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INTRODUCTION

This book aims at helping the students of the Technical Lyceum (Electrical
technicians) acquire technical vocabulary in order to help them cope with technical
reading and communicate in the target situation.

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:
textbooks, brochures, instruction manuals, magazines, advertisements, etc.

Bearing in mind: a) the students’ current knowledge of the subject and b) the
students’ language level, the texts have been adapted and simplified in order to
meet the students’ needs both in class and their future jobs. Motivation was also
taken into account when selecting and exploiting the texts because experience has
shown that, if the texts are not motivating, the students’ interest in the language
is lost.

The book contains a variety of different text types, tasks and illustrations as
well as a variety of different exercise types, engaging the students’ interest and
thinking capacity.

The exercises are divided into two categories: Those designed to develop
comprehension of technical texts, in order to help the students acquire the vocabulary
presented, and those focusing on grammatical points.

The first category includes skimming exercises, where the students read for
general information; scanning exercises where they read for specific information;
true / false exercises and comprehension questions. There are also information
transfer exercises such as gap filling and labelling diagrams or tables. Other
exercise types such as classification of information in grids, matching, re-ordering,
completion exercises, etc. are also included in this category.

In the second category, the focus is on language items relevant to technical
reading which encourage the students to produce the linguistic features of the
target situation, such as the passive voice, conditionals etc. These exercises aim
at reinforcing the grammatical points the students have already acquired.

At the end of most units, there are production exercises in the form of communicative
activities, which allow the students to reinforce their overall competence in both
the language and the ideas presented in the texts.

Apart from all the exercises described previously, some listening activities have
been included as well. They aim at training the students in a variety of specific
listening skills in an attempt to help them find solutions to various listening problems.

In updating this book, we considered necessary to include learner training
activities, such as strategies for rapid reading, deducing the meaning of new words
etc. They aim at enabling the students to discover the learning strategies that suit
them best so that they may become more effective language learners and take
on greater responsibility for their own learning.



The book is accompanied by a glossary containing the new technical and
subtechnical terms, which will be helpful to both the teacher and the students.

It also contains the most common electrical symbols and their terms, units of
measurement, useful mathematical terms and expressions as well as model letters
about various matters with useful guidelines on letter-writing, which the students
can use when writing letters.

A short Teacher’s booklet accompanies the Student’s book. It provides: a) a
complete set of answers to the exercises, b) notes to the teacher on the way to
approach the teaching of certain activities, ¢) a detailed lesson plan, and, d) all
the listening texts.

As regards the methodological approach to be followed in teaching this material,
we would like to point out that E.S.P. belongs to the broader context of E.L.T.
Consequently the E.S.P. teacher should always bear in mind that his/her main task
is not to teach the subject, but the language, following the same methodological
principles applied to teaching G.E.
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ANALYSIS OF CONTENTS

FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 1

ELECTRICITY - THE POWER THAT TRANSFORMS THE WORLD

* Presenting the importance of
electricity

* Describing changes and
developments

e Comparing past and present
activities

¢ Building vocabulary (synonyms)

* Expressing possibility

e Laying out a letter

e Letter writing (Letter of complaint)
e Expressing an imaginary situation
* Expressing cause and effect

* Radio and TV have improved
communication.
¢ S. Past, S. Present

e It is possible for sb. to + infinitive
+ gerund

e [t would be impossible/
difficult for sb. to + infinitive

« 2" Conditional
¢ Because of due to / since...
e So/as a result...




FUNCTIONS - NOTIONS - SKILLS STRUCTURES - EXAMPLES

UNIT 2
ELECTRICITY HOLDS THE WORLD TOGETHER

* Presenting basic concepts of
electricity

¢ Describing physical phenomena/
qualities

¢ Building vocabulary (Synonyms -
Antonyms - Collocations)

¢ Producing/describing/labelling a

diagram
¢ Classifying items according to
qualities
* Expressing use e Sth. is used to...
* Expressing parallel increase * Comparative degree

(the + comparative - the

+ comparative)

the more..., the better...

* Expressing cause and effect « 1* Conditional

(If/when + S. Present

S. Present/ S. Future)

* Word formation: verb - noun -
adjective

* Preposition

* Using nouns as qualifiers * e.g. current flow

e |[dentifying terms from their definitions

FUNCTIONS - NOTIONS - SKILLS STRUCTURES - EXAMPLES

UNIT 3
ENERGY SUPPLY AND DEMAND

e Surveying a situation

¢ Building vocabulary (Definitions)

* Presenting advantages and
disadvantages

* Expressing similarity e All, both, also, too, as well as...

e So is/are, do/does...

* Neither... nor...

* Expressing difference * Only the / while / besides...




FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 3

ENERGY SUPPLY AND DEMAND

¢ Classifying information from general
to specific

e Stating present / past events

* Expressing past events with a
special connection to the present

* Describing the function / structure of
a system

e Transferring information from a
picture to a text

e |dentifying parts of a whole

* Describing function

* Presenting developments in a field

e Attracting prospective employees

e Clarifying meanings (shift, share)

* Expressing interest / preference
o Letter writing (Applying for a job)
e Carrying out a simulation

e Stating a point of view

e Justifying one’s opinion
* Suggesting / consulting
¢ Agreeing / disagreeing
* Presenting facts / arguments

* Persuading
e Using linking words

* On the contrary / other hand...

e (Al)though / however / but...

e ... is/ are classified into groups,
that is...

e ... belong(s) to...

*S. Present - S. Past

* Present Perfect

* S. Present (3" singular)

* e.g. share the cost, equal
shares, make shift, in shifts
¢ | would be interested / I'd like...

e | think / believe...
* My opinion / point of view is...

* | suggest that... should

e | agree / disagree to / with...

e [t would be better... / I'd also like
to mention...

* e.g. To start with, first, then, in
addition to, to sum up.
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FUNCTIONS - NOTIONS - SKILLS STRUCTURES - EXAMPLES

UNIT 4
POWER DISTRIBUTION SYSTEMS

e Stating the objectives / qualities of a * The purpose of...

system * The basic objective of... is...
* The basic factors determining...
¢ Describing the structure / operation * All systems operate...
of a system
¢ Describing the function / parts of a
system

* Describing the material sth. is made * They are made of...
of

e Labelling a diagram e Power is equal to... (P=I-V)
* Presenting mathematical formulas
¢ Building vocabulary (Collocations) * e.g. electric energy, energy

transmission, generate energy

¢ Deciphering an authentic document
e Understanding elliptical speech

* Developing elliptical speech

* Summarizing a text * Passive Voice (Simple Tenses)
Passive «—Active

e.g. The letter is written, etc.

FUNCTIONS - NOTIONS - SKILLS STRUCTURES - EXAMPLES

UNIT 5
TEST AND MEASUREMENT INSTRUMENTS
¢ Presenting the effects of electric « 15! Conditional
current e When current flows — it

e Cause and effect produces... / will cause.../ ...is
produced

¢ Describing the use of an item * The instrument used to
measure... is the...

e To measure... we use a(n)...
* [dentifying items from their use

11



FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 5

TEST AND MEASUREMENT INSTRUMENTS

* Presenting technical achievements

¢ Advertising the qualities of produced
instruments

* Deducing the meaning of unknown
words

* Building vocabulary (Definitions -
Synonyms)

¢ Filling in a cutting

* Making suggestions
* Recommending

* Persuading a friend

e Justifying suggestions

* Persuading a prospective buyer

¢ Presenting the advantages /
properties of a product

¢ Presenting technical features /
characteristics

e Explaining how to do things

¢ Giving instructions

* Expressing purpose

e Building vocabulary (Collocations)

e Asking for and giving information /
advice

* Nowadays... have been
replaced by...

e Qur firm has become the
synonym of advanced
technology, high quality...

e Easy in operation, offering
versatility, reliability...

¢ Passive forms

* ['s worthwhile buying a...

* You’'d rather buy...

e | think / believe / suggest you
should buy...

e If you want the best, buy...

e If | were you, | would buy...
... because + S. Present

e We even provide... / we offer...

e ... is right for systems and bench
applications

e ... saves time and money

e ... up to 250 readings / sec on
the bench, 500/sec in a system

* We can + infinitive by + Gerund

* Imperative

* To do this, + Imperative

* Gerund after prepositions

* Which one do you recommend?
* How is... done?

e What does it measure?

* How does it measure...?

* How much does it cost?
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FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 5

TEST AND MEASUREMENT INSTRUMENTS

e Letter writing (Placing an order)

e Developing elliptical speech
(Abbreviations)

¢ |dentifying values from their symbols

* Expressing measurements

e Converting units of measurement

¢ Defining location

e Writing an advertisement

e ... stands for/ is short for...

* The symbol for/ of... is ...

e ... is presented by / with...

e We measure... in...

e _..ismeasuredin...

e To convert... into... we divide /
multiply by...

* On the lower / upper part of...

* On the left/ right (hand side) of...

¢ In the middle / centre of...
e Over, above, below, under,
between

FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 6

ELECTRICAL MACHINES

e Introducing electrical machines

* Expressing necessity

e Stating laws of Physics

* Stating principles of operation

* Describing mode of action

¢ Describing the structure and parts

of a machine
¢ Presenting the types of a machine

* The problem of distribution is
solved with the use of...

* We need... to step up or down...

e If a conductor is moved... it will
cause...

* Generators operate on the
principle of...

* Generators convert...

* Each generator consists of...

* Motors are divided into...
e ...they are classified as...

13



FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 6

ELECTRICAL MACHINES

* Presenting technical features and
characteristics

¢ Advertising the advantages of a
product

* Promoting a product

¢ Describing the function of the parts
of a machine
* Expressing parallel increase

¢ Defining items and their use
e Stating importance

* Practising rapid reading

e |dentifying items in pictures

e Arranging pieces of information in
order

e Transferring information into a
diagram

¢ Classifying information

e Arranging a series of qualifiers in
order

¢ Expressing similarities / differences
/ contrast

e Comparing items
* Building vocabulary
(Definitions - Synonyms)
¢ Word formation
(Prefix: trans / Suffixes:
-ize, -tion, -ance,
-tor, -er)

* The main characteristic of... is
its constant speed

* They have a fully coordinated
200° C class insulation system

e ... is an example of an
innovative product

* The brushes furnish current from
the commutator to the...

* The + comparative...
the + comparative

* Motors are rotating machiners
which...

e Itis essential / important to
ensure...

* e.g. A single-phase synchronous
induction AC motor with
capacitor start

e Unlike, dissimilar (to), different
(from), differs from, not so... as,
the opposite to / of...

¢ While, whereas, but, on the
contrary, on the other hand...

e Like, similar, the same as...,
as... as...

* Prepositions
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FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 6

ELECTRICAL MACHINES

* Expressing purpose
* Classifying from specific
to general

e |dentifying the causes of faulty
operation
e Taking / giving instructions

¢ Understanding / developing elliptical
speech
* Expressing possibility

* Expressing necessity

e |dentifying symbols

* Producing a coherent text

e Writing a short report

e Letter writing (Inquiry letter)

*To/inorderto/so asto...

eisare
can/could be
may/might be
should be

e ... belong(s) to...

e ... is/are a category, kind, type,
form, example of a(n)...

categorized
classed
classified

* Check mainline voltage as
marked...
» Stator winding grounded

* Perhaps the line voltage is low
* There may be a blown fuse

e ... should be + p.p.

« 1°' Conditional

¢ Linking words

into...

FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 7

ELECTRICIANS EQUIPMENT

* Presenting working areas of the
electrical trade

¢ Presenting work activities

*e.g. ... rewiring old buildings,
electrical maintenance, repair,
adjustment

* e.g. Threading, bending
conduits, crimping terminals,
stripping wires.
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FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 7

ELECTRICIANS’ EQUIPMENT

* Presenting tools and equipment

¢ Associating tools with work activities
¢ Expressing use / purpose

¢ [dentifying items from their use

¢ Giving instructions

¢ Giving advice
e Warning / Reminding

* Transferring information

¢ e.g. Die, spirit lever, spring hook,
pliers, saddle, terminal block

* Pliers are used for tightening,
loosening, holding, gripping

* We (can) do this by (using)...

* To + infinitive, we (can) use...

e ...areusedto...

* You must/ mustn’t + inf.

* You should / shouldn’t + Inf.

e Take care / be careful / try to /
not to + Inf.

* Make sure / ensure you / that...

e Avoid + noun/ gerund

* Never / always + Imperative

* Don’t forget to + Imperative

e Indirect speech

*Hetold usto/notto...

* He advises us to/ not to...

* He warned us to / not to / never
to...

* He recommended that...
should...

* He said that we should always...

FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 8

ELECTRICAL DRAWING

e Stating the aims and developments
of electrical drawings

» Classifying electrical drawings

e Describing the uses and
characteristics of the various types
of electrical drawings

16




FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 8

ELECTRICAL DRAWING

e |dentifying electrical diagrams from
their description
¢ Contrasting

e Building vocabulary
(Definitions - Synonyms)

* Word formation:
(suffixes: -ness, -ship)

e Cause / reason

¢ Result / consequence

* Presenting the usefulness of
graphical symbols

¢ [dentifying items

* Describing an electrical installation

¢ |[nstead of...
e While...

* Since/as...
* Therefore / consequently / for
that reason / thus...

FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 9

SAFETY AT WORK

e Giving instructions (safety precautions)
e Advising

¢ Classifying instructions

¢ Evaluating instructions according to
their importance

e Clarifying meanings (Definitions)

* Building vocabulary
(Collocations: verb + noun)

¢ Word formation: (Prefixes: -un, -in,
-dis / Suffixes: - less, -ful, -able)

e Expressing unreal past situations

* Expressing regret / relief

* Reviewing Conditionals

e Stating the cause of an event

* Imperative
* You should...
* Be particularly careful

* 3rd Conditional (If | had + p.p. =
| would have + p.p.)

¢ As / since + Past Continuous
... should have + p.p.
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FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 10

SAFETY FOR THE USER

* Presenting concepts of electricity

e Introducing a system and its parts
¢ Describing items and their use

¢ Classifying an item into types

¢ Classifying information

¢ Clarifying meanings (Synonyms -
Definitions)

¢ Building Vocabulary (Collocation:
adjectives + nouns)

e Word formation: (Suffix: -ive)

¢ Describing the structure, function,
use of an item

* Classifying words into thematic areas

e Carrying out a conversation
¢ Asking for and giving information

e e.g. Overloading, voltage
leakage etc.

eltisa...

* They are intended / designed to...
e They are used to/in...

* Prepositions

e Expressing ability / possibility / e Can - may
permission / request
FUNCTIONS - NOTIONS - SKILLS STRUCTURES

UNIT 11

REPAIRING ELECTRIC COOKERS

* Presenting electrical items and their
parts

¢ Describing the function of electrical
devices and accessories

¢ Building vocabulary (Antonyms -
Synonyms - Definitions)

¢ Word formation: (Suffix: -ly)

¢ |dentifying faults of electrical
appliances from the description of
their symptoms

18




FUNCTIONS - NOTIONS - SKILLS

STRUCTURES

UNIT 11

REPAIRING ELECTRIC COOKERS

e Transferring information from a text
into a diagram

* Describing the stages of a procedure

¢ Producing / developing elliptical
speech

* Describing sequence of actions

* Classifying words into thematic areas

¢ Writing a report (Describing a
procedure)

e Taking / giving instructions

* Prepositions: of, off

* Before / after / prior to (+ Gerund)

¢ Linking words
e Imperatives

FUNCTIONS - NOTIONS - SKILLS

STRUCTURES - EXAMPLES

UNIT 12

THE ELECTRICAL TRADE

e Introducing the fields of a trade

e Introducing a trade and its
requirements (responsibilities,
qualities, qualifications)

e Clarifying meanings (Synonyms -
Definitions)

¢ Expressing obligation / necessity

¢ Asking for and giving advice

e Carrying out a conversation

¢ Asking for and giving information

¢ Expressing opinion / preference

¢ Justifying choices

¢ e.g. Cable installation, motor
maintenance...

e Must/ have to
e Should / ought to / had better

e | think I...

e Though | don't like...
e | like / prefer...

* Because...
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UNIT 1 |

ELECTRICITY

The Power that transforms the world

Discussion
(Work in pairs or groups)
Do you agree that electricity has transformed the world? If yes, refer to the
changes electricity has brought to our lives.
Read the following text to see the writer’s attitude towards electricity.
Electric lighting, central heating, refrigerators, washing machines, water heaters,
television, elevators, record-players, radios, telephones, computers, trolley-buses,
electric trains, traffic lights, X-rays, electrocardiographs... Electricity stands behind
all of them!

20



Let's see some examples of how the applications of electricity have affected
our lives!

Radio and television have improved communication between different parts of
the world. A person in Asia, for instance, can listen to the news from London using
a radio set. Television viewers in Greece can see programmes broadcast from the
United States of America. Also, traffic lights prevent the continuous traffic chaos
in the centre of modern cities by controlling the heavy traffic...

Can you imagine your everyday life without electricity? It provides us with
light, heat and sound. It provides factories with energy. It moves cars and trains.
It stands behind electronics. Modern life would be unthinkable and... unlivable
without electricity.

A power-cut would cause total confusion at home, in industry, transportation,
communications, entertainment, health services, or education.

There is no energy more useful than electricity. Electricity can be sent over
long distances very quickly. It can easily be converted and controlled. It is silent
and clean, with no waste products.

21



EXERCISES

1. Tick appropriately as in the example.

FIELDS OF APPLICATION

APPLICATIONS
OF
ELECTRICITY

INDUSTRY

COMMUNICATIONS
ENTERTAINMENT
HOME SERVICES

HEALTH SERVICES

EDUCATION

traffic lights

S| TRANSPORTATION

X-rays

hair-driers

computers

toasters

motors

cassette recorders

generators

electrocardiographs

telephones

door bells

electric toys

trolley buses

water heaters

teleprinters

electroencephalographs

overhead projectors

video

sterilizers

n

OTHER
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2.A. Name the items illustrated in the pictures in column B.

Column A

1. Qil-cooker Gramophone

7. Wood-stove

6. Wash-tub

3. Broom 4. Mail-pigeon

Wc’é‘f{a"&’

~.,
17

ORI
a——— '-__-:

8. Steam-train

5. Oil-lamp

9. Ice-box

Column B
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B. Match the items in column A with their modern equivalent in column B.
C. Comment on the items of both columns as in the examples.

1. Some years ago, people used oil cookers to cook their food. Nowadays they
use electric cookers, instead.

2. Long ago there weren’t any electric cookers. People used oil cookers to cook
their food.

3. Replace the underlined words in the following sentences with words from
your text.

1. All electrical devices need power to work.

2. A lamp changes electrical energy into light.

3. Electricity supplies Industry with the necessary power.

4. Lifts are used in multistorey buildings.

5. Many of the people who watch TV prefer serials.

6. The telephone has facilitated communication between people.

4. Describe the way each of the following devices has affected our lives.
Begin with “It is possible for...”

e.g. 1. Vacuum cleaner: housewife / remove dirt / carpets, rugs / easily, quickly.
It is possible for a housewife to remove dirt from carpets and rugs easily and
quickly using a vacuum cleaner.

2. Refrigerators: people / hot countries / preserve food / long.

3. Telephone: someone in Greece / communicate immediately / friends in U.S.A.
4. Video: people / see a film / whenever they wish.

5. Microwave oven: people / cook meal / few minutes.

5. Now change the previous sentences using the expressions “without..., it
would be difficult / impossible...”

e.g. 1. Without a vacuum cleaner, it would be difficult for a housewife to remove
dirt from carpets and rugs.

Writing Activity
(Letter of complaint)

6. You are the owner of the famous restaurant “Hermes”. Last month there were
many unexpected and long power-cuts, which caused great damage to your
business (foodstuff was spoilt / though restaurant remained closed for long
hours, staff was paid / expensive advertising campaign for your restaurant on
TV was not watched as expected).

As a result, you decided to write a letter to the Electric Power Corporation to
complain about the inconvenience and damage and ask them: a) to inform you
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in advance about similar events in the future and b) not pay the bill of the next
month as the smallest contribution of the Corporation to the damage of your
business.

Address your letter to:

The Electric Power Corporation
The Customers’ department

23 Aharnon st.

Athens 250 21

The guidelines below will help you write your letter.

GUIDELINES

POINTS TO REMEMBER WHEN WRITING A FORMAL LETTER

¢ Be polite: Avoid imperatives when asking for something. Use expressions
like: “l would be grateful if...”, “Could you please...”, “l would like to know...”,
“Let me know if / that / when...”, instead.

¢ \When 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”.
e When you know the name of the receiver:

- Start your letter with: “Dear Mr / Mrs / Miss / Ms** (his/her name)”

- End it with: “Yours sincerely” or “Sincerely yours”.

e Common phrases to close the letter are: “l 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...”.

¢ At the end of the letter:
- Put your signature.
- Write your name in full, below your signature.

- Add: Mr, Mrs, Miss after your name in parenthesis to help the receiver
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
ADDRESS

n L

PORNY)| =

o o <

> 4 S

e

Q9

W <

Dear...
leave one-line space
(State §1 - Asowner of the “Hermes” restaurant | am writing this letter
reason for to
writing)
82 - To be more specific, the refrigerators did not work...
(Describe §3 > Despite the fact that the restaurant remained closed for
damage)
8 4 >  Furthermore, due to the power-cut, the expensive advertising
campaign...
(State 85— For all the inconvenience and loss of money mentioned
claims) above, | would like
(Ending) | am looking
Yours

Signature
Name in full
Occupation
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Grammar Review

. 2" Conditional

Electricity has offered a lot of facilities to our everyday life by providing us with
modern electrical appliances which save us hard work, time and money.
However, have you ever thought what would happen if some of these appliances
did not exist?

Look at the example
If there was no television, people would go to the cinema more often.

Now think of the previous conditional sentence and tick appropriately.
1. The sentence expresses:

a) real situation.

b) an event that is likely to happen in the future.
¢) an imaginary situation in the present.

d) an event that is not likely to happen.

2. The above example belongs to the

a) 1st type of conditional sentences
b) 2nd type of conditional sentences
c) 3rd type of conditional sentences

USE

The 2nd type of Conditional sentences is used for actions
or events, which are not likely to happen. It also expresses
an imaginary situation in the present. It consists of two parts
(hypothesis - result) which are combined as follows:

STRUCTURE

If - clause (hypothetical condition) Main clause (result)

would
If + Simple Past —> < zgﬁiﬂd + infinitive
might

Now use the cues below to make sentences as in the example.

No telephone -> people / see each other more often

No telephone > people / communicate by writing letters
No cars -> people / walk more

No cars -> people / not travel so often
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No television > people / talk more
No television -> people / go out more often
No refrigerators > people / eat fresher food

Il. Cause - Effect

Power-cuts usually cause a lot of trouble and confusion to our everyday lives.
Some serious effects of a power-cut are that the refrigerators, elevators, traffic
lights, etc. stop working and a series of unpleasant results follow.

Look at the following table to see how this cause - and - effect relationship
is expressed.

CAUSE EFFECT

Because of a power-cut the refrigerators stopped working

There is a power-cut,

_’

Due to a power-cut, —» the refrigerators stopped working
—» and so the refrigerators stopped working
_}

There is a power-cut, and as a result, the refrigerators stopped

working
Because there is a power-cut =» the refrigerators stopped working

Since there is a power-cut, —» the refrigerators stopped working

Following the examples in the table, use the cues below to describe some
more effects due to a power-cut.

