prevention of damages to the catalyst - Catalyst service life

2. Answer the questions.

1. Three basic emission controls have been developed to reduce the level of
auto emissions: the Internal Engine, the External Engine and the Fuel System
Vapour Control. Which of the three types does the catalytic converter
belong to?

2. What are the semi-burned gases changed into when they pass through the

converter? How is this achieved?

. How long can a converter last?

. What should be avoided to prevent damage to the catalyst?

. Which device ensures the use of the appropriate fuel in cars equipped with

a catalytic converter?

U b Ww

3. Match words or phrases with definitions.

1. pollutant a. it is put in a situation which may damage it

2. itis released b. a device which sets limits and prevents

3. auto emissions something

4. to some extent c. partly; not entirely

5. harmless d. gases of cars released to the air

6. it is not consumed e. a substance that makes the environment dirty
7. it is exposed to damage and dangerous to live in

8. restrictor f. it is let to escape from an enclosed space

g. not dangerous; not causing harm
h. it isn’t affected / damaged / destroyed
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4. Word collocations
Tick appropriately, according to the text.

Mon OXigfg
er /
Y Ve
Yoxjgg
efnissiOnS
,Oo//u%,7
VapoLIr
reacy ion
Tanifoyy

water

chemical

unleaded

exhaust

air

auto

leaded

emission

engine

fuel

carbon

5. Write both the English and Greek terms for the following chemical symbols.

Element English term Greek term

co >
co, >
HC -
HO -
Pb >

6. Write the English equivalent to the following Greek terms.

PUTIOYOVOG ouaia, pumavtng:
atpgoodalplkn pumaven:
£\eyX0C eKMOUMWY (Kauoaegpiwv/ pumaviwy):
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ocuotnua e€aywyng:
oA arAn e€aywyn:
olyaotTnpag: (also, muffler in Am. E.)
KauoagpLa:
Stadkacia ofeibwonc:
XNUWKN avtidpoaon:
OUOAUBEN Bevilivn:

7. The word «catalyst»
A. Tick the correct answer.

1. What is the origin of the word catalyst?
a) Latin b) Greek ¢) Arabic

2. Which subject does it remind you of?
a) Mathematics b) History c) Chemistry

B. The words in column A below are derivatives of the word catalyst.
a) Match them with their definitions in column B.
b) In the space provided beside each word, write if it is a noun (N), a verb
(V), or an adjective (A).

A B
1. catalysis a) a substance that causes a chemical reaction to
take place more quickly

2. catalyse b) the increasing of the rate of a chemical reaction
3. catalyst c¢) having the property to function as a catalyst
4, catalytic d) to increase the rate of a chemical reaction

Oral Practice

After a session on catalytic converters, the teacher is checking the students’
knowledge.

Work in pairs. One of you will take the part of the teacher and the other that of
the student. Ask and answer questions about the function, effect, use, location,
etc. of the:

a. Catalytic converter
b. Pollutants
c. Catalyst

uestions to help you
d. Restrictor Q Py

1. What does the... do?

2. What is the function of the...?

3. What do... cause?

4. What is the use/usefulness of the...?
5. Where is the... fitted?
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QUICK DIAGNOSIS

In case your car breaks down or develops a fault and the cause is not directly
obvious, the following quick-reference fault-finding chart will help you a) to make
a quick diagnosis of the damage and b) to remedy it.

ATTENTION!

Due to misprinting, some items are missing from this fault-finding-chart. They
have been printed in a table below it in random order. Find where in the chart
these items should be placed.

A fault - finding chart at-a-glance

SYMPTOMS FAULT (CAUSE) REMEDY
1. Starter does not turn | a) a) Recharge battery
engine b) Defective battery b) Replace battery

2. Engine turns normally
but does not fire

Faulty ignition system

3 Faulty ignition, or Check components of
' Faulty fuel system ignition and fuel system
a) Lack of coolant a) Check for leaks and
lack of coolant
4 b) Loose or defective fan belt | b) Adjust belt tension

c) Defective thermostat | c) Check fan thermostat
and if defective, replace
d) Faulty or leaking water | d) Replace faulty water

pump pump

5. Radiator continually

: Check and replace hose
requires water

a) Carburettor needs a)
6. Engine uses too adjusting
much petrol b) Faulty injectors b)

7. Oil warning light

does not go out Check oil level
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SYMPTOMS

FAULT (CAUSE)

REMEDY

Loose or out of balance
wheels

a) Tighten wheel nuts
b) Check wheel balance

9. Engine runs but car
does not move when
in gear

a) Check if clutch is
correctly assembled

b) Replace worn driven
(friction) plate

c) Replace defective
clutch

10. Brakes overheating
or smoking

Brakes’ shoes binding

11.

Broken brake pipe or leak

Check pipe and replace
or repair as necessary

12. Car low at rear

Inflate to correct
pressure

13. Steering wheel hard
to turn

a) Low front-tyre pressure

b)

a) Inflate to correct
pressure
b) Align correctly

Loose, worn or damaged

Tighten or replace parts

b) Completely flat battery

14. steering linkages or as necessary
connections
a) Poor connection at a) Clean and tighten
15. battery connections

b) Recharge or replace

Table with the missing information

SYMPTOMS

FAULT (CAUSE)

REMEDY

a) Brakes suddenly fail

b) All lamps fail to light

c) Engine fires but fails
to keep running

d) Play in steering

e) Car vibrates when
running

f) Engine overheats

a) Lack of oil

b) Battery low in charge or

flat
c) Wrong tyre pressure
d) External leakage in
cooling system

e) Slipping or failed clutch
f) Incorrect wheel alignment

a) Adjust carburettor

b) Re-adjust shoes

c) Check for spark

d) Clean or replace
injectors
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s EXERCISES s

1. Look through the “fault-finding chart” to find the phrases which mean:
1. Check how tightly the fan belt is stretched and if loose, tighten it.
The car shakes with a very quick movement when it is running.
The wheels are not tightly fixed.
The clutch plates slide and so, power is not transferred to the wheels.
Check if the clutch assembly is correctly fixed and adjusted.
The mechanism of the brakes is blocked and so the brake shoes do not
allow the wheels to move.
The back part of the car is lower than the front one.
8. The driver turns the steering wheel but the wheels do not respond
accurately.

oukwnN

N

2. Match words with definitions.

a) the process of correcting or improving something that is
wrong, faulty or harmful

;' Ig it:;llg?ge b) there isn’t enough of something or it doesn’t exist at all

) d c) acrackor hole in a pipe through which gas or liquid can pass
Z' Ir;:?((ea ye) d) something that is used so much that it has become
5' Iinkagg damaged and unable to be used any more
6. lack e) tofill a tyre or a balloon with air
7' to align f) tofixthe wheels of a car so that they are pgrallel tq each other
8. worn g) to fix something tightly in place so that it remains steady

h) the point at which two things are connected. Also, the part
that joins two things

3. ELLIPTICAL SPEECH
In technical and scientific language, words and phrases easily understood
are often omitted. These are usually articles, verbs, pronouns (personal,
relative), the subject or the object of the sentence, etc. Sometimes, even
whole sentences are left out. As a result, elliptical speech is not always easily
understood and should be developed to make the message clear.

Examples

A. Phrases in elliptical speech

1. Loose, worn or damaged steering system linkage or connections.
2. Check and replace hoses.

3. Faulty ignition.

B. Sentences developed

1. The linkage or the connections of the steering system are loose, worn or
damaged.

. You should check the hoses and, if (they are) faulty, (you should) replace
them.

. There is a faulty ignition. / The ignition is faulty.

N

W
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PRACTICE
Develop the following phrases.

. Defective thermostat

. Poor connection at battery

. Completely flat battery

. Inflate tyres to correct pressure

. Recharge or replace battery

. Brakes shoes binding

. Car vibrates when driving

. External leakage in cooling system

ONOOULEAWN -

4. 0dd-one out

1. faulty 2. harmful . symptom
flat worn (out) indication
incorrect damaged symbol
defective old sign

4. linkage 5. adjust . remedy
connection tighten correct
joint regulate repalce
leakage fix rectify

5. Translate the following sentences into English. The fault-finding chart will

help you.

1. H pmatapia eival tedeiwg adeta / «vekpn». TL IPEMEL VO KAVOULLE yLOL VO

v Eavadopticovpe?

2. - H unxowvn yupvael Kavovikd, aAa Sev €xel avadAetn.
- To mpOPANUa gival To EAATTWHATIKO cUoTNUa avAadAeénc. Oa To eAéyEw

auplo to mpwi.

3. H evdeiktikn Auxvia tou Aadlol Sev ofrvel. Ag eAéyEoupe TN oTABUN TOU

Aadiou.

4. Ta ¢péva unepBepuaivovtal EMELSN TA TAKAKLO UIMAOKAPOUV. MpPETEL va

ta EavapuBuicouue.
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5. Ta pmpootwva Adotiya sival Eepovokwta. Mpdaobeoe aépa 0T oWOoTH Tieon.

6. - To TLOVL oTpiPel SUOKOAA.
- Nopilw mw¢ to mpoBAnUa eivat n Kakr euBUYPAULON TWV TPOXWV.

7. Zadvikd ta dpéva pou dev mavouv. EAeyEe, o TOPOKOAW UATIWE UTIAPXEL
Sloppor| 0To CWANVAKL.

8. - To autokivnTo TPEUEL / KOOKLWVILEL.
- Ba eAéyEw tn uyooTABULON TWV TPOXWV.

9. - H unxavr untepBeppuaivetal.
- Nopilw mMw¢ 0 LLAVTAC TOU QVEULOTHPA Elval XaAapOC.

10. - To tuovL £xeL toyo / Adoko / mailet / Kookwilel.
- QoBapat WG Ta AKPOUTIOPA 1 ToL GLVEUTTAOK elval xaAapad 1 Oapuéva.

Oral Practice

Work with your partner. Ask and answer questions about the various symptoms
and their possible cause and remedy. (Follow the patterns indicated in bold-
typed letters in the example below and don’t forget to develop elliptical speech).

A. What may be the cause if/in case the engine fires but fails to keep running?

B. There may be / Perhaps there is a fault in the ignition system.
or (Perhaps) the fuel system is / may be faulty.

A. What should be done in that case / then?

B. It should be checked if there is a problem with the components of the
ignition and fuel system.

or The components of the ignition and fuel system should be checked for a
fault.
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Writing Activity A short report

Usually, when a technician is asked to maintain or repair a car, he is also asked by
his employer to write a report on the procedure he followed. Imagine that you
work in the Sonda Car Repair Workshop. Choose one of the symptoms from
the fault-finding-chart and write the report for the car you have just repaired
following the pattern below.

To: The Supervisor of «Sonda Cor Repaiv Worksirop»
Kind of job: Repair of Bluebivd VG 1,600
Owner of the car: Mr. Peter Chuwristiois

Costof job: ......ccevvveeiiiiie,

on(date) ........ccccoueueu.... . | repaired a (car model)...................... belonging
10 (CAr OWNEI'S NAME) ...t as  followsy:
The car's / cor (SYMPtom in PaSt TENSE) .......cccuueeeeeecveeeeeeeireeeeeeiveeeeeenne,

| examined tHhe possible couse(s) of the damage, that is, if (the +S.
Past / there Was / there Were) ............ouecueeveeeceeevueesvesieessseeseessssesseessnnnns

| founel Hrat the damage was due 1o (CAUSE) ......oovuveeenveiiriarieenen
[ (kind Of repair in S. PASL) ......ccvveeeeeeiiiee e et esaeaa e ,
............................................................ and so-tire damage was remedieo
The cost mentioned above includey: a) price of spare parts, b) labowr
and. &) VAT*.
(Signature) e
....................... (Date)
(Name in full)

*V.AT. = Value Added Tax (= ®.MN.A.)
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STARTING A CAR

You are learning how to drive a car. In the first lesson, the driving instructor gave
you the following flowchart which presents the procedure of starting a car to
familiarize you with it.

Insgrt key Check Turn key to Turn key
~into ) ONeC » check steering [~ furtherto [
ignition switch. el Al wheel lock. A| start engine.

If
gear steerin
not wheel
in neutral, locked,
put glear in rglease
neutral. steerllr;%kwheel ¢
. Allow Check Engage Depress
Drive <€ clutch pedal (1— Clnzds < hand [«€— first [€— clutch
away. . road. | A
to rise slowly. brake. gear. pedal.

road
clear,

release
hand brake.

v
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Make sentences as in the examples.

® (The) inserting (of) the key into the ignition system is done before (the) checking
(of) the gear.

® (The) checking (of) the gear is done after (the) inserting (of) the key into the
ignition system.

Writing Activity Describing a procedure

Write a step-by-step description of the procedure followed to start a car. Use
the Passive Voice, where possible, and linking words (such as: first(ly), second(ly),
third(ly), then, after that, next, finally, etc.) to join your sentences.

Start like this:

First, the key should be inserted into the ignition switch. ........ccccccveriiiieiiinne.n.
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STEP 1

The pictures are related to the text you are going to listen to. What is it about?
Choose the correct of the alternatives below.

O a. the changing of a wheel.
The text is about O b. The specifications of a car.

O c. Regular car checks.
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STEP 2

Listen to the text and check your answer.

STEP 3

Listen to the text again and in the spaces provided in the table below, write
what each car check refers to.

CAR CHECKS

WHAT IS CHECKED

1st

e.g. engine’s oil level

2nd

3rd

4th

5th

6th

7th

FOLLOW UP

In the spaces provided below the pictures, write the car check each of the
pictures illustrates.

IS GENERAL EXERCISES .

1. Use the table to form as many instructions as possible.

apply
depress \
engage

start

release
inflate

pull up
tighten
recharge

fire
disengage
adjust )

e.g. Apply the handbrake.
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battery

gear

handbrake

tyre

engine
handbrake lever
wheel nuts
pedal
carburettor



2. Fill in the gaps with the appropriate prepositions. Choose from the list.

in by inside with to on at from through
between of into

1. Afinespray____ fuelisinjected_____ aninjection nozzle
the cylinder.
2. The catalyst is not consumed or changed the chemical reaction.
3. the internal combustion engines, combustion takes place the engine.
4. The clutch disconnects the engine the road wheels.
5. Unburnt fuel should not be allowed enter the catalytic converter.
6. The handbrake operates two wheels only.
7. The catalytic converter is located the exhaust manifold and the

muffler.

8. The propeller shaft is a steel tube
9. Rich lead fuel causes damage
10.The suspension system consists
11.The petrol and air mixture is ignited
12.The opening

a universal joint each end.
the catalyst.

springs and dampers.

the cylinders.

the fuel tank is equipped a restrictor.

3. Look through the table of specifications to find words or phrases that
characterize the following:

1 engine

e.g. 4-cylinder, 4-stroke, 12/16-valve, in-line/opposed engine
2. / ignition
3. / petrol / gasoline
4. combustion chamber
5. / steering
6. gear box
7. /
clutch
8. / suspension
9. service
10 load
11._ speed
12 parts
13. disc brakes
14. braking system
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. Choose verbs from the list to fill in the gaps. All the verbs should be placed

in the Passive Voice.

push take ignite convey stop offer engage draw
slow down  supply

1.Power __ fromtheengineand___ tothe wheels
through the transmission system.
2. The appropriategear_____ with the help of the clutch.
3. While the engine stops, the vehicle’s electrical needs
by the battery.
4. Aheavycurrent___ from the battery by the starter motor.
5. The petrol and airmixture _____in the cylinders.
6. The car or with the help of the brakes.
7.Thefuel ____ tothe carburettor or the injectors by the fuel pump.
8. Five choices of gearratio___ by the manual gearbox.
5. Complete the puzzle with the English equivalent of the words below.
5
3 L
2 1] [ [] _
2 [ TTTTTT [ [ ]
T - 4 1 &
- HEEEN [ [ ] ] |
4] l [ | - |
N a | s ] [ ]
6 [ | | [ [ [ 1] - -
Across Down
1. SUMITAEKTNG 1. Opéva
2. Afovag SleuBuvong/KoAwva TLHOVIOU 2. ATIOOBECTHPEC KPASACHWY, AUOPTLOEP
3. Aladopikd 3. ZUoTNUA KAUOLUOoU
4. Xelpodpevo 4. KIBWTLo TouTATWY
5. Tpoyol 5. Wuyeio autokwtou
6. Avaptnon 6. Mnatapia
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UNIT 10

REFRIGERATION
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HEAT AND REFRIGERATION

Read the text and answer the questions. Write your answers in the spaces
provided.

What is heat? What is cold?

What is refrigeration?

What is refrigeration used for?
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Heat is a form of energy. Every object contains heat. When heat is
removed from an object or a space, its temperature decreases and so cold
is produced. In other words, cold is the absence of heat. The more heat is
removed, the colder the object or the space becomes. If all heat is removed,
the temperature falls to the absolute zero, that is -273 °C.

The process of removing heat from an object or space, thus lowering its
temperature and maintaining it low, is called refrigeration.

Refrigeration is used to preserve perishable foodstuffs and other items,
such as pharmaceuticals (cold storage), or to provide a comfortable
atmosphere in spaces where people live and work (comfort space cooling).

Low temperatures may be produced
when appropriate substances absorb heat in Heat
changing state. This may be purely a physical Absorbed
phenomenon, as when a liquid changes into a ~~ /

vapour, or a chemical-physical phenomenon, '
as when ice melts in the presence of salt.
The quantity of heat abstracted or absorbed
is expressed in calories (cal) or British thermal
units (BTU). The rate of heat absorption is
expressed in tons of refrigeration (TR), in BTU Heat Carried Away
per hour (BTU/h) or in kiloWatts (kw).

Ieeesesssmms EXERCISES s

1. Match the two columns to make meaningful sentences.

1. Heat is contained used for cold storage and comfort space cooling.

a.
. Cold is produced b. is expressed in TR, BTU/h or kW.
. Refrigeration is c. aform of energy.
.Cold is d. absorb heat from the surrounding space and so
. The absolute zero is produce low temperatures.

. Heat is . -273°C.

e
. Cold storage f. in every object.
. Some substances in g. is measured in cal or BTU.
h
i

oONOUL B WN

changing state . when heat is removed from an object or space.
. The abstracted heat is used to preserve perishable foods,
10. The rate of heat pharmaceuticals, etc.
absorption j. the absence of heat.

(o]

2. A. Underline the following words in the text.

§ 1: form, removed, decreases, falls

§ 2 : process, lowering, maintaining

§ 3 : items, pharmaceuticals, provide, spaces
§ 4 : appropriate, vapour

§ 5 : expressed, rate
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B. Replace each of the underlined words with its synonym from the list below.

places drops medicines kind falls objects
measured  suitable degree abstracted method gas
offer keeping reducing

3. A. Identify the word defined in each of the sententeces below and write it in
the space provided. Choose from the list.

cold storage state perishable abstract/remove absorb
refrigerate  preserve
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. Whenyoutalkaboutthe_____ of asubstance, you mean the form

itisin, e.g. liquid.

. Ifsomething____ aliquid, gas or other substance, it soaks it up

or takes it in.

.fyou__ something from a place, you take it from there.
. Whenyou____ something, e.g. food, you lower its temperature

in order to keep it in a good condition for long.

.Mfyou___ something, e.g. food, you take action to protect it

from damage or decay.
is the process of keeping something in a special
place, where the temperature is low, until it is needed.

. Goods that are go bad after quite a short length of

time.

. Fill in the gaps with words from the list in A above.

. Meat and eggs are highly and must be put in the

fridge before and after cooking.
the fish in the fridge until serving time.

. Thanks to , foods and medicines can be kept in a

good condition for long and they can be transported over long distances.

. Matter can be foundinallthree____ :liquid, solid and gaseous.
. Refrigeration is obtained when some substances, in changing state,

heat from the surrounding air, thus lowering its temperature.

.Ifyouwantto_____itlonger, putitin the freezer.
.lce____ heat from the air and melts.



4. Make pairs of antonyms out of the two lists in each group.
GROUP 1

A. absence — heat — remove — decrease — preserve

B. increase — cold — spoil; destroy — presence — keep; add

GROUP 2

A. refrigerate — lower — normal — appropriate — abstract — more

B. absorb; take in —inappropriate — raise — heat — less — abnormal

5. EXPRESSING PARALLEL INCREASE

To express parallel increase, follow the pattern:

|The + comparative, - the + comparative|

Examples

(much) heat is removed from an object or space / (cold) it becomes

® The more heat is removed from an object or space, the colder it becomes.
(much) toxic a substance is / (little) it is used

® The more toxic a substance is, the less it is used.

PRACTICE

Use the cues below to make meaningful sentences as in the above examples.

1. (high) the pressure of a liquid is / (high) its temperature becomes.
2. (explosive) a refrigerant is / (little) it is used.
3. (much) heat an object absorbs / (hot) it becomes.
4. (efficient) the heating system / (comfortable) the house.
5. (frequent) the maintenance of a machine is / (long) its life will be.
6. (low) the temperature foods are stored at / (long) they will be preserved.
7. (advanced) a device is / (expensive) it is.
8. (simple) the programming of a device / (friendly) to the user it is.
9. (hot) the weather / (much) water we need.

10. (little) you eat / (healthy) you are.

11. (fast) a car goes / (dangerous) it becomes.

12. (experienced) you are / (easy) you'll find a job.

13. (soon) the new machinery is installed / (good) for the firm.

14. (much) you smoke / (bad) for your health.
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METHODS OF REFRIGERATION

Since the beginning of time various methods have been used to produce
refrigeration. The most important are: refrigeration from ice and mechanical
refrigeration, which includes the absorption and compression systems.

REFRIGERATION FROM ICE

Refrigeration from ice is the oldest method used to preserve or chill foodstuffs.
How much do you know about it?

Answer the questions. Then, read the text which follows and check your
answers.

1. When did mechanical refrigerators start replacing iceboxes?

2. What did iceboxes consist of?

3. How is refrigeration achieved when ice is used as a refrigerant?

4. What is dry ice?

5. Is it possible to achieve quantity refrigeration employing this method?

|~ icebox

For centuries, ice, natural or manufactured, has been the only source of
refrigeration. Its use was widespread until shortly before the First World War,
when mechanical refrigerators became available. It is still used to preserve
foodstuffs (e.g. fish) for a short time, as well as in areas where electric power is
not available. In our country, iceboxes were used until the mid-60’s.

Ice owes its effectiveness as a cooling agent to the fact that it has a constant
fusion temperature of 0 °C (32 °F). As ice melts under atmospheric pressure, it
absorbs heat from the air surrounding it, thus producing refrigeration.

Though simple and cheap, refrigeration from ice has certain disadvantages:
® food cannot be preserved for long,
® the ice compartment of the icebox requires frequent refilling,
® the water from the melting ice has to be drained away frequently.

Another refrigerating material similar to ice is solid carbon dioxide (CO,),
known as «dry ice». At normal atmospheric pressure, it changes directly from
the solid to the vapour phase at a temperature of -78.5 °C (-109.5 °F). As a result,
dry ice is effective for maintaining products at very low temperatures but, as
with ice, it is impossible to obtain fully flexible ranges of temperature or quantity
refrigeration with it.
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s EXERCISES s

1. Complete the diagram with the methods of refrigeration.

Methods of Refrigeration

L

2. A. Are the statements below true or false? Tick appropriately.

T

F

Statements

A WNBR

[e) )}

. In Greece, iceboxes* were widely used until mid-70’s.

. Ice has a constant fusion temperature of -5 °C.

. Dry ice is suitable for preserving products at very low temperatures.
. At normal atmospheric pressure, solid carbon dioxide changes from

. Ice can produce lower temperatures than dry ice.
. The ice compartment of an icebox needs regular refilling and the

. Using ice as a cooling medium, we can obtain fully flexible ranges of

. Due to the low temperatures it produces, ice can preserve foods for

the vapour to the solid state at -59° C.

water from the melting ice must be drained frequently.
refrigeration.

only a short time.

B. Identify the wrong information in the false statements and correct it.

3. Match words with definitions.

P OWON B

. substances which people eat; provisions a. to drain

. something that exists or happens over a large area b. flexible

. something that happens often c. compartment

.something that can change easily and adapt to d. frequent
various conditions or requirements e. foodstuffs

. to remove a liquid from a place or object by making f. widespread

it to flow somewhere else

6. a separate part

* |ceboxes are special cupboards equipped with a compartment for putting ice, another for storing
foodstuffs and a drawer for gathering the water resulting from the melting ice.
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4. Look through the text to find words with a similar meaning to the following.

§1

§2

§3

§4

not long, a little after or before something:
accessible; handy:

to keep; to maintain in a good condition:
efficiency:

refrigerant; refrigerating material:

fixed; steady:

melting:

to take; to draw in:

around:

of low cost; not expensive:

drawback:

to need:

often; regular:

substance:

usual:

gaseous:

state; form:

to achieve:

variable; versatile:

Writing Activity

Write a short paragraph stating the reasons refrigeration from ice (ice and solid
CO,) cannot achieve flexible ranges of temperature and quantity refrigeration.

Epxressions to help you

® also / as well / too ® both / (n)either... (n)or
® on the contrary / on the other hand @ because / as / since
® but / although / however ® 5o/ as aresult /thus
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MECHANICAL REFRIGERATION

In mechanical refrigeration, constant cooling is achieved by the
circulation of a refrigerant in a closed system, in which it evaporates to a
gas and then condenses back to a liquid in a continuous cycle.

Mechanical refrigeration has completely replaced refrigeration from
ice since, with it, we can obtain fully flexible ranges of temperature and
produce refrigeration in quantity. There are two main types of mechanical
refrigeration: the absorption system and the compression system.

1. The Absorption System
[ AMMONIA

S VRO It is now employed largely for heat-
F—REEZER 1 1 'CONDENSER operated air-conditioning units, but

' : formerly it was also widely used for
heat-operated domestic refrigerators.
Nowadays only a few household units,
called gas refrigerators, operate on the
absorption principle.

In absorption systems, refrigeration is
obtained by the use of ammonia (NH.), water
(H,0) and hydrogen (H) which circulate in a
closed system, the main parts of which are:
the generator, the condenser, the evaporator
and the absorber.

In changing from liquid to gas in the
evaporator, ammonia absorbs latent heat
from the surrounding metal and thereby
refrigeration is achieved.

The reason this method isn’t widely

used in domestic units is that ammonia
I MONIA AND g is toxic and explosive, the construction of
M HEAT FLOW absorption type refrigerators expensive
and their maintenance difficult.

[}
I T
GeNERATOR €) 8

BURNER

2. The Compression System

It is the most widespread method in domestic units for large cold-
storage applications and for most air-conditioning units all over the
world. It is a highly scientific method with which we can achieve very low
temperatures to store large quantities of foodstuffs for long.

Compression systems employ four elements in the refrigeration cycle:
the compressor, the condenser, the expansion device and the evaporator.
They use a great variety of refrigerants, such as R-12, R-22, R-123, R-134a,
ammonia, etc.

As in absorption systems, refrigeration in compression systems is achieved
when the liquid refrigerant, in vaporising, absorbs heat from its surroundings.

* The rectifier, also called “separator”, separates the water from ammonia. The water flows
to the absorber while the ammonia flows to the condenser.
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s EXERCISES s

1. Choose the correct alternative.

1.

2.

10.

11.

12.

In mechanical refrigeration, the refrigerant circulates in a closed / open
system.

Heat-operated air-conditioning and refrigerating units operate with the
heat produced by electric power / coal or lignite / gas.

. Absorption principle is now employed largely / rarely in air-conditioning

units.

. Absorption refrigerators use ice / ammonia / R-12, 22, etc. as a cooling

medium.
Nowadays there are only a few / a lot of gas refrigerators.

. Compression systems use solid carbon dioxide / ice / R-12, R-22, R-123,

R-134a, etc. as a cooling agent.

. The cycle of refrigeration in both mechanical refrigeration systems

comprises four / five / six main components.

. The compression system is wide (widely) / rarely used for cold storage and

comfort space cooling.

The absorption method is not widely used because the refrigerant it uses
doesn’t produce low temperatures / is toxic and explosive / is expensive.
In mechanical refrigeration, as the refrigerant flows from one component
in the refrigeration cycle to the other, it changes from solid to vapour /
liquid to vapour / solid to liquid.

In both mechanical refrigeration systems (absorption and compression),
refrigeration is produced in the condenser / evaporator / compressor.
Only two / three / all four components in the refrigeration cycle are the
same in the two systems of mechanical refrigeration.

2. Look through the text to find the words that could be replaced with the
following:

A. In the «Mechanical Refrigeration» C. Inthe «Compression System»

1. continuous: 1. uses:

2. refrigeration: 2. cooling media:
3. fluid:

4. fully; entirely:

5. basic:

B. In the «Absorption System»

1. before; in the past:
2. household:
3. components; elements:
4. thus; consequently:
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3. 0dd-one out

1 latent 2 comprise 3 kind
latter employ sort
hidden apply category
invisible use type

4 achieve 5 create 6 operate
obtain produce perform
fulfill invent work
win generate function

4. Use the information on the three methods of refrigeration and tick the grid
appropriately.

REFRIGERATION
CHARACTERISTICS From |Absorp-|Compres-
ice tion sion

1 | used if electric power isn’t available

2 | widely used for cold storage and comfort space
cooling all over the world

used mainly for comfort space cooling

gas is used to heat the refrigerant

refrigeration is achieved without mechanical
means

electricity is used as a source of energy

flexible ranges of refrigeration can be obtained

quantity refrigeration is not possible

foodstuffs can be preserved for long

10 | foodstuffs are preserved for short

11 | expensive construction

12 | frequent drainage needed

13 | constant temperature of refrigeration

14 | toxic and explosive refrigerant

15 | frequent refilling with refrigerant needed

16 | difficult maintenance
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CHARACTERISTICS

REFRIGERATION

From
ice

Absorp-
tion

Compres-
sion

17

cheap method

18 | ammonia used as a refrigerant

19 |ice used as a refrigerant

20 |R-12,22,123, 134-3, etc. used as a cooling agent
21 | the refrigerant circulates in a closed system

22

its main parts are: the evaporator, the
compressor, the condenser and the expansion
device

23

its main parts are: the generator, the condenser,
the evaporator and the absorber

A commercial refrigerator

5. COMPARING

Using the above table and the information in the texts, compare the
three methods of refrigeration. (For expressions to use, see the «Language
Functions» section in the APPENDIX, at the end of your book)

Examples

® Flexible ranges of refrigeration can be achieved by either absorption or
compression system.
® Both mechanical refrigeration systems are used for comfort space cooling.

Absorption systems are used for comfort space cooling. So do compression
systems.

Neither absorption nor compression refrigeration uses ice as a cooling medium.
Although absorption systems can achieve flexible ranges of refrigeration, they
aren’t so widely used as compression systems.

Compression systems have compressors. Absorption systems have absorbers,
instead.

270



Words to help you

solution: the liquid that results from dissolving a
solid or gas in a liquid (e.g. the solution of sugar
in tea, of ammonia in water, etc.)

partially: partly, not completely (e.g. a partially
cooled refrigerant

weak: not strong (e.g. a weak solution)

STEP 1

Listen to the text and identify the method of refrigeration described.

STEP 2

Familiarize yourself with the diagram below. Listen to the text and in the spaces
provided (1-4), write the main parts of the described system in the order you
hear them.

c) TheR.entersas a
d) TheR.isin the

and leaves as a

b) The R.isin the

form of a form of a
e) The R. enters 2 a) The R. enters
asa 3. 1. asa
and leaves and leaves
asa a asa
f) TheR.isinthe g) TheR.entersasa h) ':he R. :cs in the
form of a and leaves as a ormota
STEP 3

Listen to the text again and complete the gaps in the sentences (a-h) of the
diagram with the state of the refrigerant (R) in each part of the system. Write:
S for solid, L for liquid and G for gas/vapour.