CAUSE EFFECT

e foodstuff is spoilt.
e shopkeepers suffer serious damage.

e people cannot watch their favourite
serialson T.V.

e companies lose a lot of money.
long power-cuts e there is traffic chaos.

e jt’s hard for people to go up and down
the stairs of multistorey buildings.

 people use candles / oil lamps to light
their houses.
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UNIT 2 |

ELECTRICITY HOLDS THE WORLD
TOGETHER
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FUNDAMENTALS OF ELECTRICITY

In the first unit we discussed the importance of electricity and its effects on society.
Well, what is electricity after all? You will find the answer in this unit. Some theory
is useful.

(THEORY? Oh no, thank you.)
0

g \g
But, unfortunately, it is necessary.
So, brush up your knowledge.

Work with your partner to find out the correct answer to the questions below.
All the information you need is included in the boxes. But first, it would be
helpful to find the meaning of the following words.

1. matter = 2. element =
3. molecule = 4, mixture =

5. substance = 6. compound =
7. particle =

Questions

1. Matter can be found in
a) a liquid or solid state.
b) a solid or gaseous state.
c) all three states: liquid, solid and gaseous.

2. Oxygen (O) and Hydrogene (H) are
a) elements.
b) compounds.
C) mixtures.

3. A mixture is obtained
a) by chemical means.
b) by physical means.
c) by both physical and chemical means.

4. A compound
a) can be separated by physical means only.
b) can be separated by chemical means only.
¢) cannot be separated at all.

5. An element is a substance which
a) can be reduced to a simpler one.
b) can be separated by chemical means.
¢) cannot be separated by any means.
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6. The smallest particle of an element is the
a) atom.
b) molecule.
C) matter.

7. A molecule has
a) all the characteristics of a compound.
b) all the characteristics of a mixture.
c¢) only some characteristics of a compound.

8. The smallest particle of a chemical combination of elements is
a) a mixture.
b) a molecule.
¢) a compound.

9. The words “electron” and “electricity” are derived from
a) an ancient Egyptian word.
b) an ancient Greek word.
¢) an ancient Latin word.

10. The word “electron” means
a) copper.
b) current.
c) amber.

MATTER .
It is everything that ocguples spa;cur
and has weight, .9 air, water,

podies.
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ATOM
Itis the smallest particle of an element which
has all the characteristics of the element.

Listening Activity

Listen to the text and answer the questions.
Do the atoms of the various elements have the same structure?
How many factors determine the properties of matter?

Listen to the text again and name the properties of matter.
1

2 properties of matter
3
The atom and charged bodies - Orbit
- ~
The atoms of each element are made up 7 R
. / Nucleus
of electrons, protons and, in most atoms, Proton /

-~ \
neutrons. _ Electron | |
Electrons are negatively charged. \ A
Protons have a positive electric charge, \ Neutron @

. N\ /
e:qu:f[ll and opposite to the charge of S._ _ .7 O Elctron
electrons. Neutron
Neutrons have no electric charge. @ Proton

The protons and neutrons form a heavy nucleus with a positive charge, around
which the very light electrons revolve in orbit, just like the planets in our solar
system.

Electrons which move close to the nucleus are tightly bound to the atom. Those
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moving in orbit farther from the nucleus are rather loosely bound and when
influenced by an outside force, they may be drawn away from the atom. These
electrons are sometimes called “free” electrons. They are not exactly free, but
tend to move from one atom to another exchanging places continuously with
other free electrons. Some materials, such as metals, contain many more of
these so called “free” electrons than others, such as rubber and glass.

The potential difference and electric current

If two differently charged bodies come into contact, or are connected with a
wire, free electrons will move from the body which has an excess of electrons to
the one which has a deficiency of them. The movement of electrons is explained
by the theory that an electrical pressure exists between any two bodies when
one of them has a charge of greater intensity than the other. The difference in
electrical pressure caused by these charges is called “potential difference” and
is measured in Volts (V). The greater the potential difference, the greater the
movement of electrons along a wire (conductor). This movement of electrons
between two differently charged bodies is what we call “electric current”. The
symbol used to represent electric current is (I), which means intensity of current
flow. Current is measured in Amperes (A).
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1.

2.

3.

4,
34

EXERCISES

Complete the words:

A lot of scientific terms are derived from the Greek language. Search your text
to find 9 English words deriving from Greek

e.g. system = guotnua

The following statements are false. Make any necessary changes to correct
them.

1. Electrons are positively charged.

e.g. Protons are positively charged.

2. Electrons and neutrons make up the nucleus of the atom.

3. Neutrons and electrons have equal but opposite charges.

4. Electrons which orbit far from the nucleus are tightly bound to the atom.
5.

Electrons which move close to the nucleus intend to move from atom to atom
and can be made to flow as electric current.

6. Electrons move from a positively charged body to a negatively charged one,
when these bodies come in contact.

7. An electrical pressure exists between any two bodies when they are equally
charged.

8. The lower the electrical pressure, the greater the movement of electrons
across a wire.

9. Electric current is measured in Volts and is represented by the letter V.

Find words in the text which can be replaced by the following:



9.
10. less than the normal number:

5.

Writing Activity

1. Write the definitions of the following terms in the boxes below.

1
2.
3. driven:
4. areinclined:
5.
6
7
8

move around:
near:

include:
flow:

. stand for:

influence:
more than the normal number:

Match each word with its opposite

e.g. 1. positive a. close

2. equal \ b. free

3. tightly C. negative
4. far d. connected
5. similarly e. unequal
6. disconnected f. deficiency
7. bound g. loosely

8. excess h. charged
9. uncharged i. differently

. Find words in your text which characterize the word “charge”.

e.g. equal charge

a) Free electrons
b) Electric current
c) Potential difference

a) Free electrons are these electrons which

b) Electric current is the movement / flow of

c) Potential difference is the difference
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2. These are the parts, symbols and labels you need to draw a diagram illustrating
how electric current is produced.

Work with your partner a) to draw and label it b) to write a short paragraph
to describe the phenomenon it illustrates.

flow of electrons

negatively charged body

conductor connecting the two bodies
positively charged body

|

Listening Activity

You are going to listen to what a teacher of Physics said during a session.
After listening to it, say what the session was about.

Familiarize yourself with the following tasks. Listen again to what the teacher
said and carry them out.

TASK 1

Write a plus (+ = positive) or aminus (- = negative) to show what the electrical
charge of each body is and then fill in the blanks in the paragraphs under
the pictures.
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A. The two bodies are , that is they have electrical

As a result, no electric is developed.
B. The two bodies are either or charged, that is
they have charges. As a result, they each other.
C. One of the bodies is and the other chargeaq,
that is they have charges. As a result, they
each other.
TASK 2

Write (in Greek) how ancient Greeks expressed the phenomenon illustrated
in Task 1.

TASK 3

Write the symbol used for the following:
1. Force of attraction or repulsion:

2. Charge:

3. Distance:

Work with your partner to check your answers to the Tasks of Step 2. If
necessary, ask your teacher to listen to the session (text) again.

ADDITIONAL USEFUL INFORMATION ASSOCIATED
WITH ELECTRICITY

Read the following text and give titles to its paragraphs. Write them in the
space provided.

When two differently charged bodies are connected with a wire (conductor),
current will flow only until the two bodies become equally charged. In electrical
circuits, however, current must flow continuously. As a result, it is necessary to
have some source which will maintain the difference of potential between the ends
of the conductor. A source of this type is usually referred to as electromotive force
(emf). Devices used to produce electromotive force are mechanical generators,
chemical cells (batteries), photovoltaic cells or piezoelectric crystals.
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The source of electromotive force is the main component of an electrical circuit.
Another important component is the conductor, which connects the terminals of
the source and offers a path for the electric current to flow through. Conductors
are made of materials which contain a lot of free electrons and so permit a large
current to flow; that is, they are materials with a great ability to conduct current
(conductance). The metals, and especially silver, copper, aluminium, and tungsten
belong to this group of materials. Water solutions of acids and bases or salts are
conductors, as well.

There are other materials, such as glass, rubber, porcelain, mica, plastic, paper,
silk, etc. which contain very few electrons and, as a result, permit relatively little
current to flow. These materials are called “insulators” and are used to coat or
wrap wires, to prevent two or more wires from touching each other, etc.

Some other materials, such as germanium, silicon and copper oxide, which
cannot be classified either to conductors or to insulators, are called semiconductors.

Actually no material is a perfect conductor or a perfect insulator. All materials
have some free electrons which will flow as a current and even the best conductors
offer some opposition to current flow. This opposition is called resistance (R) and
is measured in Ohms (2). The amount of resistance a conductor offers to current
flow depends upon the type and the temperature of the material, as well as the
length and the cross section of the conductor.

Finally, there is a group of materials, such as germanium-silver and nickel-
chromium alloys, which, although they are conductors, have such high resistance
that their principal function is to oppose current flow. They are used to add resistance
to a certain point of a circuit, and are called resistors. They are especially useful
in high temperature devices, such as electric heaters, toasters and other such
household devices.

EXERCISES

1. Answer the following questions.

1. What happens when two differently charged bodies are connected?
2. What is the use of an emf source?

3. What is the difference between a conductor and an insulator?

4. What is a semiconductor?

5. Are there any materials which offer no resistance to current flow?
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6. Mention the factors which influence the amount of resistance a conductor
offers to electric current.
7. What are resistors used for?

2. ldentify what is illustrated in the following diagrams and label them.

(+) ()

Positive S Negative
-~ -~ ~ -~
charge , v v v charge TR
[ | [ O e v 1 1
AN N N N S_2N_ 2SN 2
/ v,V N v ARV ARV AV AV AR
[ SRR [ | 1 1 \ 1 1 A A 1
N AN AN_EN_LN _ Y N_ NN N_ N2
/ N \ N A ARV A AV AR
(ST ST W S (+) N T (-)
S NNl Positive AR I S A N Negative
Electrons don’t flow charge Electrons flow charge
1 2.

battery

3. Match the English words with their Greek equivalents.

A
alloy o&eidlo
base o&u
salt Bdon c
Zé:ge gﬁg’é d brass o[cSnp,oc;

carbon yepuavio

B tungsten opeixaAkog
zinc xdAuBag germanium  BoAppduto
steel rnup(TLo iron avbpakag
rubber XAAKOG
silicon KQOUTOOUK
copper Yeuddpyuposg
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4. Classify the items or materials in the following categories. Tick appropriately.

Used as
Item
or Source Semi- _
Material of Conductor | Insulator Resistor
EME conductor
water solutions of acids V4
chemical cell
glass
aluminium
silicon

nickel-chromium alloys

tungsten

porcelain

piezoelectric crystals

iron

water solutions of salts

silver

plastics

germanium

mechanical generators

water solutions of bases

mica

german silver

copper

rubber

copper oxide

zinc

photovoltaic cells

brass

steel
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5. Use the table to make meaningful sentences.

Silver

Mica

Mechanical generators
German silver
Aluminium

Plastics

Batteries

Carbon

Porcelain

Copper

is/are
used to

e maintain the difference of potential
between the ends of a conductor.

e oppose current flow.

e offer a path for the electric current
to flow.

e add resistance at a certain point
of an electrical circuit.

e prevent the flow of electric
current.

e produce electromotive force.

e conduct current along a circuit.

e coat or wrap wires.

e.g. Silver is used to conduct current along a circuit.

6. Match the two columns to make combinations of words found in the text.

e.g. household temperature

chemical alloys

piezoelectric current

large point

little cell

perfect generator

high crystal

mechanical device

photovoltaic conductor

principal insulator

nickel-chromium resistance

certain function

7.0dd - man out

continue v principal function

1 breserve 5 ba}sic_ 3 product

" keep " principle © work

maintain main operation
classify pass oppose
group conduct resist

4, . 5. . 6.
categorize transmit press
divide drive face
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permit element pack
7 prevent 8 material g Wrap
" let " part " cover
allow component coat

8. Fill in the boxes below with the definitions of the following terms.

Conductance is an electrical property of matter. It is

Conductor is a material which

Insulator is

Resistance is called the

. It is the opposite of

conductance

Electromotive force

GENERAL EXERCISES

1. EXPRESSING PARALLEL INCREASE
A. Write the comparative form of the following adjectives.

long many
great much
high little
large few
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B. Using the cues below make sentences as in the example.
e.qg. (little) the electrical pressure / (little) the amount of electron flow.
The less the electrical pressure, the less the amount of electron flow.

1. (little) the difference in the number of electrons / (little) the electrical pressure.
2. (great) the magnitude of charges / (great) the forces of attraction.

3. (great) the distance between two bodies / (little) the force of attraction.

4. (long) the difference of potential is maintained / (long) the electric current will flow.
5. (many) free electrons a material contains / (good) conductor it is.

6. (long) a conductor is / (high) its resistance becomes.

7. (large) the cross section of a conductor / (little) its resistance.

2. CAUSE AND EFFECT

Cause and effect can also be expressed following the structure of the 1st Conditional
as in the example.

Example

If
whe>tW0 positively charged bodies come close, - they (will) repel each other.

Use the cues below to form similar conditional sentences.
1. two or more elements / be combined chemically,
- cannot be separated by physical means.

2. two or more elements / be combined physically,
- form mixture.

3. awire connects two differently charged bodies,
- electrons flow from negatively to positively charged one.

4. a material contains lots of free electrons,
- can be used as a conductor.

5. two differently charged bodies / be connected,
- electrons will flow until the two bodies become equally charged.

6. a body contains atoms with same number of protons and electrons,
- is not charged.

3. EXPANDING YOUR VOCABULARY

Most words are formed by adding prefixes or suffixes. If you know the most common
of them, you can easily understand the meaning of new words and form new ones
by adding the appropriate prefixes or suffixes.
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A. Complete the following table.

Verb

e.g. oppose

attract

define

represent

Noun

opposition

relation

permission

action

Adjective

opposite

repulsive

measurable

resistive

experimental

B. Write the suffixes used to form nouns and adjectives.

Choose the appropriate preposition from the list, to fill in the gaps.

SUFFIXES

NOUN

ADJECTIVE

-tion
e.g.

List: along, to, into, up, from, in, between, upon.

e.g. 1. An electric circuit is made up of various components.
2. Electrons have negative electric charge, equal and opposite
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3. Electrons which move far the atom are called free electrons.
4. From an electrical point of view, matter can be classified conductors,
insulators and semiconductors.

5. Electric current is the flow of electrons a conductor.

6. The intensity of current flow is measured amperes.

7. Paper, silk, glass, mica and rubber belong insulators.

8. Resistors offer high resistance current flow.

9. The force with which two charged bodies attract or repel each other depends
the charges of the bodies and the distance them.

4. NOUNS AS QUALIFIERS

Nouns are often used as adjectives to qualify other nouns. Look at the examples.
current flow = the flow of current
book case = case for books
petrol engine = engine using petrol

Complete the following table

. TV screen / receiver / set / control

washer for dishes

. shop keeper

products which are washed

. household devices

. cassette recorder

meter for measuring Volts

1
2
3
4
5. ice box
6
7
8
9

. shop window

10. glass insulator

5. WORDSQUARE
Your teacher is going to read the definitions of some scientific terms already
familiar to you. Listen to him, identify the terms and write their initials in the
squares provided.

a b c d
1| EC

2 e.g. 1-a: EC = Electric current
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UNIT 3 |
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ENERGY SUPPLY AND DEMAND



WORLD ENERGY SITUATION

Electric power is a form of energy which influences all sectors and activities of
modern life determining the industrial development and living standards of a country.

World energy resources can be divided into two categories:

a) the non-renewable, e.g. fossil fuels (coal, oil, natural gas, etc.) and nuclear
fuels and

b) the renewable, e.g. wind and sea waves, solar, tidal geothermal and hydroelectric
energy, which are also called «alternative».

Up to now, most of the world’s needs for electric energy have been met mainly
by non-renewable sources. However, the over exploitation of these sources has
led the world supplies to run low. Furthermore, it has caused serious environmental
problems by adding to the air pollution and affecting weather and climate.

In the last few decades, a lot of countries have used nuclear power to meet
their demands for energy. Electric power is generated by nuclear reactors at an
unbelievably economical cost, since one ton of nuclear fuel (Uranium 235) can
produce as much energy as 20,000 tons of coal. Today, however, after some
nuclear accidents, and especially that in Chernobyl in 1986 (reactor's meltdown
and explosion), a lot of people think that nuclear power is too dangerous to be
widespread. Therefore, if nuclear power is to be established, strict safety measures
should be taken.

To face the expansion of world demand for energy, mankind has started to
search for new energy sources and at the same time to harness economically the
already known renewable ones.

Renewable sources of energy have obvious advantages in that they are
inexhaustible and their exploitation does not result in chemical or thermal pollution.
Besides hydropower, however, the exploitation of the other “alternative” sources of
energy is still at an early stage of development. Though generation and maintenance
costs at power plants using these sources are low, they require large investment,
the transmission costs are high and they cannot provide constant supply of
electricity.

In man’s attempt to find solutions to the energy problem safely and economically,
power-system engineering will play a major role in our future world.

EXERCISES

1. Split the text according to the following subtitles.
1. “Renewable sources of energy”.
2. “The importance of electricity”.
3. “The necessity for developing new forms of energy”.
4. “The role of power system engineering”.
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5. “Types of energy”.
6. “Problems arising from the use of fossil fuels”.
7. “Nuclear energy”.

2. Complete the following table:
TYPES
OF ENERGY SOURCES
ENERGY
w
-
<
z
o=
Zz W
4
L
o4
geothermal heat from the earth
w
e.g. O
<
=
w
zZ
w
4
3. Answer the following questions.
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1. What led mankind to search for new energy sources?

2. Why are renewable sources of energy, more preferable than nonrenewable
ones?

3. What raised the nuclear power controversy?

4. What do you think power-system engineering deals with?

. Match words with definitions.

1. renewable a) developing or using something (e.g. natural resources)
for benefit or profit.

2. exploitation b) something new that can be used to replace something
traditional.

3. alternative c¢) bring something under control and use it.

4. inexhaustible  d) substances formed from remains of plants and used as
fuel.

5. fossil fuels e) something that can be replaced after it has been used or
consumed.

6. harness f) something found in such a large amount that cannot be
exhausted.



5. Use the words defined in the previous exercise to fill in the gaps in the
sentences that follow.

1. There has been an increase in research on forms of energy in
the recent years.
2. Oil, natural gas and coal belong to .

3. Technigues to the energy of the sun are being developed.
4. The of fossil fuels satisfies the 90% of the world energy demand.
5. Heat from dry rocks can be used as an source of energy.

6. Energy coming from the sun is

6. What do the underlined expressions mean? a, b or c?

1. Fossil fuels add to the air pollution.
a. They make the atmosphere clean and healthy.
b. They are also responsible for making the atmosphere dirty and dangerous
to live in.
c. They cause serious accidents.

2. Fossil fuel plants maintenance costs are high.
a. Keeping the plants in good condition costs a lot of money.
b. The expenses for installing the plants are high.
c. The pay of the staff is high.

3. Solar power plants require large investment.
a. They can produce a large amount of energy.
b. They cause environmental problems.
c. Their installation costs are high.

4. Wind power transmission costs are high.
a. The expenses for constructing the power plant are high.
b. Sending the wind energy over long distances costs a lot.
c. Generating electricity from the wind is expensive.

5. Wind power plants do not provide constant supply of electricity.
a. They do not produce electricity continuously.
b. They supply electricity alternatively.
c. They generate electricity at low costs.

6. The expansion of world demand for energy...
a. The world searches for new energy sources.
b. The world energy resources are enough.
c. The increasing requirement of mankind for energy.

7. Reactor’'s meltdown and explosion...
a. The reactor's emergency mechanisms were turned off.
b. The reactor was heated so much that it changed from solid to liquid and
burst violently.
c. The reactor was normally checked and regulated.
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8. CLASSIFYING FROM GENERAL TO SPECIFIC

In Technical English you often have to classify information. In the tables below
you can see the most common expressions used for classifying information from
the general to the specific.

is/are classified types

can be grouped classes that is...

may be arranged into categories such as...

could be divided classifications for instance
categorized groups for example

e.g. Charged bodies can be classified into two groups, that is, the positively and
the negatively charged.

Use the above patterns and the cues below to make meaningful sentences.

solids, liquids, gases
1. Matter } elements, mixtures, compounds
insulators, conductors
2. Energy sources: renewable, non-renewable.
3. Renewable energy sources: wind, solar, tidal, sea waves, geothermal, hydroelectric.
4. Non-renewable energy sources: fossil fuels, nuclear fuels.
5. Fossil fuels: coal, oil, natural gas.

Grammar Review

Verb Tenses

ADVERBS
commonly used with the
corresponding tenses.

TENSES
(Graphic representation)

SIMPLE PRESENT
always # never

< | o usually # seldom
| often = sometimes
every day / week / month

e.g. Hydroplants use the power of
falling water
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TENSES
(Graphic representation)

ADVERBS
commonly used with the
corresponding tenses.

SIMPLE PAST

e.g. People used wood as a

primary source of energy
in the past

ago
yesterday
last week / month / year

PRESENT PERFECT

B ./\l ‘
< | >

e.g. Since the last century people
have used fossil fuels to
generate electricity

already
just
ever
never
(not) yet
since
for

Now that you have studied the previous table, put the verbs in brackets in

the correct tense.
1. Electricity
3. Mankind

4. Conductors
5. Radio and television

us with light, heat and sound (provide).
2. Non - renewable sources of energy
to search for new energy sources (already start).
many free electrons (contain).
communication between countries (improve).

weather and climate (affect).

6. He a new DVM for his workshop a month ago, but it

yet (order, not arrive).
7. Many people

after the accident in Chernobyl (die).
8. He school three months ago and he

a job with a

high salary in a well known firm (finish, already find).
9. Due to the over exploitation of fossil fuels in the last thirty years, their supplies

low (run).
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Listening Activity

Study the following diagrammatic picture of a Chernobyl-style nuclear reactor,
and fill in the gaps in the text that follows.

and water. Rods of boron or cadmium are
inserted into the reactor core. They are called since they
control the and can also be used to shut the reactor down. Around
the reactor core there is a which is also
surrounded by . The heat from the fission of uranium boils the water in
the core producing . The steam is used to drive a which
then turns a and so electricity is produced.

You are going to listen to a part of a newscaster’'s announcement on an American
TV channel about the accident in Chernobyl. Listen to the announcement and
give it atitle choosing from the ones below.

a) Effects of the accident in Chernobyl.
b) Who is responsible for the accident in Chernobyl.
¢) What probably happened in Chernobyl.
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Familiarize yourself with the pictures bellow. Listen to the announcement
again and match the three phases of the accident described, with the pictures
illustrating them.

Fig. 1 Fig. 2 Fig. 3
Phase: Phase: Phase:

ELECTRIC POWER SYSTEMS

As mentioned before, most of the electric energy required worldwide comes from
conventional power plants. Such plants contain hundreds of generators with a total
power capacity of hundreds of megawatts and may distribute power throughout
hundreds of square miles.

A single power system may generate power simultaneously from several different
sources, such as fossil fuels, hydraulic reservoirs and nuclear fuels.

Below you can see a schematic diagram illustrating the structure of the various
conventional electric power systems.
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Taking your information from the diagram, fill in the gaps in the following
paragraphs.

l.Ina energy conversion system, the energy (heat) derived from
the fuel is used to generate steam in a . The drives a
turbine coupled to a which delivers electric power to the electric
load network.

2.lna energy conversion system, the energy derived from
the fuel oil is used to operate a . This diesel engine is
connected to a which delivers electric power to the electric

3. In a hydroelectric energy system, the water falling from a
drives a coupled to a generator which delivers
to the

4. In a nuclear fuel energy conversion system the energy derived from the nuclear

heats the water in the high pressure . This
water then heats other, non radioactive, water in a
to produce steam. The drives a
connected to a generator which to the
. In other words, the in a nuclear
power station plays the part of the coal, or oil-fired in a fossil fuel
power station.

Answer the questions.

1. What is the source of energy used in each of the power systems illustrated in
the diagram?

2. Say how the generator is driven in each system.

3. Which of the systems do not comprise a steam boiler?

4. 1s there a system without a turbine? If so, name it.

Match parts of the electric power systems with their function.

1. Boiler a. It converts mechanical into electrical energy.
2. Generator b. It turns the generator.

3. Condenser c. It produces steam.

4. Turbine d. It turns steam into water by rejecting heat.
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In the spaces provided on the diagram below, write the missing terms in Greek.
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POWER GENERATION
FOR FUTURE GENERATIONS

In the years to come, the world may face an energy gap. As a result, governments,
power corporations and power-system engineers all over the world try to find
alternative solutions to bridge this gap and satisfy the increasing world demand
for energy.

The advertisement which follows gives an idea of this attempt.

Read it and answer the questions.

1. What does “P.S.C.” mean?
2. What sort of company is P.S.C. ?
3. Does P.S.C. belong to the private or to the public sector? Why do you think so?
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As part of our team, you’ll share the pride in serving over 3.5 million customers
with various types of primary energy such as coal, natural gas, wind and oil or
hydroelectric, geothermal, solar tidal, and nuclear energy.

Right now, we still need oil and other fossil fuels to generate most of the electricity
we produce for our customers. But the power production from our new Wind Power
Unit 2, signals the beginning of a new era of decreasing dependence on oil and other
fossil fuels.

With P.S.C. Wind Power Unit
2 on line and Solar Power Unit 1

in almost full operation, we will

provide the same annual amount < ORPORATION
of electrical energy, equivalent

to more than 20 million barrels p S

of expensive low sulphur oil or OWER OLUTION

natural gas.

If you would like to join a Where people generate
company with an exciting future, ENERGY through INNOVATION
we have current openings for:

Engineers Others

* Civil * Sanitary Supervisors
* Mechanical * Training Instructors
* Electrical * Shift Supervisors

¢ Electronics

» Telecommunications
* Computer

* Power

P.S.C. offers a high salary and benefits package...
- the quality of life in Rosemead
- accommodation available
- excellent working conditions

Now you know about us!
Let us know about you...
Send your Curriculum Vitae to:

- bonus George Newbit,
- four weeks annual leave Dept. P. - 8 - 034,
P.O. Box 800,

Rosemead CA 91770 Canada
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EXERCISES

1. Answer the following questions:

1. How will P.S.C. decrease dependence on oil and other fossil fuels?
2.Why should anyone be so proud of working for this company?
3.What benefits does the company offer to its personnel?

4.Which is the post of Mr. George Newbit in the company?

5.Would you like to work for such a company? Why?

2. Do you know the duties of the people doing the following jobs?
Match the two columns.

Engineers - Instructors Their duties
(Supervisors)

A

a. He is responsible for the installation of the
e.g. 1. Civil engineer telecommunications systems.
2. Training instructor b. He designs and tests generators, motors,
3. Telecommunications transformers and electric appliances.

engineer c. He plans the design and construction of

4. Electrical engineer buildings, cities, highways, dams etc.

d. He is responsible for the training of the staff

in a factory.

B
1. Mechanical engineer a. He is responsible for protecting the workers’
2. Electronics engineer health.
3. Computer engineer b. He designs and manufactures machinery,
4. Sanitary supervisor engines, tools. He also deals with heating,

refrigeration and ventilation.

c¢. He designs industrial and military electronic
devices.

d. He is responsible for the hardware and software
of computers.

3. Find words or expressions in the text which can be replaced by the
following:

marks:

increasing independence:
being part of the system:
in one year:
equal:
vacancies:
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4.

Lis

gabhowiN =

~N o

Share - Shift

The words share and shift can be used either as verbs or as nouns. Choose
phrases from the lists to fill in the gaps.

A.share

share - share the cost - equal shares - shared the experience -

Y shared - a lion’s share - fair share - shared responsibility.

. When we formed the company he promised that we would all have

in the profits, but then he found various excuses to take

. Ralf went upstairs to the room he with his brother.

. Mother gave each child his of the food.

. Modern couples usually the washing up.

. Though Jane took no part in it, she with her friends and
was punished with them.

. The two friends of travelling abroad alone.

. Though he didn’t have much money, he insisted that he should

with me.

B. shift

make shift - shift for himself - shifted the blame - shifted - in shifts -

List: shift - on the night shift - shift the responsibility.

1. It was Peter who broke the jar, but he to his
sister.

2. This bag is too heavy. Help me it to the other shoulder.

3. We must with the money we have.

4. The wind has to the north.

5. Don’t try to on me.

6. His parents died when he was 17. After that, he had to

7. He works .

9. In Greece many schools work

LOOKING FOR A JOB

A. You are an electrician and think of leaving Greece to work in England. So, you've
decided to write a letter to an English pen-friend and ask him to let you know if
there are any vacancies in his country for the kind of job you are interested in. As
you had some difficulties in writing the paragraph below in English, you wrote it
in Greek first.

Try to translate it in English.

Oa ue evdépepe ndpa moAu va Bpw Bgon og uta eTaipela mou xpnoluorotel

yla v napaywyn nAEKTPLOUOU OXL uOVO OPUKTA Kauowua, Ornwe o dvbpakag, To
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METPEAQLO KAl TO PUOLKO A&PLo, AAAd Kal EVAAAQKTIKEG NYES, Onwg N nAlakn, n
QIOAIKT}, N TAALPPOLAKT] KAl 1) YEWBEPUIKT evEpyetla. Kabwe n xprion autwv Twv
nnywv onuatodotel v &vapé&n ulag veéag enoxng rnou 6a odnyroet otnv Ueiwon
™m¢ e&dptnong and Tig ouUBATIKEG MNYEG PWTOYEVOUG EVEQYELQG, MIOTEUW MWS TO
va douAeUel Kavelg oe uia etatpeia oav autn 6a eivat ouvapraotikd. Etat Aoutov,
av udbeig Ot urtdpxouv KeVEG BEaelg epyaaniag otnv edIKATNTd Uou O€ Ula TETola
etalpeia, oe mapakaAw va uou ypdyetg. Oa rjuouv eniong oAU euxaploTnuUEVos
av n etaipeia mPdopepe UYNAES artodoxes, UEYAAn triota adeta kat dlauovi.

B. A few weeks later, you received a letter from your friend informing you that a
company in the north of his country has current openings for various posts, one of
which seems to meet your demands. He also enclosed the advertisement of the
company in «The Guardian». You read the advertisement and decided to write a
letter to the company expressing your interest.

Write the letter making any necessary changes and additions to the following
sets of words and phrases.

25 lakovidou st.

111 44 Athens

Greece

27th March 1997

The Personnel Manager
Electrical 2000

24 Shakespeare Ave.
Newcastle NCL 26 D7
England

Dear Sir,

| see advertisement / “The Guardian” 18th March / electricians / experienced
alternative power systems | your new Wind Solar units / Newcastle.

I write letter / since be interested above post / and I think, / | have right qualifications.
| be 26 years old / not married.

| obtain Leaving Certificate / Technical and Vocational Lyceum / Electricians
Department, / 8 years ago.

When discharged army, /| attend / one-year training course / installing, maintaining
Wind and Solar power stations. / Then, / | work / Wind power station / Greece /
2 years.

I speak English fluently. /I get F.C.E. 6 years ago, / and as supervisor my last job
be English, / | have much practice in language.

For past three years / | work Wind power station / Greek Public Power Corporation
/ Samos.

Reason | leave / previous job be / | want work in England / improve knowledge of
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language / and extend experience / alternative sources of energy. / | also think /
attending / Polytechnic there.

Mr Robertson, / supervisor last job, / kindly agreed provide references, / photocopy
/ which | enclose.

I hope / you consider application favourably.

Next week / | be England / and stay there a month / so | hope / you can arrange
interview, / during which / | have opportunity / give any further information you
wish. I look forward / hearing / you soon.

Yours faithfully,
(Signature)
(Name in full)
(Occupation)

P.S.*
Telephone: 03012019768
Telefax: 03012019564

* P.S. = Postscript

Writing Activity

Up to now you have learnt a lot of things about the various sources of primary
energy, their advantages or disadvantages, their impact on the environment...
Certainly you have formed an opinion about which source should be established in
your country in the future. So, write a report of about 120-140 words to express
your opinion on the matter. Support your point of view by giving as many
arguments as possible.

Expressions to help you

e | think / believe... * To start with...

* | agree / disagree to / with... e First/then/finally...

* My opinion / point of view is... ¢ As a conclusion...

* In my opinion... e Tosumup...

e | suggest that it / we should... e |In addition...

e We'd rather / better... *So/asaresult...

* |t would be better / wise / advisable to...  * Since because (of) / due to...
e |'d also like to mention / point out... * In case that...
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TIME FOR FUN
Let's solve the energy problem in Greece
A SIMULATION (optional)

In carrying out a simulation, reality enters your classroom! You will have the
opportunity to practise the language and, at the same time, have fun.

You are going to split into groups of five, each one of you taking the role of a
participant in an important meeting. The aim of the meeting is to solve a serious
problem for your country.

More information about your part in the discussion will be given in the form of
role cards by your teacher.

If you think you will enjoy it, carry the simulation out!

THE SITUATION

The demand for electric energy in Greece is constantly increasing. Apart from
lignite, however, the country’s fossil fuel resources are very poor. Every year
considerable amounts of money are spent on buying oil, coal and natural gas from
other countries. The prices of natural gas rise from year to year and it is expected
that the price of oil will increase at about 60% in the next three years. Lignite, on
the other hand, has run low and it is estimated that the country’s resources will
not last more than ten years. After that what?

The Government is about to make some crucial decisions on what is to be done
to decrease the country’s dependence on fossil fuels. For that purpose, a meeting
has been arranged at the Ministry of Energy and Natural Resources to discuss the
issue, and make some proposals which will be taken into consideration before the
final governmental decisions.

You are all invited to the meeting as experts in your field.

The information in the unit and your role card will help you develop your role
and prepare your arguments so as to support your points of view and suggestions
in the best possible way.

However, bear in mind that:

The problem you are going to discuss is quite serious, so you had better reach a
general consensus.
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UNIT 4 |

POWER DISTRIBUTION SYSTEMS

(Transmission - Distribution)

Electric energy is delivered to the various consumers following three stages:
generation, transmission and distribution, which make up the electric power
system.

Large-scale power distribution systems are necessary between the power plant
and the consumers. This is because, regardless of the high transmission costs
required, it is still more economical to build power plants where the resources of
primary energy are, than generate electric power in the areas where it is to be used.
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THE STRUCTURE OF POWER DISTRIBUTION SYSTEMS

The picture below illustrates the three stages of an electric power system. Read
the text which follows, and label its parts in the spaces provided.

The basic objective of an electric energy system is to supply electric energy to
the various loads at minimum economic and ecological costs.
Three basic factors determine the quality of the delivered energy:
a) constant frequency,
b) constant voltage, and,
c) high reliability.
All transmission systems operate at various voltage levels. We can characterize
these voltage levels as:
1. Transmission voltage level (150 - 66 KV),
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2. Subtransmission voltage level (22 KV), and,
3. Distribution voltage level (6,6 KV - 380 /220 V).
The above voltage levels are separated by transformers. At the power station,
the transformers “step up” the voltage to very high voltages (150 KV) and send it
over the transmission line. Step-up transformers
are necessary to minimize the loss of power
caused by the heating of the current carrying
wires.*
At the other end of the line, other transformers
“step down” the voltage to meet values which

can be used for lighting and power by the various Galvanized
consumers (large, medium and small). Aluminium steel wires
The electric energy is transferred from the conductor

generating stations to the consumers through
underground cables and overhead lines supported
by pylons or towers and poles.

In the early days of power transmission, copper
was used for conductor material, but nowadays
it has been largely displaced by aluminium. The
most common type of high-voltage transmission
lines is made of an aluminium conductor reinforced
with a central core of galvanized steel wires.

Other important devices used in all
transmission lines are the insulators. The most
common type of insulator is made from either
glass or porcelain.

NOTE

The usefulness of step-up transformers

Power is equal to the voltage, multiplied by current (P=I-V). Therefore, equal
amounts of power can be transmitted either by means of high voltage and low
current, or by means of low voltage and large current. But the loss of power
caused by the heating of the current-carrying wires, is equal to the square of
the current multiplied by the resistance. (P=I12-R).

The above formula shows that it is more economical transmitting a certain
amount of power in a high voltage than transmitting it in a large current.

EXERCISES

1. The flow-chart below, illustrates the structure of the Greek Electric-Power System.
Some information is missing. Use your knowledge and the text to label its
parts and stages.
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Generation (15 KV)

A

Y

step-down transformer
(150-66 KV)

2. Answer the following questions.
1.
2.
3.

[S20E >

7

Y

9
| (small industries)

consumers

88— consumers

(houses-shops) 10— consumers

(large industries)

What is the purpose of a power distribution system?

Why are transformers necessary in a power transmission system?

Why is it preferable to transmit electric power over long distances than generate
it in the areas where it is to be used?

. What are most insulators made from?
. Mention the most important qualities which should characterize the transmitted

energy.

. In which voltage is the current generated and in which is it delivered to the

consumers?

. What sort of conducting material is used in transmission lines today?
8.

How is electric energy transmitted?

3. Choose the appropriate form of the bold-typed words to fill in the gaps.
Make any necessary changes.

1. generate - generator - generation

a)

and maintenance costs at power plants using alternative sources

of energy are low.

b)

are machines that electricity.
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2. distribute - distributor - distribution
a) The person who supplies goods to shops is a

b) The world needs a fairer of wealth.
c) Power corporations electricity to various customers.
3.consume - consumer - consumption
a) Since water supplies in our country have run low, water should
be reduced.
b) Large industries a great deal of electricity.

c) Electric power corporations serve millions of

4. transmit - transmitter - transmission

a) A power distribution system energy to the various customers.
b) ET 5 radio is out of order.
¢) Nuclear power plants do not require high costs.

5. transform - transformer - transformation

a) In the 20th century, serious social and political have occurred.
b) Dry-type power are safe and reliable.
¢) The invention of television our way of life.

6. protect - protector - protection

a) Ecologists are of wild life.
b) Greasing metal parts against corrosion.
¢) We need from the sun’s rays during summer.

7.insulate - insulator - insulation

a) Materials such as mica, glass, rubber etc. are called
b) Manufacturers tools intended for electricians.
c) Itis covered with a thick layer of

4. A. Draw arrows to show the possible combinations of the word “energy”
used either as a noun or as an adjective.

primary electric nuclear supply
hydroelectric plant
demand transmission
resource source
problem conversion
gap solar crisis geothermal

e.g. electric energy
energy transmission
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B. In which of the above combinations can the word “energy” be replaced
by the word “power”?

e.g. electric power - power transmission

5. Choose verbs from the lists that collocate with the word “energy”.

generate connect
insulate supply
transmit provide
build meet
deliver transfer
produce construct
convert distribute

e.g. generate energy.

AN ELECTRIC POWER CONSUMPTION BILL

Power corporations, either public or private, render bills to their customers
to inform them about their power consumption and its cost. A bill of this kind is
illustrated below.

Study it and answer the questions

1. Is the Power Corporation, which issued this bill, private or public?
2. This bill is addressed to...
a) an industrial consumer
b) a commercial consumer
c) a domestic consumer.
Justify your answer.
3. There are two unit charges in this bill. Which of them concerns night-time
electricity consumption?

Mr. A.N. Thompson
EPC ELECTRICITY @ AT YOUR SERVICE Shepherd’s Lane
Oxford
METER READING UNITS | PENCE AMOUNT | STANDING TOTAL
THISTIME | LASTTIME | USED | PERUNIT £ £ CHARGE £
05178 03930 1248 |  5.16 64 © 40 | 10 | 14 | 74 | 54
01467 00379 88 1.90 16 . 70 ; 16 . 70

DO NOT PAY. THIS ACCOUNT WILL BE CLEARED BY
DIRECT DEBIT OF YOUR BANK A/C ON 9 MAR. 97

YOUR CUSTOMER NUMBER | YOU PHONE US ON PERIOD ENDING AMOUNT DUE
77 1122337799 CAMM. 88888 13 FEB 94 £91.24
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To understand the information included in the bill better, match the two

columns.
A.
1. THIS ACCOUNT WILL BE CLEARED
BY DIRECT DEBIT OF YOUR BANK
A/C.

2. AMOUNT DUE
3. UNITS USED
4. PERIOD ENDING

5. STANDING CHARGE

B.

a) amount of money regularly paid to
the Power Corporation with each
bill, regardless of the customer’'s
consumption.

b) amount of electricity consumed,
measured in units.

c) the bank will pay the bill for you,
drawing the money from your account.

d) amount of money which someone is
obliged to pay.

e) date which determines the end of
the period of consumption and the
beginning of the next.

Study the bill again and complete the missing information in the text that

follows.

The bill illustrated above has been issued by (1)
Corporation. It is addressed to a consumer with (2)

771122337799 and covers the period of consumption until (3)
. The name (4) is A.N. Thomson

and he lives (5) , in Oxford.
According to the “last” and “this time” (6) Mr.
Thompson has used (7) units of day-time electricity consumption
and 88 of (8) . The unit charge for the day-time electricity

consumption is 5.16 p. while for the cheap (9)
Mr. Thompson has additionally been charged with a (10)

of £ 10.14. As a result the total (11)

is 1.90.

to the company by

Mr. Thompson is £91.24 which the customer will not pay directly to the company

since (12)

on March 9, 1997. In case the customer needs any further information concerning

this bill, he may (13)

the company on CAMM. 8888.

Writing Activity

Summarizing is a very important skill which will prove to be useful in your studies.
Practise it by writing a summary of the text on p. 67 in about 100 words.
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Grammar Review

Passive Voice

It is most important to know how to use the Passive Voice since it is frequently
used in English, especially in the scientific and technical fields.

I. USE

It is preferable to use the Passive Voice when:

a) The person performing the action is unknown, unimportant, obvious, or it is
better not to be mentioned.
e.g. Lots of TV receivers are manufactured in Japan.

b) The emphasis is on the action rather than the agent*.
e.g. America was discovered in 1492 A.C. (by Chr. Columbus)

* The agent, if mentioned, is introduced with the word “by”.

PRACTICE A

1. Think of the rules above, look at the following sentences and say which
the best alternative is.
1. a. Up to now mainly fossil fuels have met the world’s needs for energy.

b. Up to now the world’s needs for energy have been met mainly by fossil fuels.
2. a. Electricity has changed our lives.

b. Our lives have been changed by electricity.
3. a. The company recommends lab calibration only once a year.

b. Lab calibration is recommended only once a year.

II. HOW TO CONSTRUCT PASSIVE SENTENCES
Study the following diagram.

SUBJECT ACTIVE VERB OBJECT

Transformers step up the voltage.

\ v

l v

The voltage is stepped up by transformers.

SUBJECT PASSIVE VERB AGENT
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When changing an Active sentence 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 + past participle)

PRACTICE B

1. Turn the following sentences from Active into Passive.

1. Michael Faraday discovered the principle of electromagnetic induction in 1830s.
2. We measure potential difference in Volts.

3. We represent resistance with the letter R.

4. Logie Baird invented the TV.

5. We use a plastic material for coating wires.

6. We call materials such as glass, mica, porcelain, etc. insulators.

To construct Passive sentences, it is necessary to know the past participle (p.p.) of
irregular verbs. In the table below the most common irregular verbs are included.

2. Complete the missing forms.

Infinitive Simple Past Past participle
went
say
been
read
forgotten
do
write
told
found
brought
feel
gave
stolen
took
see
heard
sent
come
pay
buy
sold
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IIl. HOW TO FORM PASSIVE SENTENCES IN SIMPLE TENSES

Study the following table

Tenses Structure Example

S. Present am/is/are The letter is written

S. Past was/were The letter was written

S. Future will be + p.p. | The letter will be written

S. Present Perfect | has/have 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 verbs shall/should + The letter should be written
may/might PP-1 The letter may/might be written
will/would The letter will/would be written

PRACTICE C

1. Put the verbs in brackets in the correct Tense.

1. The inner part of the reactor

2. The telephone

3. The safety precautions

(call) reactor core. (S. Present)

(invent) by Alexander Graham Bell. (S. Past)

(should read) before operating

any electrical appliances.

4. A meeting

Resources. (S. Pr. Perfect)

5. The lamp

(S. Future)
6. You

7. Wood

. The electric iron

(arrange) at the Ministry of Energy and Natural
(iluminate) when the electric cooker is in use.

(invite) to the meeting. (S. Present)

(use) as primary source of energy before mankind
started to use coal. (Past Perfect)

8. The proposals

9. Make sure that the right voltage

(take) into consideration. (S. Future)

(use). (S. Present)

(send) to the workshop for repairing two

weeks ago. (S. Past)
Insulated tools

Extreme safety measures
the Chernobyl disaster. (S. Pr. Perfect)

11.
12.

(must check) regularly.
(take) by governments after

2. Fill in the blanks with the correct form of the Passive or Active Voice.

1. This hairdrier (design) to operate on 220V A.C. So,

(not operate) it on D. C. power supplies or other voltages.

2. This television set (have) a “Quick Start Colour Picture
Tube”. As a result, the picture (come) out in about five
seconds after switching it on; no preheating (require).
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3. Complete the following table.

S. Present S. Past

S. Future

Affirmative | .........ccooee. You were invited | ...oovveeiiiiiiieieeeeeeees

Interrogative | Am linvited? | .....ccccocviveinnnnne

Negative | i | e He will not be invited
S. Present Perfect S. Past Perfect
Affirmative | ... They had been invited

Interrogative | Have we been invited?

Negative | e,

4. THE SIX FATAL ERRORS

You may know that the Chernobyl disaster ironically occurred while the operators
of the plant were trying to carry out a safety test. Carrying it out, they made six
fatal errors ignoring important operating regulations. If any of these errors had not

been made, the accident would not have occurred.

Use the cues below to write six sentences (in Passive Voice) about the errors

which resulted in the Chernobyl disaster.

1. Operators shut off emergency
cooling system to conduct test.
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2. They lowered reactor power

output too much and switched
off automatic control system
making it difficult to control
reactor.

. Workers reduced flow of

cooling water and turned
off power to turbines. This
resulted in dangerous over-
heating of unit.




4. They blocked automatic signal
which shuts reactor down, if turbines
stop.

5. Operators turned off safety devices
which shut reactor down, if steam
pressure or water levels become
abnormal.

6. They pulled most control rods
out of core.

You are going to listen to a text. Looking at the following picture guess what
the text is going to be about.
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Listen to the text and say:

1. If the text is:
a) an advertisement
b) a part of a novel
C) a newspaper article
2. Which is the country where the transmission system mentioned in the text has
been constructed.

Read the text below and, while listening to your teacher, cross out any
additional words you do not hear.

400 KV Transmission Line in Jordan

A major new 235 km long 400 KV double-circuit overhead transmission line in
Jordan has just been handed over to the Jordan Public Electricity Authority. This
transmission line connects the large capital city of Amman with a new 520 MW
power generation station at the port of Agaba in Jordan.

The new line is designed to very high security specifications, with twin aluminium
conductors, two earthwires and thick pollution insulation. Over 18,000 tons of net
steelwork were shipped from the U.K. to Agaba port for the construction of more
than 800 transmission towers and poles.

This large scale project will facilitate the increasing energy supply and demands
of the national transmission system network in Jordan.
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UNIT 5 |

TEST AND MEASUREMENT
INSTRUMENTS

SWEEP FUNCTION
GENERATOR

MULTI FUNCTION COUNTER DIGITAL LCR METER

DIGITAL MULTI METER AUDIO OSCILLATOR

PULSE GENERATOR UNIVERSAL COUNTER
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MEASURING ELECTRICITY

The flow of electric current produces four effects which indicate its presence.
These effects are:

a. the Heating Effect,

b. the Electromagnetic Effect,

c. the Chemical Effect, and

d. the Physiological Effect.