FOLLOW UP

Say the components of the system in which the refrigerant enters and leaves in
the same state (=having the same form).
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Writing Activity

Taking your information from this unit, write a text comparing the three types
of refrigeration.

Ideas to include:

e Definition of the term «refrigeration»

¢ Applications

e Classification of methods and distinction between them
e Main similarities and differences

e Comparison of characteristics

/to split your text into paragraphs.
Don’t forget\
to use linking words to join your sentences and paragraphs.

Commercial multi-compressor refrigeration system
installed in a super-market
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THE REFRIGERATION CYCLE OF THE
COMPRESSION SYSTEM

Every compression refrigeration system consists of four basic mechanical
components: the compressor, the condenser, the expansion device and the
evaporator.

THERMAL EXPANSION VALVE

i COMPRESSOR
CONDENSER

The Compressor

The compressor, which is driven by a motor, is
the main part in the compression refrigeration
cycle. The main types of compressors used are:
the reciprocating, the rotary, the scroll and
the centrifugal. The latter is applied to larger
capacity units (75 tons of refrigeration and
more).

The refrigerant coming from the evaporator in
the form of low temperature and pressure gas is drawn in the compressor
through the suction valve. The compressor compresses the refrigerant, that
is, it raises its pressure (and, as a result, its temperature), and discharges it
through the discharge valve to the condenser in the form of a high pressure
and temperature gas.

The Condenser

The condenser is an apparatus which extracts
sensible and latent heat from the high
temperature and pressure vapour refrigerant
and rejects it (the heat) into a cooling medium:
water, circulating through the condenser in
water-cooled systems, or air, in the case of air-
cooled installations. In this way, the refrigerant
is condensed to a liquid, that is, its temperature
drops and it becomes a liquid.
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The total amount of rejected heat in the condenser can be expressed in a
simple equation: Qev + Qcom = Qcon*.

evaporator HEAT ADDED HERE (Q_) |
PLUS (+)
compressor HEAT ADDED HERE (Q__ )
EQUALS (=) —)|Qev.+Qcom.=Qcon.|
HEAT WHICH MUST (Q_ )
condenser BE REJECTED HERE

The Expansion Device

The expansion device is an expansion
valve, also called throttling valve, or
a capillary tube. It is located near
the evaporator inlet. It is a means
» of controlling the flow of the liquid
refrigerant into the evaporator. While
the liquid refrigerant flows through the
expansion valve, its pressure is reduced
to the pressure in the evaporator.

The Evaporator

It is the part of the system where refrigeration
is achieved. In it, the liquid refrigerant boils or
vaporises absorbing heat from brine or water
or directly from the surrounding space which
is thus cooled. The refrigerant leaves the
evaporator in the form of a gas and is drawn
back into the compressor.

In a domestic refrigeration system, the
evaporator, called freezer, is always placed in
an insulated space. In some cases, this space
constitutes the whole refrigerator cabinet.

* The amount of heat added in the evaporator (Qev) plus the amount of heat added in the
compressor (Qcom) equals the amount of heat which must be rejected in the condenser (Qcon).
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s EXERCISES s

1. Choose the correct alternative.

1. The compressor
a. extracts sensible and latent heat from the high temperature and pressure
gas refrigerant.
b. draws in the refrigerant and compresses it.
c. is surrounded by air which acts as a cooling medium.
d. sometimes constitutes the whole refrigerator cabinet.

2. The condenser
a. cools the gas refrigerant and condenses it to a liquid.
b. discharges the refrigerant in the form of a high temperature and pressure
gas.
c. is located near the evaporator inlet.
d. is driven by a motor.

3. The expansion device
a. is placed in an insulated space.
b. rejects sensible and latent heat to a cooling medium.
c. is the main part in the refrigeration cycle.
d. controls the flow of the liquid refrigerant.

4. The evaporator
a. discharges the refrigerant to the condenser.
b. uses the water circulating through it as a cooling medium.
c. is the part of the system where refrigeration is achieved.
d. is an expansion valve, also called throttling valve, or a capillary tube.

2. Classify the above sentences under the appropriate component in the table
below.

COMPRESSOR CONDENSER

e.g. It extracts sensible and latent
heat from the high temperature and
pressure gas refrigerant. (1-a)

EXPANSION DEVICE EVAPORATOR
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3. Indentify the component the information in the table below refers to. Write

it

in the spaces provided in the second column.

Information

Component

[O2 e~

O 00 N O

10.

. the gas refrigerant becomes liquid.
. the low pressure and temperature gas refrigerant is

. the refrigerant is discharged after compression.
. the pressure of the liquid refrigerant is reduced.
. the refrigerant becomes a low pressure and temperature

. the refrigerant flows after leaving the condenser.

. the liquid refrigerant boils and becomes a gas.

. the refrigerant is drawn after leaving the evaporator.

. the refrigerant arrives in the form of a liquid and leaves

It is the component of the system where:

changed to a high temperature and pressure gas.

gas.

in the form of a gas.
the refrigerant arrives in the form of a gas and leaves in
the form of a liquid.

4. Match the words in the lists with their definitions.

GROUP A to compress  anapparatus  an equation
Definitions
1. to move backwards and forwards in a straight line

2
3.
4

[©) )]

00
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ameans toextract tosuck toexpand to reciprocate

processes
. to press or squeeze something so that it takes less space

. to draw a liquid or air out of somewhere with a powerful force
the equipment (tools, machines, devices) used to do a particular job
. to obtain a substance from something else by using industrial or chemical

. a mathematical statement saying that two amounts or values are the same/

equal
. to become larger or greater in size, number or amount
. a method, instrument or process used to do something



GROUP B located to condense centrifugal to reject

sensible  to discharge  a medium

Definitions

1

ubhwnN

)]

7

. the force that makes objects move outwards when they are spinning around
something or travelling in a curve

. to give or send out something, e.g. liquid, gas, electric current, etc.

. to throw something away as not good enough to be kept

. something that is fitted, built, put in a particular space

. a substance or materical used for a particular purpose or to produce a
particular effect

. something that can be perceived (seen, heard, felt) by the senses, e.g., a fall
in the temperature

. to change a gas or vapour to a liquid by cooling it

5. Choose words from the list to fill in the gaps. Form them appropriately.

List expand suck reject rise suction extract

discharge medium  apparatus

1. Pumps the liquid in their case through an opening called
port.
2. The part of the mechanical refrigeration cycle where the refrigerant
heat is the condenser.
3. The openingin a pump’s casing through which the liquid comes out is called
outlet or port.
4. The condenser is the which liquefies the refrigerant by
cooling it.
5. This method enables us to citric acid from lemons,
oranges and grapefruit easily and at a very low cost.
6. When metals are heated, they
7. Water starts boiling when its temperature to 100 °C.
8. Wateris a cooling used to absorb heat from the refrigerant
as it flows through the condenser.
6. Fill in the gaps.
The refrigerant is drawn into the compressor throughthes_ nvalve
intheformofalowt______ e and pressure gas. There, it is compressed,
and thend dtothec_____ rintheformofah______h
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temperatureandp_____egas.Inthecondenser,ther_____ trejects

h__ tintoacoolingm m, and so it is condensed to a
I d. Next, the refrigerant flows throughthee______ n device,
whereits pressureisr______d,andentersthee_____ r.Inthere, the
refrigeranta_____ s heat from the surrounding airorw_______ r, boils and
becomesav_______ r.Then, it moves backtothec_______r. This process is
continuously repeated formingthec___ e of operationofthec____ n
r n system.

7. In the boxes below, write one or two sentences describing the function or
operation of each component.

. P Cool air
Expansion valve = .
‘ﬁ Evapqrator -
O O tlP i L O A
| C_ z - mwummumwmummw b
b (e '
: '
Warm air |
'
i '/;’ o S
N a
‘ i
L
b
Compressor

- Heated air from
Condenser _ condenser

! a.
Air for b
condenser
cooling

Receiver
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HIGH AND LOW-PRESSURE SIDE OF THE
COMPRESSION CYCLE

The cycle of operation of the compression refrigeration system consists of a high-
pressure side and a low-pressure side.

TASK 1

Identify the two sides of the compression cycle in the picture below.

FREEZER

R

PRESSURE SIDE OF SYSTEM

e

(A .
| EVAPORATOR |/

Bl
CAPILLARY l
TUBE

CONDENSER

2. PRESSURE SIDE OF SYSTEM

B REFRIGERANT-LIQUID -0 REFRIGERANT-VAPOR B ELECTRICAL CIRCUITS

TASK 2

The following paragraph refers to the high-pressure side. Write a similar
paragraph describing the low-pressure side. The diagram will help you.

The high-pressure side of the compression cycle

The high-pressure side of the compression cycle includes the compressor
discharge side, the tubing from the compressor to the condenser, the condenser
and the tubing from the condenser to the inlet part of the expansion valve. In this
side, the inlet part of the expansion valve is also included. The high-pressure side
is at high temperature and pressure.
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Compressor discharge

Tubing side
Condenser o f§ Compressor
z suction
SN side
O<<‘-3\ /S%S\ Compressof
S\
S NS £
3
Expansion
device Evaporator

ACCESSORIES USED IN COMPRESSION SYSTEMS

Pressure regulators Thermostats

Solenoid valves

Pressure controls /

Filters and filter Moisture liquid
indicators Pressostats

driers
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STEP 1

Listen to the text and give it a title.

STEP 2

Listen to the text again and say how many properties are mentioned in it.

STEP 3

Familiarize yourself with the list of properties below. Listen to the text and
underline the correct alternative for each characteristic.

Properties of the ideal refrigerant
A refrigerant should

- have:

. low / high condensing pressures
. high I'low boiling temperature at atmospheric pressure
. low / high latent heat of vaporisation

. high / low specific heat of liquid

. low / high specific volume of vapour

. hon-corrosive / corrosive action on metals
. bad / good chemical stability

Heat
carried

NOoOuUuhs, WN R

- be: 5
8. non-flammable / flammable b 2 é
9. explosive / non-explosive QQOO&&&
10. non-toxic / toxic ;
11. harmful / harmless to the lubricants in the system

- have:
12. low / high thermal transfer

FOLLOW UP

Arrange the above properties according to what they are related to.

Safety Efficiency Long life of the system
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6. ACTIVE — PASSIVE VOICE

(See about the Passive Voice in the Grammar section in the APPENDIX)

A. Underline the correct verb form (active or passive).

1.

N

ouvkw

10.

11.

The quantity of heat abstracted or absorbed measures / is measured in
Refrigeration Tons.

At normal atmospheric pressure, solid carbon dioxide changes / is changed
directly from the solid to the vapour phase.

Food cannot preserve / be preserved for long in an icebox.

The ice compartment of the icebox requires / is required frequent refilling.
In our country, iceboxes used / were used until the mid-60’s.

As ice melts / is melted under atmospheric pressure, it absorbs / is
absorbed heat from the air surrounding it, and so, refrigeration produces /
is produced.

Compression systems employ / are employed four elements in the
refrigeration cycle.

In absorption systems, refrigeration obtains / is obtained by the use of
ammonia, water, and hydrogen.

. While passing through the expansion valve, the pressure and temperature

of the refrigerant must reduce / be reduced.

In the condenser, the temperature of the refrigerant drops / is dropped and
as a result it becomes a liquid.

The expansion valve locates / is located near the evaporator inlet.

B. Decide which voice (active or passive) the following sentences are in and
form the verbs in parentheses appropriately.

1.

10.
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The compressor (compress) the refrigerant, and
(discharge) it to the condenser.

. Refrigeration fromice (replace) by mechanical
refrigeration, since with it, we can (obtain) fully flexible

ranges of temperature.

. With air-conditioning units, the condenser heat must (dissipate)

out of doors.

. Absorption systems (employ) largely for heat-

operated air-conditioning units.
With compression systems, very low temperatures can (achieve)

The condenser (reject) heat into a cooling medium.

. The motor driving the compressor (control) by
a thermostatic switch.
For centuries, ice (be) the only source of refrigeration.
In a mechanical system, the liquid refrigerant (evaporate)
to a gas and then it (condense) back to a liquid.
The compressor (drive) by a motor.




REFRIGERANTS

Refrigerants are the vital working fluids in
refrigeration, air-conditioning and heat-
pumping systems. They absorb heat from
one area, such as a refrigerator unit or an air-
conditioned space, and reject it into another,
such as outside the unit or outdoors. Without
the refrigerant, the refrigeration system is
like an engine without fuel, or a human being
without blood.

Apart from ammonia, the most widely used
refrigerants are the CFCs, the HCFCs, and the
HFCs.

The information below will help you understand the text about refrigerants which
follows. Read it carefully and, in the spaces provided, write the Greek equivalent
to the terms printed in bold-typed letters.

Useful information

Carbon(C) Hydrogen (H)
Chlorine(Cl)____ Fluorine(FI)_____ Bromine (Br)

element: a substance which cannot be reduced to a simpler one by either
physical or chemical means, e.g. oxygen, hydrogen ().

atom: the smallest particle of an element which has all the characteristics of
theelement ().

compound: a chemical combination of elements which cannot be separated by
physical means,e.g.water (_____ ).

molecule: the smallest particle of a compound which has all the characteristics
ofthecompound ().

halogens: chlorine (Cl), fluorine (Fl) and bromine (Br). Compounds containing
them are called halogenated. Of them, chlorine is responsible for destroying
atmosphericozone ().

CFC refrigerants: chlorofluorocarbons = compounds of C + Fl + Cl, e.g. R-11,

R-12, etc. ( ).

HCFC refrigerants: hydrochlorofluorocarbons = compounds of C + Fl + Cl + H,
e.g. R-22, R-123, etc. ( )

HFC refrigerants: hydrofluorocarbons = compounds of C + Fl + H, e.g. R-32,
R-134a, etc. ( )

ODP = Ozone Depletion Potential: It is a measure of a material’s ability to
destroy atmospheric ozone ( )
(H)GWP = (Halocarbon*) Global Warming Potential: It is a measure of a material’s
ability to add to the warming of the earth (greenhouseeffect) (. )

* substance containing carbon (C) and halogens (Cl, Fl, Br)
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Choose the correct alternative.

1. The halogens include

TASK 1

4.

a. hydrogen, chlorine and carbon.
b. bromine, chlorine and fluorine.

c. carbon, chlorine and fluorine.

2. CFCs contain

a. hydrogen, chlorine and carbon.

b. carbon, chlorine and oxygen.
c. carbon, fluorine and chlorine.

Hydrogen is one of the elements
the

a. HCFC and HFC refrigerants.

b. CFCs.

c. all three types of refrigerants.

of

anwh

oo flle |

CFC refrigerants have high ODP
values

a. because of their carbon content.
b. because of their chlorine content.
c. because of their fluorine content.

. Of the three types of refrigerants,

those that pose a major threat to
the environment are the

a. HFCs.

b. HCFCs.

c. CFGs.

Ammonia (NH3) chiller in industrial application

TASK 2

How much do you know about refrigerants? Answer the questions.

1. Why was the production of CFCs phased out?

2. Which is the most harmful element in the CFC refrigerants?
3. What is the advantage of HCFCs over CFCs?

4. Why are HFCs considered safe for the environment?

5. Why isn’t the use of ammonia widespread?

If you can’t answer them, read the text which follows. It will help you.
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Refrigerants and the Environment

Refrigerants such as CFC-11, 12, 114 and 115, commonly known as
«freon», have been used extensively in the refrigeration and air-conditioning
industry. It has been found, however, that chlorofluorocarbons are posing
a major threat to the global environment.

Because of their great stability, these fully halogenated compounds
persist in the atmosphere for many years. In the lower atmosphere, they
absorb infrared radiation, thus adding to the warming of the earth and
the greenhouse effect. Once in the upper atmosphere, the CFC refrigerant
molecule breaks down and releases chlorine which destroys the ozone.

As a result, by international agreement, the production of CFCs was
totally phased out on January 1, 1996.

THERMOSPHERE

OZONE LAYER
STRATOSPHERE

| A‘ TROPOSPHERE

Research showed that by replacing one or more of the halogen atoms
with atoms of hydrogen, we can greatly reduce the CFC molecule’s
atmospheric lifetime, thus lessening its environmental impact. This led to
the development of a new generation of refrigerants that contain hydrogen,
in addition to the other elements of the CFC compounds. These refrigerants
are known as hydrochlorofluorocarbons (HCFCs) and generally have lower
ODP and HGWP values than the CFCs they have replaced. Nevertheless,
since HCFCs also contain chlorine, their production will be gradually limited
and in 2030, they will be totally phased out.

The most widely used HCFCs are: R-22, R-124 (a suitable replacement
for R-114), R-502 and R-123 (used as a replacement for R-11).

Nowadays, a new generation of environmentally acceptable refrigerants
is being developed. These materials do not contain any chlorine atoms;
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therefore, their ODP is zero and their global warming potentials low, while
at the same time, they have an acceptable refrigeration capacity. Such
compounds are the refrigerants known as hydrofluorocarbons (HFCs).

A good example is R-134a (used as a replacement for R-12, 500 and
R-22), and the R-404A (used as a replacement for HCFC R-502).

Another refrigerant that is widely used in large, open-type compressors
for mechanical and commercial applications is ammonia. It has high
refrigeration capacity, low pressure losses in connecting piping, it does
not harm mineral oil for lubrication and is non-corrosive to iron and steel.
Ammonia is environmentally safe, as it has zero ODP and HGWP values, but
its flammability and toxicity offset its advantages.

| EXERCISES N

1. Use the spaces provided to add a suitable heading to each of the thematic
areas the text is split in.

2. Make lists of the most widely used refrigefants.

CFCs HCFCs HFCs

3. Answer the questions.

What is the action of CFCs in the lower and upper atmosphere?

When were CFCs phased out?

What is the advantage of replacing halogen atoms with atoms of hydrogen?
Which factor led to the decision for the HCFCs’ phaseout?

What is the advantage of HFCs over the other refrigerants?

What are the main advantages of ammonia?

ounkwneE

Do you know this?

HCFC-123 has a very short atmospheric lifetime: less than two years. It does
have an ODP component but its value is extremely low: 02%, that is, over 98%
less than the CFC-11.

In addition, because it is inherently a low-pressure refrigerant, the systems
using it can be designed to have extremely low emissions.

HCFC-123 has the highest potential for energy efficiency of all the alternatives.
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4. Correct the wrong information in the statements below.

1.
2.

uhw

Chlorofluorocarbons contain chlorine and have a short lifetime.

If some atoms in a halogenated molecule are replaced by hydrogen, the
lifespan of the compound is increased and its environmental impact is
lessened.

CFCs have lower ODP and HGWP values than HCFCs and HFCs.

HCFCs have a long lifetime and high ozone depletion potential values.

The reason for the total phaseout of HCFC refrigerants on January 31, 2003
is their fluorine content.

R-134a belongs to the HCFCs and is a suitable replacement for R-11 and
R-114.

Ammonia is corrosive to iron and steel.

The major advantages of ammonia are its flammability and toxicity.

REFRIGERANT | ODP HGWP LIFETIME
CFC-11 1.0 1.0 55 years
CFC-12 1.0 3.05 130 years
HCFC-22 0.05 0.34 15.8 years
HCFC-123 0.016 0.019 1.8 years
HFC-134a 0 0.285 15.6 years

5. Look through the text to find the words or phrases clarified below.

1.

to cause a danger to the environment of the Earth:

property of a chemical substance that tends to remain in the same chemical
or atomic state, not to change:
a radiation similar to light which we cannot see without special equipment:

problem caused by a build-up of gases, such as carbon dioxide, in the air
around the Earth. These gases trap the heat from the sun and cause a gradual
rise in the temperature of the Earth’s atmosphere:
to separate something into the substances which make it up:

to set free; to let something (e.g. chemical substance) go and enter the
surrounding atmosphere:
to stop using or producing something:
a powerful effect that a situation or process has on something:

a substance, situation or process that doesn’t harm the environment: ____
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10. property of a refrigerant to be efficient / satisfactory as a cooling medium:

11. toinfluence a thing in such a way that any advantages or disadvantages of

it are reduced or cancelled out:

6. Match words from the two lists in each group, to make pairs of similar in
meaning words.

GROUP A

harm
lessen
persist
suitable
vital
gradually
totally
extensively
phaseout

widely

stop
essensial
reduce
progressively
remain
damage
completely
appropriate

application
depletion
lifetime
potential
impact
value
threat
capacity
piping

GROUP B

measure; degree
possibility
tubing

use

reduction
efficiency
lifespan
effect
danger

Commercial multi-compressor refrigeration system installed in a supermarket

288



Discussion Optional

Use your knowledge and the information in the book, and talk about refrigerants
and their impact on the environment. (State points of view, prepare convincing

arguments, suggest solutions)

Expressions to help you

® | think/believe that...

® | am of the opinion that...

® |n my opinion / view...

® | suggest + gerund

® | suggest that we, you (should) + inf.
® Why don’t we... / Let’s...

® (We) must/should/had better...

® As far as it concerns the...

® |'d like to say/point out that...

® | agree/disagree with...
® | insist that.../ on+gerund
® Make yourself clear, please

® | don’t quite see/get your point

® To sum up...

TIME FOR FUN

Find ten words hidden horizontally, vertically or diagonally in this word square.

2 4 5 6 8 9 10 11 12 13 14
1 D|O|C|H L|O]|R I N E|M|D L
2 | R E H{P|O|A|P|H|A]|S E|O|U|T
3|A|P|D|A|R|K|E|M|]O|N J L E | A
4 | M| L I E L E|M|E | N|T K| E L I
5 | M| E C F L|O|Q]R E N|Y|[C]|]S|A
6 | O | T J A I RICcC|O| M| P|]O|U|N|D
7 | N Il W|B|R|T|B|A|C]|Y B L | K
8 I O|G|DJ|]A|B]|F K| R | T L E R F
9 | A|N E | N I L{O|T|A | B F S E R
10 | O | F L{U|]O|R I N E S|Oo0|Q] z E
11 | S | U B |R|E | T|R| T|A|B]|N F| O
12 | P | O | T E| N | T I A L E | M| I S | N

289



CHARGING A SYSTEM WITH REFRIGERANT

If no leakage occured, the refrigerant would last throughout the entire
life of a refrigeration system. Leakage, however, does occur quite often,
especially in large industrial and commercial refrigeration systems and its
detection is a major problem for manufacturers and service engineers.

If a leakage is detected, then the system needs recharging with refrigerant.
The charging can be done in two ways: either through the low- or through
the high-pressure side. Charging through the low-pressure side is easier, so
it is the method most commonly used by refrigeration servicemen.

CHARGING THROUGH THE LOW-PRESSURE SIDE

Are you a good refrigeration technician? Tick the correct alternative.

When charging through the low-pressure side:

1. the system is charged through 4. the refrigerant must be in the
a) the suction valve of the form of a
compressor a) liquid
b) the discharge / outlet valve b) vapour

of the compressor 5. as long as the system is being

2. the compressor’s discharge valve charged, the compressor must be
must be a) turned on
a) open b) turned off
b) closed

3. the charging cylinder must be
a) in the upside-down position
b) in the upright position

Read the description of the charging procedure that follows and check your
answers.
TOOLS AND EQUIPMENT

Service valve ratchet (wrench)

Gauge manifold / test set

3 charging lines (hoses)

Scales

Leak detector (electronic / or halide torch)

Service I charging cylinder (+refrigerant)

Vacuum pump

. . Leak detector
Charging station (halide torch)
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L. P. manometre H.P. manometre

N Evaporator

\

. b ° .
service [geoo Expansion
cylinder = valve

oukw

10.

11.

12.

PROCEDURE

. Connect the gauge manifold to the refrigeration unit. Make sure that the

low-pressure manometre hose is connected to the suction valve of the
compressor (D), and the high-pressure manometre hose to its discharge valve
(C).

Connect a vacuum pump to the gauge manifold (port E) and evacuate the
refrigeration unit, that is, purge it of any refrigerant remaining in it. Then,
disconnect the pump.

Make sure that the charging cylinder contains the correct refrigerant.
Weigh the cylinder on the scales and write down its weight.

Connect the charging cylinder to the gauge manifold (port E).

Open the gauge valves A and B, as well as the charging cylinder valve, using
a refrigeration service valve ratchet.

Purge the air from the charging lines between the charging cylinder and the
compressor service valves C and D.

. Close the gauge test set valve B, and open the compressor service valves C

and D.

Turn on the electric motor and charge the refrigeration unit for several
minutes. Keep watching the weight of the cylinder on the scales. Close the
charging cylinder valve only when the proper quantity of refrigerant has been
added.

Let the unit run for 10-15 minutes. If it runs normally, close the compressor
service valves (C and D), as well as the gauge test set valve A, and disconnect
the gauge test set from the unit.

Make sure that the service valves of the refrigeration unit are in position for
normal operation (back-seated).

Test for refrigerant leaks with either a halide torch or an electronic leak
detector. If no leaks are detected, the unit is ready for operation.
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s EXERCISES e

1. Label the tools and equipment illustrated below.
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2. Identify the tool/equipment by its use.

1.

Ll

No vk

Itis used for opening and closing the gauge test set and compressor service
valves.

It removes air, moisture or the refrigerant from the refrigeration unit.

It is used to measure the pressure of the low-pressure side of the
refrigeration unit.

It detects refrigerant leaks.

It contains refrigerant for charging refrigeration units.

They are used to weigh the charging cylinder.

It is used to measure the pressure of the high-pressure side of the
refrigeration unit.

They are used to connect the service cylinder to the gauge manifold and
the gauge manifold to the refrigeration unit.

3. Arrange the steps of the charging procedure under the headings below.

a. Preparation for charging:
b. Charging:
c. Checking - Disconnecting:

4. The steps of the charging procedure through the low-pressure side are given
below in jumbled order. Use the boxes to write them in their correct order.
Don’t forget to develop the elliptical speech.

Open gauge valves A and B.

Purge air from charging lines between service cylinder and compressor
service valves C and D.

Evacuate refrigeration unit.

Let unit run for 10-15 minutes.

Open charging cylinder valve.

Disconnect vacuum pump from gauge test set.
Weigh charging cylinder on scales.

Close charging cylinder valve.

Turn on electric motor.

Close compressor service valves C and D.

. Connect vacuum pump to E port of gauge manifold.

Connect charging cylinder to E port of gauge manifold.

Make sure service cylinder contains correct refrigerant.

Keep watching weight of cylinder on scales.

Make sure compressor service valves are in position for normal operation.

. Connect gauge manifold to refrigeration unit.
. Close gauge manifold valve A.

Charge refrigeration unit.

. Close gauge manifold valve B.

Disconnect gauge test set from unit.

. Test for leaks.
. Open compressor service valves C and D.
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5. SHOWING TIME RELATIONSHIPS
Study the examples.

e We evacuate the refrigeration system b
; . : ; 4>-—‘e ore
e The evacuating of the refrigeration system is done

connecting the charging cylinder to it.
the charging cylinder is connected to it.

e We connect the charging cylinder, > after
e The charging cylinder is connected

evacuating the refrigeration system,
> the refrigeration system is evacuated.

Make similar sentences to show the time relationship between the steps of the
charging procedure.

6. GIVING INSTRUCTIONS

Instructions can be given in various ways. See the «Language Functions»
section in the APPENDIX.

Examples

® Charge the system with R-134a.
® You should charge the system with R-134a.
® The system should be charged with R-134a.

Rephrase the following instructions following the examples.

Weigh the charging cylinder.

Write down the service cylinder weight.

Connect the service cylinder to the refrigeration unit.
Open the gauge test set valves.

Purge the air from the charging lines.

Close the gauge test set valve B.

Open the compressor service valves.

Turn on the electric motor.

Charge the unit for several minutes.

Disconnect the gauge test set from the system.

CLONOUPRWNE

=
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7. Choose prepositions from the list to fill in the gaps.

of down by to on through for in from

1. The refrigerantisdrawn _____the compressor _________ the suction
valve.
2. A mechanical refrigeration system consists ____ four components.
3. The evaporator is surrounded _________ air or water.
4. Connect the service cylinder _______ the refrigeration unit.
5. First, you should check _____ refrigerant leaks, then turn the motor
and chargetheunit_____ several minutes.
6. Are all the servicevalves ____ position____ normal operation?
7. Don’t forgettowrite___ the weight of the charging cylinder.
8. Refrigerants absorb heat _________ the refrigerator unit and reject it
the surrounding air.
9.CFCspersist___ the atmosphere_____many years and are
posing a majorthreat _______the environment.
10. The first generation of refrigerants adds seriously ___ the warming of
the earth.
11. R-134ais used as areplacement _____ R-12.
12. First, you should purge the system ______ refrigerant.

Writing Activity Describing a procedure

Below is the topic of the yesterday’s examination paper in the subject
«Refrigeration systems and their maintenance»:

A. In the spaces provided in the diagram, label the parts of the refrigeration
system and the equipment used for its charging.

B. Fillin the blanks in the box with the most important points to remember when
charging a system through the low-pressure side.

C. Write a step by step description of the procedure followed to charge a
refrigeration unit through the low-pressure side.

Imagine that you are one of the students and carry out the tasks.
In the description, use the Passive Voice (when possible) and linking words (first,
then, next, after/before (the) + gerund, finally, etc.) to join your sentences.
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Class: Date:

Name:

A. Label the diagram.

B. Complete the missing information in the box.

IMPORTANT

WHEN CHARGING THROUGH THE LOW-PRESSURE SIDE, MAKE SURE THAT
® THE SERVICE CYLINDER

® CONTAINS

OIS POSITION.
® THE SYSTEM IS CHARGED THROUGH THE VALVE.
® THE COMPRESSOR 1S WHILE CHARGING.

297



C. Write a step by step description of the procedure.
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UNIT 11

— AIR CONDITIONING —
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INTRODUCTION TO AIR CONDITIONING

How much do you know about the development of
air conditioning? Answer the questions below.

1. What has man done to find relief from high
temperatures?

2. Which principles were applied in comfort space
cooling?

3. Which variations of weather did the first air-
conditioning systems treat? Cold, or heat and
moisture?

Read the text which follows and chech your answers.

Ever since man appeared on earth, he has been trying to protect himself
from the elements and to improve his living conditions. One of his primary
concerns towards this direction has been to seek relief from cold. So, he
has developed various heating systems.

However, heating alone provides control over only one of the variations
of climate. Millions of people on earth need relief from heat and humidity
rather than from cold. Consequently, it is just as important that we control
other variations of climate as well.

Various air-moving systems were used in the past. They weren't very
effective, though. At the end of the nineteenth century, man’s desire to
complete his control over the weather and find relief from heat led to the
development of the first ventilation mechanisms.

Man's next step was to apply the principles of
refrigeration used in cold storage to space comfort
cooling. So, the first summer air-conditioning
systems were manufactured. They were quite
complicated, cost a lot and their installation and
maintenance required considerable exprerience.

Soon, the development of the principles air-
conditioning systems operate on led to the modern
year-round air conditioners designed to provide

TS

(et
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“.‘””-"J) 20N
TS g Jor

n——‘:
— relief from both high and low temperatures.
>

The discovery of the principles of air conditioning
is one of the most important events in the 20th
century. Today, almost every type of building is air
conditioned, and so are most means of transport.

Arm and leg movement
operates series of fins
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s EXERCISES s

1. Give the text an appropriate heading. Write it in the space provided.

2. Match the paragraphs of the text with the subtitles below.

a) The necessity to treat heat and humidity as well ascold. §
b) The emergence of comfort space cooling. §
¢) Man'’s efforts to protect himself from the elements. §
d) Applications of air-conditioning. §
e) Man’s first attempts to control high temperatures. §
f) Year-round air conditioners. §

3. Are the following sentences true or false?

1. Man’s attempts to control the weather belong to his efforts to improve his
living standards.

2. Mans primary concern was to protect himself from heat. Next, he tried to find
relief from cold.

3. Various ventilation mechanisms were designed in the 19th century to provide
relief from heat.

4. The employment of the principles of refrigeration to comfort space cooling led

to the production of summer air conditioners.

It wasn’t difficult to install and maintain the first air conditioners.

6. The discovery of the principles of air conditioning was one of the most
important events in the 19th century.

i

—) Do you know this?

|

® |n 1500, Leonardo da Vinci
built a water-driven fan to ventilate
a suite of rooms for the wife of his

G
y X
/ 3 patron. This was possibly the first
“ & o attempt to provide an automatic way
,ﬁ{ ,
. \\ <
S
r\A/—‘” .

of changing the conditions of the air
in an enclosed space.

® The «punka», a large fan fitted

(4 Vi 4 on the ceiling and operated manually
' by pulling a rope, was another such
F : device. It was used in India for many
ke Py : ™ - years.
s B N ] s

Clock mechanism moves fan device

301



4. Choose the appropriate synonym from column B to replace in the text the
words given in column A. Underline.

Column A Column B
Words in the text Words to choose from
elements components — weather
conditions standards — requirements
1st primary original — main
paragraph | concerns efforts — troubles
seek inquire — search
relief comfort — help
3rd desire effort — wish
paragraph |led resulted in — were directed
apply use —manage
4th complicated simple — complex
paragraph |required needed — asked
considerable little — much

5. Combine nouns with modifiers as they appear in the text.

Modifies Nouns
air-conditioning  conditions

cold concern
year-round systems

living mechanisms
ventilation storage
considerable space cooling
primary experience
comfort air conditioners

Rocking motion operates
bellows
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6. Arrange the following sentences appropriately, to make a meaningful
paragraph. Write a number in the space provided in front of each sentence,
to show their order.

_1 For centuries people complained about high temperatures.

___ At last, man has done something about hot weather, and has done so in a
big way.

____ At that time, fans were the only thing that seemed to do any good.

___As recently as a generation ago, people waving a fan in front of their face
during the hot days of summer was a common sight.

____Unfortunately, nobody could do anything about it successfully.

___Today, however, the discovery of the air-conditioning principles has made fan
waving unnecessary.

____They have been used since the days of the Pharaohs.

THE ROMAN METHODS...

Do you know this?

® Before 1922 conditioned air was used in industry to produce candy, gum,
cheese and matches.

® The first comfort installation was made in a theatre in the U.S.A.

® The first scientific air-conditioning system was used in a printing house.
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DEFINING AIR CONDITIONING

Nowadays, millions of people enjoy the comfort of air conditioning. Very
few, however, know how air-conditioning systems work, and even fewer
understand the basic principles their operation is based on. Well, what is
air conditioning, after all?

Air conditioning is defined as a process which
introduces air in a building, cools or heats it,
cleans and circulates it and also controls its
moisture content. Ideally, air conditioning does
all these tasks at the same time and on a year-
round basis.

Research and experience have clearly proved that to maintain control of the
indoor environment so as to have a comfortable and healthy atmosphere
in a defined space, five factors should be treated: temperature, relative
humidity, that is, the desirable moisture content of the air, movement and
cleanliness of the air and ventilation.

The treatment of these factors is determined with the help of some
instruments, such as the hygrometer, the psychrometer, the dry- and wet-
bulb thermometer, and the anemometer.

Electronic hygrometer

Digital basis anemometer/
Digital thermometer velometer
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s EXERCISES s

1. Use the table to make meaningful sentences.

raises
removes
circulates
controls
lowers
introduces

2. Write the factor that corresponds to each task in the air conditioning process.

TASKS PERFORMED |

heating ~_ .
cooling -~ @'"

cleaning
air

circulating
air

introducing
outside air

controlling the
moisture content
of the air

FACTORS TREATED

3. Complete the table on the next page by writing how each factor is treated.
Choose from the list.

space.

® filtering

® controlling the circulation of the air
® controlling the moisture content in the air by humidifying or dehumidifying it
® removing or adding heat to the air of the space, that is, cooling or heating it

® introducing outside air and displacing the dirty air from the air-conditioned
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Factors Treatment

Temperature
Relative humidity
Movement of the air
Cleanliness of the air

Ventilation

4. Identify the factor the paragraphs below are related to. Write it in the space
provided over each paragraph.

1.

The air must be circulated uniformly in an air conditioned room.
The efficiency of an air-conditioning installation depends greatly on
the air distribution system. The velocity of the air in both the air-
conditioning system and the space it is installed in is measured by
an anemometer, also called velometer.

I P - - -
== == velocities
— — .
—_ — at openings
~

Air
velocities
in ducts

2.

Itis the ratio of the actual amount of moisture contained in the air to (= divided by)
the maximum amount of moisture that the air can hold at the same temperature.
To measure it, we compare the readings of a dry- and a wet-bulb thermometer,
or we use either an electronic psychrometer or a hygrometer.

bulb DY
bulb

Rsychrometer
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Do you know this?

A wet-bulb thermometer is an ordinary thermometer with a sock or cotton
wick placed over the bulb. By wetting the sock or cotton and passing air over it,
moisture will be evaporated until it balances with the moisture content in the
air. The heat absorbed in evaporating this moisture will lower the temperature
of the wick. The resultant temperature is indicated by the mercury in the
thermometer stem.

cotton wick thermometer stem

.
= e P T R O A Y P Ay

Wet bulb thermometer——

3.

Thanks to it, the dirty air is displaced from a space and replaced with fresh air
from outside.

4.

It causes feelings, such as: cold, cool, warm, hot, etc. It is measured by an ordinary
thermometer, usually referred to as a «dry-bulb thermometer».

bulb | g4stem
e e Tl

T

Dry bulb thermometer
5.

It is the process of removing inpurities, such as dust, from the air which is
introduced in an inhabited space with the use of filtres.

5. Complete the table with the missing words.

ENGLISH GREEK
principles of operation
moisture content

OXETIKA vypacia
air-distribution system

e€aeplopog
ToxutnTa

ratio
factor

HETPNON OpyAvou

anemometer/velometer
hygrometer

UXPOUETPO
Bepuodpetpo Enpou BoABou

wet-bulb thermometer
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Useful Vocabulary

perspiration = the liquid which comes out on the surface
of our skin when we are hot or frightened
muggy = unpleasantly warm and damp(=wet)

Familiarize yourself with the sentences below. Then, listen to the paragraph
your teacher is going to read and underline the correct alternative.

1.

The air is called saturated when it contains half the amount (50%) / the total
amount (100%) of the moisture it can hold.

Normally, hot / cold air holds more moisture.

When the moisture content of the air is high, perspiration evaporates more
slowly / faster giving us a feeling of dryness |/ muggy feeling.

. When perspiration evaporates, it adds heat / absorbs heat giving us a sensation

of cooling.

The more readily / slowly perspiration evaporates, the more / less heat it
absorbs, and as a result, the more / less the sensation of cooling it gives us.

If the moisture content in the air is lower than 30% / 40% of the total amount
of moisture it can hold, it causes an unpleasant feeling of dryness to the throat
and nose.

FOLLOW UP

1. Match words with definitions.

1. treatment a) to increase the amount of moisture in the air

2. to dehumidify b) the amount of water which has been evaporated
3. to displace c) the way we deal with something

4. inhabited d) to force something out of a place

5. uniformly e) to become equal in amount, value or effect

6. to define f) in the same way or amount, equally

7. moisture content g) place where people live in

8. to balance h) to remove moisture from the air

9. to humidify i) to describe or state clearly what something is

2. Make pairs of synonyms by matching the words from the two lists below.

A. impurity, introduce, humidity, benefit, ordinary, actual

B. true, common, dirt, bring in, moisture, advantage
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STEP 1

Familiarize yourself with the short text below.

The main cooling job in air conditioning is normally done just like in a gas
refrigerator. A large compressor sends the liquid refrigerant through the
evaporator where it absorbs latent heat by evaporation. The heat is drawn
out of the warm room air, which is circulated over the indoor evaporator,
by fans.

The major difference between an air conditioner and a modern domestic
refrigerator is that the condenser of the air conditioner, which gets rid of the
sensible heat, is located outside the room being cooled. It wouldn't make
much sense, first to extract the heat from the air of the air-conditioned
space with one unit (the evaporator), and then send that same heat back
into the same space again by radiating it from another unit (the condenser).

STEP 2

Your teacher is going to read another version of this text. In his / her version,
some of the words included in your text are omitted. Read the text carefully
while listening to your teacher and cross out the words you do not hear.

FOLLOW UP

1. Label the parts of the air-conditioning system.

P w N

BLOWER OR

®

2. Answer the questions.

1. Is the air conditioner described in the above text operating in the heating
or in the cooling mode?

2. Why is the condenser of air conditioners located outside the room being
cooled and not inside it?

309



AIR-CONDITIONING SYSTEM SELECTION

The selection of the proper size residential, commercial or industrial air-
conditioning system is important. Systems which are too small obviously
cannot do the job expected. On the other hand, a system which is too large
will not give the best performance. To select the appropriate unit or system
size, a certain procedure must be followed.

LOAD ESTIMATION

The most important step in this procedure is the load estimation, that is
a process through which the H.V.A/C engineer or A/C technician determines
the air-conditioning load.

The air-conditioning load expresses the amount of heat that must be
removed from a certain space to lower the temperature in it (cooling load)
or that must be added to it in order to heat the space (heating load) and
so maintain the desired conditions*.

To determine the air-conditioning load in a given space, we must
estimate the amount of heat lost from it (heat loss) or/and the amount of
heat added to the space by various sources (heat gain).

The air-conditioning load helps us, next, to determine the output
capacity (heating or cooling) of the system to be installed.

Both the air-conditioning load and the output capacity of an air-
conditioning system are expressed in:

® kilowatts (kW),

® kilocalories per hour (kcal/h), or in

® tons of refrigeration (RT) and

® British thermal units per hour (BTU/h).

IMPORTANT

To maintain the desired conditions in a space:

The heating capacity of the unit selected must be able to handle a load (heating
load) that can balance the heat lost from the air-conditioned space (heat loss).
The cooling capacity of the unit must be able to handle a load (cooling load)
that can balance the heat added to the air-conditioned space (heat gain).

* For our country, such conditions are:
Temperature: 20° C in winter and 26° C in summer
Relative humidity: 45-50° C.
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s EXERCISES s

1. Write the three main types of air-conditioning systems.

1 AIR-CONDITIONING SYSTEMS

— installed in storehouses, restaurants, super markets...

- installed in factories, machine-shops, workshops, etc.

installed in houses, offices, etc.

2. Write the Greek equivalent to the following terms.

load estimate / estimation =
heat loss(es) =

heat gain(s) =

heating load =

cooling load =
air-conditioning load =
(output) heating capacity =
(output) cooling capacity =

3. Which of the above terms are defined below?

1. It refers to the amount of heat added to a space by various sources (e.g. sun
radiation):
2. It is the output capacity an air-conditioning unit must have so as to be able to
handle the heating load in a space:
3. Itis the amount of heat that must be removed from a space in order to balance
the heat added to it by various sources:
4. It refers to the amount of heat lost from a space:
5. It is the output capacity an air-conditioning unit must have to be able to
balance the heat gain in a space:
6. Itis the amount of heat that must be added to a space in order to balance the
heat lost from it:
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4. Answer the questions.

. Why is it important to select the correct size of air-conditioning system?

. What do we mean by the word «size»; capacity or dimensions?

. What is an «H.V.A/C. engineer»?

. What is the load estimation?

. What is the usefulness of the load estimation procedure?

. What is expressed by the air-conditioning load?

. Why is the heating capacity associated with the heat loss and the cooling
capacity with the heat gain?

NOoOuUubs,WN R

5. Fill in the missing information in the sentences below.

winter

ST . . N
The capacity of a air-conditioning system must
S summer
D N —~
be able to handle the load, so as to balance the
~_ - ~

The capacity of a year-round air-conditioning system must be able to
handle boththe _ andthe ____ load in a space, so as to
balance both the and the

Load Sources

Heat is added to a space or lost from it due to various factors, which we
must take into consideration when estimating the heating or cooling load
in it. These factors, which are responsible for the heat loss or heat gainin a
space, are referred to as load sources. They are distinguished into heating
and cooling load sources.

A. Heating load sources

To estimate the heating load, that
determines the heating capacity of
the unit/system to be installed, two
sources are considered:

—

® Transmission, and
® Qutside air (leakage)

-
SSBS :Ll LOAD SOURCES l-l-
SA B
T TRANSMISSION ’
=< OUTSIDE AIR LEAKAGE
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B. Cooling load sources
To estimate the cooling load, and as a result the cooling capacity of a
unit, besides transmission and outside air, some other sources must also
be considered. These sources that increase the temperature and moisture
content of the air in the air-conditioned space are:

® Sun radiation
® People
® Electric lights

® Appliances (motors
heating elements)