Find which of the above effects each of the following paragraphs refers to.

1.

When current flows through the body of an animal, it produces some effects, an
example of which is the electric shock.
2.

Current produces a magnetic field around a conductor in which it flows.

3.

When current flows in a circuit containing resistance, heat is produced.

4.

Current, in passing through a chemical solution, will cause certain chemical reactions
to take place.

All these four effects, however, are not commonly used for detection and measurement
of electricity.

Use your knowledge and complete the table below.

Effects used to measure Effects not used to measure
electric current electric current

Most of the common electrical instruments, such as the Ammeter, the Voltmeter,
the Ohmmeter and the multimeter or multitester make use of the above two
effects as the basis for their operation. It is very important to all those who deal
with electrical installations and repairs to know how to use them correctly. Check
your knowledge.
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Choose words or phrases from the list below to fill in the gaps.

List

_ wattmeter - in parallel - ammeter - ohmmeter - multimeter - in series -
voltmeter - multitester - resistance - across

. The instrument used to measure current flow is the To

connect it properly you must break the circuit and connect the instrument

. To measure difference of potential or voltage, we use the .To
measure the terminal voltage of a battery for instance, we connect the meter

. We measure the resistance of a circuit using a(n) . To
measure the of a resistor, you must disconnect it from the
circuit and connect the ohmmeter the resistor.

. All the above instruments can be combined into one called
or :

. Power is measured by using either a or a combination of
an and a

Look at the schematic diagrams of circuits and say:
a) What is measured, and

b) Which instrument is used.

Follow the pattern:

“In diagram , is measured. To measure

it, we use an connected
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Diagram 2 Diagram 3

NEW TECHNOLOGY

Analog instruments have served electricians and electronics technicians successfully
for many years. Nowadays, however, the old analog instruments have been replaced
by electronic digital ones which are much more sensitive and accurate in their
measurements. To meet the growing demand of the market, companies compete
in manufacturing new reliable and versatile models.

Read the advertisement of such a company and:

A. Underline words or phrases presenting the advantages and properties
of its instruments.

B. Make alist of the instruments the company manufactures, and tick those
used by electricians.

Power Supply

Cable Tester
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Sweep Function

Generator

Auto D.M.M.

Auto Distortion Meter

The measurement of quality:
Our company offers its customers
top quality and excellent prices

For more than 40 years our company has supplied electricians and electronics
engineers with instruments of extremely high precision, sensitivity and value.
During these years, we have accumulated the best technical experience and
have successfully developed more than 80 models, easy in operation, and
offering the versatility of various functions to meet your requirements. As a
result, our firm has become the synonym of advanced technology, excellent
performance, high quality and reliability in this country and all over the world.

Besides Voltmeters, Ammeters, Ohmmeters, and Multimeters, we also
manufacture:

Wattmeters Power Supplies
Oscilloscopes Amplifiers

Universal Counters Logic Analysers
Sweep function Generators Word Recognizers
Oscillators Auto Distortion Meters
Cable Testers Auto Earth Testers

Take advantage of our abilities now. You will also get excellent technical
assistance, parts and service all over the world.

If you want more information, write for a copy of our complete catalogue.
In Europe: MICOM Company, P.O. BOX 1136,
St. Gabriel Port, Guernsey,
Channel Islands.
Fax: 70260
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EXERCISES

1. DEDUCING THE MEANING OF UNKNOWN WORDS

When reading a text in a foreign language, you very often meet lots of unknown
words. Nevertheless, you can understand what the text is about and get, not only
general, but also some specific information. This is what happened when you
carried out the previous exercises.

Though some words were unknown, you were able to understand that they referred
to the properties of the instruments manufactured by the advertised company. In
the same way, you may guess the meaning of some more words. Try it.

Match the columns

e.g. 1. supply a. make, produce

. accumulate b. demand, need

. requirement c. help

. advanced d. provide, give, offer

. manufacture e. updated, developed
. assistance f. gather, collect

o Uk WN

N

. In the table below you can see the most important properties of test and
measurement instruments. Look them up in the dictionary and find their
Greek equivalent.

ENGLISH GREEK

Large measurement ranges
Satisfactory function
Various applications
Versatility

Quick, reliable service

High precision

Sensitivity

Easy operation

Low cost
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3. You are interested in the instruments manufactured by MICOM so, fill in the
cutting below and send it to the Company.

MICOM Company LTD
P.O. Box 1136 :
St. Gabriel Port i
Channel Islands '
Fax. 70260 i

[ Please send me the complete catalogue of your instruments.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i 1 wantto see your instruments in action.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

MALE FEMALE O ADDRESS i

4. PERSUADING A FRIEND

A friend of yours is about to buy some test and measurement instruments for
his workshop. Try to persuade him to buy instruments manufactured by
MICOM. Refer to their properties/advantages as well as to the company’s
achievements.

Expressions to help you

e [t's worthwhile buying... )
* You’d rather buy...

e |If | were you, | would (prefer to) buy...

¢ | think/believe you should buy... ’ because...
e | suggest you should buy...

¢ |t would be better to buy...

e If you want the best... [
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BUYING AN INSTRUMENT

In a few years, you may have a workshop of your own. You will have then to decide
which instruments to buy in order to equip it, and you will read many brochures,
manuals and advertisements presenting the features and advantages of the various
instruments on the market. The ad which follows will give you an idea.

D.V.M.

The new 9602A digital voltmeter is just right for systems and bench
applications.

Press SCALING and enter any multiplier to scale volts, ohms or amps.

Press OFFSET and add or subtract any numerical value to set your prescaled
units to the right reference point.

The 9602A is fast: up to 250 readings/second on the bench, 500 readings/
second in a system.

Calibration memory saves time and money. Without removing the voltmeter
or taking off covers, simple recalibration is done from the front panel in a
few minutes. Lab calibration is recommended only once a year, if calibration
memory is used.

The five FUNCTION pushbuttons are for measuring: Ohms, Volts AC, Volts
DC, Amperes AC or Amperes DC.

We even provide diagnostic error codes to keep you out of trouble by identifying
mistakes and hardware errors.

For systems use, we offer more interface options than anyone.

U.S. base price: $ 2595.

For more information, contact any one of the more than 100 Luke offices or
representatives, world wide.
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EXERCISES

1. Say if the following sentences are true of false.

e.g. 1. This DVM is faster on the bench. F

2. You can use the 9602A digital voltmeter both in systems and on the bench.
3. It has seven function pushbuttons.

4. The 9602A DVM is an analog one.

5. The company offers many interface options for systems use.

2. Match the two columns taking your information from the text.

e.g. 1. Calibration memory, a. Itis recommended only once a year.
2. 9602A digital Voltmeter \lc) They identify mistakes and hardware errors.
3. Simple recalibration . It saves time and money.

4. Lab calibration d. Itis right for systems and bench applications.
5. Diagnostic error codes  e. Itis done from the front panel in a few minutes.

3. Write a sentence defining DVM 9602 A.

4. Look at the properties of test and measurement instruments on p. 84 and
say which of them characterize the 9602 A DVM.

5. Find words or phrases in the DVM advertisement to replace the bold-typed
ones in the sentences below.

e.g. 1. The 9602 A model is the most updated DVM on the market. (advanced)
2. You can spend less time and money if calibration memory is used.
3. LUKE suggests lab calibration only once a year.
4. Diagnostic error codes find out hardware errors.
5. This device has many uses.
6. The company can supply you with any additional information at any time,
day and night.
7. You can find representatives of our firm all over the world.

6. DESCRIBING HOW TO DO THINGS
Look at the examples and then use the cues to make similar sentences.

Examples
a. To measure Ohms, press one of the five function pushbuttons.
b. We can measure Ohms by pressing the five function pushbuttons.

Cues

1. (scale Volts, Ohms, Amps) — (press scaling and enter any multiplier).

2. (set the prescaled units to the right reference point) — (press offset and add
or subtract any numerical value).

3. (save time and money) — (use calibration memory).

4. (identify hardware errors) — (use the diagnostic error codes).

5. (get more information) — (contact Luke offices or representatives worldwide).

6. (get measurements faster) — (use the 9602A DVM in a system).
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8. Search your text for the English equivalent to the following:

e.g. 1. Alayvwotikol Kwdtkeg Aabwv:
2. 2nueio avapopdg:
3. Aptbuntikn tun:
4. Epyaotnptakn dtakpiBwon (pubuion):
5. Mvrun autodlakpiBwong (autoppubuong):
6. Epapuoyég Tou ndykou:
7. MpodiaBabutougves (mpoerAeyuEVes) HOVADEG:
8. EEotkovouw Xpovo Kat xprua:
9. Zuvexég pedua:
10. EvaAdaooduevo peuua:
11. Kouurud Aettoupyiag:

Grammar Review

A. Look at the sentences below and identify the form of the underlined verb.
a) Infinitive b) Participle c) Gerund

1. Simple recalibration is done without removing the voltmeter or taking off
covers.

2. The five function pushbuttons are for measuring Ohms Volts or Amperes.

3. Our diagnostic error codes keep you out of trouble by identifying mistakes.

REMEMBER

When a verb comes immediately after a preposition it must be in the gerund
form.

B. Now choose a verb from the following list, put it in the right form and fill
in the gaps.

List: work — get — repair — replace — operate — make — connect — hear — buy

e.g. 1. He is thinking of replacing his old voltmeter with the new 9602 A DVM.

2. He is tired of his old TV set so often.

3. He is afraid of a mistake while fixing this complicated device.

4. Are you interested in more detailed information about LUKE
measurement instruments?

5. What about a CD player?

6. I am looking forward to from you soon.

7. He is used to for long hours.

8. He had difficulty in the video to the TV receiver.

9. Don't forget to switch off the cassette recorder after it.
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Oral Practice (pair work)

You want to buy a voltmeter for your workshop. A few days ago you saw an
advertisement of LUKE measurement instruments in a magazine. You would like
to get some more information about the company’s voltmeters, so you decided to
call LUKE Sales Manager in England.

Below is the dialogue between you and the Sales Manager (S.M.).

Complete the missing information and act it out with your partner.

S.M.:

YOU:

S.M.:

YOU:

S.M.:

YOU:

S.M.:

YOU:

S.M.:

YOU:
S.M.:

90

Luke Company, good morning. Can | help
you?

Good morning, sir. I' m calling from Greece.
(Say why you are calling)

_____ . Which one do you recommend?
Well, the , I'd say. It's not only a , Yyou know,
but a , as well.

(Ask him to be more specific and to tell you what it measures exactly)

(Ask if it is simple in operation)

Oh, | see. That’s interesting
(Say that you can send him the operation manual to get an idea)
Very simple, sir.

Yes, I'd be grateful if you could send it as soon as possible. And something
(Ask how often lab calibration is required)

else now, sir.

Well, that's another advantage of this model. If

(Ask if it is easy to do simple recalibration)

Oh, yes. Very easy. You can do it from
without




(Ask if there is anything else he can tell you about this model)
YOU: Very easy, indeed.

?

(Tell him that it is one of the fastest on the market, and
S.M.: Yes, | think you should know that
can be used for both systems and bench applications. Also tell him about the diagnostic

error codes)

YOU: Oh good, I really think it's one of the best on the market. And one more thing
(Ask about the price)
now. ?
(Say that it's not very expensive and tell him the price)

S.M.: Infact,

(Ask if there is a representative of the company in Greece)
YOU: Well, it's a reasonable price, | think.

?

S.M.:  Our office in Athens will open next
month, but there is no need to
wait until then. You can order it
and we’ll send it to you as soon
as possible.

YOU: Thank you very much, sir. You've
been very helpful.

S.M.: It's my pleasure. And you can call
me again if you need anything
else. Good bye, sir.

YOU: Good bye! And thank you again.

Sales Manager

Writing Activity
(Letter for placing an order)

1. A few days later you decided to buy the 9602 A DVM so you are writing a letter
to LUKE Company to order it.

The address is: LUKE Company LTD
The Sales Manager
15 Tottenham Rd.
London S.E. 4567
England
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The cues below will help you write your letter. Also, if necessary, have a look at
the letter-writing guidelines on p. 27.

§ 1. Thank him for the informative operation manual he sent you.

§ 2. Say that you have considered the various points you discussed on
the phone and decided to order 9602 A DVM to equip your electronic
workshop.

§ 3. Tell him that you want to know the terms of payment, so that it is delivered
as soon as possible, since it is extremely useful to you.

§ 4. End the letter.

Write the letter

Dear ,

81 Thank you

§2

§3

§4

Yours
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Measurements and their Units

1. Use the table to make meaningful sentences

Farad
/ Volt
stands for Ohm

>
0=
/

Hz
\Y is short for Watt
A Hertz
F Henry
H Ampere
B.p nano
n \ / picco
Ul stands for Mega
m is short for micro
k Giga
M milli
G kilo

e.g. W stands for / is short for Watt.

2. A. Tick the appropriate symbol for the following:

\Y F R I P

Resistance v

e.g. | Voltage

Current

Power

Frequency

Capacitance

Inductance

B. Now use the table to make sentences as in the examples.

e The symbol of/for resistance is R.
e Resistance is represented with/by the letter R.



3. A. In the last column write what is measured by the following units.

UNITS
1 MA | mA A KA | MA | GA | I(current)
2 MV | mV \% KV MV GV
3 pW | mw | W KW | MW | GW
4 Q KQ | MQ | GQ
5 |pF|nF| uF | mF | F
6 mH H
7 Hz | KHz | MHz | GHz

B. Use the table to make sentences as in the examples

e We measure resistance in Ohms
e Resistance is measured in Ohms

4. A. Look at the pattern.

Volts Megavolts divide
-~ T ~into \you -~ \by

\Megavolts S T~ volts — O\ muItipIy/

To convert

B. Now use the cues below to write sentences following the pattern.
1. Watthours — KiloWatthours (103)
2. Henries — milliHenries (105)
3. Ohms — MegaOhms (106)
4. Farads — piccoFarads (10-12)

Listening Activity

Listen to the text and decide which of the following would be an appropriate
title for it.

a) Testing circuits

b) The parts of a device

c) Transistors
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Familiarize yourself with the following words. Then, while listening to the
text, tick the words you hear.

frame \ Poyyg
paﬂe r Sy pp/)/
plug knop
jack
Microproce ssor
d\SQ\a\J
cable
socket

Listen to the text once more and label the parts of the device in the order
you hear them.

FOLLOW UP
Describe where exactly each part of the device is located.
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Expressions to help you

On the lower/upper part of...

On the left/right (hand side) of...
Over/above...

Below/under...

Between...

In the middle/centre of...

e.g. The display is on the left-hand side of the device.

Writing Activity
(An advertisement)

WINNING A PRIZE

A big Company intends to start an advertising campaign for a new model of DVM
it has manufactured.

The publicity department of the company has announced a prize of £ 200 for the
best advertisement (ad).

You are interested in winning the prize, so

Work in groups of three and make your own advertisement.

The ads of MICOM (p. 83) and LUKE Company (p. 86) include a lot of useful
information and expressions to help you. Do your best. Good luck!
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UNIT 6 |

ELECTRICAL MACHINES

Transformer

Rotor of electric generator

Motor
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Listening Activity

Listen to the following text and complete the diagram below.

MACHINES

ELECTRICAL
MACHINES

MACHINES

The statements that follow are incomplete. Listen to the text once again and
complete them.

convert electrical into mechanical energy.

step up or down the voltage at the appropriate value.
convert AC into DC current.

convert mechanical energy into electrical.

PonpE

GENERATORS

Strategies for rapid reading

When you read a text searching for specific information, you usually go through it
very quickly trying to locate the part which includes the information you are looking
for. Then, you read this part more carefully.
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A. Practise rapid reading

Familiarize yourself with the questions below. Then go through the paragraphs
about generators on the next page as quickly as you can and find which paragraphs
include the answers to the questions. On the right of these paragraphs, write the
number which corresponds to the question they answer.

Questions
1. What is the use of generators?

2. Which principle do generators operate on?

3. What moves the rotor of a generator?

4. What is the function of the armature winding?
5. Which are the main subdivisions of AC generators?

B. After you have matched the paragraphs with the questions, read these
paragraphs carefully and answer the questions.

_____ Both types of DC and AC
generators operate on the principle of
electromagnetic induction according
to which, if a conductor is moved
in a magnetic field cutting its lines
of force, it will cause an emf to be
produced, that is to be induced across
the conductor. An emf will also be
induced across it, if the conductor is
held stationary and it is the magnetic
field which is moved cutting the
conductor with the lines of force of
its magnetic field.

moving
conductor

source of
D.C.current  magnetic field
winding
uP
UP N s
DOWN
galvanometer

core with armature

commutator

Rotor of a DC generator

winding

axle

A DC generator needs a

commutator to produce D.C. current
and brushes to furnish it from the
commutator to the external load circuit.

In order to produce emf, a generator needs two winding: a) the magnetic field
winding (exciter) which is supplied with DC current and produces the necessary
magnetic field, and b) the armature winding which produces either AC or DC current

according to the structure of the generator.
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Alternators also have brushes,
but instead of a commutator, they have
sliprings.

brush holders

brushes

axle

Sliprings

____Generators are rotating machines
which convert mechanical into electrical
energy. They are used not only in power
plants to generate electricity, but also in
order to produce power for emergency
use in installations which are not allowed
to stop operating.

X
Y
N 1st phase
u
B B 3rd phase
z N 2nd phase
S
v w v w U
Three - phase vV
AC generator
z 120°

_____Each generator consists of two
main parts: the stator, which is the fixed
part, and the rotor, which is the rotating
part of the generator. The rotor is driven
by a turbine (water or steam) or an
internal combustion engine.
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core L
armature winding

sliprings

axle

Rotor of an AC generator

____ The two main types of AC
generators are the single-phase and the
three-phase generators which produce
either one or three-phase AC current.
In the three-phase AC generators two
types of connections are used: star (Y)
and delta (A).

c b’ Q- 6-
b © o-

Star (Y) connection  Delta (A) connection
According to their structure and
the current they produce, generators
are classified into two categories: Direct
Current (DC) and Alternating Current

(AC) generators, which are also called
Alternators.

Y revolving
field of rotor
|
K
connection stator AC supply
of exciting with
voltage winding

Single-phase AC generator



NOTE

Factors determining the amount of the induced emf

The amount of the induced emf across a conductor depends on the strength of
the magnetic field, the length of the armature winding and the rate at which the
conductor cuts or is cut by the magnetic lines. The greater the field strength,
the longer the winding (coils) and the greater the rate of cutting, the greater
the induced emf will be.

Arranging Information

The information included in a text is presented in meaningful units, the paragraphs.
The coherence of the text depends on how this information is arranged. A usual
way of arranging it is to start from the general and go to the more specific.

The flow of information in the text about generators, for instance, might be as
follows: It may start by giving the definition of the machine and its uses, and go on
by classifying generators into types or by stating the principles of their operation.
Then, a description of the parts of the machine and a comparison of its types,
according to their structure, may follow. The text could end by presenting further
classifications of these types and their characteristics. There are, however, also
other possible ways of arranging this information, so,

Arrange the paragraphs about generators into a coherent text by adding
numbers in the spaces provided.

EXERCISES

1. The following statements are false. Correct them.
1. Generators convert electrical energy into mechanical.
2. DC generators are also called alternators.

3. When a conductor is moved in a magnetic field, an emf will be induced in
the magnetic field.

4. The stator is the rotating part of the generator.

5. The magnetic field winding produces either AC or DC current according to
the structure of the generator.

6. The magnetic field winding is supplied with AC current.

7. Alternators need a commutator while DC generators need sliprings to produce
current.

8. Only DC generators have brushes to furnish current to the external load circuit.

9. According to their structure and the current they produce, generators are
classified into two types: single-phase and three-phase generators.

10. In the single-phase AC generators, two connections are used: Y and D.
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2. The two diagrams below illustrate the structure of the two main types of
generators.
A. Identify the generator type illustrated in each figure.
B. Label their parts in the spaces provided.

rotating armature winding

|
]

Figure 1

Essential parts of a(n)
.................. generator

commutator
MWWV

Figure 2
Essential parts of a(n) ..........c....... generator

C. The two diagrams below present, in a different way, the two types of connections
used in the three-phase AC generators. ldentify them.

0>
Z-1wnax
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3. Use your knowledge about generators to label the flow chart below.

windings SN ERATERS main parts
cate |gories
types

p p
a a
r r
t t
S S

Nn>3O0——0OMDd3S500

gl
]

4. Compare the two types of generators by ticking the grid appropriately.

GENERATORS
AC DC

Characteristics

€.g. | * AC current production v

e armature winding

e magnetic field winding

e commutator

e DC current production

e sliprings

e brushes

e rotor

e stator

e Y and D connections

5. EXPRESSING CONTRAST/DIFFERENCE

The examples in the table below show ways of expressing difference or contrast.
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negatively charged IR positively charged

Electrons are { wale } protons are
but

Electrons are { On the contrary protons are
negatively charged On the other hand,, positively charged

State the differences between the following items using the structures of
the above table.

1. a. Generators convert mechanical into electrical energy.
. Motors...

. The magnetic field winding is supplied with current.
. The armature winding...

. The stator is the stationary part of a generator.

. The rotor...

. DC generators have commutators.

. AC generators...

. AC generators produce AC current.

. DC generators...

. Generators and motors are rotating machines.

b. Transformers and rectifiers...

2.

QT O TV T H T TO

. Find words in the text which mean the same as:

. change:
. categorized:
. supply or provide:
. move round a central point:
. not movable:

. a piece of wire wound into rings:
. is moved:

. generated:

ONO U, WNE O

Many words in modern languages derive their suffixes from Latin or ancient Greek.
Some English verbs, for instance, are formed by adding the suffix -ize (ise), which
comes from the Greek suffix -1{w.

The suffix -ize means:

* make
* treat somebody or something in the way of...
e do or follow a certain practice or method
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7. Find out which of the following words form a verb ending in -ize.
real class

synthesis category
insulation organ
systematic action
product character
magnet criticism

8. Complete the sentences with the missing prepositions.

1. World energy resources can be categorized renewable and non
renewable.

2. A car dynamo operates the principle electromagnetic
induction.

3. Nowadays electric energy production greatly depends fossil fuels.

4. Generators belong electrical machines.

5. According its conductivity, matter can be classified

conductors, insulators and semiconductors.
6. Conductors contain a large number of free electrons that can move
atom atom.

9. EXPRESSING PURPOSE

The examples in the table below show ways of expressing purpose.

to
APBEETERI SRS Y in order to produce DC current
commutator
so as to
To
In order to produce DC current, a DC generator needs a commutator
Soasto

Use your knowledge and the cues below to make sentences expressing
purpose. Choose either of the two patterns.

1. A generator needs two windings...

2. Both AC and DC generators need brushes...

3. Power stations use transformers....

4. Step-down transformers are necessatry...

5. Many countries have used nuclear power...

6. Mankind has started to search for new energy sources...
7. Solar power plants use the energy of the sun...

8. Electricians use multimeters...

105



Bicycle dynamo

Another application of the principle of electromagnetic induction is the bicycle
dynamo, which is a simple generator. Do you know how it works?

Read the text and find out.
A bicycle dynamo has a toothed wheel which grips the side of the tyre. When the

cyclist pedals, it turns round. An axle
connects the wheel to a cylindrical

4.
magnet.
Around this is a U-shaped iron /' dynamo case
core (iron increases the magnetism 2

1

of a magnetic field) with a wire wound
round it. As the wheel turns, the
magnet spins, inducing an electrical
current in the wire (coil). One end
of the coil is connected to the lamp
through an external wire; its other end
is connected to it (the lamp) through 6.
the metal frame of the bicycle, which
acts as the return pathway (ground),
to complete the circuit.