LOAD SOURCES *‘

~~~~ TRANSMISSION ;7,"}’," SUN HEAT
7777
=X OUTSIDE AIR LEAKAGE OTHER SOURCES
“— (PEOPLE, LIGHTS, APPLIANCES)

NOTE

By the term transmission (also conduction or heat transfer), we mean
the flow of heat from a space with high temperature to another with low
temperature through the various building materials (walls, floors, roofs, etc.)

The term outside air concerns the estimation
of the outside air which enters a building either
through its various opening (doors and windows) or
is introduced through the ducts that connect the air-
conditioning unit to the outside air.

Load estimate form

All the calculations made during the load estimation procedure are
presented in the load estimate form which, by indicating the major load
sources, will lead the H.V.A/C. engineer to determine the capacity of the
system to be installed and to proceed to the selection of the appropriate
type for the specific space to be air-conditioned.
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LOAD ESTIMATE FORM

Customer Address

Buyer Installation by

Estimate Number Estimate by Date
Equipment Selected: Manufacturer Model Size

Direction House Faces.................. Gross Floor Area

Design Condition: Dry-Bulb Wet-Bulb
Temperature (°C) Temperature (°C)
Outside 35/7 24,4
Inside 26/20 18/14
Difference (Use this value to determine applicable factors). s 610
BTU/TR
AREA FACTOR
ITEM . R X Area x
(in/ft) (Circle the factors applicable)
Factor

1. (@) WINDOWS, Gain from
Sun (Figure all windows
for each exposure, but

For glass block, reduce factors
by 50%; for storm windows or
doubleglass, reduce factors

use only the exposure by 15%. Load for Each
with the largest load) No Inside  Outside Exposure
Shading Shades Awnings | (Area x Factor)
Northeast | .. 60 25 200 |
East 100 40 25 | Use
Southeast 75 30 20 only
South 75 35 20 the
Southwest 110 45 30 largest
West 150 65 45 load
Northwest | .. 120 50 35 |

e EXERCISES s

1. Write the Greek equivalent to the following terms.

heating load sources =
cooling load sources =
transmission / conduction / heat transfer =

outside air (leakage)
sun / solar radiation
heating season =
cooling season =

load estimating / estimate form =
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2. Which load sources should be considered to determine the capacity of a
winter, a summer or a year-round air-conditioning system? Tick appropriately.

AIR-CONDITIONING SYSTEM

LOAD SOURCES
WINTER

SUMMER

YEAR ROUND

Transmission
Outside air (leakage)
Sun radiation
People

Lights

Appliances

3. Label the load sources in the picture below.

SUMMER

4

VINTER

PN

7z

/
/

7

4. Identify the terms defined below. Write them in the space provided.

1. It refers to the fresh air which enters a building either by leakage through
its various openings or through the ducts of the air-conditioning system:

2. It refers to the flow of heat from a high remperature to a low temperature

through the various building materials of a house:

3. It is a form where all the measurements and calculations that help us
determine the air-conditioning load are presented:
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5. Underline the correct alternative.

a) The direction of the heat flow (transmission) will be

- always from the inside to the outside of a building.

- always from the outside to the inside, regardless of the season.

- either from the inside to the outside of a building or the other-way-round,
depending on the season of the year.

b) When calculating the heating load, transmission concerns the estimation

of heat flow from the inside / outside of a building to the inside / outside,
where the temperature is lower in the cold months. The larger the
difference between these two temperatures, the more / less heat flows to
the outside and is lost.

In the heating season, the outside air is at a higher/lower temperature than
the air in the air-conditioned space, thus adding to the heating / cooling
load.

In the cooling season, on the other hand, the outside air is at a higher /
lower temperature than the inside air and, as a result, it adds to the heating
/ cooling load.

6. Check your knowlege by answering the following questions.

1
2.
3

o

. Which factors are responsible for the heat losses in a building?

Which sources are considered to determine the heating load?

. How is heat transferred from a space with high temperature to another

with low temperature?

Which direction does heat flow during summer? From the inside to the
outside of a building, or the opposite? Why?

How is outside air supplied in a building?

Does the outside air cause heat losses or heat gains during the cooling
season? Why?

. Which of the cooling load sources give off moisture, besides raising the

temperature in the air-conditioned space?
How does the load estimate form help us determine the size of the air-
conditioning unit to be installed?

7. Make as many terms as you can by combining the following words:

heat / heating load capacity
cooling estimation form
air-conditioning loss sources
output gain season
system/unit flow

e.g. load estimation sources
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System / Unit Selection

To select the most appropriate system for the specific space to be air
conditioned, the design engineer must take into consideration the systems
available on the market. They are classified into three major categories:

1. Central station systems, suitable for
installation in large buildings, especially
office buildings, exhibition centres, etc.

2. Unitary / Window systems, suitable for
the air conditioning of a single space, e.g.
a room or an office.

3. Split-type systems (ceiling-suspended,
wall-mounted or floor-standing), suitable

Unitary/window for houses, appartments, shops, offices,
air conditioner etc

Each of the above systems is further distinguished into a great variety of
types depending mainly on the arrangement of their components.

s EXERCISES s

1. Complete the diagram with the main types of air-conditioning systems
available on the market.

—{ AIR-CONDITIONING SYSTEMS

- B
B

2. What kind of air-conditioning system would you install:

a) in an office?

b) in a shopping centre?

¢) to maintain comfort in the sitting and dining room of an appartment?
d) in a factory?
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3. 0dd-one out

1 size 2 amount 3 practice 4 component
dimension guantity procedure element
capacity quality method part
output proportion process fitting

5 distinguish 6 indicate 7 select 8 adjust
arrange show prepare determine
classify express choose conclude
categorize extend prefer decide

4. PASSIVE VOICE

Turn the sentences into the Passive Voice.

. We measure the velocity of air with an anemometer.

. We express the capacity of an air conditioner in kilowatts.

. They manufactured the first air conditioners in the 30s.

. The cooling load must balance the heat gains in a space.

. Scientists discovered the principles on which air-conditioning systems
operate in the twentieth century.

. The technician has just installed a unitary system in Mr. Burton’s office.

. We also refer to transmission as conductivity or heat transfer.

8. We use the psychrometric chart to estimate the conditions of the outside

air.
9. By the load estimation procedure, we calculate the heating and cooling
load in a space.

b WwWNPE

N O

10. At the end of the load estimation procedure, the HV.A/C. engineer

determined the capacity of the unit and selected the appropriate air-
conditioning model.

Split type air-conditioning systems

Wall-mounted type

Floor-standing type
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Mr Inwood, a successful hairdresser, has decided to make some changes
in his business: to buy new equipment and new furniture, paint the walls,
buy new curtains and fit a new wall-to-wall carpet. He also intends to have
a reliable year-round air-conditioning system installed before he reopens
his business at the end of the month.

As he didn't know much about air conditioners, he visited INTRAKLIMA
Exhibition Centre to ask for advice. Next morning, Mr Green, a specialist
in designing and installing air-conditioning systems, visited the space and
completed a load estimate form. Two days later, he sent Mr Inwood the
following letter:

bl aYalalaYall!
Y T AL VA),
Pliga alalaYalall

[T11
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[ w]

319



Mr Inwood
6 Harrison st.
Harlow

Middlessex DM 30 RS

Dear Mr Inwood,

Burnt Mill Lane
Harlow
Middlessex DM 30 RS

25th May, 2000

After considering your space requirements | am recommending a BIRGIN
air conditioner with the following characteristics and specifications:

® heat-pump, split-type system

® ceiling suspended, cassette type
® cooling capacity: 26,600 BTU/h
® heating capacity: 27,600 BTU/h

The above system is specially designed to provide an economical and
reliable performance of high quality, while at the same time it guarantees
extremely low noise level operation.

SCROL COMPRESSOR

It consists of two units (an outdoor and an indoor
one) connected by narrow refrigerant and control
lines.

The outdoor unit is equipped with an air-cooled
condenser and a scroll-type compressor which is
10% lighter and 20% smaller than the reciprocating
type, specially constructed so as to minimise friction
and reduce power consumption.

The indoor unit, thanks to its slim, light and elegant
design, is ideal for fitting on the ceiling, thus
saving space and providing better air diffusion
than the wall-mounted and floor-standing types.
Its advanced auto-swing system operates within a
range of 0°- 65°.

One of the main advantages of this system is the integrated microcomputer
control which monitors most of its functions improving reliability and
comfort as it guarantees freeze-up protection, detection of any thermistor
abnormality, filter clean reminder, self diagnosis, automatic cool/heat
changeover and dehumidifying (program dry operation).
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The unit is equipped with an easy-to-use wireless remote controller with a
liquid crystal display (LCD) which allows the user to control all the functions
of the system.

The cost of the complete system, including the installation and the VAT* is
1,200,000 drs. The above offer stands until the end of the month.

We hope that our recommendations meet your requirements and are
looking forward to hearing from you soon,

Yours sincerely,

A. Green
H.V.A/C. engineer

P.S. We would like to inform you that the above model is also available
equipped with an inverter system. You should know, however, that,
although an inverter reduces the operation costs of the unit as much
as 30%, on the other hand, it adds almost 35% to its price.

Encl. Functions of the wireless remote controller.

Scroll-type compressor

* V.AT. = Value Added Tax (=0.M.A.)
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s EXERCISES s

1. Read Mr. Green’s letter carefully and complete the information in the table
below.

Make: BIRGIN
System:
Option: model equipped with

Technical features
Heating capacity:
Cooling capacity:

Indoor unit

Type:
Air-diffusionsystem: ___ operating within a range of

Outdoor unit
Condenser:
Compressor: , specially constructed to

and

Operation monitored by (an)
which guarantees: a)
b)

c)

d)

e)

f)

Characteristics / Advantages
Performance:
Operation: noise
Refrigerant and control lines:
Functions controlled by means of:
Indoor unit design:

Price:_____ drs. (installation and VAT included)
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2. Are the following sentences true or false? Correct the false ones.
The recommended air conditioner:

1. is highly recognised for its excellent performance, its reliability and low
power consumption.

. is a heat-pump unitary system that will be fitted on the wall.

. has a reciprocating compressor.

. has a multi-flow air-diffusion system.

. is elegant, quiet, slim and light.

. can be controlled by a wireless remote controller.

.if it is equipped with an inverter system, costs 20% more.

. is equipped with a microprocessor which controls its operation.

. is offered at a reduced price until the end of the week.

OCoOoONOOULLEA WN

3. Write the equivalent of the terms below in your mother tongue.

heat pump =

inverter system =

split-type system =

air-diffusion =

scroll-type compressor =
reciprocating compressor =
friction =

thermistor =

multi-flow system =

auto-swing system =

integrated microprocessor =
freeze-up protection =

automatic cool/heat changeover =
dehumidifying (program dry operation) =
wireless remote controller =

liquid crystal display =

low noise level operation =

low power consumption =
operation costs =

reliability =

4. Answer the questions.

1. Why has Mr Green suggested a ceiling-suspended air conditioner and not
a wall-mounted or floor-standing one?

2. What are the advantages of the scroll-type compressor compared to the

reciprocating one?

What is the usefulness of the integrated microprocessor?

What are the characteristics of the wireless remote controller?

Which are the main advantages of the recommended air-conditioning

system?

uhw
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5.

Match words with definitions.

a. included in something, e.g. a device, as a part of it; built-in
b. the screen of a device on which information

1. to improve (measurements, functions, etc.) is shown
2.toreciprocate c. to get, become, or make something better, more
3. to fit effective
4. integrated d. to put something into a place, to attach or fix it there
5. reliability e. a lamp or other sign on a device that makes the user
6. display remember to do something
7. performance f. the ability of a machine, device, etc. to work
8. reminder successfully, effectively

g. to move forwards and backwards as a piston does

h. the ability of a machine, device, etc. to work well,

without problems
6. Make pairs of synonyms by matching words from the two columns in each

group.

A. Verbs B. Nouns, adjectives, adverbs...
consider permit constructed pipe; tube
recommend show specialist anomaly
provide work remote price
guarantee control; check line perfect
reduce give distribution  beautiful
monitor ensure power energy
allow fit; place abnormality made; designed
operate decrease elegant far; distant
display examine cost diffusion
mount advise; suggest ideal expert

7. Choose the appropriate preposition from the list to fill in the gaps.

by to for on with in |

w

O 00 N O U &

10.

. The operation of air conditioners is based ____ the principles of
refrigeration.
. The output capacity of an air conditionerisexpressed kW or BTU/h.
. The user’s commands are transmitted ____ the air-conditioner
pressing this button.
. Most modern air conditioners are equipped ________an inverter.
.CFCsaddseriously ____the greenhouse effect.
. The velocity of the airismeasured _____ a velometer.
. She called Mr Silversonand asked ____ aduvice.
.Heisaspecialist____ ventilation systems.
. The pricedepends____ the number of accessories you buy.
You must replace the filter____ anew one.
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Oral Practice

Mr Inwood, who doesn’t know much about air conditioners, had diffuculty in
understanding some of the information in the letter, so he phoned Mr Green to
ask for more details.

Work in pairs. Use the information below to prepare the telephone conversation
between Mr Green and Mr Inwood. Then, act their dialogue out.

Information to help you prepare Mr Inwood’s questions

A. Mr Inwood didn’t know what a heat pump and an
inverter is.
B. He had difficulty in understanding the functions/
modes of the air conditioner listed below:
a) Automatic cool/heat changeover
b) Dehumidifying (program dry operation)
¢) Freeze-up protection
d) Filter clean reminder
e) Self diagnosis

Information to help you prepare Mr Green’s answers to Mr Inwood

Heat pump: It is a type of year-round air-conditioning system in which
a 4-way (reversing) valve is used to reverse the refrigerant flow. As a result,
a heatpump uses the same equipment to handle both heating and cooling
functions. Such a system is much smaller than conventional air conditioners,
and its operation on the heating mode is more economical compared to
them.

Inverter system: It is a kind of frequency converter like the one
integrated in the circulator pump of a heating system). It controls the
operation of the compressor adjusting its performance (=its speed) to
the temperature requirements of the space. It guarantees around 40%
higher efficiency of the unit and 30% less power consumption compared
to conventional air conditioners.
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Microcomputer controlled functions

a) Automatic cool/heat changeover: This function is controlled by

a switch connected to a sensor which senses the difference between

the thermostat setting and the ambient temperature*. In case of
great temperature variations in a day, the switch automatically selects
between heating and cooling mode (= operation) to maintain the desired
temperature in the air-conditioned space.

T’_’ b) Dehumidifying (program dry operation): This microprocessor
pesd controlled function enables the unit to determine when it should

turn the compressor and indoor fan ON and OFF so as to maintain
the appropriate room temperature, humidity and air-flow rate.

W c) Freeze-up protection: This function will automatically turn the
compressor ON and OFF so as to prevent indoor coil freeze up and
protect the compressor from damage. This is achieved thanks to a

thermistor, which will shut the unit down when the temperature at the coll

drops.

d) Filter clean reminder: Thanks to this microcomputer controlled
function which counts hours of operation, the filter clean reminder
lamp will come on to indicate that the filters need cleaning.

e) Self diagnosis: Thanks to this function, the microprocessor senses
any abnormality or malfunction and immediately warns the user or
shuts the system down.

* Temperarure of the air that surrounds operating equipment
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Crossword Puzzle

Across

1.

The force that makes it difficult for things to move freely when they are
touching each other

2. The part of an instrument, a remote controller, etc. where readings of measurements
or information concerning the operation of the device are presented

3. The process of removing moisture from air

4. The air-conditioning system which consists of two units, an indoor and an
outdoor (only the first part of the term)

5. Characteristics

6. A device that sends signals to an appliance, not connected to it, by wires or
cables (e.g. a remote controller)

7. The compressor type of the air-conditioner model Mr Green recommended to
Mr Inwood (only the first part of the term)

Down

1. An electronic device that protects the compressor from overheating or freezing up

2. An air-conditioning system which uses the same equipment for both the
heating and cooling mode

3. A compressor with parts that move backwards and forwards in a straight line,
e.g. like the pistons in the cylinder of an engine (the first part of the term)

4. Atype of air-distribution system with flap(s) that move up and down automatically

5. The process of making something to spread; distribution, e.g. of air

4
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WIRELESS REMOTE CONTROLLER

In the letter he sent to Mr Inwood, Mr Green enclosed a photocopy of a
page from the User's Manual which presents the controls and functions of
the wireless remote controller*. Here it is.

Temperature indicator

| Blow rate indicator

Battery indicator

Filter cleaning reminder

Timer time

L9 conTROL
Swing louvre SETTEMP
a9 T
c i
. —1 fcoo 9/ -
Operation o ! D
selection I - | L0
| A
Signal sending AUTO LR
indi TIME
indicator B vy 5'1 D 3
Timer mode '
indicator e
TINER M|
-—0O
w0 _Q
SWING h
w O
Temp
FAN smo—O
TMER
5. TIMER MODE MODE
BUTTON . " @ - Lk
LM-n -—---HK} -
CONTROL 7\
MODE U
ﬂmn_O
8. FILTER RESET RESET
BUTTON TRANSMIT
\L..
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1. ON/OFF BUTTON

2. AUTO SWING BUTTON

3. ROOM TEMPERATURE BUTTON
4. FAN SPEED BUTTON

= 6. TIME BUTTON

7. CONTROL MODE BUTTON

9. TRANSMISSION BUTTON



1. ON/OFF BUTTON: It activates or deactivates the air conditioner.

2. AUTO SWING BUTTON: When this button is pressed during operation,
the swing louvre** starts moving.

3. ROOM TEMPERATURE BUTTON: Every time this button is pressed, the
temperature rises one degree starting from 18 up to 30° C.

4. FAN SPEED BUTTON: Every time this button is pressed, the mode is
sequencially changed offering a choice between high (HI), medium
(MED) or low (LO) speeds.

5. TIMER MODE BUTTON: It turns the timer mode ON or OFF. It offers a
selection between: e CONT. « OFF « ON « PROGRAM q

CONT. (the unit is started or stopped by the ON/OFF button)

OFF (to set the time the operation of the unit will stop)

ON (to set the time the unit will start operating)

PROGRAM (to set the time the unit will be started and stopped every
day)

6. TIME BUTTON: It sets the current and the timer operation time (= the
time the unit will start or stop operating).

7. CONTROL MODE BUTTON: Every time this button is pressed, the
operation mode is sequencially changed as follows:
re COOL < FAN — HEAT — DRY — AUTO 4

8. FILTER RESET BUTTON: It turns off the filter clean reminder sign on
the display and restarts the countdown to remind the user that the filter
needs cleaning (every 200 hours of operation).

9. TRANSMISSION BUTTON: It transmits signal to the unit whenever the
setting of any function is changed during operation.

* Also referred to as «remote control».
** A louvre (spelled louver in American English) is a door or window with narrow, flat, slopping
pieces of wood, glass, plastic, etc. across its frame; a flap.
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TASK 1

Mr Inwood noticed that the picture of the remote controller also presented the
indications of the LCD. He thought it would be useful to match these indications
with the buttons that set the various operating modes of the unit, so he numbered
each indication on the liquid crystal display with the number of the corresponding
button. Do the same.

TASK 2

Next, Mr Inwood thought that it would be convenient to have a chart presenting
the function of the various buttons on the remote controller, so he made the
following table. Tick it appropriately.

BUTTONS
S | A § 8 |5 5

w —

FUNCTIONS (£ |s2|E | o |2 |7
o > Cla |o|s |2 | |

Z o |Q¥|z |2|F |8 |8 |3

o |k |22 E S B |2

2| E|T|2| |B|E |E

= 8 = -

1 | It selects the fan speed.

It activates or deactivates
the timer mode.

It sets the time in the
timer.

4 ||t setsthe room
temperature.

5 | It selects mode of
operation.(HEAT-COOL-
DRY-AUTO-FAN)

6 | Itresets the countdown
to remind us the filter
needs cleaning.

7 | It operates the swing
flap.

8 |It transmits signal to
the unit whenever the
setting of any function is
changed.

9 |It turns the unit ON or
OFF.
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TASK 3

On the other side of the page presenting the buttons and indications of the
wireless remote controller, there was a list with explanations concerning the
various indications on the LCD (see below). Mr Inwood got a bit confused, so he
wrote over or next to each explanation the indication the information in it refers
to. Do the same.

1. 3.
When this mark @M is indicated The set temperature is indicated by
on the display, the flap is moving this mark:
2. 4.

A
When this mark (CE) is indicated, This mark A& starts blinking when
the battery is near full discharge and the TRANSMISSION BUTTON is
should be replaced. pressed to indicate that signal

is sent to the unit.

5. Thismark am isindicated on various
selected modes. It displays:
a) the operating mode of the unit
b) the set air-flow rate
c) the content of the timer mode

6.

If the above mark ( @ ) is indicated next to the FILTER RESET, it indicates that
the filter needs cleaning. It is turned off when the FILTER RESET button is pressed.

DESCRIBING HOW THINGS ARE DONE
Study the patterns:

We can/must + infinitive... (do this) by + gerund... (doing that)
.... is/can be/must be + p.p. (done) by + gerund... (doing that)

Examples
® We (can) lower the temperature in a space by removing heat from the air in it.
® The temperature in a space is/can be lowered by removing heat from the air in it.
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PRACTICE

1. Use the table in TASK 2 to make sentences as in the above examples.

2. Work with your partner to make five (5) sentences describing how various
activities are done.

3. ASKING Wh_ QUESTIONS

Use the information in the sentences below to ask questions beginning with the
words in parentheses.*

1.

2.

10.
11.
12.
13.

14.

Mr Assimakopoulos spent $ 500 to have a wall-mounted air conditioner
installed in his office. (Who / Why / How much)

A compression refrigeration system comprises a compressor, a condenser,
an expansion valve and an evaporator. (What / Which refrigeration system)
David studied Mechanical Engineering at Newcastle University. (Who /
What / Where / Which university)

A central heating installation costs more than 6,000,000 drh. (What / How
much)

. Mr Graham’s son was killed in an accident two months ago. (Who / Whose

son / When)

. It took him three hours to repair the malfunction of the warm-air heater.

(What / How long)

. The microprocessor controls most functions of the system. (What / Which

functions)

. The relationship between the air properties is presented on the

psychrometric chart. (What / Where)

. The air conditioner they bought is equipped with an inverter. (What -

S/O**—)
Ceiling-suspended air conditioners save space. (Which type / What)

The plenum is fitted on top of the warm air heater. (What / Where)

A welder must wear a face shield to protect his eyes from sparks. (Who /
What / Why)

Perspiration evaporates more slowly when the air contains a lot of moisture
(When)

Fiona has just seen Tom in the supervisor’s office. (Who -S/O-/Where)

* See Wh_ questions in the Grammar section in the APPENDIX
** S: subject, O: object
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INSTALLING A SPLIT-SYSTEM AIR CONDITIONER

Below are the instructions for the installation of a wall-mounted split-type air-
conditioning system taken from the manual of a well known firm. Read the
instructions carefully and arrange them as follows:

Instructions that are related to the:
a) installation of the indoor unit:
b) installation of the outdoor unit:
¢) preparation and connection of the refrigerant tubing:
d) preparation and connection of the electrical wiring:
e) preparation and connection of the drain hose:
f) hole in the wall for the tubes and wires that connect the units:
g) final preparation and testing of the system: e.g. 15 (test for leakage),

INSTALLATION PROCEDURE

This air-conditioning system meets strict safety and operating standards.
As the installer or service technician, it is an important part of your job to
install or service the system so that it operates safely and efficiently. So, for
a safe installation and trouble-free operation, read the instructions carefully
and follow each step of the procedure exactly as shown.

Anchor bolts
(4 pes)

Air intake 10 cm min.

1. Choose the right location for the -
outdoor unit, provide a solid base Concrete
and bolt it securely on it.

2. Select the proper position for the

; . Screw in
indoor unit and remove the rear clockwise

panel* from it.

3. Mount the rear panel on the
wall making sure it is horizontal
and strong enough to hold the
weight of the unit.

coamo o o
semmae o
i.—
.
o o
eec 0000000 of

* also called: fixing board or wall clamp.
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4. Determine which side of the indoor Indoor Outdoor
unit you should make the hole on g Side
the wall for the drain hose, the
refrigerant tubes and electrical
wiring that will connect the two
units.

5. Use a key-hole saw to cut the hole

on the wall at a slight downward
slant to the outdoor unit.

6. Measure the thickness of the wall,
cut the PVC pipe 6 mm shorter and
insert the pipe in the hole to protect S~
the tubes and wires.

Mounting slot Tab

7. Mount the indoor unit on the rear
panel.

8. Measure carefully the distance
between the two units and cut
the refrigerant copper tubes, the
insulation pipes and the electrical
wires at the appropriate length. Also,
measure and cut the drain hose, in
case an extension is needed.

Cover
Refrigerant
9. Insert the tubes in the insulation tubing
pipes, prepare the ends for

connection and shape the tubing Inter-unit

so that it can easily go into the wall Drain Wiring
hole. Also, make any other necessary hose
bends.
Slant
Indoor Drain
Unit hose
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10.

11.

12.

Prepare the ends of wires for
connection.

Push the wiring, refrigerant
tubing and drain hose through
the hole in the wall and make the
wiring and tubing connections
to the indoor unit carefully and
securely. Don't forget to ground
the unit.

Insulate the part of the drain
hose that runs in the room to
prevent damage from dripping
of condensation to floors or
furniture.

13.Adjust the indoor unit, so it is

securely mounted on the rear
panel.

14.Connect first the refrigerant

15.

tubing and then the inter-unit
wiring and power line to the
outdoor unit. Check that all
connections are correct, and
ground the unit.

Purge the air from the connecting
refrigerant pipes and leak test all
the joints on the tubing. If there
is no leakage, insulate them with
the tubing insulation.

Terminal
plate

Condensation

o; 6

Cabinet
J/ Access

panel

7

~

A Liquid line A

Outdoor Indoor
8 unit

B  Gasline

Q¥ ———— Insulation
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16. Open the service valves to let
the refrigerant stored in the
outdoor unit flow in the system.
If the tubes are longer than 4 m,
add the appropriate amount of
refrigerant.

17. Test run the air conditioner
and check for refrigerant leaks
around the service valves or
caps.

18. Wrap the wiring, refrigerant tubing
and drain hose together as one
bundle with armouring tape,
starting the wrapping from the
bottom of the outdoor unit to the
top of the tubing where it enters
the wall and is connected to the

indoor unit.

19. Clamp the tubing bundle to the wall
using a clamp/saddle approximately

every 120 cm.

20. Use putty to seal off the hole in the
wall to prevent rain and draught*

from entering.

* spelled draft in American English
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s EXERCISES Naes

1. Match the words (verbs, nouns) with their definitions.

A. Verbs

.to seal

. to wrap
.toinsert
.to bolt
.to ground
.to drip

OV WN

B. Nouns

1. putty

2. draught
3.slant

4. condensation
5. rear

6. bundle

7. drain hose

a) to fold paper, cloth, etc. tightly around something to
cover it completely

b) to fall in individual small drops

c) to fix something on a surface firmly with bolts and nuts

d) to cover an opening with something to prevent air, liquid
or other material from getting in or out

e) to put an object inside something, e.g. a hole

f) to connect an electrical appliance to a wire through
which electricity can pass into the ground if something
goes wrong with it

a) not horizontal; sloping; inclined position

b) the back part of something

c) plastic pipe used to remove water from a space or
container

d) a stiff white paste used to fix glass panes in place, to seal
off holes on the wall, etc.

e) a number of things tied or wrapped together

f) small drops of water which are formed when warm water
vapour touches a cold surface

g) a current of air that comes into a space in an unpleasant
way

2. Look through the instructions to find words similar in meaning to the ones

below.

to fix (1, 3, 7, 19)
place (1, 2)

stable; strong (1)
external (1)

firmly; safely; tightly (1, 11, 13)

suitable; correct (2, 8, 16)

internal (2)
board (2, 13)
level (3)
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3.

to decide (4)
pipe(s) (4, 8, 9...)
required (8, 9, 16)
right (14)

to examine to test (14, 17)
to earth (11, 14)

to remove; to empty (15)

connections (15)
to fold (18)

about; around (19)
current (20)

PRESENTING SEQUENCE OF ACTIVITIES

Use the installation instructions to make sentences as in the examples below.

4,

o

Before installing the outdoor unit, (you should) choose the right position for it.
The outdoor unit should be installed (only) after the right position for it is/has
been selected.

After selecting the appropriate position for the indoor unit, (you should) remove
the rear panel.

The appropriate position for the indoor unit should be selected before the rear
panel is removed.

Identify the wrong information in the following sentences and correct it.

We wrap the refrigerant tubes and the drain hose as one bundle with
armouring tape.
e.g. The electrical wires are also included in the bundle.

The hole on the wall must be cut at a slight upward slant and an iron pipe
should be inserted in it to protect the tubes and wires.

To prevent damage from dripping of condensation, we should insulate the part
of the hose that runs outside the room.

After connecting the refrigerant pipes to both units, we insulate them and fix
them with saddles on the wall.

After completing the connection of the two units, we test run the air-
conditioning system and purge the air from the refrigerant tubing.

The wrapping of the bundle of tubes and wires with armouring tape should
start from the hole in the wall and stop at the bottom of the outdoor unit.
The last step in the procedure is to perform a test for leakage.

Before operating the unit, we must charge it with refrigerant.
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5. Read the groups of instructions below and say which step of the installation
procedure they are related to.

A

Cut the wiring ends
with a cutter or knife
and strip the insulation.
Using the pliers, either
bend the wire to form
a loop suitable for
the terminal screw or
clamp each stripped
wire end with a ring
connector (depending
on the type of
wires). Following
the wiring diagram,
connect the wiring
to the corresponding
terminals on the
terminal plate of
the indoor unit, and
tighten the terminal
screw securely.

< 48m

dia. hole
== N

Rawl plug

C

It is recommended to
cut the tubes 30-50 cm
longer than the length
you estimate. Remove
burrs with a tube reamer
or file, put the flare nuts
on the tubes and make a
flare at each end. Using
the appropriate wrenches,
fasten the nuts tightly to
connect the tubes.

to—st

Strip 10 mm

Special
washer ™\

Stranded wire £ Solid wire
E
~ & I Loop
— Ring e =
connector &
Insulation
Screw
~| |~Screw and
Ring conncetor Special washer
Terminal plate Ring
connector
Wire —
B

Using the appropriate size drill, make holes in the wall
and insert the correct size rawl plugs for the mounting
screws. Put the panel in place, double check that it is
level and fasten the screws tightly.

Flare nut

.~ Copper tubing

Flaring tool

Union Flare nut
Torque wrench

Indoor unit —Adjustable wrench

Outdoor unit
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D

As you wrap the bundle with the armouring tape, take
care to cover half of each previous tape turn.

6.

E
Check that both service valves
on the outdoor unit are closed.

Use an adjustable wrench to
remove the caps from both
service valves.

Connect a vacum pump and a
gauge test set to the service port
of the wide tube service valve.

Open the low-pressure valve of
the gauge test set and start the

pump.

Close the valve and stop the
pump. With the hex wrench, turn
the valve stem on the narrow
tube to open it for 10 sec.

Use the hex wrench to fully
open first the wide and next the
narrow tube service valve.

Remove the vacuum pump hose
from the wide tube service
port and fasten it securely.
Also, fasten the caps of the two
service valves.

Vacuum hose

Vacuum ho&

 m—
@O
L 1
Vacuum pump

Outdoor unit |
| iy

3 &

Narrow_ | Service

wbe Nvalve i~ Wide tube
I Indoor unit J

Hex wrench
90° (1/4 turn)

Write the Greek equivalent of the following terms.

drain hose =
extension =
slant =

loop =

terminal =

ring connector =
wiring diagram =

340

terminal plate =
rawl plug =
burr =

reamer =
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In the first page of the instruction manual, there was a list of the materials, tools
and equipment required for the installation of the air-conditioning system. The
list is given below, but some words are missing due to missprinting.

Familiarize yourself with the list and then, listen to your teacher and complete
the missing words.

A. Tools and equipment required

1. Standard ﬁ_

2. Phillips screwdriver Electrician’s knife
3.0pen_____wrenches
4. Electricians Hole-cutting drill
or____ and wire stripper key-hole saw
5.
6. Flexible
7. Spirit level
8. Hole-cutting___ or key-hole saw
9.
10. Drill
11. Tube
12. Reameror_____ (for deburring)
13. Tube ___ tool.
14. Adjustable
15. _ wrenches
16. __ detector orliquid
17. Vacuum____ and gauge test set Tube reamer

18. Charging cylinder

B. Additional materials required (not supplied with the unit)

1. Coppertubesand A
2. Drain____ forextension (= =)
3. PVC pipe
4. Tubing Saddles
5. Insulated copper
6. Armouring tape [:@
[ — Ring connectors
8. Refrigerant lubricant
9. orsaddles G:VL_%
10. Rawl
11. Ring connectorsand Rawl plug
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FOLLOW UP

1. Match the following tools and equipment
with their synonyms in the list.

halide torch —
cross-point screwdriver —
service cylinder —

Allen hex sockets/keys —
flat-tip screwdriver —
tape measure —

level —

gauge manifold —

LW e NV R WDNPR

pipe cutter —

Portable charging equipment
(Vacuum pump, charging cylinder,
gauge test set and hoses)

2. EXPRESSING USE/USEFULNESS

Use the patterns below to describe the use/usefulness of the tools,
equipment and materials needed in the installation procedure.

Examples

® \We use/need the screwdrivers to screw/fasten the screws (in order) to mount
the indoor unit on the wall and make the wiring connections.

® To mount the indoor unit on the wall and make the wiring connections, we use/
need the screwdrivers.

® The screwdrivers are used/needed/required to mount the indoor unit on the
wall and make the wiring connections.

® The fastening of the screws that fix the rear panel is done with the screwdrivers.
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INSTRUCTIONS FOR SAFE AND PROPER INSTALLATION

Apart from the installation procedure, the manual included some warning and
caution notices for the safety of the installer and the user, and also some tips and
hints for the proper installation of the air-conditioning system.

Read them and say: a) which category/ies the information in each instruction
belongs to and b) which installation activity it is related to.

WARNING = unsafe practice that may result in

severe personal injury or death
CAUTION = unsafe practice that may result
in personal injury, product or
property damage

Valve
side
Min.
25¢cm

Avoid areas where electrical wiring
or water pipes are located.

Uninsulated drain hoses may | avoid
damage floors and furniture due | o girect sunlight

to dripping of condensation. * nearby heat sources that may
B affect performance.

Air intake

Do choose a place

* from which every corner of
the room can be uniformly air
conditioned,

* where tubing and drain hose have
the shortest run to the outside,

* which allows unrestricted air flow
around the unit and room for
maintenance.

5

Wrong or loose wiring may cause
the unit to misoperate or become
damaged. No wire should

touch the refrigerant tubing, the
compressor or any moving part.

Avoid

* direct sunlight,

¢ heat sources, exhaust fans, etc.

* damp, humid or uneven locations.

Outdoor
Do choose a place unit
* well ventilated and as cool as possible,
* that allows enough room around the unit
for air intake/exhaust and maintenance.

AN
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Don't forget to apply refrigerant
lubricant to the matching surfaces
before connecting the tubing. It
helps to make a smooth joint and
reduces gas leaks.

Apply refrigerant
lubricant here and here

Don't wind the armouring tape too
tightly, since this will decrease the
heat insulation effect.

Insulation

Min.
8 mm

Thickness:
min. 8 mm

To prevent heat loss and wet
floors due to dripping of
condensation, both refrigerant
tubes must be well insulated.

® the pressure in the system rises,
the operating cost increases,
the efficiency drops,

the moisture in the air may

If air and moisture remain in the refrigerant system:

— freeze and block the capillary tube,
— corrode the parts of the refrigerant system.
Therefore, they (air and moisture) must be purged completely.

/=]

Don't apply power to

fche system or Operate When reaming, hold
it until all tubing and the tube end down-
wiring connections ward and be sure that
have been completed. no copper scraps fall

into the tube
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Indoor unit m

Be sure that the condensation of the drain hose
splits away from the bundle and drips clear of
the unit and the tubing.

Also, that the water runoff from the hose doesn’t
stain the wall or drips to the balcony below or to
the road.

Drain m

hose

Outside drainage To avoid the risk of electric shock,
both units must be grounded.

Risk of Electric Shock

I EXERCISES s

1. Look through the instructions for safe and proper installation to identify the
words defined below. (The number in front of each definition corresponds to
the instruction the defined word is included.)

(3) to work improperly:

(4) unlimited; free; not blocked by obstacles:
(5) a) a piece of electrical equipment with revolving blades that carries air and

unpleasant smells out of a place:

b) slightly wet:

(6) a substance that is applied on metal surfaces or parts to make them move
smoothly:

(7) to wrap something flexible around an object several times:

(8) to take measures so that something unpleasant, dangerous or undesirable

does not happen:

(9) to destroy a metal by chemicals or rust:
(11) very small pieces of something (e.g. metal) that are no longer useful, so we

get rid of them:

(12) to change the colour; to make coloured patches or dirty marks on a surface:
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2. Fill in the gaps in the sentences below with the words defined in the previous

exercise.

1. The burnt gases from combustion in a car’s engine are expelled from it
through the pipe.

2. If you workin a place, or there is water on the floor,
make sure the electrical tools you use are grounded.

3. Metal produced by machine tools, should be gathered
and recycled.

4. To ensure that friction is reduced and the machine operates smoothly, apply

to its moving parts every forty hours of operation.

5. When all tests have been completed, the armouring
tape round the bundle of tubing and wiring and fix it with saddles on the
wall.

6. He inverted the glass, and the red wine the tablecloth
and his white shirt.

7. 1don’t know what’s wrong, but the hot-air heater A
think we should call the service technician.

8. The flow of air in and out of the unit guarantees higher
efficiency of the system. So, take care that the filtres are always clean.

9. The ideal refrigerant shouldn’t the metal parts of the
system.

10. Fortunately he shut the unit down just in time to a

damage to the compressor.

3. EXPRESSING OBLIGATION / NECESSITY*

Fill in the gaps in the sentences below with the appropriate verb to express
obligation / necessity or to give advice. Justify your choice.

e.g. When reaming, you should / had better hold the tube end downward so

that no copper scraps fall into the tube.

You____ cutthe hole on the wall for the tubing and wiring
connections before you mount the indoor unit on the rear panel” insisted
our teacher.

.APVCpipe___ beinserted in the hole to protect the wires and
tubes.

. To fix the bundle securelyonthewall,you____ useaclamp every
100-120 cm.

* See the table in the “Language Functions” section in the APPENDIX
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4. Before operating the air conditioner,you____ check that both
units are horizontal and securely fixed in place.
5.You_____wind the armouring tape around the bundle of tubes
and wires starting from the bottom of the outdoor unit.” advised Mr Smith.
6. “If the tubes lenghtisover4m,you____ add refrigerant to the
system” is written in the manual.
7. Since loose wiring may cause the unit to misoperate, technicians
tighten the terminal screws securely.

8You___ cutthe copper tubes 30-50 cm longer than the length
you estimate it is required.

9. “To avoid the risk of electric shock, bothunits____ be grounded”
said the notice by the terminal plate.

10. To prevent damage on floors and furniture,you _____ insulate
the part of the drain hose that runs in the room.

11. Before releasing the refrigerant in the system,you____ purge
the air from the connecting tubes.

12. To make a smooth joint and reduce gas leaks,you ___ apply
refrigerant lubricant to the matching surfaces before connecting the
tubing.

13. Before determining the position for the hole, you ___ make
sure that no electrical wiring or water pipes are located there.

14. Before operating the air conditioner,you ____ check that the
service valves are closed and their caps fastened tightly.

15.You___ install the unit at a location which allows unrestricted

air flow around it.

4. REPORTING INSTRUCTIONS

When your teacher explained the procedure for the installation of a split-type
air-conditioning system, one of your classmates was absent. Your teacher
asked you to inform him.

Work in pairs. Taking your information from the installation procedure on ps.
331-334, the activities described on ps. 337-338 or the tips and notices on
ps. 341 -343, inform your partner about the teacher’s instructions. Also, see
the table in the Language Functions section of the APPENDIX

Examples

® He advised us to install the indoor unit to a place where tubing and drain hose
have the shortest run to the outside.

® He said that we should insulate the part of the drain hose that runs in the room,
to prevent damage to floors and furniture.

® He warned us that we run the risk to be electrocuted if we apply power to the
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system before all tubing and wiring connections have been completed.
® He reminded us that, after purging the air from the tubing, we should check
the joints for leakage.

Writing Activity Letter of application

George Stratigakis, a 26-year-old technician who specialises in installing and
maintaining air-conditioning systems, has recently left his job because he is
planning to go to England. He wants to find a job and also to study at a university
there to become a H.V.A/C. engineer. Some days ago, he saw an advertisement
in the English newspaper «The Independent» about a post in a company that
manufactures, installs and maintains air-conditioning systems. The post seemed
to meet his demands, so he decided to write a letter to the company expressing
his interest in it.

Imagine that you are George. Write the letter by making the necessary changes
and additions to the following sets of words and phrases. (Form the verbs in the
appropriate tense, add pronouns, articles, prepositions, etc.)

Send your letter to: The Personnel Manager

D.K.S. Co.
256 Queen Elisabeth’s st.
Liverpool
England
Your address
Date

Addresee and
his address

Dear Sir,

| see advertisement / «The Independent» 18th April / air-conditioning
systems technician / your branch in Liverpool.

| write letter / since be interested above post / and think have / right
qualifications.

| be 26 years old, / not married.

| finish Technical and Vocational School, / where specialized Air
Conditioning systems / 8 years ago.

When discharged from army, / | attend one-year training course
/ installing and maintaining air-conditioning systems, as well as
seminars organised / various air-conditioning systems manufacturing
companies. For next 4 years, / | work as air-conditioning systems
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installer and maintenance technician / CENTRATHERM company in
Crete. / Consequently, acquire quite wide experience on field.

| speak English fluently. / | get FCE 3 years ago / and as supervisor in
CENTRATHERM Co. be English, / | have lot practice / language.
Reason | leave / previous job be / | want work England / improve
knowledge of language / and extend work experience. / | also plan
study / Technical University there / become H.V.A/C. Engineer.

Mr. Robertson, / supervisor in CENTRATHERM Co., / kindly agree
/ provide me letters of recommendation, / photocopy of which |
enclose.

Next week, / | be England / and stay there a month. / So, hope / you
can arrange interview / which | have opportunity give / any further
information / you may wish.

Address be: Daffodile Lane 5A, London S.E. 36, England.

Hoping you consider / application favourably, / | look forward hearing
/ you soon.

Yours faithfully,
Signature

Name in full
Occupation
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APPENDIX

1. MATHEMATICAL SYMBOLS - NUMERICAL OPERATIONS

2. LANGUAGE FUNCTIONS

3. GRAMMAR

4. IRREGULAR VERBS

5. SPELLING

6. MODEL LETTERS

7. GLOSSARY
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1. MATHEMATICAL SYMBOLS AND NUMERICAL OPERATIONS

HOW TO READ FIGURES

You read them the same way as in Greek, that is, from the highest to the lowest
number. Don’t forget to add and after hundred.
e.g. 8,003,002,678: 8 billion, 3 million, 2 thousand, 6 hundred and seventy eight
573,450,876: 5 hundred and seventy three million, 4 hundred and fifty
thousand, 8 hundred and seventy six

HOW TO WRITE WHOLE NUMBERS (INTEGERS) AND DECIMALS

Greek people put a point (.) English people put a comma (,)
to show thousands. instead.
e.g.3.260 e.g. 3,260
Greek people put a comma (,) English people put a decimal point (.)
to show decimals. instead.
e.g. 7,75 (emtd KOppa e.g. 7.75 (seven point seventy five)

eBSounvra mévte)

HOW TO EXPRESS NUMERICAL OPERATIONS

SYMBOL VERB NOUN
+ (plus) add addition
- (minus) subtract subtraction
x (multiplied by.../times) multiply multiplication
: (divided by.../to...) divide division

= (equals/makes)

e.g. 6+ 8 =14 - six plus eight equals/makes fourteen
16 - 3 = 13 > sixteen minus three equals/makes thirteen
7 x4 =28 - seven multiplied by four equals twenty eight,
or seven times four makes twenty eight
48 : 8 = 6 - forty eight divided by eight equals six,
or forty eight to eight equals six

¢ The result of an addition is called sum.

¢ The result of a subtraction is called difference.
¢ The result of a multiplication is called product.
¢ The result of a division is called quotient.
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HOW TO READ FRACTIONS

NOTE Cardinal Numbers Ordinal Numbers
1 1st (first)
2 2nd (second)
3 3rd (third)
4 4th (fourth)
5 5th (fifth)
6 6th (sixth)
7 7th (seventh)
etc. etc.
18 18th (eighteenth)
90 90th (ninetieth)
100 100th (hundredth)
1,000 1,000th (thousandth)
1,000,000 1,000,000th (millionth)

There are four ways to read fractions:

1. Use cardinal numbers for the numerator (the number above the line) and
ordinal numbers for the denominator (the number below the line).

! one sixth
e.g./6
\No
— nine nineteenths
19

2. Use: «over» after the numerator.

3. Use: «divided by» after the numerator (which is not very common).

4. Say: «the ratio of (numerator) v, (denominator),,

five divided by seven

N|wn

{five over seven

the ratio of five to seven

one point two divided by six point five
the ratio of one point two, to six point five

e.g.
\ 1 {one point two, over six point five

6.5
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HOW TO READ POWERS

Use the patterns:
a) (number) to the power (cardinal number)

b) (number) to the (ordinal number)

. { six to the (power) eight . f twoto the (power) five

€.g. six to the eighth two to the fifth

/ squared

2
Especially for the powers of 7 \we usually say
AN cubed

N3/

e.g. * 4% four squared, * 8%: eight cubed

* The number to be raised to a power (e.g. 4 or 8) is called the base, while the power the base is
raised to (e.g. 2 or 3) is called the exponent.

In case of a negative power, use the pattern: (number) to the (power) minus
(ordinal number)

67 six to the (power) minus seven (not seventh)
10 ten to the (power) minus four (not fourth)

HOW TO READ ROOTS

Use the pattern: (ordinal number) ., o (cardinal number)

e.g. * /8 sixth root of eight, * 4./25 fourth root of twenty five

_/ square root
\ cube root

AN

Especially for the o \/,/ we usually say

e.g. \/g square root six, *3\/§cube root nine

* The symbol \/_ is called radical and the number on the left of it (e.g. the number 3 above),
the index of the radical.
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HOW TO READ MATHEMATICAL SYMBOLS

SYMBOLS HOW TO READ THEM
£ ...plus or minus...
= ...Is equivalent to.../identical with...
== ...is approximately equal to...
(e ...varies as.../is proportional to...
> .. is greater than...
< .. is less than...
> .. is greater than or equal to...
< .. is less than or equal to...
>< ... is less or greater than...
|a] absolute value
% ...per cent
oo infinity
f (x) f of x /the function of x
[0 in brackets/square brackets
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2. LANGUAGE FUNCTIONS

NOTE * Inf. = infinitive
p.p. = past participle

EXPRESSING / USE / USEFULNESS / INSTRUMENT

® \We +verb/can +inf. ... with a / the ....

® \We +verb / can +inf. ... (by) using (a) ....
— We (can) do this (by) using (a) (tool / instrument)

® \We use /need a/the...to +inf.
— We use / need a/ the (tool / instrument) ¢ o that

® To+inf. ..., we use / need a / the ...

— To do this, we use / need a / the (tool / instrument)

® A/The...is / are used / needed / required to + inf.
— A/ The (tool/instrument) s cod / needed / required to do that (activity)

® A/The...is / are used / needed for + gerund...
— A/ The (tool/instrument) i ced / needed for doing that

® (The) + gerund /noun (of...) is / can be / must be done with a / the...

— (The) V+-ing / noun (of) ... is / can be / must be done with a / the
(tool / instrument)

Examples

- We (can) test for refrigerant leaks with a halide torch.

- We (can) cut metal rods by using a hacksaw.

- We use a / the drill to cut holes in solid metal.

- To take internal measurements, we need the internal calipers.

- To make the wiring connections to the indoor unit, the cross-point screwdrivers
are used/needed/required.

- The lock-grip pliers are used to hold metal pieces steady.

- The two manometres are needed to indicate the amount of pressure in the
cylinders.

- Dies are used for cutting threads on the surface of metal rods.

- The fastening of the screws that fix the rear panel is done with the screwdrivers.
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DESCRIBING HOW THINGS ARE DONE

® \We + verb / can +inf. ...
— We do / can do this by + gerund

® ..is/canbe+p.p. ... by doing that
—...is / can be done

Examples

— We (can) lower the temperature in a space by removing heat from the air in it.
— The temperature in a space is/can be lowered by removing heat from the air in it.
— We (can) control the speed of a car by pressing the accelerator pedal.

— The speed of a car is/can be controlled by pressing the accelerator pedal.

EXPRESSING PURPOSE

® To / In order (not) to + infinitive, ....
® ...to/in order (not) to / so as (not) to + infinitive
o (Present / Future sentence) s (that) / in order (that) + present tense / can +

inf./ will +inf.

Examples

— Robots and pallet changing systems are used to load workpieces on the CNC
machine tools.

—(In order) to increase productivity, you should buy new machinery.

— You should get up at six, so as to have enough time to get ready.

— I gave him the address so that he could write to the Production 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.

EXPRESSING PARALLEL INCREASE

The + comparative ...., the + comparative

Examples

— The more heat is removed from an object or space, the colder it becomes.
— The more toxic a substance is, the less it is used.
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GIVING INSTRUCTIONS

® |mperatives ® Don’t + imperative
® You’'d better + infinitive ® Avoid + gerund
® You should/must/have (got) to + inf. ® You shouldn’t/mustn’t/needn’t + inf.
® You don’t have/need /haven’t got to + inf.

Examples

— Charge the system with R-134a.

— You should wear a face shield when arc welding.

— The system shouldn’t be charged with R-134a.

— Before test running the unit, you must earth it.

— Avoid carrying sharp tools in your pocket.

— You’d better put the hacksaw blades in the box.

— Don’t [ you shouldn’t pull the electric drill by the cord.

— You don’t have/need to wear a shop cap if your hair is short.

— You mustn’t/needn’t grind the chisel. | ground it just before we started.

REPORTING INSTRUCTIONS

to.../ not to....
told me to try (not) to.../ to avoid+gerund...
Subject (you/he/they...) advised you always to.../ never to...
warned him be careful when... to.../ not to...
reminded us to make sure we/ (that) the... + present
said
: insisted we must/should/mustn’t/shouldn’t + inf.
Subject (I/she/they... warned us that it is dangerous to...
reminded us
Examples

— He insisted that we should roll our sleeves up when working with moving
machinery.

— He warned us that it is dangerous to work with ungrounded power tools.

— He reminded us that we should grind the cutting tool every twenty hours of use.

— He said that we should be particularly careful when working with the squaring
shears.
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COMPARING / CONTRASTING (Presenting similarities and differences)

In case of

Similarity Dissimilarity
all / both / none / (n)either (of)... only (the)...is/ has / uses...
both / (n)either (the)... and / (n)or (the)... | ...is / has / uses... instead (of...)
like / as (the)..., (the)... is / are, etc. unlike (the)..., (the)... is / are ...
...Is / are similar to / identical to... ...Is / are dissimilar (to...) / different (from...)
... is / are the same as (the)... ... differ(s) from...
... is / are as + adjective + as... ... is / are not as / so + adjective as...
... also / too / as well (as)... ... but / while / whereas / on the contrary
...50 / neitheris /are /do/does/can/has... | on the other hand...

Examples

— All three engines have cylinders.

— Both conventional and fuel injection engines have spark plugs.

— Only mechanical refrigeration can achieve flexible ranges of temperature.

— In diesel engines, the fuel is self-ignited, but/whereas/while in gasoline engines,
it is ignited by means of a spark.

— In soldering, the filler rod is an alloy of tin and lead. In brazing, on the other
hand, it is an alloy of brass.

— 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 four-stroke engines, two-stroke ones have only ports in their cylinders.

— Four-stroke engines have valves; two-stroke enginess have ports, instead.

— The distributor of an engine with electronic ignition is different from that of a
conventional engine.

— A gasoline engine is not so energy saving as a diesel engine is.

— Flexible ranges of refrigeration can be achieved by either an absorption or a
compression refrigeration system.

— Neither absorption nor compression refrigeration uses ice as a cooling medium.

— Although absorption systems can achieve flexible ranges of refrigeration, they
aren’t so widely used as compression systems.

— In oxyacetylene brazing, a mixture of oxygen and acetylene is used as a heat
source, and so is in oxyacetylene welding.

— CFCs contain chlorine, (and) so do HFCs.

— He is an excellent technician as his father (was).
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CLASSIFYING

In the table below, there are sentence patterns used to classify an item to the
category it belongs to, or to present the various classifications of a general
category.

Examples

— According to the type of fuel used, car engines are distinguished into gasoline
and diesel engines.

— Diesel engines are a type of heat engines.

— Mechanical saws belong to power tools.

— A triangle is a type of geometrical shape.

— Non-ferrous metals can be classed into those found in large amounts and those
found in small amounts.

— There are three types of matter: solids, liquids, gases.
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EXPRESSING OBLIGATION / NECESSITY

Obligation does not always have the same degree of emphasis. It ranges from
strong obligation (duty) up to useful advice or suggestion/recommendation and,

as a result, it is expressed with the use of different verbs. Study the table.

must / have to

Both express strong obligation or necessity and are also used to express
emphatic advice. Must is often used in written orders or instructions.

e.g. — “You must be home by 11 o’clock”, my father said.

— “If you come late again, you’ll be fired. You must / have to get up
earlier in the morning” my employer said.

— «Passengers must be at the station 30 min before departure» is