The dynamo produces a tiny
current. The stronger the magnet
used in it and the more wire coils
there are, the larger the amount of
current generated. The current can
also be raised by increasing the speed
at which the magnet rotates. Figure 2

Figure 1 \

EXERCISES

1. Label the parts of the dynamo in figure 1.

2. Answer the following questions.

1. How is the magnet of the dynamo driven?

2. Which is the rotating part of the dynamo, the conductor or the magnet?

3. How is emf produced in the bicycle dynamo? (Try to relate your answer to
the principle of electromagnetic induction).

4. Is the polarity of the magnetic field changing as the magnet rotates within the
iron core? (see pictures).

5. In which category of generators does the bicycle dynamo belong to, AC or
DC? Justify your answer.
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6. Which factors determine the brightness of the bicycle lamp?

7. The NOTE on p. 101 states the factors which determine the amount of emf
induced in a conductor according to the principle of electromagnetic induction.
Match them with the factors determining the brightness of the bicycle lamp.

8. What can a cyclist do to increase the brightness of the lamp?

9. When the cyclist stops pedalling, the light will go out. Why? (Again try to
relate your answer to the principle of electromagnetic induction).

10. Why is it enough to use only one wire to connect the dynamo to the lamp?

MOTORS

Three-phase induction motor with
slip-ring rotor

Three-phase induction motor with
squirrel-cage rotor

Arrangement of a totally enclosed, View of a totally enclosed fan-cooled
externally fan-cooled polyphase enclosure for an induction motor
squirrel-cage induction motor

Strategies for rapid reading

Pictures, diagrams and flowcharts are used in scientific and technical texts to
illustrate certain pieces of information.
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Look at the pictures, read the text about motors quickly and match the
pictures with the corresponding information in the text.

Motors, like generators, belong to the rotating electrical machines. They operate
on the principle of electromagnetic (fields) interaction, according to which: if a
conductor lying in a magnetic field (main) is supplied with current, it will experience
a mechanical force which urges it to move out of the field. This force is the result
of the interaction between the main magnetic field and that produced around the
conductor, when it is supplied with current.

It is obvious that the action of a motor is exactly the opposite to that of a generator.
In generators, mechanical force is applied to produce an electric current, whereas in
motors, an electric current is applied to produce a mechanical force. Since motors
convert electrical energy into mechanical, they are used where mechanical power
is needed to drive machines in factories and workshops, vehicles, household
appliances or other electrical devices.

Like generators, motors consist of two essential parts: a rotor and a stator.
According to their structure and the kind of current they are supplied with, motors
are classified into two main categories: DC and AC motors.

The structure of a DC motor and that of a DC generator is exactly the same.
DC motors, just like generators, are further classified into series, compound,
shunt and separate excitation motors, according to their magnetic field winding
arrangement.

Each of the above types has its own characteristics of operation and, therefore,
different applications. The main characteristic of the shunt excitation motor, for
instance, is its constant speed, regardless of the amount of load applied. The
series excitation DC motor, on the other hand, is characterised by a high starting
torque, and is, therefore, used in trolley-buses and electric trains.

The other category of motors, the AC, is used even more widely. It is subdivided
into two main types: a) the three-phase synchronous and b) the induction or
asynchronous motors which are further divided into: a) the single, b) the three-
phase and c) the asynchronous motors with commutator.

Figure 1
Arrangement of a D.C. motor

terminal

rotor commutator

casing

o

sha

( ) core holder
armature
winding
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Figure 2 windings

/

axle

A

1st phase
3rd phase

O
@ 2nd phase

Q

7

(:_r———\_:lterminal box

Windings of a three-phase
asynchronous AC motor

Figure 3 magnetic field

i winding
/ magnet

interacting “z

magnetic fields

Producing mechanical force by passing
current through a conductor lying

in a magnetic field

Figure 4

View of a three-phase induction motor

Figure 6

Nﬁs

Figure 5
Schematic diagrams of the various
types of DC motors

series field .
~ -5
i 1 If
field
/ rheostat “l
rotor o~
armature

a) Compound excitation DC motor

—+
la
to
SOURCE
\
armature

b) Separate excitation DC motor

la I1

armature
/ L it
shunt A~
field

¢) Shunt excitation DC motor

+
O
O-—

la

\

series
field

armature

o_

d) Series excitation DC motor

Magnetic field interaction
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EXERCISES

1. The following subtitles state the main ideas around which the paragraphs of
the text are built up. Find which subtitle corresponds to each paragraph.

1. Structure and types of DC motors

2. Classification of AC motors

3. Characteristics and use of some AC motor types
4. Categories and essential parts of motors

5. Motors action and uses

6. Definition and principle of operation of motors.

2. Fill in the flowchart below with the various types of motors.

MOTORS

Main cate|gories

T
y
p
e
T S
y
p
e Y 4
S
L S
u
b
> d
i
>
\
i
L]
S
=
(0]
n
s Lyl
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3.

1.

2.
3.
4.

Answer the questions:

Which are the two essential parts of a motor?

Mention the main parts and windings of a DC motor.

Is the function of these parts the same as in DC generators?

Which is the appropriate type of motor to be used

a) as the starter of a car?

b) in a certain electrical application in which a steady speed of rotation is
required?

Justify your answers.

. Label the parts of the DC motor in the schematic diagram below.

6.

DC supply

. Identify the type of DC motor l

illustrated in the diagram.

1

. The two paragraphs below state the differences between the principles motors

and generators operate on. Choose the correct phrase from the list to fill
in the gaps.

List:

e producing a magnetic field around it * producing electric current

e driven by mechanical power e current is supplied to

e producing mechanical power e the lines of force of its magnetic field
A. In a generator, a conductor (1)

cuts the lines of force of a magnetic field, thus
(2). The result is the same if it is the magnet which

is moved cutting the conductor with (3).
. In a motor, on the contrary, (1) the
conductor, thus (2) which
interacts with the main magnetic field (3).
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7. TYPES OF AC MOTORS

The flow chart below presents the most widely used types of AC motors.

AC

A MOTORS
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Naming AC motors

Naming AC motors is quite complicated because the term used for each type is the
combination of various qualifiers placed in a certain order. The correct order to place
them, in order to produce the terms, is to start from the more specific qualifier and
gradually go to the more general. The «with» phrase is always added at the end.

Examples

a) A single-phase asynchronous AC motor with (a) capacitor start (EBAJ)
b) A universal single-phase asynchronous AC motor with (a) commutator (PMBAF)

Practise the English term for the various types of AC motors by replacing
the letters with the corresponding qualifiers in the boxes on their right.

DBAH 4. QNBAF
EBAL 5.CA
DBAG 6. EBAK

Continue in the same way. Give two combinations of letters to your partner
to replace.

8. CLASSIFYING FROM SPECIFIC TO GENERAL

In the table below you can see some sentence patterns often used to classify an
item to the category it belongs to.

is/are
S0 196 categorized
could be N
. may / might classg_d - as (a)
be classified
should be
2. belong(s) to
a category
atype
a kind
8. is/ are a form of a(n)
an example
a sample
a subdivision

Examples

e Generators can be classified as «rotating electrical machines».

* Rectifiers belong to static electrical machines.

* Wood is a form of solid.

* The three-phase synchronous motor is a subdivision of AC motors.
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Choose expressions from the table to make sentences out of the cues below.

1. Bicycle dynamo - AC generator

2. Copper = conductor

3. Transformer — static electrical machine

4. Combination pliers = tool commonly used by electricians
5. Universal = asynchronous AC motor with (a) commutator
6. Hydrogen - gas

7. Ohmmeter » measurement instrument

8. Shunt excitation motor - DC motor

9. Coal - fossil fuel

9. COMPARING (SIMILARITIES - DIFFERENCES)

Some of the most often used words or phrases when comparing items are:

In case of
Similarity Difference
like unlike
similar dissimilar (to)
the same (as) different (from)
as+adjective+as | differ(s) (from)
as (the) opposite (of/to)
not so/as+adjective+as

Examples

» Motors, like generators, belong to the rotating electrical machines.

e Unlike renewable sources of energy, fossil fuels add severely to environmental
pollution.

e Aluminium is almost / isn’t as good a conductor as copper.

e A coal fired power plant is similar to a lignite fired one.

e Solutions of salts are different / differ from solutions of bases.

Use expressions from the table to make sentences out of the cues:

. Motors «—>Generators (operate as energy conversion machines)
. DC generator «<>DC motor (structure)

. Motor <= Generator (action)

. Oxygen atom «<—Helium atom (structure)

. Tin «>Gold (heavy)

. Ammeters «<—Voltmeters (measurement instruments)

. Generators «<—Motors (principle of operation)

. Geothermal «<=Wind power (renewable sources of energy)

O ~NO O NWNPRE
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9. Electrician’s knife «=>Cutter (use)

10. Motor «=>Generator (essential parts)

11. DC motors «<>AC motors (widely used)
12. Water <= Oxygen (important to our lives)

Writing Activity

You are going to write a text to compare Generators with Motors. The guidelines
and cues that follow will help you.

l. Guidelines for producing a coherent text

* Arranging information
e Paragraphing
e Connecting sentences and paragraphs

To produce a coherent text, first you have to think and decide which ideas /
information should be included in it. Then it is advisable to make an outline arranging
the ideas / information so as to present them in a logical order, depending on
the topic (starting from the general and going to the more specific or vice versa).

When writing do not forget to divide your text into paragraphs. Bear in mind that
paragraphs make reading faster and the information included in the text clearer
and more comprehensible. A text without paragraphs is repulsive to the reader.

Also do not forget to use linking words to connect your sentences and paragraphs.
The use of the appropriate linking words signals how one idea leads on from
another one and the relationship between them contributing to the coherence
of the text.

Il. Gathering information
The following grid will give you the information needed to produce the text in
question.

A. Tick it appropriately to find the similarities and differences between
Generators and Motors.

CUES GENERATORS | MOTORS

1. | Electrical rotating machines.

Their purpose is electromechanical
energy conversion.

Operate on the principle of electromag-
netic induction.
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CUES GENERATORS | MOTORS

4. Operate on the principle of
electromagnetic (fields) interaction.

5. Mechanical force is applied to
generate electric current.

6. Electric current is supplied to produce
mechanical energy.

7. Used in power plants to produce
electricity and in various installations
for emergency use.

8. Used where mechanical power is
needed to drive machines in industries,
vehicles, household appliances, etc.

9. Their two main parts are a rotor and a
stator.

10. | Are classified into AC and DC according
to the current they are supplied with.

11. | Are classified into AC and DC according
to the current they produce.

B. Write your text. Develop your paragraphs by combining the information
included in the above table. Add any other information you think necessary.

Do not forget that a paragraph is a complete piece of writing made up of sentences
built up around one main idea or piece of information.
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Fixing and maintaining motors

Fixing and maintaining motors properly ensure continuous running and excellent
performance. It is essential, for instance, to make sure that motors are correctly
fixed in position and foundation bolts do not work loose. It is also very important
to check bearings for lubrication, to remove dust deposits, etc. Needless to say
that maintenance procedure should extend to control equipment such as starters,
safety devices, contactors...

A few general hints on finding malfunctions and damages and how to remedy
them are given in the fault-finding chart.

Vocabulary to help you understand the chart better.

bolt

< H
—
) |

< { y

A

=
nut .» /‘ bearings
fuse

ATTENTION

Due to misprinting, some items from this fault-finding chart were missing. The
publisher later printed a table including them, but without defining their appropriate
place in the chart.

So, find where these items should be placed.
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EXERCISES

1. Look at the columns of symptoms and say which ones you can a) hear
(H) b) see (S) c) feel (F).

2. Find phrases or words in the chart which mean the following:

1. The circuit in the starting winding is not complete and, as a result, current is
not flowing.
2. The voltage supplied in the line is lower than that required for the operation of
the motor.
3. One of the three phases is not supplied with current, it is disconnected or open
and as a result the motor operates as a single-phase one.
. As itis indicated on the label placed on the casing of the motor which contains
all its technical data (specifications).
. Bearings damaged due to lack of lubrication.
. Motor and load are not joined correctly.
. The bolts fixing the strong base which the motor is based on.
. Fuse melted, perhaps due to overload.
. The property of a capacitor which opposes any change of voltage and is measured
in Farad.

IS

© N o U

3. ELLIPTICAL SPEECH

In technical and scientific language parts of a sentence easily understood are
often omitted. The omitted parts are usually articles, verbs, pronouns (personal,
relative), the subject or the object of the sentence. As a result, elliptical speech
is not always clear and should be developed for the message to be understood.

Example
Sentence in elliptical speech

Check if motors starts without load. If yes, reduce load or replace with motor of
greater horsepower.

Sentence developed

Check if the motor starts without load. If it starts without it, reduce the load or
replace the motor with another (motor) of greater horsepower.

Familiarize yourself with elliptical speech by developing the following:

. Faulty centrifugal switch.

. Load too heavy.

. Motor improperly wired.

. Low / excessive line voltage.

. Dust or dirt deposits around winding, casing or vent openings.
. Reduce load or replace with motor of greater capacity.

OOk, WN PP
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Check main line voltage as marked on nameplate.

Check stator winding terminals for open circuit.
Check relay and, if defective, replace.

4. Odd-man out

damaged marked incorrect
1 coupled indicated improper
' worn (out) reduced faulty
defective shown heavy
switch ventilators mechanism
4 breaker bolts device
' insulator nuts appliance
relay bearings fuse

5. Work with your partner to ask and answer questions about the various
symptoms of the motor and their possible causes and remedies. Do not
forget to develop elliptical speech. Your exchanges should follow the patterns
indicated in bold-typed letters in the example below.

A. What may be the cause if/in case the motor doesn’t start?

B. There may be
Perhaps thereis

The . may be
Perhaps the > line voltage < < > low

A. What should be done in that case / then?

> alow line voltage

B. It should be checked if the line voltage is the same as that marked on the
nameplate.

Writing Activity
(A short report)
Usually, when you are employed to maintain and repair machines, you are asked
to write a report of the procedure you followed.

Imagine that you were employed by the production manager of «Mevis Co» to
repair one of their motors.

Choose one of the symptoms from the fault-finding chart to write your report
to the company following the pattern below.
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To: «Mevis Co Ltd»
Kind of job: Repair of Motor No 0638
Cost of job:

| was employed by the production manager of your company to repair a
motor driving one of the factory’s machines.

The motor (symptom) . I examined
all the possible causes, that is if the + (S. Past) (cause)

Finally | found that the damage was due to (cause) ,
| (repair) and so the damage was remedied.
The cost mentioned above includes a) price of spare parts b) labour ¢) V.A.T.*

(Signature)

(Date)

(Name in full)

* Value Added Tax

TRANSFORMERS
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Read the text about transformers below and give subtitles to its paragraphs.

The third kind of electrical machines is the Transformer. Unlike generators and
motors, a transformer is a static device whose purpose is to step up or down an
alternating current or voltage, that is to transfer voltages and currents from the
given to the required values.

The operation of transformers is based on a combination of the electromagnetic
principles also applied to the operation of motors and generators.

magnetic
N circuit ;
laminations Iron core

load

supply

voltage VP * winding

primary
winding

magnetic

Simple two-winding transformer flux

Fundamentally, a transformer consists of two or more windings placed around
a common core. One of these windings is connected to a source of AC power and
is called primary, while the other is connected to the load and is called secondary.
There is no electrical connection between the primary and the secondary winding.
The coupling between them is through magnetic fields. The core is usually made
of thin iron sheets called laminations.

From the view point of operation, transformers are classified as: Current and
Voltage, or Power transformers.

R
— Q00—
A M
p Mp
Current Transformer Voltage/Power Transformer

According to their function and the number of turns of the secondary winding,
voltage transformers are distinguished into step-up and step-down.
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Like AC motors and generators, transformers are also classified into «single-»
and three-phase, according to the type of AC current their primary winding is
supplied with.

Finally, they are classified into liquid-insulated and dry-type, according to the
way they are cooled. Liquid-insulated transformers are immersed in a special kind
of oil which acts as coolant. Dry-type, on the other hand, are cooled by the free
movement of air.

Adding information to the text

The information included in the boxes can be inserted in the text about transformers.
Find the appropriate point to insert it, and mark its place by writing the number
which corresponds to each box.

Alternating current is supplied
to the primary winding
producing a magnetic field
around it. Via the iron core, the
magnetic flux is transferred to
the secondary winding inducing
a voltage in it, which is delivered

The liquid is used not only as a
1 | coolant, but also as part of the 2
insulation dielectric.

to the load.

Due to their function, voltage

transformers are used in power

transmission systems: a) in

the power plants to step up

voltage, and at the same time Current transformers are used
3 | step down current, in order to 4 1'in low-current measurement

minimise power losses during instruments, such as am-

transmission and b) along the meters*, in relays and control

transmission line to step down devices.

the voltage again in order to

meet values safe for domestic

and industrial use.

They are lighter than the liquid
S | filled transformers, and therefore

If the secondary winding has more widely used.
more turns than the primary,
the transformer is operating as
6 | astep-up. If the secondary has
less turns than the primary, the
transformer is operating as a 7 | notto convert one form of energy
step-down. into another, but
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EXERCISES

1. Fill in the boxes with the corresponding symbols from the diagram.

e m e S = 2 —e
1 ! 1 !
. “
Vi N1 € —p N2 V2
| - i
[

o o e n w—

magnetic flux

primary voltage (applied AC / supply voltage)
secondary voltage (induced AC voltage)
primary current

secondary current

number of turns of primary winding

number of turns of secondary winding

load

.[__] AC source

10000000

©

N

. Identify the types of voltage transformers represented in the two diagrams
below.

i mies BB

Figure 1 ................ Figure 2 .....ccoovevnens

Ep = primary voltage
10:1 turns ratio 1:10 turns ratio

Es = secondary voltage

M —»

3. Complete the inequalities with the right subscript.

a) If N_ > N_ we have a step-down transformer.
b) If N_ < N_ we have a step-up transformer.
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4. Label the chart with the various classifications of transformers.

A\

according to

function

K

TRANFORMERS according to type of

current supplied

0 0TI ~

\4

according to the way

of cooling

5. Fillin the gaps. Try not to look at the text or the information in the boxes.

1. The of a transformer is connected to an AC source
of power, while the to the load.

2. transformers are immersed in oil which acts as

3. The thin sheets of iron the of a transformer is made
of are called .

4. Transformers are . Their purpose is to

5. The function of a step-up transformer is to

in order to reduce

transmission.

6. The transformer is cooled by
and as itis than the
is used.

7. The function of step-down transformers is to .

8. are used in voltage measurement
instruments, in and .

9. The magnetic flux from the primary to the secondary winding
via the inducing a in it, which is then

transferred to the
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6. WORD FORMATION

The prefix trans-
You have often come across words beginning with this prefix. Have you ever
thought what it means?

trans- = across, on the other side, beyond

Write as many words as you can remember beginning with this prefix.

7. Match words with their definition.

1. deliver
2. coolant
3. immerse
4. flux

5. static

6. domestic

a. being at rest, not moving

b. move, carry from... to

c. basically, essentially

d. by way of, through

e. put under the surface of water
f. a means for removing heat

7. fundamentally g. of the home, household

8. transfer
9. via

Wh- questions

h. flow
i. take something to whom or what it is addressed to

Grammar Review

Wh- questions are questions beginning with: why, when, where, how (much/many),
who, whose, which, what.
They are always followed by an interrogative verb.
Why is this DVM the best on the market?
e.g. When did you buy your TV set?
Where do power transmission systems deliver electric energy?
How does a motor operate?

IMPORTANT
whp When they are used as subjects they
which . .
what are followed by an affirmative verb,
not an interrogative one.
whose

The personnel manager interviewed Peter
e.g. Who interviewed Peter? Subject (S)
Who did the personnel manager interview? Object (O)
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Transformers step up or down voltage
e.g. What steps up or down voltage? Subject
What do transformers step up or down? Object

DO NOT FORGET

In questions prepositions are usually placed at the end.

e.g. Which parts does a DC generator consist of?

Use the following sentences to ask questions beginning with the words
in parentheses.
1. Generators operate on the principle of electromagnetic induction. (Which
machines/Which principle).
2. Voltage transformers are distinguished into step-up and step-down. (Which
types).
3. Three factors determine the brightness of a bicycle dynamo. (How many).
4. Single- and three-phase generators belong to the category of AC generators.
(Which types/Which category).
5. Electrons move around the nucleus of the atom in orbit. (What/Around what/
How).
6. The motor stopped operating when the fuse was blown. (What/When/Why).
7. A nuclear accident will cause a serious environmental pollution. (What (S)/
What(O)).
8. The new DMM he bought cost £50. (What/How much).
9. The metal frame of the bicycle acts as the return pathway to complete the
circuit. (What/How).
10. It took him three hours to repair the motor. (What/How long).
11. The operation of transformers is based on a combination of electromagnetic
principles. (What(S)/What(O)/Whose).
12. Due to their function, step-up transformers are used in power systems to reduce
power losses during transmission. (Why/Where).

Dry-Type Transformers

Due to their various advantages, dry-type transformers are widely used. Companies
manufacturing them try to promote their products and publish brochures and leaflets
advertising their quality and technical characteristics. Such an advertisement of
an innovative dry-type transformer is given below.

1. Before reading the advertisement, look at the following adjectives and say
which of them can characterize dry-type transformers.

compact light well insulated
easily installed safe accurate
sensitive versatile innovative
manually operated reliable well cooled

128



2. Read the advertisement now and find which of the above properties
characterize Anderson dry-type transformers.

YOU CAN DEPEND ON ANDERSON
DRY-TYPE TRANSFORMERS!

The Anderson Electric line of
Electrical Power Equipment (E.P.E.)
dry-type power transformers is an
example of an innovative product.

E.PE. dry-type transformers are
designed to be easily installed, safe and
reliable. Four basic types are available:
ventilated, weather resistant, totally
enclosed and sealed.

Ranging in sizes from 112 1/2 to
7,500 KVA, they all meet or exceed
ANSI* and IEEE* standards.

E.P.E. dry-type transformers have an
innovative, fully coordinated 200 °C,
class H insulation system. This results

from using only high quality insulating
materials with well-cooled primary
and secondary windings so, optimum
transformer life and high reliability are
provided. And every E.P.E. transformer
receives a Quality Control (Q.C.) test
before leaving the plant.

Now, that’s quality you can depend
on!

For more information, call our nearest
district office which is listed in the yellow
pages under: «Electrical Equipment
Manufactured».
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EXERCISES

1. Find words in the text which mean:

1. Something new, bringing changes:

2. Completely synchronized:

3. Something used as a measure for the required value:
4. Tightly closed:

5. The best possible:

2. Answer the following questions.

1. What is the main characteristic that makes the dry-type transformers of the
advertisement an innovative product?

2. Why is the insulation of Anderson dry-type transformers of high quality?

3. Which types of Anderson dry-type transformers are available?

4. What guarantees the high quality of every dry-type transformer manufactured
by Anderson?

3. WORD FORMATION

Suffixes usually determine the meaning of words.
Which are the most common suffixes characterizing nouns expressing:
a) action, b) agent?

Complete the tables

Verb Noun (action) Noun (agent)
e.g. ventilate ventilation ventilator
resist
produce
coordinate
transform
distribute
radiate
SUFFIXES
Noun (action) Noun (agent)
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4. Find 8 words in the puzzle hidden horizontally, vertically and diagonally.