written on a sign at the station. (written instruction)

— You have to wear an overall in the workshop, don’t you? (regulation)

— | have to be home by 11 o’clock. (my parents insist on that)

— He is a very interesting person. You must meet him. (emphatic advice)

— You mustn’t smoke near the petrol pump.

should*/ought to

Both express obligation or duty, but more gently, not so strongly as must
and have to. They are also used to indicate a correct or sensible action, to
give advice or remind someone of his duty.

Should is widely used in formal notices or information sheets.

e.g. — You should practise at least two hours a day.
— On hearing the alarm, visitors should evacuate the building.
— “You should install the unit far from direct sunlight”, was written in
the manual.
— You ought to report the accident.
— You shouldn’t tell lies.

* Should is the most usual form.

had (../d) better

It expresses even less strong obligation. It is used to give a useful advice, to
make a suggestion or to warn somebody. It refers to the present or future.

e.g. — You'd better wear gloves when hammering on metal objects, to
protect your hands from flying chips.
— You’d better turn the machine off. The motor has overheated.
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EXPRESSING CAUSE / REASON RESULT / CONSEQUENCE

Cause / Reason Result / Consequence
because of SO —
due to } + noun as a result
thanks to consequently
therefore
thus + sentence
as (in) this way
since } + sentence for that reason
because that is why
Examples

— Because of [ thanks to the flexible ranges of temperature they can achieve,
electric refrigerators are widely used all over the world.

— Due to their accuracy, productivity and repeatability, CNC machines have
brought tremendous changes in metal working industry.

— As / since [ because their body consists of sections, cast iron boilers can be easily
extended.

— Ammonia is toxic and explosive, so [ as a result, it is used only with open-type
compressors.

— CNC machines drastically increase production rates, therefore/ for that reason/
consequently, they represent a large investment for any industry.

— CNC machines inspect both cutting tools and workpieces during machining
operations, thus reducing non-machining time.
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3. GRAMMAR

SIMPLE TENSES — USE

S. PRESENT
(action iepfaiedlin present)

PAST———e—e¢—e—o—>»[UTURE
PRESENT

e.g. SHAFF produces CNC machines.

Time markers

always never
usually seldom
often  sometimes

every day/week/month...

S. PAST
(action completed in past)

PAST o | » FUTURE
PRESENT

e.g. SHAFF produced thousands of CNC
machines last year.

Time markers

ago
before

then, when...
yesterday

last week/month/year...

S. FUTURE

(action to happen i.T, future)

PAST I *—» FUTURE
PRESENT

e.g. SHAFF will/is going to produce a new
model next year.

Time markers

tomorrow

next week/month/year
in a week/month time
in the future

after...

S. PRESENT PERFECT
(action started in past, not completed yet)

PAST

-

PRESENT

» FUTURE

e.g. SHAFF has recently produced a new model.

Time markers

recently, lately
already, (not) yet
just, ever, never
(since, for)

S. PAST PERFECT

(action completed in past
befori another in past, too)

I » FUTURE
PRESENT

PAST

e.g. SHAFF had produced CNC machines long
before other companies (did so) in the 60s.

Time markers

when + Past - Past Perfect
before+gerund—>Pa. Perfect

already, (not) yet
just, ever, never
long before...
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SIMPLE AND CONTINUOUS TENSES

A. AFFIRMATIVE FORM

V = verb of the sentence
Aux. = auxiliary verb
Inf. = infinitive
_—regular V +-ed

= t ticipl
PP = past particip e\irregularV3rd column

SIMPLE

CONTINUOUS / PROGRESSIVE
(to be + V+-ing)

PRESENT
Subject + V. in basic form
SOS 3rd singular +-(e)s

— They adjust car engines.
— He writes novels.

PRESENT
| am/he, she, it is .
we, you, they are> + Vi-ing

— They are adjusting an engine.
— He is writing an article.

PAST

St _Regular V +-ed

“lrregular V 2nd column

— They adjusted the engine.
— He wrote a long article.

PAST
I, s/he, it was .
we, you, they were >+ V4-ing

— They were adjusting the engine.
— He was writing an article, when you
came.

FUTURE

Subject + shall / will + inf.

*(1, we shall + inf.)

Subject + am/is/are going to + inf.

— They are going to adjust it soon.
— He will write a new article.

FUTURE

I, we shall be .
You, s/he, they will be—>+V+ing

— They will be adjusting it from 4 to 6.
— He’ll be writing the article all
afternoon.

PRESENT PERFECT
I, we, you, they + have + pp
he, she, it + has + pp

— They have just adjusted it.
— He has already written it.

PRESENT PERFECT
I, we, you, they have been + V+-ing
he, she, it has been + V+-ing

— They have been adjusting it for 3
hours.
— He has been writing it since 7 a.m.

PAST PERFECT
Subject + had + pp

— They had adjusted it long before you
asked.

— He had written 5 novels before he
became famous.

PAST PERFECT
Subject + had been + V+-ing

— They had been adjusting it for 3
hours before you called.

— He had been writing the article for 3
hours before you woke up.

364




INTERROGATIVE AND NEGATIVE FORMS IN ACTIVE AND PASSIVE VOICE

Sentences are classified into two categories:

A. Those that have an auxiliary verb

If the Verb of the sentence is one of
the following:

be (am/is/are/was/were)

have (have/has/had)

shall/will (shall/should/will/would)
can (can/could)

must

may (may/might)

That is, all active and passive tenses
apart from S. Present and S. Past

B. Those that don’t have auxiliary verb

That is, S. Present and S. Past
sentences in Active Voice. They
need the verb DO (do/does/did)
to form questions and negatives.
S. Present: do/does

— |, we, you, they do

— 3rd person singular: s/he, it
does

* (the ending -s of the V is
deleted)

S. Past: did

All persons + did + the V in

the basic form =1st column of
Irregular V / (the ending -ed
deleted in Regular V.)

We simply add not after the We add do/does/did not before

verb. the Verb of the sentence (which
w | They are not playing returns to the basic form).
s |-Itisn’t used — We live in Kozani. -> We don’t
= |- We weren’t sleeping live in Edessa.
< |-/ will not (won’t) go — He studies Maths. - He doesn’t
8 - He has not come yet study Physics.
= |- They haven’t been repaired — We worked until 8 p.m. - We

- He hadn’t called didn’t work till 9.

- They may not come — He went to the pub. - He

- You shouldn’t call him didn’t go to the cinema.

We bring the verb before the We add do/does/did in the

subject, in the beginning of the beginning of the sentence (which
: sentence (inversion). returns to the basic form).
~ | — Are they studying? — | work for CIEN Co. - Do you
< | — Is he a welder or a drafter? work for SHAFF?
g — Was he at the party? — He drives fast. - Does he drive
e« | — Were they fixed securely? carefully?
5 — Will you fix it? — They replaced the compressor.
~ | — Can they adjust it? - Did they replace the motor?
Z | — Has it been replaced? — They slept late. - Did they

— Had they called? sleep well?
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Wh_ questions

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

REMEMBER

We form questions by:
a) changing the position of the subject and the auxiliary verb (be, have, can,
must, may, shall/will).
e.g. He is a HV.A/C. engineer. > What is he?
They have bought a new car. > What have they bought?

b) using do/does in present simple and did in past simple questions.
e.g. He studies Physics. - What does he study?
They went home by bus. - How did they go home?

Examples

— Why did you charge the system through the high-pressure side?
— Which model have they decided to buy?

— How does a motor operate?

— Where will they have lunch?

— How much does this burner cost?

— What can they do?

IMPORTANT

who

which When they are used to ask about the subject, they are followed

what by an affirmative verb, not an interrogative.
whose

Examples

® The Personnel Manager interviewed Peter.

— Who interviewed Peter? Subject (S)
— Who did the Personnel Manager interview? Object (O)
® The dry-bulb thermometer measures temperature.

— Which instrument measures temperature? Subject (S)
— What does the dry-bulb thermometer measure? Object (0)
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Passive Voice

Passive voice is very common in English, especially in technical English. As a result,
it is useful to know when to use it and how to form it correctly.

I. USE

1. We use the Passive Voice when the activity of the subject is not transferred
to anyone or anything, it is only the subject to which something happens.
e.g. This pump hasn’t been used for ages.

2. Itis preferable to use it when:

a) the emphasis in the sentence is rather on the action than on the agent
(= the person performing the action or the object that causes it).

e.g. — Television was invented by a Scot called Logie Baird.
— It was fixed in place with bolts and nuts.

b) the agent is unknown, unimportant, obvious, or it is better not to be
mentioned.

e.g. His car was stolen four days ago. (We don’t know who stole it)
— She was offered $500 as a reward. (The person who gave the money
to her is unimportant)
— Million of cars are produced in Japan every year. (The agent is
obvious)
— The students repoted that during the break a window was broken,
but they didn’t say who broke it. (They don’t want to say who did it)

c) we describe the steps of a procedure.

e.g. — Liquid ammonia is heated in the generator and becomes a gas which
passes into a condenser where it is cooled and changed into a liquid
again.

3. It is also used in impersonal expressions, such as: it is said / believed /
expected / announced / recommended / estimated / considered, etc.

e.g. — It is estimated that the installation will cost 1,000,000 drs.
— It is considered the best ventilator in the market.
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Il. FORM

The passive sentence consists of the:

A B C
subject passive verb agent

In most passive sentences, the agent is omitted. If it is mentioned, it is
introduced with by or with.*

The passive verb is formed as follows:
verb to be + past participe

(put in the appropriate tense) (of the verb of the sentence)

*by if it shows who or what performs the action, with if it shows the means that performs it.
e.g. He was killed by a stone (It fell and killed him)
He was killed with a stone (Someone used it to kill him)

Examples

—Jeans are made of cotton.

— America was discovered by Columbus.

— Iceboxes have been replaced by electric refrigerators.
— The joint must be cleaned with a wet cloth.

PASSIVE VERBS IN SIMPLE AND CONTINUOUS TENSES

Tense Structure Example
S. Present am/is/are The letter is written
Pr. Continuous* am/is/are being The letter is being written
S. Past was/were The letter was written
Past Continuous* | was/were being V+ p.p | The letter was being written
S. Future shall/will be The letter will be written
S. Pr. Perfect have /has been The letter has been written
S. Past Perfect had been The letter had been written
can/could The letter can/could be written
Modal (auxiliary) | shall/should—~ The letter should be written
verbs will/would — be+p.p The letter will/would be written
may/might The letter may/might be written
* Only the Present and the Past continuous tenses are commonly used in Passive
Voice. The rest of the continuous tenses are rarely used in it.

368



llIl. TURNING ACTIVE SENTENCES INTO PASSIVE

SUBJECT ACTIVE VERB OBIJECT
A S\I\Tlitch cont;ols the speed gf the motor.
¢ \/ l
The speed of the motor is controlled by a switch.
SUBIJECT PASSIVE VERB AGENT

When changing active sentences into passive:

a. The subject of the active sentence becomes the agent of the passive sentence.
b. The object of the active sentence becomes the subject of the passive sentence.
c¢. The active verb becomes passive (= verb to be + p.p.)

Examples

Active: We measure length either in centimetres or in inches.
Passive: Length is measured either in centimetres or in inches.
Active: Isaak Newton invented the laws of motion.

Passive: The laws of motion were invented by Isaac Newton.
Active: The technician will repair the pump tomorrow.
Passive: The pump will be repaired tomorrow.

Active: He hasn’t paid the bill yet.

Passive: The bill hasn’t been paid yet.
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Conditionals

I. 1st Conditional

USE
We use the 1st Conditional to refer to situations that are likely to happen in the
future or are true in the present*.

FORM
Imperative
Present
If + Present—> Future (= shall/will + infinitive)
can
may } + infinitive
must**

* In this case, when is usually used instead of if, and the:
if/when + S. Present —> S. Present structure.

** Also have to, had better...

Examples

—If I go to London this weekend, I’ll visit the British Museum.

— If the weather is good, we can go for a walk in the park.

— If we finish early, we may join you at the pub.

— If you want to get better marks, you must study harder.

— If you need any more money, ask your father.

— If you mix yellow and green, you get blue.

— When metals are heated over a certain temperature, they melt.

Il. 2nd Conditional

USE

We use the 2nd Conditional to talk about improbable, unreal or imaginary
situations in the present or future. It is also used to make a suggestion, give
advice or express regret.

would
AShiis should
If + Past,—> could + infinitive
might
had to
Examples.

— If  were you, | would buy a four-wheel drive car. (I recommend it to you.)

— If I won the first prize, | might stop working. (But probably | will not win it.)
— If I had the right tools, | could fix it. (But | don’t have them.)

— If you got the 7:30 train, you would be in time. (I suggest you should get it.)

370



l1l. 3rd Conditional

USE

We use the 3rd Conditional to talk about unreal past situations; that is, when
there isn’t a possibility for the action in the main clause (apodosis) to be
fulfilled, because the action in the if-clause (hypothesis) didn’t happen. It is
also used to express relief or regret for something that didn’ happen.

FORM would
If + Past Perfect, —» CO_U|d have + p.p.*

(had + p.p.) might

should

regular verb + -ed (walked, repaired)

~

* Past participle =
"> 3rd column of irregular verbs (written, given)

Examples

— He is lucky. The train he intended to catch, crashed. If he had caught it, he might
have got killed. (But fortunately he didn’t catch the train, so he is safe.)

— If I had had more money then, | could have bought a better car. (But unfortunately
I didn’t.)

—If I had not been so busy yesterday, | would have joined you at the pub. (But |
was very busy until late, so I didn’t come.)

— She would have gone to the University if she had passed the exams. (But she
didn’t, so she didn’t/can’t go to the University.)

Relative Clauses

A Relative Clause is the part of a sentence which defines or provides information
about the person, animal, thing, place or time the speaker/writer refers to. They
begin with a relative pronoun as follows:

E;ZZ‘?:: persons atr::ir:: ;:S place time
who v
which v v
that v v
whose v v
where v
when v
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Examples

— The man is a trainee machine-tool operator. He had an accident.
® The man who had an / the accident is a trainee machine-tool operator.

— CFCs destroy ozone. They include chlorine.
® CFCs, which include chlorine, destroy ozone.

— You borrowed a flaring tool. It is mine.
® The flaring tool that* you borrowed is mine.

— The man is an experienced welder. His face shield is on the shelf.
® The man whose face shield is on the shelf is an experienced welder.

— The technicians installed the air conditioner next to the window. It is over the
radiator (= near a direct heat source).

® The place where* the technicians installed the air conditioner is near a direct
heat source.

* The relative pronoun can be omitted in these sentences.

Replacing a sentence with a participle

Present and past participles are often used to replace a sentence.

NOTE | a) When the verb of the sentence replaced is active, the active/present
participle* is used.

b) When the verb of the sentence replaced is passive, the past/passive
participle** is used.

* Present/Active Participle = verb + ing, e.g. working, repairing

, regular verb + ed, e.g. worked, repaired

* ¥ H Ha =
Past / Passive Participle \3rd column of irregular verbs, e.g. burnt, melted

Examples
® He opened the tool case and took the service valve ratchet.
— Opening the tool case, he took the service valve ratchet.

® He fell from the ladder and broke his leg.
— He fell from the ladder breaking his leg.
— Falling from the ladder, he broke his leg.

® As / Since / Because he feared the motor would overheat, he turned it off.
— Fearing the motor would overheat, he turned it off.

® As she didn’t know the language, she had difficulty in finding her way home.
— Not knowing the language, she had difficulty in finding her way home.

® peter entered the boiler house. He was accompanied by the service engineer.
— Peter entered the boiler house accompanied by the service engineer.
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INFINITIVE PASTTENSE PAST PARTICIPLE

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
fy
forget
forgive
freeze

get

4 . LIST OF IRREGULAR VERBS

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

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

INFINITIVE

know
lead
learn*
leave
lend
let
light*
lose
make
mean
meet
melt*
pay
put
read
rend
ride
ring*
rise
run
say
see
sell
send
shake
shine*
shoot
show*
shut

sing

knew
led
learnt
left
lent
let

lit
lost
made
meant
met
melted
paid
put
read
rent
rode
rang
rose
ran
said
saw
sold
sent
shook
shone
shot
showed
shut

sang

known
led
learnt
left
lent
let

lit

lost
made
meant
met
molten
paid
put
read
rent
ridden
rung
risen
run
said
seen
sold
sent
shaken
shone
shot
shown
shut

sung

PASTTENSE  PAST PARTICIPLE
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INFINITIVE PASTTENSE PAST PARTICIPLE

give
go
grind*
grow
hang*
have
hear
hide
hit
hold
hurt
keep
be
strike
sweep
swim
take
teach
tear
tell

NOTE

gave
went
ground
grew
hung
had
heard
hid
hit
held
hurt
kept
was
struck
swept
swam
took
taught
tore
told

given
gone
ground
grown
hung
had
heard
hidden
hit
held
hurt
kept
been
struck
swept
swum
taken
taught
torn
told

INFINITIVE
sink

sit

sleep
smell*
speak
spend
spell*
spoil*
spread
spring
stand
steal
think
throw
understand
wake*
wear

win
wind

write

sank
sat
slept
smelt
spoke
spent
spilt
spoilt
spread
sprang
stood
stole
thought
threw
understood
woke
wore
won
wound
wrote

PAST TENSE  PAST PARTICIPLE

sunk

sat

slept
smelt
spoken
spent

spilt

spoilt
spread
sprung
stood
stolen
thought
thrown
understood
woke/woken
worn

won
wound
written

The verbs marked with an asterisk also form the S. Past tense and the past

participle as if they were regular (+ -ed).
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5. CHANGES IN SPELLING

Vowels: a, e,i,0,u,y, W

Consonants: b, ¢, d, f, g, h, j,
k,I,m,n,p,q,r
S, t,v,W,X,Y,2

I. When adding the ending -s

1. Instead of adding -s, we add -es to:

-S a bus = buses, a kiss —> kisses
Nouns -sh I wash - s/he washes
a) endingin \ -ch e.g. | watch = s/he watches
Verbs -X a box - boxes
-z I buzz > s/he buzzes

Nouns
b) N

ending in -o before which there is a consonant

Verbs
e.g. a hero - heroes, a cargo —» cargoes
I do = s/he does, I go - s/he goes
but a photo = photos
a studio - studios nouns of foreign origin
a kilo - kilos or abbreviations

a piano - pianos

2. In words ending in -y before which there is a consonant, the -y changes to -ie
before the ending -s.
e.g. abody - bodies, a city —cities
I study > h/she studies, | worry ->s/he worries

but a boy - boys,
a day - days
I enjoy = s/he enjoys,
I buy = s/he buys

there is a vowel before the -y

3. When the ending -s is added to the following twelve (12) nouns which end in
-f or -fe: life, knife, wife, self, shelf, half, thief, leaf, loaf, wolf, calf and sheaf, the
-f/fe+s changes to -ves.

e.g. ahalf = halves, a life - lives, a knife = knives
but roof - roofs, proof = proofs, chief-> chiefs

375



Il. When adding the endings -ed, -er, -est, -ing

1. If a word ends in one -e, we drop this -e before the above endings.

e.g. live = lived, living, prepare - prepared, preparing
simple = simpler, simplest large - larger, largest

but see - seeing (it ends in 2e)
be - 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 > s/he studies, | worry = s/he worries
easy - easier, easiest, heavy = heavier, heaviest

but |play > s/he plays
grey - greyer

} there is a vowel before -e
3. When the ending -ing is added to a verb that ends in -ie, the -ie- changes to -y-.
e.g. lie - lying, die - dying

4. If a one-syllable word ends in a consonant (apart from -x) before which there
is a vowel, the final consonant is doubled when -ed, -er, -est or -ing is added.

e.g. stop - stopped, stopping, drop = dropped, dropping
big = bigger, biggest, hot = hotter, hottest

but fix = fixed, fixing (it ends in x)

form - formed, forming }there is another consonant
dark = darker, darkest before the final one

5. If a word of more than one syllables, whose final syllable is stressed, ends in a
consonant (apart from -x) before which there is a vowel, the final consonant is
doubled when -ed, -er, -est or -ing is added.

e.g. refer - referred, referring, begin = beginning
permit = permitted, permitting

but listen - listened, listening } the final syllable

clever = cleverer, cleverest is not stressed
limit = limited, limiting } there’s another consonant
order - ordered, ordering before the final
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IMPORTANT

lll. When adding the suffix -ly to adjectives

1. Adjectives ending in -le change the -e-in -y-
e.g. simple - simply

2. Adjectives ending in consonant(s) + y change the -y- in -i-
e.g. angry = angrily

3. Adjectives ending in -I double the -I-
e.g. beautiful - beautifully

377



378



o v s W INPR

6. MODEL LETTERS

BUSINESS INQUIRY LETTER
LETTER FOR PLACING AN ORDER
LETTER OF COMPLAINT
INQUIRY LETTER FOR STUDIES
LETTERS OF APPLICATION
CURRICULUM VITAE
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BUSINESS INQUIRY LETTER

22 Gounari st.
SENDER’S | Maroussi
ADDRESS | Athens

Greece

DATE 6th February 200...

POSITION Customer Service Department

20 Morrison st.

| visited your stand at the International Fair of Thessaloniki
last month and | was very impressed by the display of your new
line of drafting media.

Could you, please, send me your catalogue of the complete
range of these media with your export price list.

I would also like to inquire whether a demonstration of your
new fully developed electronic digital plotter could be arranged
here in Greece.

I look forward to hearing from you soon.

COMPLIMENTARY CLOSE  Yours faithfully,

SIGNATURE W

SENDER’S |: NAME John Panagopoulos
OCCUPATION Mechanical Engineer

Say why you are writing.

Y NAMEOR  The Manager
s
o FIRM SHAFF Co. Ltd
w
e
o ADDRESS London N.E.
2 England
SALUTATION Dear sir,
INTRODUCTION
DEVELOPMENT
CLOSING §
NOTE
INTRODUCTION:
DEVELOPMENT:

FINAL PARAGRAPH:

Useful expressions

State what you want in detail / what you are asking for / the
real reason for writing the letter.
Write a polite ending.

® \We have heard of your products...

®Please send us prices and samples of...

®\Would you, please, let us have your firm’s offer for/your catalogue showing...
®\We would like to have further details...

®\\e are interested in buying...
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LETTER FOR PLACING AN ORDER

D. THOMSON Co. Ltd,
75 Academias st.,
Athens 105 22
Greece.

Mr. George Thomas, 20th February 200...
Export Manager,

MICOM Ltd

Grays Road,

Navant,

England.

Dear Mr Thomas,

Thank you very much for your letter of 15th January enclosed with your
latest catalogue.

We were very satisfied with the last consignement* of your goods and
therefore have decided to place the following order:

12 WELDING MACHINES, model 250/23 RC.

As the above mentioned machines are urgently required (before the
end of May), we will place the order provided that you arrange for prompt
delivery.

As soon as we receive your confirmation and your pro-forma invoice*
we will arange for settlement* by banker’s transfer*.

We are looking forward to hearing from you soon.

Yours sincerely
Pl

Peter Michelis
Purchasing Manager

* consignment = arootolr}/mapadaBri * settlement = e§opAnaon, taktomoinon
EUTTOPEUUATWY Aoyapiaopov

* dispatch = otéAvw, amootéAAw * banker’s transfer = tpanefikn uetaBiBaon,

* pro-forma invoice = npotiuoAoyto euBaoua

Useful expressions

® \We can accept your offer on these terms and are pleased to place/make an order for...
® \Vith reference to your quotation, we enclose our order for immediate delivery.

® Please supply/send us the undermentioned goods.

® As the goods are urgently required we should be grateful for delivery by... (date)
® Please confirm that you can supply this quantity by the required date.
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LETTER OF COMPLAINT
86 Tsimiski rd.
Thessaloniki
Greece

15th June 200...
M. Smith Co. Ltd
Pumps Manufacturers
53 Victoria st.
London, S.E. 3
England

Dear Sirs,

We have received the rotary pump No Bs/628 we ordered from you on
May 6th.

Unfortunately, | regret to inform you that when | opened the packing
case | found that one of the cams of the pump had been cracked and the
casing had been scratched.

I would be grateful, therefore, if you would send me a new pump and
let me know how | should return the damaged one to you.

I look forward to hearing from you as soon as possible.

Yours faithfully,

Chris Lambrou
Purchasing Manager

Useful expressions

® We are disappointed to find that the quality of the goods you supplied does not
correspond to that of the samples submitted.

® This delay is causing us great inconvenience / damage as... / ruined seriously our
reputation.

® This order was placed on condition that we received the machines by (e.g. May 1st)

® We shall be compelled to cancel our order if...

® |’'m writing concerning a... which | purchased from...

® | feel | must protest about...

® | enclose the receipt and would appreciate a refund / replacement

® |n compensation we ask/demand that you refund the full cost of...

® The expenses amount to...

® | hope the matter will receive your prompt attention.

® We would be grateful if you replaced the faulty... the soonest possible at your expense.
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INQUIRY LETTER FOR STUDIES
28 Korytsas st.
Aghia Sophia
Piraeus 185 31
Greece

20th February 200...
Durham University
Mechanical Engineering Department
74 Parsons Field House
Durham DH 13JP
England

Dear Sirs,

Last year, | finished a Greek State Technical and Vocational School,
Mechanical Engineering Technicians Department, where | specialized in...
(e.g. Heating Systems) and | am interested in attending an advanced course
in Mechanical Engineering at your University.

Could you please send me information about the entry requirements
and the content of both a BEng* and an HND** courses as well as any other
information you think necessary.

Thanking you in advance, | am looking forward to hearing from you
soon.

Yours faithfully,

W@%

Costas Papaygeorgiou

* BEng: Bachelor of Engineering
** HND: Higher National Diploma
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LETTER OF APPLICATION (1)

32 Hill st
Glasgow G12
Scotland

29th January 200...
The Personnel Manager
D. Mc Pherson Ltd
17 North st.
Edinburgh Ed 17 BK 17
Scotland

Dear Sir,

With reference to your advertisement in the «Mechanical Engineering»
magazine, January 2000, | would like to apply for the position of the welding
technician in your firm.

As you will see in my enclosed curriculum vitae, for the past nine
months, | have been working for «Pelco Metallic Furniture Factory», where
| have developed my skills in welding techniques. | feel, therefore, | would
be a suitable candidate for the above post, and | would be grateful if you
would give me the opportunity of an interview.

| look forward to hearing from you soon.

Yours faithfully,

/

Qeorge ndimnpds

Useful expressions

® | have been told by Mr..., whom you are acquainted with, that you are expecting to
increase your staff and | would like to apply for one of these positions.

® | have recently heard from... that there is a vacancy for... in your... department.

® Please refer to the enclosed curriculum vitae for further details.

® | would prefer to discuss the question of salary at a personal meeting.

® | would welcome the opportunity to have a personal interview.

® | would be grateful if you could send me further information and application forms.

® References concerning my character and ability can be obtained from my former
employer, Mr...
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LETTER OF APPLICATION (2)

86 Solomou st.,
Cholargos,
Athens 126 32,
GREECE.

27th April, 200...
The Personnel Manager,
D. Thompson Ltd,
17 North st.,
Birmingham BK 17,
ENGLAND.

Dear Sir,

| saw your advertisement for a welding technician in your firm and |
would like to apply for the job.

| am 24 years old, recently discharged from the Army. | have graduated
from a state Technical and Vocational School, Mechanical Engineering
Technicians Department, in Athens and | am a fully trained welding
technician. Before joining the Army | worked for «Pelco Metallic Furniture
Factory» for 9 months.

| studied English for 6 years at school and | passed the Cambridge First
Certificate exams last year. | have also spent two months in England as a
visitor this year, so | can speak English fluently.

I would be grateful if you could give me further information about the
nature of the job and the salary you are offering, as well as if you could send
me an application form.

I am looking forward to hearing from you soon.

Yours faithfully,

\%S-’/. 1

John Kostides
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CURRICULUM VITAE

Surname: Kambas

First name: George

Sex: male

Address: 32 Eptanissou st., Kypseli, Athens 128 35 Greece
Tel.: (30 1) 28.32.698

Date of birth: 7th November 199...

Marital status: single

Children: none

Education and qualifications

Sept. 19... - June 19... Certificate of a three-year State Technical and
Vocational School, Mechanical Engineering
Technicians’ Department, specialty of...

Dec. 19... Cambridge First Certificate
Sept. 19... - June 19... Training course on welding techniques
Experience
March 19... - Dec. 19... «Pelco, Metalic Furniture Factory» (Welding
Department)

135 Messogion Ave., Athens, Greece

Military service

Sept. 19... - Oct. 19... Air Forces
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7. GLOSSARY

Inueiwon:

‘Opouc mtou amoteAouvtal amo SUo AéEsLg avalnTnoTE TOUG O 00X KATW Ao
uio amnod tig duo Aé€elg ou toug amaptiouv (m.X. To mechanical engineer Ba to0
Bpeite og €00)N KATW O TN A£EN engineer).

‘Opoug mou avadEPovTal O AVTIKEIPHEVO i} EVVOLEC TTOU amoteAouyv €ibn /
tumouc / umokatnyopiec peyalitepwy opddwy Ba toug Bpeite pe addafntkn
OElpA 0€ £00)XN KATW arod tn Baotkr A&En mou ekPppalel To cUVOAO TWV ELOWV TNG
opadag Omou evtdooovTal: TL.Y. T Stddopa €8N TwWV YAAALKWY 1 YEPUOVLIKWV
kAeldlwv: (open-ended wrench, adjustable wrench, kAmt) 6a ta Bpeite katw anod
™ Aé€n wrench.
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absolute = anoAutog
absolute positioning system = amnoAu-
TO oUOTNUA aVadOPAG YLoL TOV EVIOTIL-
OUO TWV oNUelwV KOTING OTIC EPYAAEL-
OUNXAVEC aPLOUNTIKOU EAEyXOU
absorb = anoppodw
absorber = anoppodntipac, anooPe-
oTApAG, HECO amoppodnaong
shock absorber = anoppodntipog
KpOoSaoUWY / KPOUCEWV, AOPTLOEP
absorption refrigeration system = oU-
otnua Yuéng pe anoppoddnon
abstract = adapw, adnpnuévog, ne-
piAngn
accelerate = emutayVvw, emaviavw
acceleration = erutdyuvon
accelerator pedal = emutoyuvtng, yka-
{L, TO MEVTAAL TOU YKalloU
accessory = TpOoOeTOC, CUUTANPWUO-
TIKOG, e€dptnua, afecoudp
accounting = AoyLOTIKN
accuracy = akpifela
accurate = akpLpng
achieve = katopbwvw, katadpépvw,
ETUTEAW, ETUTUYXAVW
achievement = kotopObwua, emituyia,
emnitevypa
act = evepyw, Spw, evépyela
activity = dpaoctnplotnta
activate = evepyomnoww
adapt = (ava)mpocapudlw / -opat
adhesion = kOA\nua, (ouy)koAAnon
adjust = tpononolw, pubuilw, Sleube-
W, PEYOUAGPW, Kavovilw, Tpocapuolw
adjustment = pUBuLon, mpocapuoyn
addressee = opaAnmTNG (EMLOTOANG)
admit = 8€xopal, emTpénw TV eloo-
60, mapadéxopat
advance = mpoxwpw, MPOAYyw, TPOW-
Bw, mpomopeviopal, MPoodog
advantage = mAeovéktnua
affect = emnpedlw, emdpw, Exw emt-
TITWOELG OE
age = nAwia, emoyn (.. Tou xaAkoU)
agent = aitlo, péoo, mapayovtog, mpa-
KTOPOG, AVTLTPOCWITOG
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cooling agent = UKtk péco
aim (at/to) = okorneUw, oToXEVW, OKOTIOG
air cleaner = ¢iAtpo aépa
air conditioner = kKAipotiotikn povada/
OUOKEUN
ceiling-suspended air conditioner
= KALLATLOTIKY povada / ocuokeun
Tou tomoBeteital otnv opodn
floor - standing air conditioner =
KAlpatiotik povada / cuokeun
miou tomnoBeteital oto damedo, ermnt-
Sdamédia
split (-type) air conditioner = Siat-
POUUEVN KALLATLOTLKA povada
unitary air conditioner = KAlpatLoTL-
KN povada mou mepthapBavel Oha
Ta e€opTAUATA O EVIALO HETOAALKO
niepiPAnua
wall-mounted air conditioner = kAt
HOTLOTIKA povada / cuokeun Tou
tomnoBeteital otov Toixo
air conditioning = texvntn puOULON
Beppokpaciag, KALLATIOUOC
aircraft = agpookddog
aircraft carrier = agpomAavoddpo
airliner = emBatikd agpomAdvo
align = Balw ot oelpd, mapatdoow, eubu-
YPOULLIZW TOUC TPoXOUC TOU QUTOKLVITOU
alloy = kpdpo petdMwv, avap(e)yvow
allow = emutpénw
alter = petaBdar\w, oAAGlW, LETATPETW
alternative = evaAAoKTLlKOC, evaliao-
oouevog, evaAlayn
altitude = Uoc
amount = oo, moocdtNTA, cUVOAO
amperage = £vtaon peUpatog, Babuog
OUTTEP, AUTTEPAT
angle = ywvia
acute angle = ofsia ywvia
obtuse angle = apBAsia ywvia
right angle = 0p8r] ywvia
annealing = Bpadeia Puén, emavado-
pa xaAuBa, EemUpwpa, AvomTnon
annual = eTRoL0G
anvil = auovi, akpovag
apparatus = GUOKEU, UNXAVNQ, Opyavo



appliance = cuokeun

application = edappoyn, aitnon
application form = évtumno attoswg
apply (to) = epappolw, Balw, wyxLw,
éxw edappoyn

apply (for) = kdvw / umtoBaA\w aitnon
appropriate = katdAAnAog, evoebely-
HEVOC, TOLPLAOTOC, OWOTOG

apron = tod1d, UMPooTéAQ

aqueduct = aywyoc ubatog, udpayw-
YO¢, uSpaywyeio

arc = 10¢0 (YeWHETPLKO N NAEKTPLKO/
BoAtaiko), alida

area = gPadov, EKtacn, ePLOXN, XW-
pOGC, TOPENC (EMaYYEALATIKOC TT.X.)
arrange = SlevBetw, (61a) kavovilw,
Slotdoow, TakTomoww, pubuilw
arrangement = dteuB£tnon, (Slakavo-
VIOpOG, Slataén

balance = (g£)loopponw, {uyllw, Cu-
yootabuilw (tpoxoUg auToKLVATOU),
Loopporia, euotdbela, e€looppdmnon,
{uyootabuion, luyopla

bar = paBdog, LoxAOC, OKUTAAN

bar folder = kaumtikn pnyavn, otpavtia
bar feeder = cuokeur) TonoBétnong
HETAAALKWV pAaBdwv yla katepyaoia
o CNC gpyadelopnyavn

barrel = BapéAL, kavn OmAou, KUALV-
6pog, HETPO YWPNTIKOTNTAC, BUTio
base metals = Baoikd pétaAla (yia ou-
YKOAANoN)

battery = cucowpeuTAG, unatapia
battleship = moAeuiko mhoio

bearing = (ed)édpavo, TpLBéag, dépov,
BaBpo ebpavou, kOUYWVETO, POUAEUAV
ball bearing = évodaipog tpiBéag, tpl-
Béag pe odatpidla (poulepav)

belt = wavtag, {wvn

bench = naykog epyaociag, tpanela
edappootol

bench metal worker = gpydtng edpap-
pootnplou, epappooTng

bend = kauntw, Avyilw, kaupn, AoyL-
opa, Kaumn, otpodr Spopou

assemble = cuvappoloyw, cuvabpollw
assembly = cuvapuoldynon, ouvde-
ouoloyia, dppoon, cuykpoTnua, ov-
volo, cuvdBpolon, cuvéleuon

assist = fonbw

atomize = §L00TIW O€ GTOWA, UETOTPE-
Tiw uypo oe otayovidia, Pekalw, po-
VTilw, e€aspwvw

attempt = snyelpw, npoomnadw, do-
KLHalw, OMOTMELpWOL, TpooTmabeLa
attend = mapakolovBw, MPocExwW,
okoVW, TapeupiokopoL

authorized = s€ouclodotnuévog
available = taBéouog, umdpxwy
average = £00G 0pO¢, LECOG, UTTOAO-
yilw katd péoo 6po

aviation = aepomloia, aspormopia
avoid = anopelyw

axle = a€ovag

bending machine = kaumtikn pnxovn,
Koupunadopog
blade = Aenida, Adpa, mrepuylo
blast = dUonua, £kpnén, ektovwon ae-
plwv, putn avéuou
blast furnace = v kdpvog, xutipLo
blink = TpepooBUvw (yLa pwc), avolyo-
KAslvw ta patia
blower = duontipag, duoepo, avepuloTn-
pog
blunt = appAl¢g, otpoyyulepévog, oto-
HWHEVOG, KN QXUNPOG
bodywork = apafwpa
bolt = koyAlag, pumouAdvi, ouptng,
AAOG, LaVTaAWVW, BLOWVW, OTEPEWVW
pe KoxALlodopo Ao / UmouAovL
bond = cuvadela, cUVSeouOC, CUVEEW
bonnet = To KAAUUHA TNG LNXOVAC TOU
OUTOKLVATOU, KATtO
bore = tpunw, (61)avolyw omr, avoly-
L0, ECWTEPLKH SLAETPOG
boring = yew-/6latpnon, Stelpuvon
OTIWV, EKTOPVEUCH, EOWT. TOPVEUGCN
brake = dppevapw, dpévo, mEdN
anti - (b)lock brakes = ppéva pe pn-
XOWLOUO yLa vl NV KoAAGve / prho-
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Kapouv (ABS)
disc brakes = §.okodpeva
drum brakes = taumnolpa
hand brake = yelpodpevo, medn
otaduevong
single cylinder caliper disc brakes =
Slokodpeva povol Kulivépou
brake shoes = takakia ppévwy
brass = Aeukog opeiyaikog (beuvdap-
yUpou), umpoutlog, XAAKIVa TIVEUOTA
HOUGCLKA Opyova
brazing = (etepodunc okAnpn cUyKOA-
Anon pe) xaAkokoAAnaon, umpoutlo-
KOAANoN
brine = dAun, caAlapolpa
brittle = ebBpavotog
broacher = pnyavnua auvAakwoewg,
«UIPOOUTOEP»

cable = xovtpd kaAwdio, marapapt,
vtila
calculate = ektipw, urtoAoyilw
cal(l)ipers = 510BATNG CUYKPLTIKWY LLE-
TPAOEWV HE KUPTA Akpa, Ko(u)umaoo,
TaXUETPO
inside / internal calipers = sowrte-
PLKO TIOXUUETPO
outside / external calipers = ewte-
PLKO TIOXUUETPO
vernier calipers = moyUpetpo Bep-
viépou, Slapntng Bepviépou, Bep-
VLEPOC
cam = £KKEVTPO, KA
camshaft = skkevtpodopog afovag,
ATPAKTOC EKKEVTPOU
capacity = YwpnTkoOTNTA, TEPLEKTLKO-
™to, Kavotnta / .oxug anddoong un-
XOVALATOG
cooling capacity = PukTikr LoxUg
cubic capacity = ywpntikotnTa o€
OYKO, KUBLOWOG UNXavNg
heating capacity = Beppikr] LoxV¢
output (capacity) = anodoon/oxu¢
HNXavApaTog
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brochure = puA\GSLo, ppocoupa

bromine = Bpwto (Br)

bronze = opeixalko¢ kaocoltépou,

urpod(v)tiog

brush = Bouptoilw, Bolptoa, mvélo
steel brush = atoal6Bouptoa

buffer = cTIABWTLKOG TPOXOC / unxovn

bulky = oykwéng

bumper = podUAAKTAPAC AUTOKLVATOU

bundle = 6¢oun, mdko, cwpog, palelw

oe 8¢oun / cwpd

burn = kaiw, kailyopat, kappo, Eykau-

pa

burrs = pwiopata, Apapidia

bush = avtitpBkdc SaktuAlog, mapéy-

Buopa (TpBAg, oteyavwtikd), Unouv-

oa, XopouTa, ECWTEPLKA emévduon

edpavou

capillary tube = tp1y0e161¢ cwWANVaC
carbon = avBpakag (C)
carburettor = e€avBpakwtnpag, ava-
HLKTAPOC, e€0EpWTHPAG, KAPUTIUPATEP
carelessness = amnpooefia, aneploke-
Uia, apélela, adladopia
carry out = ekteAw, bEpvw o€ MEPQAG
carry over = HeTopEpw, LETASIOW
casing = nepifAnua, B1kn, kEAudog,
BaAapog
cast = YuTog, xUvw (HétaAlo og KaAoL-
i)
cast iron = yutooibnpog, HavTEuL
casting = YUoLUO YETAAAOU, XUTO HE-
TaAAo / KoppdTt
catalyst = kataAUTng
catalytic converter = KQATAAUTIKOG HE-
TOTPOTEQS
centre = KEVTPO, KWVLKO OTEAEXOC XPN-
OLUOTIOLOUEVO YLAL TN CUYKPATNON KU-
ALVSPLKWV KOUUATIWY Yl KATEPYAOLa
TOUG O€ gpYOQAELOMNXAVN
dead centre = un neplotpedopevo
KEVTPO, TIOVTA KOUKOUBayLag
live centre = to neplotpedpouevo



KEVTPO 0TO KedDaAdpL TOU TOPVOU

chamber = BdAapog

charge = doprtio, doptilw, yeuilw, yo-

HWVW, XPEWVW

charging = poption, youwon, xpéwaon

charging/service cylinder = ¢LdAn

doptionc (PukTikov)

chart = ydptng, Staypappa, Kotaypa-

dn, Kataypadpw

chatter = LLKPOUETAKIVAOELG QVTIKEL-

pevou/ «maifiuo, / Umooiko Aoyw xo-

Aapng cuykpAatnong tou

chill = Yuypa, plyog, kpuoAoynua, Pu-

XP0g, PUxw, maywvw

chip = piviopua, yp€ll/a, oxila

chisel = komidt, opiAn

chlorine = yAwpto (Cl)

chlorofluorocarbons (CFCs) = xAwpo-

dOopavOpakeg

choice = emiloyn

chuck = odyktnpag, took (topvou,

SpATOVoU), UMAOTEKA

circuit = KOKAwpa (NAEKTPLKO), yUPOC

circulate = kukhodpopw

circulation = kukAodopia

circumference = neplp£pela kKUKAoU

clamp = odlyyw, odblykTipag, cuykpo-

TW KOUUATL yLa Katepyacia

cling = mpookoAwpaL, kpatlépal obL-

KT

clutch = cupmAéktng, apmpayLal
cable-operated clutch = diadpay-
Ha e cuppatooyowvo (vtila)
single-plate diaphragm dry-clutch
= QUMITAEKTNG pHovoU Slokou Enpag
TPLPAG pe SLadpaypa

coach = auaa, Aswdopeio pakpwv

QMOoTACEWV (moUApav), Bayovl enmt-

Batwv tpévou

code = kwbLKaC, kKpumtoypadnua, Kpu-

ntoypadw, KWSLKOTOLW

coil = mepledioow, omeipa, €Aka(c),

TepLeAEn, mnvio, opLoeldng cwAnvag

cold starting = Yuyxpn exkkivnon

cold storage = Y U€n cuvtipnong npo-

ovtwv

combination = cuvduaouog

combine = cuvualw, EVOVW
combustion = kalon
combustion chamber = 6dA\apog kavong
comfort = avakoudilw, avanadw, mo-
pnyopw, dveon, BoAn, mapnyopLd
comfort space cooling = YU¢&n aveong
E0WTEPLKWY XWPWV
commercial = epmopLkog
compact = cupnayng
compartment = Stapéplopa, Balapoc,
TUAMQ, XWPOG
compasses = StanAtng
compensate = Aol ULVW, AVTLOTABpIlW
component = efdptnua, (CLUCTATLKO)
LEPogG, amaptilov TUAUQ, cuvioTwWoa
composed of = anote oUpevoc, anap-
TWOUEVOG, OUVTIOEUEVOG
compound = cuvBétw, (ava)u(e)t-
yvOw, oUVBeTOC, W(g)iypa, XnNULKn
évwon, ouvBeTkd
compress = cUUTLElW, cUVOAIBwW
compression = cupurnieon, OALPN, cU-
urtugn
compression ratio = AOyoc cuprisong
compression refrigeration system =
obotnua YUuéng e cuprison
COMpressor = CUUTILEDTHG
reciprocating (type) compressor =
TIAAWVEPOULKOG CUUTTILECTHG
rotary (type) compressor = mept-
OTPOPLKOC GUUTILEDCTNG
scroll (type) compressor = cuprie-
OTHG TUTIOU KOXALa
comprise = cupnepAapBavw
concern = adopw, eviladbépw, unobe-
on, evlladEpov, Eyvola
condensation = vypomoinon atuou,
cuunukvwon, Yuén, vypaoia
condense = cuunukvwvw (Puyxovtac),
YUYW, uypOTIOLW ATUO
condenser = cUUMUKVWTAG, Yuyeio
LNXOVWV, TIUKVWTNG, UYPOTIOLNTAG
condition = katactacn, 6pog, cuvon-
Kn, mpoUm6Beon
conductive = aywyLuog
conduction/conductivity = aywywotnta
connect = cUVOEW
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connecting rod = Slwotnpag, cuvoeTh-
plog agovacg / papdoc, pumela
consider = Bewpw, peletw, e€etdlw,
nalpvw umoyn, umtohoyilw
considerable = untoloyiolpoc, alolo-
YOG
constant = SLapkn¢g, otabepdg, ouve-
XNG, apetapAntog, n otabepa (Mab.)
constitute = cuvioTw, AMOTEAW CUOTO-
TIKO oTolKelo
construct = KOTAokeL AW, KATAOKEU
construction = kataokeur, SL1apBpwaon
/ Slapopdwon KATAOKEUNG
consume = KOTAVOAWVW, OTIATOAW,
€obslw
consumption = katavaAwon
contact = £épyopal o enadr), mLKolL-
vwvia, emadn
contact breaker = avtopatog Slako-
NG, SLAKOMTNG emadng MAATIVWV
contact breaker points = onueia ena-
dnR¢ matvwyv
container = Soxeio
content = meplexopuevo
contribute = cuvelodépw, cuUBANW
control = eAéyxw, pubuilw, xepilopa,
£\eyxog, puBuLon
remote control(ller) = tnAexelpt-
otnplo
conventional = cupBATLKOG, TUTILKOC,
KOWOC, ouvnBLopEéVog
convert = PLETATPETW, AANGTIW
converter = LLETOTPOTEQC, HETAANQ-
KTipag
catalytic converter = KOTOAUTIKOC
LETOTPOTIEQS
frequency converter = petatporné-
o ouxvotnTag
convertible = autdc ou pnopei va pe-
tatpanel, Kopnplo(A£) autokivnto

damage = BAantw, npofevw InuLa /
BAABN, kataoTpeédw, UL, PAGBN
damper = anooBeotrpag (kpadacuwv),
VIQUTEP, QUOPTLOEP, SLadpayua

data = otoeia, Sedopéva
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convey = petadpépw, petafpalw, Si-
OXETELW

conveyor = LeTaPOpES, ATEPUWY LE-
Taywyéag, BayoveTto, KUALOUEVOC SLA-

Spopog
chip/swarf conveyor = ypslopeta-
dopéag
coolant = Yuktko, Puktikn ouaoia /
péoo

copper = XaAKOG, ETIXAAKWOVW

cord = xov&pd kaAwdL0, OTIOYYOC, OXOWi

corrode = SL0Bpwvw, okoupLalw

corrosion = 8LdBpwon, okovuplacua,

ofeibwon

corrosive = SLaBpwWTLKOG, aUTOG TToU

okoupLalel

cost = otolyi{w, KOoTi{w, KOGTOC

crack = ondw, mayilw, maywopa, xopo-

ndda, pwypn

craftsman = texvitng

crankshaft = otpodparodpopog déovag

cube = kUBOG

current = pebpa (nA.), onuepwog, o

Tapwy, o TPEXWV (m.x. xpdvoc)

current A.C. (Alternating Current) =

EVOANQCCOUEVO peV A

current D.C. (Direct Current) = cuvexég

pevua

curriculum vitae = Bloypadiko onpuei-

W

curve = KaUmUAn, KUpTOTNG, KOUTUAW-

VW, KUPTWVW

cutter = KOPTNG, KOMTAPAG, EYKOTIEAS
end cutter = eunpocBOKOMTNG
pipe/tube cutter = cwAnvokomnIng
side cutter = mAayLokomTng

cylinder block = cuykpotnua ku-

Alvépwv, kKopudg (UmAok) Kvntipa

cylinder head = kedpaAn kuAivépwv,

KQTLAKL [LNXAVAG

deal (with) = aoxoloUpal, avakatevo-
pat, ta Bydlw mépa, epnopelopol
decrease = eAaTTWVW, HELWVW, EAAT-
Twon, pelwon

defective = eAattwpatikog, £xwv BAA-



Bn, eA\AG
deduce = cupumnepaivw, cuvayw
define = opilw, mpoacdlopilw, epun-
velw, kaBopilw
definition = oplopog, epunvela
degree = BaBuog Beppokpaociog, poi-
pa (Ffewpetp./Tewyp.)
dehumidifier = adpuypavtnpog
dehumidifying = adpUypavon
deliver = mapadidw, anaAAdow, eAeu-
Bepwvw, Slaveépw
demand = anautw, {ntw, anaitnon,
{Atnon
denominator = mopovopactn¢ KAA-
OUOTOG
depend (on) = e€aptwpat
depletion = g€avtAnon, e€avéuion,
Kataotpodrn amobBesudtwy (M.x. TOU
olovtog)
ozone depletion potential (ODP) =
OUVTEAEOTNC KATAOTPOdH G 6OVTOG
design = oxeblalw, oxédlo, oxedla-
OUOC, OKOTIOG
desire = emBupw
destroy = kataoTpédw
detail = Aentopépela
detect = avokaAUTITW, OTOKAAUTITW,
avixvelw
detector = aviyveutig
leak detector = cuokeur aviyveu-
on¢ Slappowv
determine = opilw, npoodlopilw, ka-
ToAfyw, anodacilw, kabopilw
develop = avantuoow, e€elicow
development = avamntuén, e€€Ai€n
device = cuokeun, PNXoVIoUOC, ebev-
pecn, EMVONON
die = neBaivw, kadoumi, odpayida,
OTIELPOTOUOG €EWTEPLKWY OTIELPWHA-
Twv, BLéoAdyog, Ppliépa, kUBoC, Tapt
(pl. dice)
differential = Stadpopikdc, To Stadopt-
KO TOU QUTOKLVATOU
differential pressure = Siadopikn mi-
€on
diffuse = daxéw, Slookopmilw
diffusion = dwayuon, Slaokodprmion

air diffusion/distribution = Swavo-
un/katavoun agpa
auto-swing air-diffusion system =
olOTNUA AUTOUATNG SLAVOUNG TOU
agpa / autopatng Kivnong mepoi-
Swv
multi-flow air-diffusion system =
ocloTNUA TTOAAATIAAG PONC aépa
dimension = dtdctaon, péyebog
dip = Boutdw, xapunAwvw (dwta), Ko-
moopilw, Boutld
direct = duecog, subUg, otpédw,
arneuBuvw, SlevBlvw, KateuBLVW
disadvantage = pelovéktnua
discard = anofdal\w, anoppintw, -
oKAPTAPW
discharge = skdoptwvw, eKKEVWVW,
aroAUw (oo To oTPATO T.).), EKTOVW-
vw, Eepoptwvw, anodoptilw, ekdpop-
TWON, EKKEVWON, amoAuon, eKBAA\w,
EKPEW, EKPON
disengage = adnvw, amnodsopslw,
QTTEUMAEKW, AMOCOUVEEW
display = deiyvw, ekBétw, emidelén,
£¢kBeon, mapouciaon mMAnpodopLwy
oe 006vn
distance = andotaon
distinguish = lakpivw, {exwpilw
distributor = Sltavopéag, VTLoTPLUMLITEP
distributor contacts = mAativeg Stavo-
HEQ
distributor rotor arm = pdouAo Siavo-
pEQ
dividers = dtaotnuopetpo, dapntng
oxedloong/(ey)xdpaéng oe petaAALkn
empavela
domestic = owkLakog
dotted = S1doTIKTOG
double = SutAaotalw, SUTAOG
drafter / draftsman / draughtsman
(Br. E.) = oxedlaotng
drafting/draughting (Br. E.) = oxebia-
on, mMPooxEdlo
drafting media = 6pyava oxediaong
drain = anootpayyilw, anoxetebw,
ano¢npaivw
drain hose = cwAnvag anmooctpayylong
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drainage = amoyx£teuon, anootpayyl-
on, amnonpavon

draught= pevpa (aépa)

drawback = pelovéktnua

draw filing = Eexovdplaopa, xovtpo AL-
paplopa ya otiABwon eniudavelog
drawing = (yvoypadia, oxediaon, oxé-
610, oxedlaypappa

draw in(to) = Tpafw péoa, avappodw

drill = Tpunw, tpunavilw, Spamnavo,
TPUTAVL, TPLREML
electric/power drill = nAektpiko
Sparmnavo/Tpumavt

hand drill = xeipodpamnavo
hole-cutting drill = motnpotpunavo
impact drill = enavadoptilopevo
Sparmnavo

earrings = okouAapikla
earth = yn, yelwvw
edge = akun, dakpo, mapudn, xeilog,
aun, koyn
effect = amotéAeopa, dawoduevo,
evTUTWOoN, EMiMTWon
effective = anoteAsopatikog, Spaott-
KOG, EVEPYOC
effectiveness = anoteAeopatikotnta
efficiency = anodotikotnta, Lkavotn-
ta, Babuog/ouvieheotn g anddoong
thermal efficiency = Bepuikn amno-
boon
working efficiency = anodoon Aet-
Toupylag
efficient = wavodcg, dpactrplog, armno-
S0TLKOG
electric cooker = nAektpikd payeipeio/
NAEKTPLKN Kouliva
electric generation = mapaywyn nAe-
KTPLKNG EVEPYELAG
electric power plant = epyoctdoto na-
PaywynG NAEKTPLKAC EVEPYELAG
electric supply = mopoxr nAeKTpLKNG
EVEPYELOC
electric shock = nAektpomAnéia
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drill press = pnxavokivnto panavo/
TPUTTAVL

drip = otalw, otaipo

drive = 06nyw, petadidw kivnon, odn-
ynon, petadoon kivnong

drop = adnivw KkatL va néoel, NEPTw,
otaAdlw, MTWon, otayova

dual = d1ttdg, Suadikdg, SuTAOG

duct = aywydc

ductile = eAdolpog, eAatog, eUMAACTOC
ductility = eAatotnta

dull = appAOvVw, apPAUG, TTANKTLKOC,
aviapdc, nAiblog, Baumog

dullness = appAUtnTo, Bapeudpa
durability = otepedtnta, avOektikotn-
Ta, SLdpKeLa, avtoxn

durable = otepedg, avBekTIKOG, SLAPKAC
duration = dudpkela

electrocute = mpokaAw nAektporAnéia
element = otoweio (UAng, dvonc),
e€dptnpa, LEPog
heating element = Bepuavtiko
otolxelo, avtiotaon
elevator = avupwtnpag Bapwv, avel-
KUOTHPOC, 0OOVOEP
eliminate = ealeidw, adalpw, ehayL-
otonolw, (ek)undevilw
emergency = KOTAOTAON avAyKNG,
ETIELYOV IEPLOTATIKO
emission = ekmoyurnr, ekpon, €kdoaon
emission control = é\eyx0g eKMoOUTWY
(pumavtwyv N kavoaepiwy)
employ = anaoyoAw, eKULoBwvw, Ttpo-
clhapPavw, petayelpilopat, ebapuolw
employment = anaoxoAnon, epyaocia,
EKUloBwaon, mpocAnyin
engage = ulocbwvw, aoyoloupalt,
EUMAEKOUAL, TIPOCUUPWVW, appaPfw-
viaopal
engine = KvNTHPOC, LNXavn
air-cooled engine = agpdukrtog
KLVNTAPAC
heat engine = Beppokivninpag,
Beppukry pnxavry



in-line engine = kvnTpag ev oslpd
opposed engine = QVTIKPUOTOG KL-
VNTAPOC, «UTTOEEP
radial engine = aotepoeldn ¢ Kvn-
mpag
water-cooled engine = u6poyu-
KTOG KLVNTAPOG
engineer = LNXOQVLKOG
design engineer = punxavikdg mou
KAVEL LENETEC EYKATAOTAOEWY, JLE-
AeTnNTNC
mechanical engineer = pnyavolo-
YOG HNXQVLKOG
engineering = n UNXavikn (Emotiun,
Téxvn)
enormous = TepAOoTLOG
ensure = gfaodaiilw, olyoupelw
/-opat, aodpalilw
entertainment = Staokédaon, Puya-

YWYLKO TIPOYPOUUa
entirely = evtelwg, teleiwg, €€ olo-
KANpou

environment = niepBaAAov

equal = e€lowvw, ioog, Looduvapog, To
Looduvapo

equation = eflowon

equip (with) = edbobL1alw, e€omAilw
equipment = £podla, epodlacpog,
€EOMALOMOG, EYKATOOTACELS (OUVEp-
velwy, epyaoctnpiwv, epyotatiwv K.Am.)
error = A\dBog, opaipa

escalator = avuwtApag, KALLOKWTOC
avaBatipag, KUALOUEVEG OKAAEC
essential = ouowwdng, Baolkog, onua-

face shield = mpootateutikn paoka
TPOCWTIOU, HAoKa 0EUYOVOKOAANTH
facing = LeTWTTIK TOPVEUON, «TIPOCWTTION
fact = yeyovocg

facing = peTwrkr) topvevon/«mpdowno»
factor = mapdyovtag, cUVTEAEDTNAG
factory = epyootaolo

fail = anotuyxavw, ev katadépvw,
QoTOXW

fan = putidw, aveulotnpag, e€aeplotn-

VTIKOC, TIPWTAPXLKOG

estimate = ektluw, utohoyilw
estimation = extipunon, umoAoyLouog
evacuate = gKKEVWVW, SnNULOUPYW
Kevo

evaporate = efatuilw/-oual, atyuormnot-
w/-olpat, €aspwvw/-opot
evaporator = e£atulotn¢, e€aepwtngc,
atpomnolntng, Yuking

evenly = opald, e€icou, opolopopda
exhaust = sfavtlw, efayw, e€aywyn,

g€atulon

exhaust gases = agpla e€aywyng, kau-
cagpla

exhaust port = Bupida eaywync ae-
plwv

expand = SLa0TtEAAW/-0palL, EKTOVW-
vw/-opal, enekteivw/-opot

expel = e€wbw, ekSLWKwW, ATORAAAW
experience = gurnelpia, neipa
expertise = emdefloTnTa, pEYAAn
gpmelpia Ko £EELOIKEUEVES YVWOELG
exploration = e€gpelivnon

explosive = ekpNKTLKOG, EKPNKTLKN UAN
exponent = gkB£tn¢g dvvaung (Ma-
Bnu.)

expose = ekDEtw

extend = (em)ekteivw/-opot
extension = mpo-/eméKtoon, napata-
on, ECWTEPLKN Ypauun TNAepwvou
extensive = eKTETAUEVOC

external = e§wTtepLKOG

extract = anoonw, efdyw, e€EAKwW,
Byalw, exxVLALOUQ, AMOCTAYUA

pag, BevtaAia, Bevtilatép

fan grille = paoka avtokivntou, otd-
pLo avappodnong/mpocaywyng e€ae-
plotnpa

fasten = otepewvw, Mpoodévw, odiy-
yw

fatal = potpaiog, Bavatnddpog

fault = odpaApa, ehdattwpa, pRyua
fault-finding chart = nivakoc Stadyvw-
ong BA&BNG
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faulty = xapaktnploTikd, TEXVIKN TIPO-
Slaypadn, yvwplopa

feature = XapaKTNPLOTIKO yVWPLOUA
feed = tpododotw, Tpododotnon
ferrous = (umo)oLénpolxo¢

field = nebio, ywpadt, TopEQg

figure = popdn, ewdva, Yndio, oxnua,
popdomnolw, Aoyaplalw

file = Apdpw, Tagvouw éyypada os
dakéNoug, apyxeloBetw, Aipa, Séoun
Xaptiwv, pakeAlog, VTooLE, apxeio
filler (metal / rod) = pétaAlo xpnot-
HOTIOLOUEVO 0aV CUYKOAANTLKO UALKO
OTLG OUYKOAANOELG, KOAANGN

final drive = teAwn| oxéon / ddon pe-
tadoong kivnong

firing order = ospa/td&n avadpAegne /
nupodotnong, Kntnpa

firmly = otaBepaq, yepd, akpadavra,
évrova

fit = mpooapudlw, talplalw, edbapuod-
{w, e¢omAilw, katdAAnAog

fitting = dpuoon, epapuoyn, mpooap-
poyn, e€aptnua cuvdeong cwANVwWY
fix = otepewvw, MpoonAwvw, Slopdw-
vw, pubuilw, opilw

fixture = e€dptnua akivnto/otabepo,
8loouokeun yLa mpoadecn Twv POG
KOTEQY OOl KOUUATLWY OTLG EPYAAELO-
MNXQVEG

flame = pAoya

flammable / inflammable = 0¢dAe-
KTOG

flange= otedavioeldéc napéupuaopa,
dAavtla

flap = mtepuylo

flare = exxel\wvw, Sleuplvw Ta AKpa
OWANVoG, ekxeilwaon

flaring-tool = ekxelA\wTIKO gpyadeio
flash lights = (ev)&eiktng mopeiag,
dAag

flat = eninedoc, emninedo, apuPALg, apa-
Bu¢, avouaolog

flat battery = &edoptiotn, adela, ve-
Kpn Uratapioa

flexibility = eukapdia, evAvyloia, eha-
OTIKOTNTA, TIPOCUPUOCTIKATNTA
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flexible = ebkaumntog, euAiylotog, ela-
OTLKOC, EUTIPOCAPLOCTOC

float chamber= BdAapog mwtrpa
flow = péw, poug, pon

fluid = vypo, peuoto

fluorine = $06pL0 (F)

flux = pevotomnolw, Alwvw, €L8LKA ou-
ol TToU XPNOLUOTIOLELTOL OTLG HOAQKEG
ouykoAAnoelg yia mpodLAaln amnd
OKOUPLAGHLA TNG TIEPLOXN G TIOU Ba Kao-
oltepormolnBei, alowdn

fold = Suthwvw, mtuyn, SimMAwpa
folding rule = pétpo mtuooodpevo
foodstuff(s) = €i6n Statpodng, TpodL-
pa

force = BLalw, e€avaykalw, dvvapun,
Loxug, Bla

forging = opupnAdtnon, apupniato
QVTIKELLEVO

forging tongs = AaBidec¢ kapiveutn,
odupnAdtnong

form = popdn, idog, £vtumo (m.x. ai-
™Tong), oxnuati{w, cuykpotw, popdo-
TIoww

formely = mponyoupévwg, mpv
forming machine = pnxavnua KukAL-
KNG kapPng GUAAwY petdAou, KUALV-
Spot kapyng, poAlot

fossil fuels = opukta kavoLa
founding = ywveuaon, XUOLUO HETAAAWY
foundry = xutnplo, xwveutnplo

freeze = maywvw, katauxw

freeze up protection = avtutaywTtikn
npoaotacia

freezer = kataPuktng, katapuén
freight = doprtio

freight train = epumopko tpaivo
freighter = poptnyd mhoio/aspomAdvo
frequency = cuyvotnta

friction = tp1Bn, TplP Lo, mpooTtplpn
friction plate = 6iokog TpLBg cUUTAE-
KTn

fuel = kabolo, kaUoLUn VAN, Bepua-
VTLKO KA UGOLUO

fumes = avaBuuLAceLlg, KATVOC, K-
caépLa

function = Aetoupyia, €pyo, cuvaptn-



on (MaBnpotika)
furnace = kapivy, eotia, KABavog,

gain = kepSilw, amoktw, wdEAeLQ, KEP-
80o¢, amolafn

heat gain = Bepuko képdog, mpo-

00nkn Beppikol dpoptiou
gauge = urtoAoyilw, HETPW, LETPO, LE-
T™PNTNG, eVOelkTNG
gauge manifold / test set = ot pavo-
HETPWV, KACO LOVOUETPWY
gasoline = Bevlivn
gear = 060VTWTOC TPOXOG, ypavadll,
pUnNxaviopog petadoong kivnong, ta-
xutnta
gear box = KIBwTLO 080VTIWTWY TPOXWV
/ TaxutnTwy, oaludv
gear teeth = «5ovtia» odoviwtou tpo-
XoU, ypavall
generate = Tapayw
generator = yevvntpla
global warming potential (GWP) = 6u-
VA ULKOTNTA TTPOKANGNC TOU daLVouE-
vou tou Bepuoknmiou
goggles = mpooTaTeUTIKA,/TIPOdUAOKTL-

hacksaw = albnpomnpiovo

hair-dressing = KOPUUWTLKN TEXVN

halide torch = cuokeun eAéyyou &t-

appowv cuotnuatwy Yuéng / Auxvia

Xel\awte

halocarbons = (udpoyovwpévol) alo-

YyovavOpakeg

halogen = aloyovo

hammer = ocdupi, cpupokonw
ball-peen hammer = cdupl pe nut-
odatpikr kepaln, opupt pmariag

hand groover = £18wko gpyaleio yla

v ntieon/kAeiolpo padwv (OnAaott-

KWV oUVOECEWV) Kal avaSUTAWoEwWY

o GUAQ PHeTAA OV

hand tool = epyaleio xelpog

dolpvog, cuokeun Béppavong
fuse = Mlwvw, TAKW
fusion = tén, AlwoLuo

KA YuaALld

grade = BaBuoloyw, Babudc, atiwua,
kAlon, moldtnta

gradually = BaBuiaia, otadiakd
greenhouse effect = to dpawvopevo tou
Tou BeppoknTiiou

grind = akovilw, Aslaivw, Koviopto-
oW

grinder = pnxavnua Asldvoswg, AsLo-
VTIKOC TPOXOC, OKOVLOTAPL

grip = yavtlwvw, apndalw, apmayn,
vkpina, yoavtlotavaAia, (xelpo)iapn,
OTOULO EKPONG

groove = Xapalw, eyKorr|, AUAGKL, XOi-
payn, paBdwon

ground = £€5adog, yn, TPoxLoUEVOC,
VELWVW (NAEKTPLKA CUCKEUN)
guarantee = gyyuwpal, eyyunon
gudgeon pin = afovag modog Stwoth-
pa, ri(g)ipog/afovag epPdilou

guide = 06nyw, katevBUvVw, 06nyadg,
euBbuvtnpia

hand wheel = xelpootpodarog, tpoxog
pPUBULLOUEVOC UE TO XEPL
handle = xelpilopal, ta Byalw népa,
Aafr), oTUALAPL, XEPOUAL
swivel handle = onaotn (otpedo-
pevn) Aapn, cwAnvwto KAelsl pe
omnoaoth Aafn
tee handle = Ao oxnuartog tad
harbour = Apuavt
hardening = okArjpuvon, Badr petdou
harmful = euPAafng, emluiog, PAa-
Bepog
harmless = aBAapr¢,akakog
hatchback = tpi-/mevtdBbupo auvtoki-
vnto
hazard = kivéuvog, Stakivéuvelw
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head lights = unpootwva ¢pwrta auvto-

KLVATOU

headstock = kedpar) Topvou, kedbaAdapt

heat = Beppuaivw, leotaivw, Bepuodtng,

léotn

heat gain = Bepuko kEpSog, Tpoobnkn

Beputkol popTtiou

heat loss = Beppkr) anwAsla

heating element = Bepuavtikod otol-

xelo (nAektpikn avtiotaon)

heating system = cUotnua Béppavong
central heating system = cUotnua
KEVTPLKNG B€ppavong

height =0y0g

hem = nepippappa, otpidwua, pglo,

avadUTAWVW Ta AKpa, oTpLdWVW, ava-

icebox = maywviépa, Puyeio nayou
idling = Bpadeia Aettoupyia Kwvntipa
«0TO peAavti»
ignite = avadAreyw
ignition = avadAetn
magnetic impulse transistorised
ignition = nAextpovikn avadAen
pe petadoteg payvntikol TUTIOU
KoL Tpaviiotop
ignition coil = mnvio avadAeéng, moA-
AamAaolaotng
ignition switch = dtakontng kaloswg,
KEVTPLKOG SLAKOTITNG (UmouTOV) eKKivn-
oNG, EKKWVNTAC, Uila, EKKVNTAG
ignorance = ayvola
immobilize = akwntomnoww
impact = kpoUaon, clykpouaon, Tpo-
okpouon, enidpaon, enintwon
impact tools = kpouotikd epyaleia (pe
TIETILEOUEVO Q£pQl)
improve = BeATlvVwW
improvement = BeAtiwon
impulse = wbnon
impurity = BpwuLd, akaBapaoia
in-progress gauging system = cUotnua
€AEYXOU aLUNPOTNTAG EpYaAsiwy Kat
TIOLOTNTAG TPOLOVTIWY TOU TPAYHATO-
moleltal Kotd TN SLAPKELD TNG KO-
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Sim\won dxkpwv, otpavtldplopa
hemi- = nut-
hose = eAaoTIKOC CWARVOC, LAVLKA
household = omitikd, volkokupLo, oLkt
0KOG
humidify = vypaivw
humidity = vypaoia

relative humidity = oxetiki vypacia
hydrocarbons = uSpoyovavBpakeg
hydrochlorofluorocarbons (HCFC) =
uvdpoyAwpodBopavOpakeg
hydrofluorocarbons (HFC) = upo¢d6o-
pavOpaKeg
hydraulic = uSpauALkdOg
hydrogen = uSpoydvo
hygrometer = uypouetpo

TEPYOOLAG OTLG EPYANELOUNXAVES apLO-
pNtikoL eAéyxou

inclined = kekAlpévog, yuptog, Ao&og
increase = avfavw, avénon
incremental positioning system = fn-
HOTIKO cUOTNUA YLO. TOV EVIOTILOUO
TWV ONUELWV KOTING OTLG EPYAAELOUN-
XOVEG aplOUNTIKOU EAEYYOU
independent = avefdptntog

index = deiktng, Seiktng pilag (Ma-
Onu.)

indicate = deiyvw, (UTto)SNAWVW
indicator = (ev)beiktng

indicator light = evéewktikr Auyvia
indispensable = anapaitntog
individual = dtopo, atouikog, pepovw-
UEVOG

indoor = ecwtepkol Ywpou, Tou To-
nioBeteital/PploKkeTal 0TO ECWTEPLKO
KTipiou

inflate = epduow, povokwvw, e€oykw-
VW

influence = embpw, ennpeaiw, emidé-
pWw, EMAYW

infrared radiation = unépuBpn aktwo-
BoAia

inhabited = katolknuévog

inhale = slonvéw



inherently = eyyevwg, ek dVoewc, anod
™ $pvon Tou
injection = éyyuon
injector = gyyutnpacg, Yekaotnpag,
UTTEK
inlet = eicod0¢
innovation = vewtepLopog
innovative = vewTEPLOTIKOG
insert = elodyw
inserts = KOTITIKEG QLYLEG XPNOLUOTIOL-
oUpeveg otig CNC epyaAelopnNXOVES
inspection = emiBswpnon, e€€taon,
enornteia, enifAedn
install = eykaBlotw, eykabidpvw
installation = eykatdotaon, sykabi-
Spuon, Tonobetnon
instruction = odnyia, St6aokaAia
instrument = 6pyavo

measurement instrument = 6pya-

VO HETPNONG
insulation = poévwon

jet = cwAnvog npowbnong kauoipou
OTO KapuUmupatép, avaPputnpag, «IL-
VKAEP»

jewellery = koounpata

jig = \6locuokeun ylo mpoodeohn Twv

keyboard = mAnktpoAdylo

lack = otepolpal, £xw ENewdn, otépn-
on, ENewn

last = SLopkw, TeEAeuTALOG

latent = A\avBdavwv, KpULPEVOG

latent heat = AavBavouoa Bepuotnra,
BepuotnTa vypomoinong

lathe = t6pvog

lathe bed = kAivn tépvou, kpeppaty/
Baon/koppog/ otriAn epyaletopunxavrig
lead = 0&nyw, mpomopevopaL, TPOTO-
peia, kaAwdlo, poéAuBdoc (Pb)

integrated = evowpatwuévog, eviay-
HEVOC, OAOKANPWUEVOC

intermittent = SlaAsinwy, pn ocuveyng,
SLOKOTITOEVOG

intermix = avoyp(g)yvow

internal = ecwtepLkog

interrupt = Slakontw

intersect = Slatépvw, SLyoTouw
interview = cuvévteuén, maipvw cuve-
vteuén

introduce = elodyw, cuoTAVW
inverter = avaotpod£ac, LETATPOTENS
investigation = €psuva

investment = emévéuon kebohaiwv
iron = oldnpoc (Fe), oldepo, oldepwvw
irregular = avwpalog, akavovioTog,
ATOKTOG

irregular curves = Kapumuloypappa
(6pyavo oxediaong pe KapmuAeg)
irregularity = avwpoAia, atélela

item = avtikeipevo, €idog, KoupaTL

TPOG KATEPYAGLA KOMUATIWY OTLG Ep-
YOAELOUNXAVEG

join = evvw, cuvantw, opiyw

joint = olvbeon, apuog, apbpwon,
£vwon

kite = xaptaetog

leak = Slopptw, otalw, Eedpelyw, Si-
appon, ek/Staduyn, dvolypa, pwyun
dlapporig
leakage = S1oppon
leakproof = oteyavog
length = pnkog
level = entinedog, oplldvtia emipavela,
1o eminedo, otabun emudpdvelag
noise level = otaBun/eninedo Oo-
pUBoU
lever = pox\og
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feed lever = Tpod060TIKOC HOYAOG,
HOXAOC TPOWOEWC TOPVOU
lift = avuwvw, onkwvw, avapatn-
pag, avehkuotnpag, avuwtnpac,
aoavoép, avwon, uoc (avtAlag)
lighter/spark lighter = avantrpacg,