1 2 3 4 5 6 7 8 9 10 11 12
1/A|J| I |[NIN|JO|V|A|T|I|V]|E
2|C|V|L|X|O|S|F|E|G|M|S|T
B3|lE|B|E|I |R|A|/D|X|W|S|P|A
4| TIR|IA|N|S|F|O|R|M|E|RJ|E
5/'L|A{B|S|T|E|L|N|J|A|F|W
6|M|D|Z|U|Y|I |M|A|Z|L|O|P
7\E|IT|A|L|]U|S|L|T|O|E|R]I
8IN|A|F|A|S|E|L|A|B|D|S|N
9|1 | T|O|T|A|J|E|R|T|A|B]|I

WO|Y|O|L|IT|RIW|]IT|[N|D|I |N|G
P/ R{Z|O|M|Y M|Z|E|R|O|F
12| X | O|]A|N|E|P|L|A|N E|N

Writing Activity
(Inquiry letter)

After you had read the advertisement about Anderson dry-type transformers,
you found the product interesting. As an electrician, you are always interested in
new products, so you decided to write a letter to Anderson company to ask them:
a) to sent you a catalogue and a price list of all their models available with their
technical characteristics and specifications, and b) to inform you in the future
about any new products of their company by sending you brochures and leaflets
containing information about them.

Address your letter to:
The Sales Manager,
Anderson Co. Ltd.,
Ferguson Lanes,
London W.E. 306,
England.
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UNIT 7 |

ELECTRICIANS’ EQUIPMENT
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TOOLS AND ACCESSORIES

The electrical trade involves areas such as installations in new buildings, rewiring
of old ones, electrical maintenance, repair and adjustment, troubleshooting of
electrical equipment, etc. An electrician therefore, must have, not only the necessary
theoretical knowledge, but also be sufficiently trained and skilful to perform various
working activities, some of which you can see illustrated below.

1. Screwing slot and
cross-head screws

2. Digging holes in walls
and ceilings

4. Threading metal conduits

3. Bending metal conduits

6. Tightening and loosening
5. Cutting conduits bolts, nuts and bushes
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7. Making loops at the ends of wires

10. Crimping terminals to
cables and wires

11. Soldering wires

12. Digging channels to 13. Preparing and applying
install conduits in plaster plaster on wall and ceiling

To be efficient in his work, an electrician must be able to use a wide variety of
tools skilfully. Below you can see the most common tools and accessories used
by electricians taken from a company’s catalogue.
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1. Flat-tip screwdriver

%zﬂ)

8. Allen-hex sockets

2. Cross-point screwdrivers
(Phillips)

o

9. Socket spanners

— )

3. Automatic/retaining
screwdrivers

10. Wrenches

4. Screwholding screwdrivers

|| —

11. Adjustable wrenches

5. Precision screwdrivers

o

12. Combination/universal pliers

—

6. Offset screwdrivers

- )

13. Flat nose pliers

7. Voltage testers

14. Round nose pliers

3}:'
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15. Pointed/snip-nose pliers

—%

22. Cable strippers

16. Water-pump pliers

P ¢ D)

)

23. Scissors

17. Crimping pliers

S5

24. Hacksaws/metalsaws

[ X§

18. End cutters

=

25. Electrician’s knives

19. Side cutters

‘v@

A

s./ -~

26. Tweezers

P S|

20. Cable cutters

J
v 2 AT ]

27. Soldering irons

= R ———>—

21. Wire strippers
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29. Conduit benders

35. Chisels

@EE}D

30. Conduit vices

37. Spring hooks

38. Pocket flash light

e

31. Files

39. Dust brushes

(£

32. Drills

40. Spirit levels

Q0 V- T Jas]

33. Hammers

34. Punches
= ——

42. Flexible tapes
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43. Oilers 48. Clips

iary
B

44. Mirrors 49. Saddles '

O SRS

45. Rolls of insulating tapes 50. Bushes
46. Rolls of soldering tin 51. Terminal blocks
47. Terminals 52. Ladders

T C =0

EXERCISES

1. Go through the catalogue and name the tools in your mother tongue.

2. Go back to the pictures illustrating some of the jobs electricians usually
carry out, and write (in English) the tool used for each job.

e.g. 1. Screwing slot and cross-head screws with flat-tip and cross-point
screwdrivers.

3. In the spaces provided label in English the tools and equipment illustrated.
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A.In the case below.

@ @OOBO®
® @®

Q)
®Eg®
®

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

© 0o NGOk wWDdDPE

=
©

=
=

B. In the following pictures.

1. 2.

139



11.

13.
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10.

12.

14.

16.

15.
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B. Taking your information from the grid, make sentences as in the examples:

We can cut wires (by) using scissors.
To cut wires we (can) use scissors.
Scissors are used to cut/for cutting wires.

5. Use the table to make meaningful sentences.

Electricians use (a/an)...
a. making loops at the end of wires.
b. remove insulation from cables.
c. removing dust from surfaces or com-
ponents.
1. chisel d. draw wires and cables along conduits.
2. spring hook e. prepare and apply plaster to fill in
3. punch holes and fix devices on walls and
4. round-nose pliers ceilings.
5. cross-point screwdriver f. screw slot-head screws.
6. dust brush g. measuring the length of conduits.
7. tweezers for | h. gripping, inserting and removing
8. trowel to small-sized objects.
9. combination pliers i. dig paths in walls for installing conduits
10. flat-tip screwdriver and cables.
11. conduit bender j- insulating stripped wires.
12. die k. holding, tightening or loosening nuts
13. insulating tape and bushes and also for cutting wires.
14. folding rule/flexible tape [. making threads to conduits.
15. cable stripper m. crimp terminals to cables and wires.
16. crimping pliers n. marking the point where a hole is to
be drilled.
0. bend metal conduits.
p. screwing cross-head screws.

e.g. 1-i: Electricians use a chisel to dig paths in walls for installing conduits and
cables.

6. Installing a lighting circuit

You have been employed to make a new lighting circuit installation in the workshop
illustrated in figure 1 below. The electrical lines of the installation will be installed
in metal conduits on plaster (surface wiring), but the distribution board will be
flush-mounted (hidden).
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Diagrammatic representation of the lighting circuit

>
X

Figure 1. Wiring diagram presenting the exact location of the wiring and
components of the circuit in the workshop

junction box
g o o P

lamp -o—]x ' o I._)J(

e
-

Figure 2. Single-pole representation
of the lighting circuit

Figure 3. Multi-pole representation
of the lighting circuit

In the spaces provided below write the appropriate tool for every step you
will follow to carry the installation out.

Necessary tools

A. To install the flush-mounted distribution board.

1. to draw the outline of the distribution board
on the wall.

2. and to dig the wall.

3. to prepare and apply plaster to install the

distribution board at its appropriate place on the wall.
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B. To install the rest of the circuit.

1. to reach the ceiling and the upper parts of the wall.
2. a) to measure the length of the various conduit
pieces needed for the work,
b) to find the exact position on the wall where the
various components of the circuit should be placed.
to hold the conduits in order to cut them.
to cut the metal conduits.
to make threads at the ends of the conduit pieces.
. and to mark the appropriate points
for the holes to be drilled.
7. to dig the holes for the screws which will fix the
various components of the circuit (socket outlet,
switch, junction box, saddles) on the wall and ceiling.

K-

-~y

\}‘m aﬁ K O

NN

8. to tighten the screws of: a) the junction, switch and
socket outlet boxes, and b) the saddles which clip
the conduits through their run on the wall and ceiling.

o0 s w®

9. to join the necessary accessories to the conduits.
10. to tighten the bushes which join the conduits to the
junction boxes.
11. to draw the wires along the conduits.
12. to cut the wires.
or to strip the insulation off the ends of the
wires.
14. to twist the ends of wires to be joined in the junction box.
15. a) to join the wires of the circuit to the switch and outlet boxes,

as well as to the wires of the lamp.

b) to install the switch and socket of the circuit on the wall.
16. to test:

a) the wires continuity,

b) a possible earth leakage,

c) the grounding/earthing of the circuit.
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Using hand tools correctly

The quality of a job and the safety of the user greatly depend on the correct use
and maintenance of the tools he uses.

The following instructions may prove useful.

Read them 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 (U) of tools.

Bear in mind that some of them may refer to more than one categories of

instructions.

Instructions

Spanners

When using a spanner:

1. Select the correct size for the job.

2. Don’t push it away from your body.

3. Keep its handle free from oil or grease.
4. Don’t use it as a lever.

O

|~

Hammers

When using a hammer:

1. Don’t use the shaft as a lever or striker.

2. Ensure that the head is securely attached to its shaft.
3. Select the correct one for each job.

4. Use eye protection if necessary.

Pliers

When using pliers:

1. Select the correct size and type for the job.

2. Avoid finger traps when a sudden release occurs.
3. Ensure that the cutting edges remain sharp.

4. Check insulated pliers regularly.
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Screwdrivers

When using screwdrivers:

1. Select the correct size for the job. (The tip should fit
the slot and not be wider than the screwhead.)

2. Keep the handle free from oil or grease.

3. Don't strike the screwdriver with a hammer.

4. Don’t use it as a lever.

Files and chisels -
When using files or chisels:
1. Select the correct ones for the job.

2. Don’t use a file without its handle.

3. Don’t use a file as a lever or to stir paint.

4. Avoid the formation of a mushroom head on a chisel.
5. Chisel away from your body.

6. Keep chisels sharp.

7. Examine the handles of files and chisels frequently.

Saws

When using saws and other tools with blades:

1. Make regular checks of their sharpness and teeth.
2. Fasten blades securely to their attachments.

3. Don’t use blades outside their frames.

4. Keep them free of rust.

5. Return saws to their special boxes after use.

Check your answers. If there are any different opinions, discuss them in
class. Then read the instructions again and say which of them apply to more

than one tools.
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Writing Activity

Choose the instructions concerning two categories of tools and write a
paragraph for each. Don't forget to use linking words to join your sentences.

The expressions in the table below, which are often used when giving instructions,
will help you.

You must/mustn’t... Be careful to/not to...

You should/shouldn't... Avoid the + noun/+ gerund...

Take care to/not to... Never/Always + imperative...

Try to/not to... Make sure you.../that...
Examples

You must/should
Take care to

Try to

Be careful to
Always

Make sure you

select the correct size of spanner for each job.

Never select

Avoid selecting } the wrong size of spanner for each job.

Transferring Information

When your teacher gave the instructions, your partner was absent, so he asked
you to inform him about what the teacher had said. Work in pairs. Choose three
groups of tools each, and inform your partner about the teacher’s instructions.
Begin your sentences as follows:

He told us to/not to...

He advised us to avoid the.../gerund...

He warned us never to/not to forget to...

He recommended that we must/should/mustn’t/shouldn’t...
etc.

e.g. He told us to select the correct size of spanners for the job.
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Listening Activity

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.

No Statements Correct tool
Correct Wrong to be used

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

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

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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ELECTRICAL DRAWING
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Read the text and say if the following statements are true or false. Correct
the false ones.

1. Drawings represent graphically electrical installations or circuits.

2. The first electrical drawings were figurative.

3. Schematic diagrams use pictures to show the various parts of a circuit.

4. Pictorial diagrams can be drawn up easily and quickly.

5. A symbol contains more information than the picture of a component.

6. Diagrams make the location and removal of a fault in installations, machines
or appliances more complicated.

7. Circuit, block, wiring and network diagrams are types of figurative drawings.

ELECTRICAL DIAGRAMS

In electrical trade, information is usually given by means of drawings. They
serve to give a diagrammatic representation of electrical installation or circuits
and all their parts: lines, switches, lighting fixtures, distribution boards, resistors,
capacitors, electrical machines, etc.

The first drawings of electrical assemblies were pictorial; that is, they used
pictures to show the various parts and how they were arranged and connected
together. These drawings, however, demanded a lot of skill on the part of the
designer, and were time consuming.

A pictorial / figurative diagram of a dimmer control circuit

So, they were soon replaced by schematic diagrams in which easily drawn
symbols are used instead of pictures to represent the various parts of a circuit.

i
6V

® ¢
.E' m 6V lamps

Schematic diagram of the above circuit
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In many cases the symbol actually contains more information than does the
picture of a component. The picture of the switch in the pictorial diagram of the
dimmer control circuit, for example, does not give its purpose in the circuit, while
the symbol shows clearly that it either breaks or completes it.

Diagrams facilitate the location and removal of faults in electrical installations or
machines since they give a clear survey of the component parts, their arrangement
and function in the circuit. An electrician, therefore, must know how to read, plot
or supplement diagrams, as well as the symbols used in them.

There are various types of schematic diagrams, e.g. block, circuit, wiring, network
diagrams, etc.

EXERCISES

1. Answer the questions.

1. Why were pictorial diagrams replaced by schematic? Mention as many reasons
as you can.

2. Why is it easier to locate and repair a fault by referring to a diagrammatical
sketch?

3. An electrician must know how to read, plot or supplement an electrical drawing.
Say which of these three skills is necessary in order to perform each of the
following activities:

a) to give a diagrammatic representation of the additional electric lines and
equipment required, to the wiring diagram of an existing installation.

b) to carry out an installation by studying a diagram.

c) to present graphically the circuit of an existing apparatus or installation.

d) to judge the function of an apparatus or installation from a drawing.

2. Crossword puzzle
Complete with the words from the text defined below.

Across Down
1. Stand for 1. Placing something (e.g. an
2. It takes a lot of time to be done apparatus) in its position
3. Person who makes drawings 2. Be satisfactory for a need or a
4. Something fixed in place purpose
5. Take the place of somebody or 3. In fact, really
something 4. Make something easy, less difficult
6. Parts/things put together 5. Make a plan or diagram
7. Ask for, require 6. Graphical representation of an item
7

8. Aim, reason for existing/being . Method, process, way by which a
used result may be obtained
9. Act of taking something away,
getting rid of it
10. General view
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3. Find words in the text which: a) are qualified by the word “electrical” and
qualify the word “diagram”.

electrical

diagram

152



Types of schematic diagrams

The paragraphs below describe the various types of schematic diagrams and their
uses. Read the paragraphs and identify the type of each one of the diagrams

on theright of the page.

1. Circuit diagrams

They are the schematic representation
of an electrical installation or apparatus
with all its component parts and lines
or wires. They also show the functional
relationship of the various components
to each other and to the entire circuit, but
without presenting their exact location
in it.

Circuit diagrams are usually detailed
multi-pole representations.

2. Block diagrams

They show the function and
relationship of the various circuits
within an installation or device. They
are, therefore, used as simplified
drawings of complex electrical parts,
whenever their internal wiring details
would unnecessarily complicate the
diagram. As a result, the more complex
the circuit of an installation or apparatus,
the more useful the block diagram,
especially in troubleshooting.

BEDROOM BEDROOM
KITCHEN BATH
ROOM
HALL
Fig. 2 diagram of a house

Fig. 1 diagram of
the arrangement of meters and
consumer unit boards

3. Wiring diagrams (layout)

They are usually single-pole
representations of an electrical
installation plotted on the construction
plan of a house. They indicate the actual
location of the electric lines and the
required component parts: switches,
socket outlets, lighting fixtures etc.

Fig. 3 diagram of
a small village
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a one-tube radio

4. Network diagrams
They are single-pole representations TUNED

<
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diagram of Fig. 5
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diagram showing

a lamp, a switch and a socket outlet

usually drawn up on a map to show CIRCUIT

the starting point of

—— DETECTOR

the electric lines

(belonging to the network system) and
their route. They also give information
about the type (size) of lines, as well

as about the material and accessories Fig. 6
to be used. tube radio
NOTE

]

POWER
SUPPLY

diagram of a one-

—
| S—

I |

A diagram is characterized as a multi-
pole representation if it is very detailed;
that is, when all the electric lines and
component parts of an installation or a
circuit are drawn up in it one by one.

A diagram is characterized as a single-
pole representation when, instead of
all, only one line or component is drawn.
This line or component is marked with
several short oblique lines () which indicate
the actual number of electrical lines or
components in the circuit. Single-pole
representations give the same information
as multi-pole ones but without complicating
the drawings, and therefore, they are
more commonly used.

A ¢

=
A

EXERCISES

1. Say if the diagrams on p. 153 and 154 are single-, or multi-pole

representations.
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2. Write the equivalent Greek term to the following types of diagrams and
representations.

1. Schematic diagram 5. Circuit diagram
2. Block diagram 6. Single-pole representation
3. Wiring diagram 7. Multi-pole representation

4. Network diagram

3. Tick appropriately.

Types of diagrams

Characteristics — —
Circuit | Block | Wiring | Network

1. | Itis drawn on a map.

It shows the functional relationship of the
2. | various components to each other and to
the entire circuit.

3. | It is usually a multi-pole representation.

It is plotted on the construction plan of a
house.

It shows the function and relationship of
5. | the various circuits of an electrical instal-
lation or device.

It gives information about the size of
6. | lines and also the materials and acces-
sories to be used.

It shows all the lines and parts, but not
their actual location in the circuit.

8. | It is usually a single-pole representation.

It indicates the actual position of lines
9. | and components to be installed in a
house.

It is used whenever the internal wiring
10. | details of complex electrical parts would
make a diagram very complicated.

It is a schematic representation of the
11. | circuit of an electrical installation or ap-
paratus.

It is especially useful in locating and re-
12. | moving faults in an electrical installation,
apparatus, or machine.
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4. Answer the questions.

1. What is the difference between:

a) a circuit and a block diagram?

b) a circuit and a wiring diagram?

c) a wiring and a network diagram?

d) a single-pole and a multi-pole representation?

2. What sort of diagram would you use:

a) to show the main circuits to be included in the electrical installation of
a small hotel so as to help your assistant buy the appropriate type of
distribution board?

b) to indicate the starting point, route and type of the electric lines to be used
to supply light and power to a small village, which is going to be rebuilt
after a destructive earthquake?

c) to check the wiring connections and parts of the secondary circuit of a
motor in which a fault has been located?

d) to indicate the exact position of the electric lines and the various components
to be installed in a newly built house?

5. Compare the single-pole and multi-pole representation of the same circuit.
Use the patterns:

Fromthe......... tothe............ the multi-pole representation has ....... lines, while
the single-pole one has only ............ with ......... oblique lines across it.
Fromthe ............ fothe ............ the single-pole representation has ......... line
with ......... oblique lines across it, instead of the ......... lines in the multi-pole
representation.

lighting point

1st joint/branch an joint 3r(yoint

s )
~ LY \_/
socket
FN outlet -
< switch *
Multi-pole representation Single-pole representation

6. Match words with definitions
1. Set of instruments or other appliances a. detailed
2. Place, position b. indicate
3. Fully described, presented/including all items c. oblique
4. Make complex, confusing, difficult to understand d. apparatus
5. State briefly, point out e. material
6. That of which something is or can be made f. complicate
7. Slopping, at an angle of less than 90° (<) g. location
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7.0dd-man out

entire sure internal simplified
perfect actual inside brief
1. 2. 3. . 4,
whole real interface easy
complete true inner simple
required route means relationship
5 demanded 6 trip 7 kind 8 association
" necessary " way sort " participation
appropriate road type connection

8. WORD FORMATION

Suffixes -ship and -ness
The above two suffixes can be used to form nouns.
relation + -ship - relationship

careless + -ness — carelessness

Use either -ship or -ness to form nouns out of the following words.

peaceful

friend
polite

skilful

scholar

foolish
leader
member

ready

partner
willing
fellow
useful

inventive

9. EXPRESSING CAUSE /REASON » REASON / CONSEQUENCE

Apart from expressions such as: because (of) / due to -
so (that) / as a result / because of that, which you have already come across,
the above relationship is also expressed as follows:

Cause / reason Result / consequence
therefore
since consequently
as for that reason
thus
Examples
» As / since pictorial diagrams were time consuming, they were soon replaced by
schematic.

* Pictorial diagrams were time consuming, (and) thus / for that reason / consequently
/ therefore, they were soon replaced by schematic.

157



Use expressions from the table to join the sentences below.

1.

2.

He didn’t have much experience in repairing electrical machines.
A more experienced electrician got the job.

There was a long power-cut yesterday evening.

Students found a good excuse not to do their homework.

. He spent a lot on new equipment and expensive measurement instruments.

He can't rent the workshop he wanted to.

. Fossil fuels have run low.

We must develop new sources of energy.

. The motor is overloaded.

It cannot operate properly.

. Instruction manuals aren’t always translated into Greek.

One should know a foreign language, especially English, to read them.

. Nuclear power has proved quite dangerous.

All nuclear power plants should shut down.

. He was working on a live circuit using uninsulated tools.

He was electrocuted.

GRAPHIC SYMBOLS

Resistors, batteries, lamps and all other circuit components, electrical appliances,
devices, etc. are presented in circuit drawings by simple, easily drawn symbols,
which an electrician must know in order to both understand and use them in his

drawings.

Brush up your knowledge, and at the same time learn the English terms for the
most commonly used symbols, by carrying out the following exercises. The index

at the end of your book will help you.

1.

EXERCISES

Usethelist to label the items illustrated in the pictures. Then match each

item with its corresponding symbol.

List:
measurement instrument lighting fixture transformer fuse
circuit breaker time switch motor
distribution board thermostat heater
electric light joint box resistor
discharge/fluorescent lamp energy meter battery
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13.

kwh

(k)

_O_

()

(n)

(P)

(d)

() 1] [

(h—CO —

\
\

[t B o,
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2. Match the terms for the various types of switches given below with their

corresponding symbols.
D % Symbols
ey

Types of switches @
1. Single-pole, one-way switch m (b)
2. Cord operated, single-pole, one-way switch (c)
3. Two-pole, one-way switch (d)

4. Three-pole, one-way switch

(e)

9 0, o 0, XX

5. Single-pole, two-way switch n
6. Single-pole, two-circuit, single interruption switch

(9)

7. Single-pole, two circuit, double interruption switch

S e o,
O

(h)
i oo
9. Regulating dimmer switch (i) Etl:l
10. Pushbutton ) C[
11. Time switch / relay (K) \p/\

8. Single-pole, intermediate switch

3. Use thellist to label the various types of power socket outlets represented
by their symbols below.

List
1. Two-pole single socket outlet (a) X
2. Two-pole twin socket outlet (b) /I\
3. Two-pole multiple socket outlet
(4 outlets) © r%
4. Switched socket outlet ) IJrTI

TITT.V.
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5. Single socket outlet with
earthing contact (three-pole) (e) mln

6. Twin socket outlet A
with earthing contact ®

7. Telephone socket outlet (@ ™

8. Television socket outlet (h) A

4. Below, some other very commonly used symbols are presented. Write
what each one stands for. The index will help you.

% |1 R [T]|12

* 2. —x —X|13.

% QO3 % 14,
O+ |4 J=_ 15.
. 5 —c |16
® 6 =% |17
&7 |18

8 m___m|19
D Do A— |20
[ I\ |10 & 21.
_g 11, %l 22.
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5. Identify the items defined in the paragraphs below choosing the appropriate

term from the list.

List:
doorphone system battery coil
consumer unit board receiver switch
energy meter thermostat plug
power socket outlet microphone relay
phase alternating current
1.

Device used for keeping an
object at a constant temperature.
When cold, it makes an electric
contact start a heating coil. When
sufficiently hot, the contact is
broken.

2.

Device producing electric current
by chemical reaction.

Current generated in three separate coils (which are
part of the AC generator’s stator) and transmitted to

consumers by three separate cables.

Electrical device using a small electric current to control a greater current in
another circuit by switching it on or off. It usually uses electromagnets to control

a switch.
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5.

Board where the electric energy
coming from the power supply
system is distributed to the various
circuits of a house. It is also called
“distribution board”.

6.
Device used to join or break parts of a circuit.

7.

Device, usually fixed to the wall of a building, used to supply
energy to the various electrical appliances.

8.

Device used to transform sound
waves into electric current.

9.

Device used to connect electrical
appliances to power socket outlets
and, through them, to the power
supply system.

10.

Device used to transform electric
current into sound waves.

The illustrations on ps. 162-163 from the “Longman illustrated
Science Dictionary” by Arthur Godman [Longman/York Press,
Harlow & Beirut 1981] are reprinted by permission of the
publishers. Copyright Librairie du Liban.
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11.

It consists of a door telephone
station, several telephone stations
in the flats or offices of a building,
the bell transformer, an amplifier
for door intercommunication
telephone installations, and an
electrical door opener.

12.
Wire wound around a solid object in rings (turns).

13.

Device connected to the circuit in order to measure the amount
of electric energy flowing through it, that is the energy used
by a consumer.

VMH 24- video station
TTV - video outdoor panel
VCUR - video control unit
DO - door opener

RG59 - coaxial cable 75Q

6. Describing an electrical installation

Below is the construction plan of a house with the necessary symbols for the
electrical installation.

Describe the component parts and the appliances it includes.

e.g. The installation in the hall comprises/includes: / In the hall there are:

three switches: two single-pole, two-circuit, single interruption ones, and one single-
pole, one-way switch. There are also two single socket outlets with earthing contact
and a luminaire with three lamps. Finally, there is a water-proof luminaire outside
the entrance door.
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7. Designing your own installation

Work in pairs. You have 10 minutes to draw the symbols you think necessary for the
electrical installation of the house presented in the construction plan that follows.
Then report to the class the exact position of the various electrical components and
appliances you have drawn. Compare your installation to those of your classmates,
and comment on one another’s drawings.

1 | | |
LIVING lﬂ.l
ROOM BEDROOM 1
VERANDA
DINING
AREA
3 =
CORRIDOR
i HALL ‘ FSC—
~ KITCHEN
BEDROOM 2
\ ‘ I BATHROOM
ENTRANCE— i 1 I 1
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Expressions to help you

¢ Entrance / veranda door

e Kitchen bench

* On the left / right (wall of the...)

* On the wall opposite (to) the...

¢ Near the... /In the... / Over the...

e We drew (up) / put/ installed / plotted a...

* We thought convenient / right / useful / necessary / appropriate to...
e |t would be better to...

¢ You should have + p.p.... } because

¢ The best place to install / put etc. a... is...

8. Choose any two spaces of the house and write areport of the installation
you have drawn.

TIME FOR FUN
Let’s play “Bingo”

In the boxes below write words or phrases you remember from the text. Then
listen to your teacher. Each time you hear aword or phrase you’ve written,
cross it out. The first who crosses all the words out is the winner.

Drafty says:

g * Always try to produce neat and accurate drawings.

* Be sure to sketch drafting problems on a scrap paper, first.

* In layout work, use light construction lines.

* Always keep your pencil sharp. You can’t do good work
with a dull pencil.

* Keep your hands clean to produce clean and neat drawings.

* Don’t forget to clean your T-square, triangle and templates
occasionally with a soft eraser and cloth.

* Do not slide instruments over drawings. Lift to move them.

* When erasing, use a shield to protect nearby lines.
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Among the fatal accidents to employees reported every year, almost 45%
happen to people involved in electrical installations and repairs. The main cause
of these accidents (over 60%) is the failure to isolate the electrical system. Many
others happen due to carelessness. In this trade you should always bear in mind
that electricity has no respect to ignorance and that many painful accidents have
happened by carelessness. Thus, never forget that to secure the health, safety
and welfare of all persons at work, regulations and safety precautions should
always be respected.

Below you can see some important precautions you should always take against
the risk of death or personal injury in work activities.

Work with your partner. Read the precautions and classify them in the
appropriate column according to what their omission may result in.

Fatal Injury Damage
accident
e.g. 1 1 1

SAFETY PRECAUTIONS

1. Don’t be engaged in any work activity unless you have the technical knowledge
and experience to carry it out.

2. Be extremely careful when handling a metal ladder near overhead cables.
Try to select a ladder of the correct length for the job.

3. Do not work around electrical equipment if floors are damp or wet.

4. Do not work on an electrical circuit with the power turned on. Isolate all its
parts from the supply and earth where appropriate. Test the circuit to secure
it is dead and remember to test the tester first.

5. When necessary, use eye protection, ear protectors, dust masks, gloves
and safety footwear. Tie or cover long hair and take off rings, bracelets and
other jewellery.

6. You should always know where the fire extinguishers are placed. In case
an electrical fire does occur, switch off the power supply immediately. Don’t
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try to extinguish the fire if it becomes dangerous or if your escape route is
threatened.
7. Be careful when handling or lifting objects. Get someone to help you lift
heavy objects, especially if you have problems with your back.
8. Use tools correctly and do not use them if they are not in proper condition,
especially if the insulation has been worn.
9. Never remove a plug from an outlet by pulling on the cord. Always pull it by
the plug.
10. Before using a power tool, read the manufacturer’s instruction and check
the insulation of the cord.
11. When terminating flexible cables, make sure that the polarity of connections
is correct.
12. Where live work is unavoidable, wear rubber soled shoes or stand on a
rubber mat.
13. Be particularly careful not to contact any live wire or terminal.
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EXERCISES

1. Work with your partner again. Look through the precautions once more and

decide which three you consider the most important. Justify your answer.

2. Join halves of sentences to reproduce some of the instructions.

=

10

A B

. You get the risk to be electrocuted
. Never remove a plug by the

socket a. don’t use the tool and fix or replace
. If live work is unavoidable, the cord.
. When floor is damp or wet, b. is to turn off the power supply.
. The first thing to do in case c. ensure that the polarity connections
an electrical fire occurs are correct.
. Don’t be engaged in a work d. don’t work on a live circuit or
activity electrical equipment.
. Be extremely careful when e. if you don’'t have the necessary
carrying or handling a long knowledge or experience.
metal ladder f. by pulling on the cord.
. If the insulation of a tool or g. testit to secure it is dead.
of a cable has been worn h. stand on a rubber mat or wear rubber
or ragged, soled shoes.
. Before working on an i. under overhead cables.
electrical circuit j. if you touch a live wire or terminal with
. When terminating bare hands.

flexible cables,
e.g.. 14

3. Match the following with words or phrases:
A. In theintroductory paragraph
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. someone or something that causes death or disaster:
. dealing with:
. lack of success, unsuccessful attempt:
. lack of knowledge:
. make reliable / certain / safe, ensure:

. condition of having good health, comfortable living and working conditions:

. In the “Safety precautions”

. take part, undertake, get involved in (to):
. not completely dry, having some moisture:
. disconnect, stop the flow of electric current, put or keep apart from others:

. no electric current flows through this circuit (open circuit):




5. take place, happen:
6. put out (a light, a fire, a cigarette):
7. be in danger:
8. electrical work carried out while electric current flows through the circuit:

9. inevitable, that cannot be avoided:

4. Draw arrows to show which of the following verbs may collocate with the
word “regulations”.

obe .
reduce y ignore
respect apply
imitate violate increase

5. Write sentences using the following expressions:

1. take precautions against...

] . __—to+infinitive

2. take / run/ face / avoid the rlsk\Of + gerund
noun

3. be involved in (to) <_

e involved in (to) ~~gerund

4. deal with...

__—noun

5. be engagedin (to)—_ .\

6. WORD FORMATION
Some of the most commonly used prefixes and suffixes are the following:

Prefixes Suffixes
un- -less
in- -ful
dis- -able

Their meanings are given in the box below in jumbled order.

fullof - not - thatcan be done
the opposite of - without, not having
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A. Look at the following groups of words and: a) say what each word means,
after the prefix or suffix has been added, and b) choosing from the above
box write the meaning of each prefix or suffix in the spaces provided.

Prefixes

un-
avoidable = unavoidable
usual = unusual un-=
qualified = unqualified

in-
equality = inequality
possible - impossible* lin-= |
direct = indirect

*in, becomes il before an | (e.g. illegal), ir before r (e.g. irregular) and im before b, m or p (e.g.
immeasurable, imbalanced).

dis-
connect = disconnect
like - dislike dis-=
obey - disobey

Suffixes
-less
care - careless
speech = speechless ]-Iess=
home - homeless

-ful
care - careful
beauty - beautiful -ful=
peace - peaceful

-able
drink = drinkable
repair - repairable ]-able: \
measure - measurable

B. Form new words out of the following by adding the above prefixes or
suffixes.

respect:
comfort:
use:
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happy:

rest:
formal:

help:
proper:

sSuccess:

engage:

believe:

Grammar Review

3rd Conditional

USE - STRUCTURE

1.

Study the following examples.

If I had had more money then, | could have bought a better DMM.

If you had noticed the malfunction earlier, the motor would not have been so
seriously damaged.

He is lucky. The train he intended to catch, crashed and many were killed or
injured. If he had caught that train, he might have been killed.

. Tick the correct answer

. . . . o a. Yes
1. Did the action in the if-clause happen? <_ b. No

2. Is there any possibility for the action in the main clause to be fulfilled? gaves

N b. No

a. happiness
b. regret

c. relief

d. sadness

3. What does the 3rd conditional also express?

3. Fill in the missing information in the table below.

Use

We use the third conditional to talk about unreal past situations, that is, when
the action in the main clause because the action in the
if-clause

Structure

If + could +

o
T
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PRACTICE
Put the verbs in parentheses in the correct form.

1. If he (be) more careful, he (not be)
electrocuted.

2. If I (realize) how difficult this job was, | (never be
engaged) in it.

3. If they (apply) the regulations, the damage (not
happen) .

4. If you (read) the specifications, you (buy)

a motor of greater capacity.

5. If he (not be) so careless, he (made)
the correct connections.

6. If they (have) better equipment, they
(do) a better job.

7. If you (tie or cover) your hair you (not
be injured) .

8. If he (stop) fighting the fire earlier, he (not be
burnt) so seriously.

9. If the operators (not make) S0 many mistakes,
the Chernobyl accident (not occur) .

10. If we (lubricate) the motor more often, the bearings

(not be worn out) S0 soon.

Il. Reviewing all types of conditional sentences

Read the sentences carefully, identify which type each one belongs to, and

put t
1.
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. If you (work) on the night shift, you (earn)

he verbs in parentheses in the correct form.
If governments (spend) more money on research,
the use of renewable sources of energy (cost) less.
. If you (study) more, you (not fail)
in the exams yesterday.
. If you (want) the best transformer on the market,
(buy) an Anderson dry-type one.
. If we (not stop) overusing fossil fuels for energy
production, they (soon be) completely exhausted.
. Unfortunately, John didn’'t get the job he had applied for. If he (have)

more qualifications, he (get)

it.

more money.



Listening Activity

You are going to listen to three fatal accidents as they were announced on the 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
again and do the same with the other two columns.

Name

Occupation

Person’s who had the accident

Cause of death

___ David Costner
____John Newman

Pat Silverson Electrician

Trainee electrician
Retired teacher

was electrocuted
received electric shock
sustained fatal burns

Person’s activity at the time of
the accident

Factors resulting in the accident

was trying to change an over-
heated contact in the switch board of
a factory.

was running cables through a
false ceiling in a showroom from a
metal step ladder.

was filling an old water heater
with water.

____The water heater was plugged
in and turned on.

____The switchboard had not been
isolated.

___ Near his work a three-pin plug
was lying unprotected on the ceiling.

FOLLOW UP

1. In the boxes below you will find the causes of the three accidents. Match causes

with accidents.

After investigation, it was
found that the live pin in the
plug connector had been
wrongly wired.

1 Accident:

He touched the live busbar
connections with an unin-
sulated spanner causing a
short circuit to earth.

2 Accident:
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Examination after the accident showed
that: a) the earth wire was not connected
to the terminal of the plug, and b) the
insulation had melted at the point where
the live and earth wires crossed, resulting
in voltage leakage.

3 Accident:

2. All three accidents occurred due to ignorance or carelessness on the part of the
person who died. Say what the fatal error of the three persons was.

Expressions to help you

Mr / Mrs... had the accident because s/he...

Since Mr/ Mrs... was..., s/he should / shouldn’t have +p.p....

The fatal error of Mr / Mrs... was that s/he...

The accident wouldn’t have happened if Mr / Mrs... had / hadn’t +p.p....
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Read the text and answer the questions.

1.When do risks coming from the use
of electricity occur?

2. When does overloading take place?

3. Name some of the damages that
overloading may cause.

4. Name three types of mechanisms
or devices which make electrical
installations safe.

Electricity can usefully power many appliances but at the same time can be
dangerous.

Risks coming from the use of electricity occur either when there is a voltage
leakage or an overloading. Overloading or overcurrent takes place when excessive
current is forced through the circuit rising the temperature and destroying the wires.
This may cause short circuits, electric shocks, bums or fire.

Voltage leakage or overloading may happen at any circuit. Therefore, one
should never tamper with electrical appliances or units.

To provide a safe way of tapping power lines of electrical installations, appliances,
sockets and plugs are equipped with fuses, breakers and switches which provide
protection to both installations and the users.

PROTECTIVE DEVICES

Electricity enters the home
through the Electrical Corporation’s
main fuse and from there to the
Watthour meter. The supply is
then divided up to feed various
lighting circuits and appliances in
the home via the distribution board,
which includes switches, fuses and
breakers. These are protective
or safety devices and are mainly
intended to protect cables and wiring
against overloading, voltage leakage
and short circuit.

Fuse links are thin strips of metal with a low melting point. They are designed to
cope with increasing fault levels on supply systems and are used in both domestic
and industrial applications.

N.H. fuses are another type of fuse. Due to their high degree of protection
against overload and short circuits, they have wide industrial applications. Their
system is of the plug-type with no protection against touch. Although they are now
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screw cap

fuse link

adaptor

cover

base

Parts of a fuse link

spring

fusible element

ceramic body

sand filling

indicator
top cap

wire

bottom cap

Cross-section of a fuse link

manufactured from plastic and modern insulating materials, for optimum safety,

only trained personnel must replace them.

Miniature circuit breakers are primarily used in final circuits in domestic
applications. They are classified into single-pole and multi-pole with breakers with

switched neutral and auxiliary contacts. The advantage of using miniature circuit
breakers instead of fuse links, is their immediate operation after a trip.

Types of

miniature

circuit N-type, N-type, N-type,
breaker single-pole  double-pole triple-pole
(MCB) MCB MCB MCB

N-type,
triple-pole
with switched
neutral MCB.
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An earth-leakage breaker, which is a highly sensitive,
magnetic or thermal protective circuit device, is sometimes
installed in distribution boards. It accurately detects any voltage
leakage in the electrical systems by opening the circuit when
an excessive current flows.

EXERCISES

1. Which is the route of electric current from the point it enters the home, until it is
delivered to the various circuits? Complete the flow-chart below.

electric feeding
corporation’s

2. Which are the most important protective devices, their parts, types and uses?
Complete the flow-chart below.

including

PROTECTIVE
DEVICES
1
2
L parts | 5
4
5

> are used in < to
types 1
b. L] < X

C. used in to

d. [ used to
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3. Which of these terms can be used alternatively to the term “Watthour
meter”?

Watthour meter
Multimeter
Consumption meter
Runhour meter
Voltmeter

Electrical meter

4. What do the underlined expressions or terms mean? Match the two
columns.

1. voltage leakage a. a way of controlling the flow of
current in power lines
2. they are designed to cope with b. immediate operation after a voltage
increasing fault levels fall due to a fault
3. fuses have a low melting point c. an amount of voltage coming out of

the wiring through an insulation fault

4. one should never tamper with d. they have to deal with fault levels
electrical appliances successfully
5. overcurrent takes place... e. one should never interfere with

electrical appliances

6. immediate operation after a trip f. excessive current is flowing through
wires
7. a way of tapping power lines... g.they melt at a low temperature

5. Search the text to find qualifiers to the following nouns.

1. circuits

2. leakage

3. device
4, strips

5. point
6. degree

181



7. system

8. } applications

9. materials

10. safety

11. } miniature circuit breakers
12. } contacts

6. WORD FORMATION
The suffix -ive

The suffix -ive, when added to verbs, forms an adjective and has the following
meaning: “having the nature, character or quality” expressed by the verb.

e.g. protective: having the quality to protect.

Form adjectives out of the following verbs by adding the suffix -ive. Make
any necessary changes.

1. detect 6. produce
2. conduct 7. inform
3. exceed 8. create
4. express 9. alternate
5. intend 10. receive

7. EXPRESSING FUNCTION AND USE

There are various ways of expressing the function and the use of items.

The earth wire is made to connect an appliance to the ground.
9" The earth wire connects the appliance to the ground.

A. Search the text to find similar expressions about the following.

1. Protective or safety devices
2. Fuse links
3. The miniature circuit breakers

B. Use the above five structures to fill in the gaps in the following sentences.

1. Insulated tools protect electricians.

2. Motors convert electrical into mechanical energy.

3. Power transmission systems distribute power to thousands
of consumers over long distances.

4. Nuclear power stations generate electric energy using
nuclear fuel.
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5. Fuse links melt at a low temperature.

6. The Watthour meter is a motor measure electrical
consumption.

7. Cable insulation protect cables against moisture and air
pollution.

How the Earth-Leakage Breaker Operates

The earth-leakage breaker mainly
consists of a summation current
transformer, a tripping mechanism
and a switching mechanism. The
current-carrying conductors, including
the neutral, pass through the current
transformer.
If there is an insulation fault on
the load side of the earth-leakage
breaker, a fault current will flow to
earth dlsturblng the_ “equ'“b”um", of Fig. Construction of a current operated earth-
the magnetic forces in the summation leakage circuit breaker.
transformer. The resulting magnetic
field in the transformer core will induce a voltage in the secondary winding which,
via the tripping mechanism, will switch off the faulty circuit.
So, there is no dangerous contact voltage.
For a functional test, the test pushbutton should be pressed, producing a fault,
S0 as to see if the breaker trips.
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EXERCISES

1. Complete the following diagram.

EARTH-LEAKAGE
BREAKER

parts

2. Choose words from the list to complete the following sentences.

List: disturb, tripping, via, summation, equilibrium.

1. He travelled to Washington Rome.

2. The mechanism automatically breaks the circuit in case of
voltage leakage.

3. The production manager is in a meeting. You shouldn’t him.

4. 1 hope this state of will be maintained.

5. The adding up of numbers or quantities is called

3. Tick appropriately according to the text.

trans- mecha-
former | core| nism |breaker | field|test|winding | fault
e.g.| tripping v
summation
switching
insulation

earth-leakage

magnetic

secondary

functional

transformer
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4. Finish the following sentences using structures of the 1st Conditional.

1. If there is an insulation fault,
2. If there is a magnetic field in the transformer core, it

3. If you want to do a functional test,
4. If you press the test pushbutton,
5. If excessive current is forced through the circuit,
6. In case of an overloading,

Sockets and Plugs

Sockets have three holes,
which accept the three pins
of plugs.

New wiring
colour code

Earthing rod

Plugs contain a) three
pins, connected each
to a live, a neutral and
an earth wire, and b) a
cartridge fuse.

When you plug in an electrical appliance, the pins touch the live and neutral
contact behind the socket holes.

The live and neutral wires form a complete circuit linking the power supply and
the appliance. So, current flows throughout the circuit.

The earth wire is a safety wire. It connects the body of the appliance you are
using to earth.

Current in the live wire flows via the cartridge-fuse, which protects the circuit
from excessive current flow (overload). If, for example, the live wire inside a metal
kettle works loose and touches the metal, a large current flows in the live and earth
wires and blows the fuse.
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The fuse is a thin piece of wire that acts as
a weak point in an electric circuit. If more
current flows in the circuit than the wires
are designed to carry, the fuse inside the

i cartridge overheats and melts or blows,

thus breaking the circuit.

An additional device used in modern sockets is the
on/off switch, which provides extra safety to the user
by breaking the circuit before the socket, when / the 7
socket is not in use.

EXERCISES

1. Read the text and:
A. Name the three wires corresponding to the three pins of a plug.

B. Write the colour of each of these three wires.

wires | colour

2. Tick the correct answer.

1. Sockets have
a. three holes which accept the three pins of plugs.
b. three pins which are connected to the three holes of plugs.
c. four wires which accept the four pins of plugs.

2. When a plug is connected to a socket outlet, the live and neutral wires form
a complete circuit linking
a. the fuse to the appliance.
b. the socket to the fuse box.
c. the appliance to the power supply.
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3. Current in the live wire flows via
a. the earth wire which protects the circuit from overload.
b. the neutral pin of the plug which protects the circuit from overload.
c. the cartridge-fuse which protects the circuit from overload.

4. The fuse link
a. is a thick piece of wire that acts as a strong point to an electric circuit.
b. is a thin piece of wire that acts as a weak point to an electric circuit.
c. supplies current to the appliance.

5. When the fuse link inside the cartridge overheats and melts or blows,
a. it completes the circuit.
b. it supplies the circuit with electric current.
c. it breaks the circuit.

6. The fuse inside the cartridge overheats and melts or blows
a. when the current that flows is less than the wires are designed to carry.
b. when the current that flows is more than the wires are designed to carry.
c. at an extremely low melting point.

7. The additional safety device used in modem sockets is
a. the on/off switch.
b. the earth-leakage breaker.
c. the N.H. fuse.

3. Classify the words you hear from your teacher under the following headlines.

Sockets Plugs Earth-leakage breakers

4. Identify the terms described in the following definitions.

1.

Circuit broken at a point, so that electric current cannot flow.
2.

Continuous path of conductors and other devices along which an electric current
can flow.
3.

The electricity supply socket opening and the cable which is at a voltage of 240 V
above the value of the neutral voltage. It is connected to one of the cables of the
three-phase supply system.

4.

The power socket opening and the cable which is at a voltage of 0 Volts. It is
connected to the corresponding cable from the local substation.
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5.
The cable which runs from the top socket opening of a socket outlet to a rod pushed

into the ground thus helping make electrical devices safe.

6.

It occurs in a circuit resulting from a fault between live conductors.

7.

A mechanical device designed to open or close a circuit under normal or abnormal
conditions (e.g. overloading or voltage leakage).

8.

A current exceeding the rated value (e.g. due to short circuit).

9.

A device for opening a circuit by means of a fusible element, that is a thin strip of
wire.

5. Choose the right preposition from the list to fill in the gaps in the following
sentences.

List: behind, in, up, before, of, via, through, inside, to

1. To prevent excessive current flow, the thin fuse wire the
cartridge, overheats and melts.

2. Electricity is supplied your home a mains electricity supply
cable.

3. the distribution board electrical energy is divided to the
various circuits the fuses or miniature circuit breakers.

4. The fuse breaks the circuit and stops the flow current
anything else can overheat and catch fire.

5. case that an appliance becomes faulty, electric current flows
the earth pin rather than the person using the appliance.

6. The pins the plug are connected the contacts

the socket holes.

Oral practice
Imagine the following situation:

Mr. Black has just bought an old house in the country. He wants to make some
improvements in the electrical installation as well as take some measures to ensure
it is safe. So, he contacted an electrician, Mr. Simpson, to discuss the matter. Here
is the conversation between them.

Work with your partner to complete the missing parts of the dialogue choosing
from the table below. Then perform it.
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CLIENT.
ELECTR.

CL.

EL.
CL.

EL.

CL.
EL.

CL.
EL.

CL.
EL.

CL.
EL.

CL.

EL.

CL.

EL.
CL.

Good morning, Mr. Simpson. Thank you for coming.

Good morning, Mr. Black. Welcome to our neighbourhood. What can
| do for you?

Well, as you can see, the house is pretty old and I'm afraid the electrical
installation isn't safe enough. I'd like you to check it, replace some
cracked sockets and faulty switches, and install some new ones where
necessary.

First of all, can | have a look at the distribution board?

Well, it's old. | would suggest it should be replaced by a new one
including miniature circuit breakers instead of fuse links.
Why do you consider it necessary?