CUOKEUN TIAPAywynG omvenpwv yla
avapo Tou GpAoyLoTpoUu
limit = neplopiiw, 6pLo
liner = m\olo ™G ypaupng
ocean liner = untepwkeaveLo
link = ouvééw, evwvw, clvdeopog,
ouvleTnpag, KPikog
linkage = cUvdeopoc, cuvbeopoloyia,
HOXALKO cUoTnua
liquid = uypdc, To LypPo
load = poptwvw, doptilw, doprtio,
doptwua, doption, Bapog
air-conditioning load = cuvoAwko
doptio Béppavonc-Pueng kAtpatt-
OTIKNG EYKATAOCTOONC
cooling load = Yuktikd doptio
heating load = Bgpuik6 poptio

machine = pnxavr, pnxavnua, Katep-
yalopal og epyoAeLlopn)avn

machine shop = punxavoupysio
machine tool = epyaAelopnyavn
machinery = pnxavriuata, pnxavi-
OUOC, TO OUVOAO TWV KNXAVWV OF £€va
XWpPo

machining center = epyaAelopnyavn
TIOAAQTTAWV KOTEPYACLWV

machinist = pnxavoupyog, pnxavote-
xvitng

MacPherson strut = yovato Mak Q£p-
oov (tumog avaptnong)

maintain = cuvinpw, Slatnpw, umno-
otnpilw

maintenance = cuvtrpnon

major = peyoAUTEPOG, KUPLOTEPOG,
TAYHATAPXNG

malfunction = BAapn, kakn Aettoupyia
malleable = ehatog, odupnlatog
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load estimate/-tion = utoAoyLopodg
dopTiwv KALLATIOTIKNG EYKOTACTA-
ong
load sources = rinyég doptiwv (KAL-
HOTLOTLKAC EYKOTACTAONG)
locate = svtonilw, Bplokw (tn Béon),
TonoBetw
location = tonoBeoia, evromiopodg,
Béon
lock = kKAelbwvw, otepewvw, KAelda-
pLa, kKAelotpo, aodpdalela
loop = BnAwd, Bpoxog
loose = yahapdg, AUTOG
loosen = yohapwvw, EeAacKApw
lorry = poptnyd autokivnto, KapLovt
louvre = moapaBupddulro, mavtlolpt,
niteplyLo
lubricant = Autavtiko
lubricate = Autaivw, Aadwvw, ypaocd-
pw
luggage = amOOKEVEG
luggage compartment = xwpog aro-
OKEVWV, TIOPT-UIMAYKAL

mallet = palakd odupti (m.x. and VAo,
TAQOTIKO A eAadpd HETOAND), LaToOAQ
manage = KatapEpvw, «Ta Katadep-
vwy, SLeuBuvw, eAéyxw

manifold = aywyog, cuAAéktng, cu-
YKPOTNUA CWANVWOEWV ELCAYWYNAS
(intake) / e€aywyng (exhaust) kouoi-
pou, ToAAamAn ewo/e€aywyn
manometer = HOVOUETPO

manual = xelpokivntog, gyxelpidio,
duALGdLo

manufacture = kataokevalw, Kota-
oKeun, Blopnxavia

mark = onuadsbw, onuadt, Babuog,
HOpKApW

matter = UAn, mpayua, untoBeon, evéiL-
adEpov, onuaivw, Exw onuacia
means = 10 €00, Ta péca (duvatotn-
Ta), TPOMOG

measure =(KaTa)UETPW, LETPO



measurement = (kata)U€Tpnon,
HETPNUA
mechanics = n pnxavikn, oL unxoavo-
TEXVITEC, Ln)Xavikol (T.X. QUTOKLVATOU)
medium = péoog, peoaiog, HETPLOG,
evOLAPEDOG, HECO
cooling medium = YuUKTLKO péco
meet = cuvaviw, UTMOSEXOUAL, CUVE-
Splalw, avrtamokpivopal, LKOVOTOLW
(avaykeg, amaltnoelg, K.Am.)
melt = Alwvw, TAKW, StaAlopol
melting point = onpeio Téng
mercury = uSpapyupog (Hg)
microprocessor = LKPOEMESEPYATTNAG
(nAektpovikdg uTtoAoyLOTAC)
microwave oven = $oUpVOG ULKPOKU-
HATWV
milling = katepyaoia o dpela, dpela-
plopa, yAUdavon
milling machine = ¢péla, ekyAudikn
unxavn
milling and drilling machining
centre = gpyalelopnyavr moAAa-
AWV KOTEPYACLWYV YLO TIPLOUATIKA
QVTIKELpeva
mine = eoploow, Byalw pETaAAa,
UTIOVOUEV W, UTIOOKATTW, UeTaAAE(lo,
doupvelo, otod opuyeiou, opuyeio
minor = UKPOC, EMOUCLWENG, ACHUAVTOG

nail = kappwvw, kapdl

network = §iktuo

neutral = oub£tepog

nitrogen = alwto (N)

notice = Mpooéxw, mopatnpw, eLdo-
noinon, eidénon, onueiwpa

nozzle = akpodUGLO, OTOULO, AKPOOW-

obtain = anoktw, entuyxavw, Aaupa-
VW, QMoKopIw

obtuse = appAUC

occasional = meploTaCcLOKA, KATIOU-KA--
TIou

misoperate = SuoAsltoupyw, Sev Aet-

TOUPYW KaAd

mixture = p(g)iyna mode = Tpomog Aet-

Toupylag, katdotaon

mode = Tpomnog Asttoupylag, katdotaon

modify = tpornonoww

molten = Alwpévog

moisture = vypacia

moisture content = Teplexopevn vypa-

ola, (mooootd) vypaoiag

molecule = popLo UANC

monitor = g\éyxw, (mpo)eldomolw,

g\eyKtng, 006vn, HNXaVIoUOC EAEyXOU

motion = kivnon

motor = (NA£KTpOo)KLVNTHPAS, LOTEP
starter motor = ekklvnTAG, pOOOTA-
™g, Kila, potép ekkivnong

mould = pnAtpa, kaAourl, MPOTUTIO,

KaAOUTILAIW, HOPdWVW, OXNUATOTIOLW

mount = oTEPEWVW, CUVEEW, EPapPUO-

{w, HoVTOpW

mounted = cuvbebeuévog, epoppo-

OUEVOG, LOVTOPLOUEVOC, OTEPEWUEVOC,

OVOPTNUEVOG

Muggy = QTTOTIVLKTIKOG

multiply = mtoAamAaotdlw/-opat

mushroom head = napapopdwpévn

kedalr) Komblol oe oxNUaA pavita-

pLov

Afvag, eyxutnpag, Umek

numerator = aplOuNTA¢ KAACHATOC
numerical control (NC) machine tools
= gpyoAslopnyavég aplduntikol/Pn-
dlakou eAéyxou

nut = rteptkoyALo, maipuadt, kapubt

occur = yivopal, cuppaivw

offset = avtl-/l00-ctabuilw, anéxwy,
teBAaopEvog, avTioTadbuopa

oil = Aad, metpéAato, A\adwvw

oil sump = Aekdvn AadloU, eAaLOAEKA-
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vn, otpodaroBaAapog, kaptep

oiler = Aadwtnpt, Aadiko

omission = mapdaleupn, apélela
operate = Asltoupyw, Xelpilopal, y-
Xelpllw

operating mode = TpOmog Asttoupyiag
HNXOVAHATOC/ CUOKEUNG K.ATL.
operation = Aeltoupyia, XELPLOUOG, KO-
Tepyaoia, eyxeipnon

operator = XELPLOTAG

option = Sikaiwpa, duvatotnta ent-
Aoyng

orderly = pebodikog, TakTikdg, Kavo-
VKOG

ordinary = kowog, cuvnBLopévog

pallet = maAA€ta, cuokeun Omou ote-
PEWVOVTAL TA TIPOG KATEPYATia avtl-
kelpeva kal n omola otn cuvéxela
tonoBeteital otnv akplPpn tng B€on
TAvw otnV Tpamnela tng EpYalELloOpn-
XOVAG 1} ATOUOKPUVETOL ATIO AUTAV E
OQUTOMATO UNXOVLIOUO

panel = tivakag

parallel rule(r) = mapalAnAoypadog
part catcher = unxaviouog anoomnoong
TWV KOTEPYAOUEVWY QVTLKELLEVWVY QTTO
v tpanela epyaciag tng epyoAelopn-
Xavig

part loader/unloader = pnxoaviopog
dOpTWOoNC-ekPOPTWONC TWV TIPOC Kat-
TEPYAOLO AVTIKELUEVWY YLO TNV TIPOC-
86€01 TOUG OTNV EPYAAELOUNXAVE)
partially = ev pépetl

particle = cwpatidlo, poplo
particular = Slaitepog, cuyKeKkpLUE-
VOG, ELOLKOG

passenger = emipatng, emiPatnyog,
EMUPATLKOG

perform = eKTeEAW, MPAYLATOTOLW, AEL-
Toupyw, Sivw mapdctacn
performance = ektéleon, enidoan,
amnodoon, Asttoupyia

perishable = suttaBr|¢, mou xaAdelL V-
KOAQl
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ore = HETAAAEU O, OPUKTO

original = apyLkog, MpwTOTUTIOC, TO
TPWTOTUTIO

output = e€aywyn, andédoon, s€ayopue-
VO, Ttapaywyn

output capacity = wpEAun LoxLG
overall = teAeiwg, oAooxepwg, MANPENC,
gUPUXWPO eEWTEPLKO €vEU U Epyaoi-
ag, opua

ovoid = woeldng

owe = XpwoTtdw, obeilw

oxidising process = dladikacia ofei-
dwaong

oxyacetylene brazing/welding = ofu-
YOVOKOAANGN

permanent = povipog, SLapkng, ota-
Bepog
permit = srutpénw, divw adela, adela
perpendicular = kaBetog
persist = EMUEVW, TIAPAUEVW
perspiration = 16pwtag
phase out = anocUpw otadlokd, ota-
Slakn andéoupon
petrol = Bevlivn (Am. E.)
pick-up truck = pkpo avolytd ¢poptnyo
LE KOpOTOQ, «OYPOTLKO»
pipe / tube = cwAnvag, aywyog
pipe / tube bender =spyoaleio kappng
OWARVWY, KOUPUTIASOPOG
piston = €uBolo, moTovL
piston ring = eAatrpLa, SakTtUAloL oTe-
yavotntag euBoAou
pivot = neplotpépopal yupw amo ao-
va, afovag nmeplotpodng, odnyog
plane = eninedoc, To eninedo (Fewy.)
TAGVN (EpyaAglopnyavn), agpomAdvo,
mAavilw, pokavilw
plant = epyootdoio, ¢puto, putelw
plate = empeTaAAWVW, ETUKAAUTITW,
TIAGKQ, LETAAALKO EAaopa, TILATO
pliers =towunida, tavaiia, mévoa, Aa-
Bida
adjustable pliers = AaBida (Tolumi-
OL) pe puBuLlOEVO GVOoLy O OLayw-



VWV, yavt{otavaAla
combination / universal pliers =
TEVoa YEVIKNG XPNoNng
flat-nose pliers = mAatutoipnido
lock-grip pliers = tavdAia yla cu-
YKPATNON KOUUATLWY, CWARVWY
K.ATL, “okUAQ”, yplmog, aprmadyn
round-nose pliers = putotoiumnido
LE OTPOYUAAG akpa, oTpoyyuAlo-
tolumnido
plotter = oxedlaotng (Unxavnua oxedi-
aong), oxedloypadog, mAdTep
plug = peuvpatoAnming, ¢lo, nwua,
Tamna, BovAwA, oTOUL0 USPOCWANVA,
Balw otnv npila, Bouhwvw
plumber = uSpaUALKOG
plumbing = cwAnveg ktipiou, udpau-
AlKA gykatdotaon, cUOTNUA CWANVW-
OEWV
plus = oUv, eni MAéov
point = awun, HUtn, akpo, onueio,
0pLo, Babuadg, okomog, TN,
(umo)beixvw
poisonous = dnAntnplwdng, KoKkon-
Ong, dappakepog
polish = yuaAilw, otABwvw
pollutant = punoydévog ouocia, pumna-
VTG
pollution = poéAuvon, pumavon
popular = Aaikog, SnuodtAng
port = Bupida, otoulo, omn, Siodog,
Alpavt, avolypa
portable = dopntd¢, KVNTOC, peTade-
POUEVOG
pose = nola, otdon, B£Tw, anoteAw
position = 6éon
power = §Uvapn, LoxVg, utmoduvapn,
evépyela, Suvapun (Mabnu.)
horse power (h.p.) = ttmoSUvoun
power output = antédoaon oxvog
power plant = pyooTtdoLo mopaywyng
NAEKTPLKAC EVEPYELAG
power tool = NAsKkTpLKO gpyaleio
precaution = ipodUAAEN, TPOVONTLKO-
nta
precise = akpLpng
precision = akpifela

preservation = Slatr)pnon, cuvtrpnon
preserve = cuvtnpw, Slatnpw, mpo-
dul\doow

pressostat = MECOOTATNG, MPECOOOTA-
™g

pressure = rtiieon, OAIPN, tdon
pressure plate = 6iokocg (mtieong) ou-
UrAEKTn/apmpayLal

prevent = (rop)eumnodilw, mpolopPa-
vw (. atuxnua)

primary = mpwTLOTOC, ApPXLKOC, TIPW-
TAPXLKNG onuoaoiag, Bactkog

principle = apxn (Aertoupylag, NnOKAC),
VOLOG, KOVOVOG

printer = eKTUNMWTAG

private = (5laitepog, IOLWTIKOG, HUOTL-
KOG

probe = efstalw KaAd/Aemtopepwg,
OUOKEUN €AéyXOU KOTEPYAOUEVWV
KOUUATLWV A KOTTTKWY gpyaleiwv CNC
gpyalelopnyavng, eidog scanner
procedure = tpomog evépyelag, aAAn-
Aouyia evepyelwv, mopeia, Stadikooia
process = nopeia, péBodocg, Tpomog,
npaén, katepyaoia, Stadikaoia
produce = napdyw, MPofevw, MaAPou-
olalw (otowela m.x.)

product = mpoiov

productivity = mapaywylkotnta, amno-
SdotikoTnTa

profit = wdeAw, wpelovpal, kepdilw,
k€S, wdéAela, Opelog

profitable = emwdeAng, emikepdng,
kepbodopog

progress = TPO0deVl W, MPOXWPW, TPO-
fo]Ye]s

progressive = mpoodeuTLkOg, otadla-
KOG

propeller shaft =e\ikodpopog/mpowon-
TIKOG afovag, atovag EAKa, ATPAKTOG
peTAdoaong kivnong

proper = KAt@AANAoOG, MpEMWY, apUo-
{wv, TALPLOOTOC, EVOELKVUOEVOG
property = dloktnolia, 16LOTNTQ, KUPL-
otnTa, MEpPLoUTia

proportion = avaloyia, pepidlo
protect = mpootatelw
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protection = mpootacia

protractor = LOLPOYVWHOVLO, YWVLOLE-
PO, ywvioypadog

provide = npounBelw, mpovow, edo-
SLalw, mopexw

psychrometer = JuxpOoueTpo

public services = 6nudoleg unnpeoieg
public utilities = emuyelpnoeLg Kowng
woElelag

pull = cUpw, éAkw, TpaBw

pulse = opuypog, mMaApoc, maAlopot
pump = avtAw, avtiia

quadrilateral = tetpdnAeupo
qualification = mpooodv
quality = molotnta, WdtnTa

radiation = aktwoBoAia

radiator = Yuyeio avtokivrtou, Bep-
UOTIOUMOG, KaAopLdbEp

radius = aktiva

rail = papdoc, BEpya, oldnpotpoyla,
KlykKAlSwpa, kaykeAo

rail tracks = ypappuég tpaivou, oldnpo-
TPOXLES

railings = kiykAtdwpa, kaykeAa
railroad / railway = c16npd6popog, ot-
&npobpopikn ypapun

raise = vpwvw, onkwvw, aveBalw,
avatpédw, peyodwvw, auavw, auv-
&non

range = suPEAeLa, TtEpLOXN LETPNONG,
daoua, BeANVEKEG, YKAUA, OELPA, TAEN
ratchet = avaotoAéag, kaotavia, po-
VEAQ, 080VTWTOC TPOXOC AVAOTOANG
rate = TR, afla, Babuog, Taén, avalo-
via, extipw, Slatipw, fadbuoloyw
ratio = Adyog (MaBnp.), avaroyia
raw plug = ounat

reaction = avtidpaon

reading = €vbelén pétpnong opyavou,
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heat pump = avtAia Bepuotntag
screw pump = KoxALodbOopog avTtAla
vacuum pump = avtAia kevou
punch = opUpa Statproewg, (oupAg,
novta, TpunnTeL
centre punch = movta, oTlyag Ké-
VTpOU
pure = kaBapadg, ayvog
purge = efaepwvw, avappodw, kaba-
pilw
push = wBw, ocrpwyvw, wnon
putty = oTtoKOG

quantity = moootnta
quench = oBrvw, dpocilw, epPamntiiw
og uypo, «Badw» xaAuBa

SlaBaopua, avayvwaon

reamer = ekyAudida, pivn, €otpov,
E0otpa, NAog Stavoléng onwy, anoté-
otng, “aAelovap”

reaming = ektopvelw, avolyw omHq,

ekyAUdavon
rear = omnioOlo¢, o/n/to niow (r.x. ué-
pog)

recall = avakoAw, emavadpépw (otn
puvAun/yla eme€epyacioa), Bupolpat
recharge = emavadoptilw

reciprocate = MOALWSPOUW, OAVTAAAG-
ow, avtanodidw

reciprocating = TAAWVOPOULKOG
recognise = avayvwpilw

recommend = cUVLOTW

record = kataypddw, payvnrodwvw,
€yypado apxeiou, apxeilo, kataypadn
rectangle = opBoywvio mapaAAnAo-
YPapuO

recycling = avakUkAwon

reduce = eEAATTWVW, LELWVW
reference = avadopd, mMapamounn,
cuotaon, mAnpodopia, oxéon, pveia



reference point = onpeio avadopdg
refrigerant = Juktko (L€oO)
refrigerate = YUyw
refrigeration = 0¢n
refrigeration service valve(s) ratchet
(wrench) = kootavia xelplopol BaA-
Bidwv ouurieotn
refrigerator = Yuyeio
regain = avoktw, {avamnaipvw
regulate = kavovilw, puBuilw
regulator = puBuiotng
reject = anoppintw
relation = oxéon, avadopa, cuyyévela
adnynon
release = adprvw, eAeuBepwvw, amal-
Adoow, (arm)ehevBépwon
reliability = aflomotia
remain = QMOUEVW, HEVW, TIAPOUEVW
remedy = anokaBiotw BAARN, Slopbw-
VW, arokataotach BAABNG, emLokeun
remind = untevBupilw
removable = o Suvdpevog va petakt-
vnOei/adalpebel/anoonactel
remove = PETOKLVW, LETOKOUIW, He-
tadépw, adalpw, AMooTIwW
Renaissance = Avayévvnon
repair = emokevalw, Slopbwvw, emt-
oKkeun, emdLopbwon
repeatability = (kavotnta mapaywyng
TIAVOUOLOTUTIWY TIPOLOVTWV
replace = avtikabLotw, avanminpwvw,
umokaBloTw
represent = QVTUTPOCWTEVW, CUMPBO-
Ailw, mapouaotalw
representative = QvTUTPOCWIEUTIKOG,
QVTUTPOCWTTOG
require = analtw, xpetdlopat, {NTw
requirement = avaykn, anaitnon, in-
tolpevo, alwaon
meet the requirements (of) = tAn-
pw TIC amattioelg / mpodilaypadec
research = épsuva, pelétn
reservoir = Sfaplevr), amobnKn uypwv,
VTENO{To, pelepPoudp
reset = Eavapubuilw, Eavatonobetw
residential = mou £xeL katolkieg, katol-

KNHEVOG (XWpoc/mepLoxr)

resist = AVTLOTEKOUAL, AVTEXW
resistance = avtiotaon, avtoyn, avoe-
KTIKOTNTO

resistant = avOeKTIKOG, OVTLOTEKOE-
Vel

responsible = urteUBuUvVOG

restrictor = LELWTAC, TLEPLOPLOTAG (TT.X.
Aawpol Soxelou Bevlivng wote va gL~
TPEMEL HOVO TNV €10080 PAVIKOC OUO-
AuBéng Beviivng)

result = emakoAouvBw, MPoKUTITW, Ka-
TaAAYW, amotéAeopa

retain = KPATW, CUYKPATW, SLOTNPW
reverse = QvTLOTPEDW

reverse gear = 060vVTOTPOXOG/TOXVUTN-
Ta omoBodpounoewc, «n Omobev»
review = ava-/smBswpw, enaveleTtd-
{w, ava-/emiBewpnon, enovetEtaon,
enavainyn, KPLTIKN, avaokonnon
revolution = nepludopd, meplotpodn,
£MovVAoTaon

revolver = MepLoTpedOUEVO EPYAAELO-
dopeio epyodetopnyavig aptbp. eAéy-
Xou

revolving = meplotpodLkog, meplotpe-
dbopevoc

reward = avtapolpr, apolpn, amnola-
Bn, emPBpaPevon, avrapeifw

ride = ttnebw, nmnyaivw BoAta pe 6i-
KUKAO, QLUTOKIVNTO KATL., Ta€l6eVw Ue
OxXnua

rise = onkwvw /-opat, (av-)uPpwvw /
-opal, auédvw /-opatl, ovatéAlw, (av-)
O waon, oNKWUA, AVoToAn

risk = pupokiduvelw, kivéuvog

rivet = N\og, miptoivy, kappoPelova,
NAWVW, TIPTOWVWVW, KaBNAwvw

rod = paBdog, Stwotnpag, oTEAEXOG,
HoXAOG, Baktpo

roll = kuAw, TUAiyw /-opat, KOAWVEPOC,
neplotpodr, EAKUOTPO, EAACTPO, UITO-
Toaplopa

rolls = pnxavnua KUKALKAG KA Ng
UMWV petaAlou, KUAWVEpoL KApyng,
poAol

rotary = mepLOTPODIKOG, TEPLOTPEDO-
HEVOC
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rotate = meplotpeédw/ -opat, yupilw

rubber = eAaoTIKOC, KAOUTOOUK, YOLO-

Adotya

rule(r) = kavovag, xApaKkac, YVWHOVAG
folding rule = mtuoodpevn petpo-
Tawia

saddle = kohdpo (g€dptnuo otepéw-
ong kKoAwsiwv)
safety = acddrsla
salary = po00og
sandcloth = yuaAoxapto, opupldona-
/o)
sanding = Kokko&l&r] UTtOAgipOTO Q-
Hou, YIAr appog, appoBoAn
sandpaper = yuaAoxopto, ocpupldo-
Xapto
satisfactory = wkavomointikog
saturate = umepnAnpw, yepllw (pe
uSpatuouc)
saturated = kopeopévog, unepmAnpng
(ne udpatuoug)
saturation = kopeopog, uypormoinon
save = owlw, (e€)olkovouw, amotapL-
glw, YAUTWVW
saw = TpLovL

key hole/sabre saw = motnpotpu-

TIaVo
scale = BaBpoAoynuévn kAipaka (oxe-
Slou, xaptn, xapaka)
scales = luyapld, mAaoTtiyya, Badbuolo-
ynUEVOC Kavovag oxediaong
scalene triangle = okaAnvo tpiywvo
science = emLoTUNn
scientific = emotnUOVLKOG
scrap = KOUUATL, UTTOAELUHQ, TIPOXEL-
PO XOpPTL, MaAlOoLSEPQ, AMOPIMTW oav
axpnoto, anoBAnto
scrape = amoéw, {Uvw, eEopaluvw,
oTpwvw emipavela pe EVCLUO
scraper = £€0tpo, YAudiba, anofeoth-
pag, EVOTPQ, POOKETA, ATMOEEDTNG, €EL-
owTtng, e€opaluvtipag
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steel rule = peTaAAIKOG KAVOVAG LLE-
TPNOoEWV
running conditions = cuvBr ke odnyn-
ong / Aewtoupylog kwntrpa
run off = adsalw
rust = okoupld, o&elbwaon, okouplalw

screw = KoyAlag, €Aka(g), Bida, BLdw-
vw
screwdriver = KoxAlootpoodlo, katoa-
BidL
cross-point screwdriver = otaupo-
katoaBLdo, katoaBidt OiAATG
flat-tip / standard screwdriver =
Kowo katoafidt (yia Bideg eyko-
Tt G)
offset screwdriver = otpafokatod-
BLbo, teBAaOUEVO [/ aAYKWVWTO KO-
tooBibL (Le KUpTA AKkpa)
retaining screwdriver = katoafioL
LE KaoTAvLa
screw-pitch gauge = onelp(wpat)ope-
10
scribe = yapaoow, mapayAudilw
scriber = yapaktng, onpadeutipt
scroll = mamnupog, mepyapnvn, KoxAlog
seam = guVOpPUOlW, CUPPATITW,
(oup)padn (evwon), ouvappoyn ue
ETUKAAUYN
seat = kaBwopa, B€on, maykog
section = TUNUQ, TOWUN, TELAXLO
sector = TOPENG, KUKALKOG TOUEQ
secure = (e€)aodaiilw, owyoupelw,
aodalng, olyoupog
security = pétpa acpadeiag, olyoupld,
aodpaiela
seek = avalntw, (ntaw, Paxvw
segment = TuAua (KUKAoL)
self- = auto-
semi- = nut-
semi-trailing arms = nuwotepouvTEC
Bpaxioveg
sensation = aioBnon



sensible heat = alobntr BepuotnTa
sensor = aLodnTpag, 6EVoopag
separate = (Sla)xwpilw/ -opat
series = oelpd
service = (e§)unnpetw, dpovtilw, ou-
vTnpw (m.x. pnxavnua), unnpeoia,
ggunnpetnon, ouvtrpnon (Unxovrpo-
10G), Aettoupyia, Onteia (oto otpato
TU.X.)
service / charging cylinder = ¢dAn
PUKTIKOU yla $OpTLON CUCTNHATWVY
POEng/KAlpatiopou
serviceman = GUVTNPNTAG, CTPATLWTIKOG
servomechanism = ogpBounyaviopoc,
BonBNTLKOG LNXAVLOUOC TIOU AELTOUp-
Vel Ue uTortieon
servo-motor = e€unnpetikog / fonbn-
TLKOG KLVNTN PG
set = tonmoBetw, opilw, Kavovilw,
pLBUlw/emIAéyw TPOTIO Aettoupylag
ouokeung, SUwW, OTEPEWVW, TTPOCOP-
nolw, katakabilw, cuAloyn/oelpd
€£apTNUATWY, CUOKEUN, OPLOUEVOC,
otaBepog
set squares = tpiywva oxediaong
set up = tonoBétnon/mpocdeon Kou-
HaTLoU O EpyaAslopnyavn
shaft = afovag, atpaktog, dbpéap
propeller shaft = kevtplkog aovag,
aovag petadoong Kivnong oxnuo-
T0G
share = polalw, petéxw, ocuppepilo-
pat, pepida, pepidlo, petoxn
shank = dtpaktog, odLyktnpag Tpu-
Taviwy, afovag el8LKAG KATAOKEUNG
YLOL GUYKPATNGON KOTTTLKWY £pyoAeiwv/
kebaAwv Kat pdodear Toug o CNC
epyaAelopnyovn
sharp = 0€0¢, aunpog, koptepog
shear = k0Bw, Paidilw, Siatunon,
KOO
shears / tin shears = peydlo pahidy,
petaAoPaiibo
squaring shears = pnyaviko PaAist
(komn¢ pUAAWY peTdAlou)
sheet metal = pUAAO petdAlou, éla-
opa, Aapapiva

sheet metal worker = eAacpatoteyvi-
NG, epyalopevog oto petahoteyveio
shift = Bapbia, arayn, aA\dlw, peta-
tonilw
shipbuilding industry = vaunnyoernt-
OKEVOOTLKN Blopnyavia
shock = mpookpouon, ktomnua, tpa-
vtayua, kpouon
side = mAcupa, pépog, MAAyLog, TAGL
sight glass = opBaApidlo
signal = orjua
silver = dpyupog (Ag), aonuL, enopyu-
PWVW, ACNHEVLOG
simultaneously = cuyxpovwg, TaUTo-
Xpova
size = p€yebog, avaotnua, SLACTACELC,
Lox0g
skill = embe€LotnTa, emutndeloTnTal
skil(l)ful = embé€log, emutndelog, wka-
vOC
slant = kAion
slide =yAlotpw, oAleOntpag, oAicOn-
pa, pubuiotng, deiktng
slides = suBuvtnpieg, mplopatodnyot,
vyAlotpec topvou
slip = yAlotpw, oAloBnon, yAlotpnua
slot = oxwoun
slow down = eniBpadivw
socket = psupatodéktng, umodoxn,
aKkpodEKTNG, umtoPfabpo, cwAnvwto
KAeldi, kapudakt
Allen-hex socket = kAel5i (tumou)
AM\ev
socket spanner/spinner = cwAnvw-
TO KAl yla (Eg)Bldwpa e€aywvwv
maglpadlwy
software = to Aoylopko pépog / ta
TIPOYPAUUATA TWV NA. UTTOAOYLOTWV
solder = kavw poAaki cuykoAAnon /
KOOOITEPOKOAANGN, KAAAL
soldering = paAakr cuykoAAnon, Kao-
OlTEPOKOAANGN
soldering gun = nAekTpLkO KOAANTHPL
KOOOITEPOKOAANCNG TUTIOU TILOTOALOU
soldering iron = KOAANTAPL NAEKTPLKAG
KOOOITEPOKOAANGNG TUTOU paBdou
solid = 1o oteped ocwua (katdotaon
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UANG / Tew.), oTePEDC, GUUTAYNG
source = tnyn

space = Ywpog, Tonog, Slaotnua
spacecraft = Staotnuoniolo

spare parts = avtaAlaKkTIka (e€aptn-
pata, Hépn K.ATL)

spark = orvbnpag, oniba, omvonpilw
spark lighter = avamntpog onwbnpa
dAoylotpou

spark plug = omvOnplotng, uroull
specialise (in) = (€€)el6ikevopat
special(i)ty = eldikotnta, Kb Yapa-
KTNPLOTLKO, e€elbikeuon

specific = cuykekpLEVOC
specification = mpoodloplopog, Aemro-
uépela, dtaocadnvion, mpodlaypadn,
XOPOKTNPLOTLKO (LNXaVAG TT.X.)

spin = otplpoyupilw, neplotpédw,
oTpoBAilw, mepldivnon, omwvaplopa,

TpOoXLA
spindle = dtpaktog, dfovag neplotpo-
dn¢ epyaleiou

spirit level = aAdadL
spot = onuelwvw, KNALdwvw, otiyua,
KNAlda, onpelo, TOMOg
spray = Yekalw, paviilw, pavioua,
Pekadeg
spring = e\atrpLo
coil springs = onelposldn ehatnpla
leaf springs = ehaopartosldn, eAet-
TTIKA eAathpla, ¢UAAa colotag,
ooU0TEG
spring bender = sUkaumnto epyaleio
Kappng cwAnvwy, Koupunadopog
square = TETPAYWVO, TETPAYWVLKOC,
oTOo TeTpdywvo (duvaun, Mabnu.)
squeeze = cUVOABw, otiBw
stage = Babuog, Stapadbuion, otadlo/
daon (Sladikaoiag), e€€dpa
stain = knAida, Aekég, Aepwvw
stainless steel = avoeidwto atcdht
state = skBétw, avadépw, SnAwvw,
KOTAOTAON, TIOALTELD
steady = otaBepomnolw, otabepdg,
opeTapAnTog
steady load conditions = cuvOnkeg
Aettoupylag Kwvntipa otabepol dpop-
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Tlou
steam = aTOG, USPATUOG, atuilw, e€a-
uilw
steel = xyaAuBog, atocdht
steel wool = cUppa yvaAiopatog/otih-
Bwaong, atcahdouppa
steering = StevBuvaon, odnynon, cu-
otnpa 08rynong oxrpotog
rack-and-pinion steering = cUotn-
pa 08Aynong tUToU KpeUayLEPAC
steering column = &fovag, «koAova»
TLHovIoL
safety steering column = omnoaoto
TLUOVL pe KoAova aodaleiag
steering wheel = tiuovt
stick = koAAGw, xelplotipla oTNAN,
Koppatt EVAou, papéi
storage = anoBrkevon, anmobnkn
store = amoBnKeL W, KATACTN LA, LOYO-

U, amoBnkn

straight = £u00¢, loog, kat'suBeiav,
OUECWC

strength = LoxU¢, Uvapun, otepedTNTA
avtoxn

stress = évtaon, ¢oprtio, Tdon, mieon,
TOvog, Tovilw, Sivw £udaon, kotamd-
vnhon
stretch = ektelvw/-opal, teviwvw/-o-
pat, évtaon, EKtaon
strip = anoyuvpvwvw, Awpida, tawia,
S1adpopog mpoo-/amnoyeiwong
strike = xtunw, xtunnua, amnepyia,
anepyw (be on strike)
stroke = xpovocg kwvntpa, dtadpoun
euBoAou
compression stroke = ypovo¢ ou-
urieong
exhaust stroke = ypovog e€aywyng
induction stroke = ypovoc eloayw-
VNG, avappodnong
power stroke = xpovog kavong-g-
KTOVWONG Kvntrpa
structure = kataokeur, doun, didap-
Bpwon, udn, ktiopa, olkodoun
submarine = untofpuxLo
substance = UAn, ouola, unootaocn,
Teplovcia



suck = avappodw

suction = avappodnon

suitable = appdbdiog, katdAAnAog, Tat-
pLOCTOC

superintent = eruPAEnw, enontelw,
smototw, Stotkw, StevBlvVW
supervise = eMIPBALTIW, eMONTEV W, ETTL-
™Tmpw

sypervisor = 0 eTUPAENWY, EMOTTNG
supply = npounBedw, mapéxw, epodi-
alw, mpounBela, ebodlaopoc, mapoxn
surface = emubavela, emidbavelakog
surface gauge = UOUETPLKOG Xapd-
KTNG

surface plate = mAdaka ebappoyng

T square = tad oxediaong
tailstock = kevipodopéag, koukouBa-
yla Topvou
tank = &efapevn, vienolito, doxelo,
pelepBoudp
tanker = 6efapevoniolo, Butioddpo,
auToKivnTo HETadOPAG KOUCIUWY
tap = ktunw pe eAadpd emavaiap-
Bavopeva xTumnuato, KOYALOTOUEQC,
KOXALOTPUTIOVO, OTIELPOTOLOC ECWTE-
PLKWV OTIELPWUATWY (koAaoulo), Kpou-
vOG, Bpuon, kavoula
tape = tawia
armouring tape = MPOCTATEVTIKN
Touwia
flexible tape = eUkapmntn peTpoTAL-
via
taper = pikpaivw, Aemtaivw, KatoAnyw
o€ 0&U AKPO, KOTITAPAC, KWVIKOG SLa-
HOPGWTHPAC EKKEVTPOU
technician = texvoAoyog, TeXVLKOG,
EUTTELPOYVW LWV
tee handle = Aafn oxfuartog tadp
telecommunications = TnAemikowwvi-
&G
temperature = Beppokpaocia
ambient temperature = Beppuokpa-
ola mepBaiiovtog
tempering = Badn xaAuBa, avomtnaon,

surrounding = o tepBar\wv
suspension system = cUothua avap-
™ong
swage = eKTOVWVW Ta AKpa cwAnva
swaging tool = ektovwTiko epyaleio
swing = toAavtelw, alwpoupaL
switch = lakomtng
solid state switch = ¢npoc dlako-
mng
swivel handle = onaot (otpeddpue-
vn) AaBn, cwAnvwto KAELSL pe omooTh
Aapry
synchromesh gear box = kiBwrtLo Tayu-
THTWV GUYXPOVLOUEVNC EUTTAOKNG

okAnpuvon, emavadopa

template = puitpa, mpoTUMO, LOVTEAO,

neplypappa, oTéVolA

temporary = TpoowpLvog

terminal = akpodéktng

theft = Khomn

thermal growth = avamntuén Beppotn-

tag, SLoykwon Adyw avodou Beppo-

Kpaolag

thermistor = Beppodlakontng aoda-

Aelag

thermometer = 6epuouetpo
dry-bulb thermometer = Bepudpe-
PO0 EnpouL BoABou (kowo)
wet-bulb thermometer = 6gpuope-
PO uypou BoABol

thickness = mayog, mukvotnta

thoroughly = e€ovuyiotika, empelwe,

EUMEPLOTATWHEVA

thread = oneipwpa, vaua, BAua Ko-

¥Ala, KOYALOTOMW, KAVW OTElpwua

threat = anel\n

throttle (valve) = SikAeiba aegpiwv, me-

Talouba

throttling valve = ektovwtikn, pubut-

oTIKN BaABida

tie = 6évw, oo, Seopog, ypapata

tighten = (cu)odiyyw

timer = xpovoSLakomtng, poAoL
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tin = KaoolTEpWVW, YaVWVW, Kooo(te-

pOG (Sn), KAAAL, TEVEKEG

tin snips = petaAloPaiido

tip = puotikn/dlaitepn/xpnoLun mn-

podopia, dthodwpnua

tolerance = emutpendpevn avoxn
close tolerances = Lkpo nedio avo-
XWV

toolchanger = punxaviopog/s€aptnua

QUTOMATNG EVOAAAYNC EPYOAELWV OTIC

CNC gpyalelopnyavec (m.x. Bpayxiovag

") POUTIOT)
toolholder = cuykpatntrg epyaleiou,
£pyaAeloSETNG

tool-storage magazine = epyalelodo-
pelo, CUGKEUN 1 UNXAVLIOUOG amodn-
Keuong epyaleiwv Twv CNC epyalelo-
pnxavwy ar’ 6mou npocAapBavovtal
yla TNV mpodecn Toug aTn pNxav Kot
enavanodnkelovtal LeETA TN XpPnon
TOUG HE TOo oUOTNUA AUTOUATNG EVOA-
Aayng epyaleiwv

top = kopudn, EMAVW PEPOG, KATIAKL
torch = 8auldg, mupodg, dakdg, GAO-
ylotpo, pAoya

torque = porr) otpePng, otpédn, Tdon
(mepl)otpodng, Suvaun meplotpodng,
KLvnTApLa porn

torsion bar = avtiotpemntikr papdog
total = oAwkdg, oAOKANpPO, cUVoOAO
toughness = okAnpotNC, AVOEKTIKOTNG
toxicity = tofikotnTa

tower = UPYOG, CUCKEUN OXAUOTOC
nUpyou yLa TNV amoBbrkeuon epyalei-
WV 1 OVTIKELLEVWV YLO KaTEpyaoia og
CNC epyalelopnyovr, Toupéla

trace = iyvoc, yvoypadw

traditional = mapadoolakdg, cuvnOL-
OUEVOC

traffic = 061k kukhodopia

trailing arms = votepoulvteg Bpayio-
veg, PaAidia

train = yupvalw/-opat, e€aokw/-oU-
pal, ekrmotdevw, cLPwW, TPEVO, AKOAOU-
Bla, oslpa

trained = e€aoknuévoc, Eumelpog
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transfer = petadépw, petofipalw,
petabétw, petdbeon, petadopd, pe-
tapBipfaon
heat transfer = aywylpotnta, Heta-
Soon Bepuotntag
transfer arm = Bpoayiwvag aAAayng ep-
vaAsiwv oe CNC epyalelopnyovn
transformer = pETOOXNUATLOTAG, LETO-
TPOTEQQ
step-up transformer = petaoxnua-
TLOTAC avodou Taong
transmission = aywylpotnta, Yetddo-
on (Bepuotnrtag, kivhong)
transport(ation) = petadépw, peTAKO-
pilw, petadopa (emPatwy, ayadbwv)
ouyKowwvia
transporter = LeTaywyKd agpomAdvo,
peyaho/Bapl poptnyd autokivnto
treat = (peta)xepilopal, katepyalo-
pat, Bepanebw
treatment = pstayeipnon, Beparneia,
Katepyooia
heat treatment (of metals) = B¢p-
LK Katepyaoio (LeTaAAwY)
truck = dopTNyd AUTOKIVNTO, KOLOVL
try square = opBoyWVIOUETPO, EAEYKTL-
KN ywvia
tube = cwAnvag, aywyog
tube bender = epyaleio kapPng ow-
ANVwV, Koupunadopog
turbine =otpofLAog
gas turbine = aeplootpofirog
steam turbine = atpooTpOPLA0G
turbocharger = umepouumLEDTNG,
uTtep-tpododotNng
turning = otpédw, yupilw, Topvelw,
otpodn, yupog, BoAta, aAlayn
turning (-and-chucking) center = top-
vog Pndlakol eréyxou (CNC) moAAa-
TIAWV KATEPYACLWV YLO AVTIKELPEVA EK
TepLoTpOodNG
turret = mupyilokog, ToupEAa, TepPL-
oTPEPOUEVO KUKALKOU OXNUOTOC €p-
voAelodpopeio punxavwv Pndrakoul
eAéyxou, peBOABep, LUAOG



ultrasonic = utepNXNTIKOG
unattended factory = A pwg autopa-
TOTIOLNUEVO EPYOOTACLO
unfavourable = avti€oog, OxL eUVOIKOG
uniform = eviaiog, opolopopdog, oto-
Af

unit = povada, cuykpoOTNUa, EVOTNTA
universal joint = apBpwtodc/omactog
oUVOECOG

unladen = {epopTwToC, anaAlayuévog
ano ¢poprtio

vacuum = To KEVO
vacuum tube = Auyvia kevol
value = Twun, afla, avtitipo, eKTHw
valve = emotoplo, BaABida, SikAeida
discharge valve = BaABida ekkévw-
ong, EKTOVWONG, EKPONG
exhaust valve = BaABida e€aywyng
agplwv
expansion/throttling valve = exto-
VWTLKA/puBuLotikr BaABida
reversing valve = BaABida ava-
oTpOPNG
solenoid valve = cwAnvoesldnc ai-
Bida
suction valve = BaABida avappo-
dnong
thermostatic valve = Beppootatikn
BaABida
van = KA£LoTo doptnyo, dopTnyakt
vaporize = atponoww, eatuilw, e€oe-
pPWVW
vapo(u)r = uSpaTudC, ATUOG
variable = petopAntog, eupetaPAntog
variable jet/choke carburettor = kop-
Umupatép pe €uPolo mou Snuloupyel
HeTaBANTO Ao oto onpeio Bevioupt
variation = mop£kkALon, amokALon, Ue-
taBoAn, mapaliayn

unleaded gasoline = apoAuBén Beviivn
unload = £sdpoptwvw, amopakplvw/
QmoCcUPW KOTEPYAOUEVO OVTIKELUEVO
arnd epyalelopnyovn

unless = €KTOC av, MapA LOVO av, AV
Oev

unscrew = eBLOWVW

up-side-down = avteoTpapévog, e
TO MAVW UEPOG MPOC TA KATW, TA TIA-
VW-KATW

update = ekouyypovilw

vee block = koppati/cuykpotnua/
mAdka ebappoyng oxnuartog V, paon
afovwy oxnuartog V

vehicle = dxnua

velocity = taxUtnta

velometer / anemometer = aveuodye-
PO, TAXVUUETPO

ventilation = (e€)aeplopog

ventilator = e€aeplotrpag, aveulotn-
pag

versatile = ebotpodog, eumpocdppo-
0TOC, EVEALKTOG, Ue TIOAAEG L6LOTNTEG/
XProELg

vertex = (evib, kopudn, katakopudo
onueio

vertical = katakopudog, opBootding,
KaBetog

vibration = kpadaopdg, Talaviwon,
dovnon

vibration free = avtikpaSaouikog
vice =odLyktipag epappootol, PEy-

YEvn
view = BAénw, Bewpw, anoPn, Bew-
pla, Ba

vital = {wtikog

voltage = Sltadopd SuvapLkou, Taon
NAeKTPLKOU pevpatog, BoAtal
volume = dykog, Topog
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W

warn = npoeLdomnoLw

warplane = oA ULKO agpOTMAAVO
warship = moAgIko mAolo

washer = podéAa, mapakukAog, ma-
peuBaoua

waste = oTaToAWw, KOTOVOAWVW OLOKO-
T, OTIATAAN, AroBANTOC, AxXPNOTOG
water heater = Beppavirpag vepo,
Bepuooidwvoc

weak = adUvapog, acBevikog

wear = popw, PBeipw, dBopd

weigh = luyilw

weight = Bapog

weld = cuykoAMw pETaAa

welding = okAnpr cuykoAAnon
welfare = eunpepla, kahomépaaon, Kot
VWVLKNA TipovoLa

well paid = kaAomAnpwpévog

wet = uypog

wheel = tpoyog

wick = puTilt

widespread = SladeSopévog

wide = gupU¢, mMAatug, dapdig

width = mAdrog

windscreen = avepoBwpaKAG AUTOKL-
VATOU (=pmpog/miow t{aut), map Unptl
windscreen wipers = vaAokaBaploti-
PES

wipe = okounilw, opouyyilw

wire = oUpua, xopdn

wireless = acUpuatog

wiring = kaAwdiwaon, cuvolo kaAwsi-

zero = undév
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WV EYKATACTAONG/CUOKEUNG
workholding device = cuokeun ou-
yKkpatnong/mpdodeong Twv mpog Ka-
Tepyaoia aQVTIKELHEVWY OTNV Tpamela
EPYAAELOUNXOVAC N 0 TTOAAETO
workpiece = KoppATL yla Katepyooia
workshop = epyaotrplo (texvitn)
worn = TpLUpEVoC, apBAuuEvog, Bap-
HEVOG
wrap = TUAlyw
wrench = pox\o¢ meplotpodrg yLa
(&e)Bldwpa pmouloviwv Kot magipa-
Swwv, KAeLSL
adjustable wrench = yaAAiko kAet-
61, KA£L6L pe puBULTOUEVO GvoLypa
oLOYWVWYV, YovtlotovaAla
combination wrench = oclUvBeto
kAelbl (ouvbuaopog yeppovikol
Kol ALEPLKAVLKOU)
impact wrench = emavadoptilope-
vo epyaleio Bldwpatog (katoaidt,
KapuSaKL)
open-end(ed) wrench = kAelbi
otaBepol avolypatog, yEPUAVLKO
KAELOL
pipe-adjustable / monkey wrench
= puBpuLlopevo KAeldl cwAnvwoe-
wv, amayaiog, cwAnvokdapoupag
ratchet wrench = kAel6i pe kaota-
via
ring wrench = moAuywvikd (KAeL-
0T0) KAelSi, AUEPLKAVIKO

zinc = YPeuddpyupog, toiykog (Zn)
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