O.K. then. Anything else?
Yes, since there are little children in the house,

It's a device which will protect you against voltage leakage. If for
example, there is a fault in the wiring connection or the insulation of
any of your appliances, or

Oh, | see. Indeeq, it is necessary to install one.
Also | think you should consider the possibility of replacing all the
sockets with new ones

Yes, maybe you're right.

First, | have to cost

Thank you very much.

Thank you, too. Goodbye.
Goodbye.
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ELECTRICIAN'S PART

* | think you should also install an earth-leakage breaker.

e ...the materials and equipment to be used as well as my labour and I'll let
you know as soon as possible.

e Because miniature circuit breakers are not only safer, but also more convenient.
You don’t have to replace them, as you do with the fuse links when they blow,
and they operate immediately after a trip.

e ...Including an on/off switch as an additional protective measure.

e ...ifany of your kids, inserts a metal pin in a socket, the earth-leakage breaker
will immediately trip preventing a fatal accident.

CLIENT'S PART

e Sorry, what is that?

* And what do you think the overall cost will be?

e Finally, I'd like you to suggest any protective measures you think necessary
to make the whole installation safe. We have two little kids, you know, and
we’d like to prevent an accident.

e ... you've been very helpful. I'll be expecting your call.

e Of course, here it is.

Grammar Review

Can - May

cONO O WNLPE

Read the sentences and say what “can” expresses. Choose from the
alternatives below.

a. Ability (A) e. Possibility (Po)
b. Suggestion (S) f. Request (R)

c. Permission (Pe) g. Effect (E)

d. Order (O)

. Can you tell me the way to the factory?

. Lightning can be dangerous.

. He can solve the problem.

. Can | go out?

. Can you repair the damage for me?

. You can split the text into four paragraphs.

. He can speak three languages.

. The current can be raised by increasing the speed at which the magnet

rotates.
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Now fill in the table.

Can/could is used to express:

a. d.
b. e.
C.

Il. Read the sentences and say what “may” expresses. Choose from the
alternatives below.

a. Condition (C) c. Possibility (Po)
b. Permission (formal) (Pe) d. Ability (A)

1. The text may start by giving definitions.

2. May | have the information | asked for?

3. What might be the cause if the motor doesn't start?
4. The damage might be at the motor.

5. May | ask you something?

Now fill in the table.

May/might is used to express:
a.
b.

EXERCISES

1. Fill in the gaps with one of the above verbs (can-may).

1. World energy sources be categorized into renewable and non-

renewable.

2. Free electrons move from atom to atom.

3. What a cyclist do to increase the brightness of the lamp?

4. In the table below, you see some patterns.

5. You look up the words in the dictionary.

6. Insulating materials be improved.

7. An earth-leakage breaker be installed in distribution boards.

8. Fuse links cope with increasing fault levels.

9. Overloading cause short circuit, electric shocks, burns or fire.
10. Electricity be dangerous.
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2. Rephrase the following sentences using either “can” or “may”.

1. What is possibly the cause that the reactor does not operate?
2. 1 don't think the text ends like this.
3. Perhaps it will be sunny tomorrow.
4. Am | allowed to use your screwdriver?
5. Would it be possible to borrow some money from you?
6. It's possible that he will solve the problem.
7. There is a chance to get the job.
8. Itis impossible to find my glasses anywhere. Perhaps I've left them in the shop.
9. When he first started his training, it was impossible to use all the tools.
10. I suggest you arrange the paragraphs of your composition like this.

Listening Activity

Listen to the text and decide which of the following titles is the most appropriate
for it.

a. “Repairing Electrical Appliances by Yourself”.
b. “A General Safety Guide”.
c. “Faults in Home Electrical Appliances”.

Listen to the text again and:

A. Write the three common causes of accidents coming from electrical
appliances
1.
2.
3.

B. While listening to the guidelines again, tick the appropriate column below,
with things one should or should not do (avoid doing).

What
you should do |you should notdo

How many dos and dont’s have you ticked?

192



FOLLOW-UP

Feeling your responsibility as an electrician to help people overcome ignorance so
as to avoid electrical accidents, you decided to pin up a sign with useful guidelines
in your workshop. You found the instructions below in a magazine. The instructions
were in Passive Voice though, and therefore they weren’t so emphatic as you
thought they should. So, you decided to turn them into Active Voice using the
Imperative form.

¢ All appliances should always be isolated before repair or inspection.

* Repairing appliances that are still plugged in, even if the socket switch is
OFF, should be avoided.

e The mains plug should always be correctly fitted ensuring the connections
are in the correct position.

¢ |t should be checked that the sockets are in good condition and have sound
earth paths.

e Power tools or electrical appliances should never be used outdoors in the
rain or in damp conditions, e.g. in the bathroom.

¢ Cables with worn out insulation should never be touched.

* Damaged cables should not be repaired with insulation tape.

e Faults in electrical appliances should never be repaired if you are not sure
you can remedy them yourself.

Prepare the sign with the guidelines.

For Your Safety

To prevent accidents:

* Always isolate all appliances
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UNIT 11|

REPAIRING ELECTRIC COOKERS

In every modern household, there is an average of fifteen electrical appliances,
which, due to their high degree of usage, need often repair. Repairing these
appliances is therefore one of the most common work activities of electricians.
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OVENS AND HOBS

Electric cookers are among the most commonly used electrical appliances in a
home. Over the years ovens and hobs have become more and more complex
with the addition of digital timers, touch controls, etc. However, many modern
ovens and hobs still function with parts that are almost the same as those of

conventional ones.

Top panel

Rear panel

Hob

Knobs

Oven

Panel with touch controls
and indicator lamps

Read the information about electric cookers below and answer the questions.

1. How are ovens and hobs heated?

2. Which is the usual type of hob elements?

3. How is the temperature regulated in a hob and how in an oven?
4. Where are the oven elements situated?

5. Is the replacement of an oven element easy?

=

(A)
(B) (©)

Heating elements

Hobs and ovens of the electric cooker are
heated by means of radiant heating elements,
the size, wattage, shape, etc. of which vary
enormously between makes and individual
models. If, therefore, a replacement is required,
it is essential that the new part meets all the
specifications of the old one.

The temperature of a hob is controlled by
means of an energy regulator, while the
temperature in an oven is regulated by a
variable or pod-type thermostat. The most
popular hobs use spiral heating elements
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in either double or single form usually covered with
a solid plate.

Conventional ovens have two or more elements
which are situated either at the sides or at the top
and bottom of the oven (normally behind its inner
lining). Fan ovens, on the other hand, usually consist
of an element which surrounds or is positioned in front
of a fan, driven by a shaded-pole motor. In general,
repairs to ovens are not difficult, since many ovens
now have plug-in elements. Others, however, will
require removal of panels to gain access to the fixing
screws, nuts and connections.

Energy
Regulator

Double element

EXERCISES

Variable or pod-type
Thermostat

Single element

S

1. Choose the correct word to fill in the gaps in the following sentences.

1. His father’s model influenced him

in his career.

a. differently b. enormously c. perfectly
2. What is his car? | don’t know.
a. make b. product c. style
3. Oxygen and water are to living.
a. correct b. difficult c. essential
4. He doesn’t me to use his tools without permission.
a. allow b. give C. prepare
5. The inner of ovens can be easily removed.
a. regulator b. frame c. lining
6. It’s difficult to to the computer motherboard.

a. give permission b. gainaccess  c. save memory
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2. WORD FORMATION

Forming adverbs
Most adverbs are formed by adding the suffix -ly to the corresponding adjective.

slow + -ly = slowly
" careful + -ly = carefully

A. Search the text to find four adverbs ending in -ly and underline them.

B. Find three adjectives in the text and form their corresponding adverbs.

IDENTIFYING AN OVEN FAULT

Electric cookers are the mostly used household electrical appliances and,
therefore, they often need repairing.

Locating a fault in a hob is quite easy, and replacing its heating element or the
regulator is simple enough. In ovens, on the other hand, both location and removal
of a fault are more complicated, especially if the cooker is old.

Below you can see the most often faults occurring in conventional ovens and
their possible causes.

Read them and answer the question:

If the symptom of an oven does not give clear evidence of the faulty item (thermostat
or heating element), what should you do to locate it?

CONVENTIONAL OVEN FAULTS

The most likely cause of
overheating will be a failure of
. the thermostat contact point, in
which case, a new compatible
replacement unit will be needed.

Slow initial heating-up times
or uneven heating distribution
within the oven is usually
. caused by the failure of one
element. Simple testing of
the elements will highlight the
faulty item.

Failure to heat up at all may
be either the thermostat or
elements. If the cooker has plug-

" in elements, they are relatively

easy to check for continuity, so
eliminate them first.

Poor cooking results or under-
cooking of food can also be
caused either by a faulty

. thermostat, which turns off

elements at too low a
temperature, or by the failure
of one element.
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EXERCISES

1. Taking your information from the text, complete the table.

Symptom Possible cause Cure
1.
a)
2.
b) Uneven heating
distribution
Identification and replacement
3. ;
of the faulty item.
4.

2. Clients have their own way to describe the symptoms of the faulty operation
of an electrical appliance. Here are some of their usual complaints about oven
faults. Match complaints with oven faults as described in the text.

Complaints

1. “I have to cook the food much longer than before, and it is still not well cooked”.

2 “It burns the food even at the lowest dial setting”.

3. “It takes too long to heat up and start cooking the food”.

4 “| turn the knob at the highest dial setting, but the oven doesn’t get warm. It
remains cool”.

5. “It doesn’t cook the food well, even when | turn the knob to the highest dial
setting”.

6. “The food remains uncooked underneath”.

e.g. The first complaint corresponds to: “Poor cooking results”.

3. Find words in the text which mean:

1. possible:

2. fault, defect:
3. appropriate, similar, suitable, identical, the same as the original:
4. starting, beginning:

5. not uniform, equal, regular:
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6. show, indicate, clarify, give evidence:
7. rather, more or less:
8. set aside and pay no consideration, exclude, get rid of:

4. OF and OFF

Both OF and OFF are used to express various meanings, the most important of
which are:

OF

It indicates:
1. Cause
His mother died of grief, soon after her husband’s death.
She is afraid of earthquakes.
2. material, substance, measure
They live in an old house of stone.
e.g. ) X
| need a roll of insulating tape.
3. genitive, possession
Buy products of our own manufacture.
The wiring of a house requires skill.
He is a friend of mine.
I's no business of yours.

OFF
It indicates:
1. departure, removal, separation
| must be off.

e.g. Take off your coat. It's hot in here.
The door handle has come off.

2. that something is disconnected, or no longer available
Turn the instrument off when you finish.
The water is off.

Fill in the blanks below with either OF or OFF.
1. Itis late. Please turn the radio

2. The function pushbuttons are on the left the on/off switch.

3. The lights are . Check the main fuse in the distribution board.
4. Insulators are usually made porcelain.

5. She has read almost all the works Shakespeare.

6. Before starting repairing the cooker, switch the main supply.
7. The result the meeting satisfied both parts.

8. He died his burns soon after the accident.
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9. Don't forget to take your hat before entering the church.

10. The plotting a circuit diagram is time consuming.
11. This Wind-power unit provides the same annual amount energy
equivalent to more than 10 million barrels low sulphur oil.

OVEN ELEMENT TESTING AND RENEWAL

When the faulty operation of an oven is located to the thermostat, replacing it is
rather easy. On the contrary, testing and replacing an oven heating element is
more difficult as the electrician has to disassemble and reassemble almost the
whole appliance. Here is the procedure to be followed.

Read it, and;:

1. Split the instructions into two parts according to these thematic areas:
a) “Stripdown procedure”,
b) “Refitting procedure”.

2. Say which of the instructions referring to the stripdown procedure concern
the testing, and which the renewal of an element.

3. Say which of the instructions deal with your safety in carrying out the job.
Procedure

1. Isolate appliance by either removing fuse
of switching off MCB* of cooker circuit at
consumer unit board.

2. Lift top panel to gain
access to rear panel
screws.

3. Remove real panel to
gain access to oven elements.

4. Carefully remove terminal
connectors with pliers; do not
pull on wires. Note wiring and
positions.

5. With wires removed, test element
for continuity with Ohmmeter. In
case of OC*, oven circuit requires
renewal.
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6. Remove centre fixing nut.

7. Remove oven inner liner to gain access
to element.

8. Ease element from support clip/slides
carefully.

9. Replace faulty element with new one.

10. Refitting is a careful reversal of stripdown procedure. Make sure all connections
are tight and in their original positions so as to prevent contact with sharp or
hot surfaces, or with the covering panel when refitted.

11. Double check all work carried out.

12. Prior to functional testing, test cooker for earth continuity.

13. Turn on MCB or replace fuse at distribution board.

14. Carry out functional test.

*MCB=Miniature Circuit Breaker
**0.C.=0pen Circuit

EXERCISES

1. Say which instruction each picture corresponds to, and what it illustrates.

e.g. The second picture on the right corresponds to the fourth instruction and
illustrates the terminal connectors to be removed.
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2. Write in brief all the steps to be followed for the replacement of an oven
element.

e.g. Isolation of the
appliance.

A\

\J

\J

3. Say which words in the text can be replaced by the following.
1. reach:
2. back:
3. take off, detach:
4. needs:
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. replacement:
. loosen, disconnect:
. reassembling:
. disassembling:
9. secure, ensure;
10. previous, old:
11. check twice:
12. performed, done:
13. before:
14. put back in place:

o ~NO Ol

4. Arranging the steps of a procedure

The steps of the refitting procedure are given below in jumbled order.
Arrange them correctly by adding numbers in front of the instructions.

Place top panel back in position.

Connect wire terminals to element appropriately.

Tighten element to support clips/slides carefully.

Place fuse back at consumer unit board, or switch on MCB.
Put oven inner liner back in place.

Check for earth continuity.

Tighten element centre fixing nut.

Fix rear panel into place.

5. DESCRIBING SEQUENCE OF ACTIONS
Look at the examples

The lifting of the top panel is done before / prior to removing the rear panel.
The removing of the rear panel is done after lifting the top panel.

Now make similar sentences taking your information either from the
stripdown or from the refitting procedure. Don’t forget to develop elliptical
speech.

6. Make pairs of opposites by matching the two columns.

A B
correctly connect, unite
remove lower
conventional loose
failure include
initial replace
uneven after
eliminate wrongly
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isolate fasten, fix

lift modern

ease uniform, regular
tight final

prior to success

7. Classify the following words in groups according to their meaning.

essential — ease — conventional — individual — fixed —
unfasten — faulty — necessary — defective — usual — set —
ordinary — personal — situated — located — fundamental —
single — basic — release — damaged — placed — free —
important — disconnect — common — loosen

essential ease conventional

individual defective fixed

8. Choose the correct preposition from the list to fill in the gaps in the following
sentences.

behind — within — from — in — on

List: down — at — out — to — of

1. Prior buying a new multimeter, have a look all
the products the market.

2. He is a good technician. He repaired the faulty water heater
ten minutes.

3. Run-hour meters are usually situated the basement of a building.

4. Overloading must be the cause the motor faulty operation.

5. I've told you so many times not to pull the cord. Look what
you've done now.

6. case an earth-leakage, the earth-leakage breaker
will trip.

7. Give me that wrench to ease this rusty nut the screw.
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8. Oven thermostats are situated the cooker’s front panel.

9. Are you sure you can carry it ?
10. He didn't note the position of the various components, so he
can’t put them back place.
11. He highlighted the subject every possible way.
12. It's not so easy to gain access an oven heating element.

Writing Activity
Describing a procedure

The topic of the examination paper on the subject “Electrical Appliances Maintenance
and Service” was: “What should you do to replace a conventional oven faulty
element? Describe all the steps you will follow”. Imagine that you are one of the
students taking this exam and carry out the task.

EXPRESSIONS TO HELP YOU LINKING WORDS

TO v First .............

Twill ............. Then .............

| would ............. Next .............

I should ............. in order to ............. The next stepisto .............

| have to ............. After (the) + gerund/that .............

| must ............. Before (the) + gerund/that .............
The ............. should be + p.p. Finally .............
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UNIT 12|

THE ELECTRICAL TRADE
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THE ELECTRICAL TRADE

You have decided to become an electrician. In this unit you will become familiar
with the nature of the trade, its values and requirements since it probably concerns
a long-life occupation.

The Electrical Trade is one of the basic trades in the construction industry. It is a
trade in which individual ability and skill is recognized and rewarded. The trade
offers opportunities for indoor and outdoor work. Working hours and conditions
of the trade permit the electrical worker to find pleasure in doing a first-class job.

Look at the statements in the table below. Discuss with your partner and
decide which of these statements are requirements of / opportunities offered
by the Electrical Trade. Tick the “Before” column.

BEFORE AFTER

a) Individual skills are necessary for the trade.

b) You will be asked to install and maintain electronic
equipment.

¢) You will be expected to train new electricians.

d) You have to cooperate with people in other trades.

e) You will have opportunities for outdoor work.

f) As an electrician, among other activities, you will get
involved in cable installation and appliance servicing.

g) You should be prepared to work in an office.

h) You are expected to have good knowledge of
Mathematics.

i) You ought to get informed about new developments
in the trade.

j) You must be strong enough and in good physical
condition.

k) You will be expected to design buildings.

[) You should never ignore the National Electrical Codes
and Regulations.

m) The trade offers wide career opportunities.

n) You must always practise safe working procedures.

Now read the text, tick the “After” column, and see if your opinion agrees
with the writer’s.

1.

The constant increase in new types of construction and the new electrical equipment
offer increasing employment opportunities in the fields of cable installation, light and
power systems, motor maintenance and repair, appliance servicing and installation,
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as well as in the maintenance of electronic equipment. As a result, the modern
home, office and factory demand a great deal of electrical work which can be
carried out only by qualified electricians.

2.

Educational

To succeed in the Electrical Trade, the electrician should be eager to acquire the
skills and technical information required by the trade. He is also expected to have
good knowledge of Mathematics, since this helps in understanding the important
and necessary electrical formulas, as well as the theoretical concepts of electricity.

Physical

A person must be strong enough to perform certain duties since the trade demands
a great deal of moving about, climbing and working under conditions which require
muscular action.

3.

The electrician must like working with electrical material, be willing to do a fair share
of manual labour, take an interest in his work, and plan and organize it efficiently.
He is further expected to develop initiative and leadership, as well as keep informed
about the developments of the trade in order to advance in his profession.
Finally, he should be sociable, polite and cooperative since he has to deal with
customers and workers in other trades.

4.

The Electrical Trade requires a high degree of responsibility on the part of the trained
technician. He must be aware of and obey the National Electrical Codes, which
controls the interconnection and construction of the complex electrical systems
he deals with.

Another serious responsibility is to care for the safety of himself and that of other
persons who may be affected by his acts or omissions at work.

EXERCISES

1. The text is divided into big thematic areas. Add headings to them choosing
from the following:

1. QUALIFICATIONS FOR EMPLOYMENT

2. OPPORTUNITIES IN THE TRADE

3. RESPONSIBILITIES

4. QUALITIES NECESSARY FOR THE TRADE
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. Use the words below, in the order they are given, to replace words in:

A. The introductory paragraph

1. demands

2. profession / job

3. personal

4. chances

5. allow

B. The text

1. continuous 7. helps

2. career 8. work activities

3. areas 9. design

4. a large amount 10. progress

5. trained 11. have knowledge

6. willing 12. influenced

. Crossword puzzle
1
|| 3
| L [ [ [[[[]
2l [ [[] |
2 3 [T T T[T]]
4] [ [ ] 4 S
501 | [ ]

Across

. An idea or principle.

. Something that has not been done though it ought to.

. The ability to be a good leader.

. Letters, numbers, symbols representing a scientific or mathematical rule.
. Ability to decide by yourself on what is to be done.

Down

. Very hard manual work that does not need much skill.

. The building or creating of something.

. Someone who likes working with others.

. The process of keeping something in good condition by regularly checking it

and doing the necessary repairs.

. To give someone something in return for something useful he has done.
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4. EXPRESSING OBLIGATION / NECESSITY

Obligation has not always the same emphasis. It ranges from strong obligation
(duty) up to useful advice or suggestion. The distinction is expressed with the use
of different verbs.

Look at the table below

Both express strong obligation or necessity usually
must coming from a sense of duty or social responsibility
have to (must) or imposed by external circumstances (have

to). They are also used to express emphatic advice.

e If you come late again, you’ll be fired. You must/have to get up
earlier in the morning.

e He’s a very interesting person. You must meet him.

e When you finish school, you have to earn your living.

e.g.

Both express obligation, but more gentle or not so
should to strong. It’s rather a matter of conscience or good
ought to sense. They are also used to give advice or remind

someone of his duty.

e.g. You should/ought to finish your work before going out.

had better Expresses even less strong obligation. It’s used to give a
(...d" better) useful advice, to make a suggestion or to warn somebody.

You'd better wear gloves when hammering on metal objects, to protect
your hands from flying chips.

Complete the following sentences choosing the appropriate verb from the
table to express the kind of obligation required by the sentence.

1. An electrician install and maintain electronic equipment.

2. Electrical work be carried out only by qualified electricians.

3. An electrician develop initiative and leadership.

4. An electrician be informed about the new products on the
market and their specifications.

5. The electrician practise safe working procedures.

6. The electrician like to work with electrical material.

7. An electrician be sociable and cooperative.

8. Electricians be willing to do a fair share of manual labour.
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9. An electrician be strong enough to move about, climb
and work under conditions which require muscular action.
10. The electrician be eager to get the skills required by the
Electrical Trade.

5. Fill in the gaps in the following paragraphs using the words given below.

1. The electrician should be able to and repair
in electrical and installations.
edamages °equipment e detect
2. Increasing opportunities are offered to
electricians due to the new types of and new electrical
equipment used nowadays.
e construction ecareer e trained

3. An electrician should have basic knowledge of in order to

understand the and necessary electrical
e important eformulas e Mathematics

4. In order to in his job an electrician keep

informed about the in the .
eoughtto etrade eprogress e developments

5. An electrician prepared to do labour and

alsoto muscular

e action eshouldbe emanual eexercise

Oral practice
Imagine the following situation:

A student, who is thinking of becoming an electrician, has visited the Career Advisor
of his school to discuss his choice. Work in pairs to prepare and perform a
dialogue on the above situation.

(One of you will take the part of the Career Advisor, and the other that of the
Student). The information below will help you.

STUDENT (S) CAREER ADVISOR (C.A))

Ask the Career Advisor about: | Inform the student about the most
career opportunities and fields | important requirements of the
of the trade, payment, working | trade and the qualities of a good
conditions, qualifications and | electrician. Also ask him if he is
responsibilities required. (Draw | prepared to satisfy them. (Draw
your information from the text and | your information from the text and
your general knowledge). your general knowledge).
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Expressions to help you:

Should / must I...?
Do | have to...?

Am | expected to...?
Which are the...?

Are there...?

Shalll...? | like / don't like...
I’'m prepared to...

Are you prepared / willing / eager
to...?

Do you like...?

Do you think you...?

| hope that...?

You should know that...

I'd like you to keep in mind that...

Begin your dialogue like this:

S.  Good morning, sir.
C.A. Hello. Good morning.

S. I've come here to ask you for information about the speciality I'm thinking of

attending.
C.A. Which is it, dear?

S.  Well, I'm thinking of becoming an electrician. It's a nice job, isn't it, sir?

Continue in the same way

Writing Activity

You have chosen to become an electrician. Write one or two paragraphs of

about 100 words to justify your choice.

(Write what you like and what you don't like in the trade, and also which of its
requirements you think you will be able to satisfy).

Expressions to help you:

 like...
Though I don't like...
I think | (will be able)...

Pl try...
| am eager to...
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COMMON SYMBOLS USED IN ELECTRICAL DIAGRAMS

Direct current (DC) —

Alternating Current (AC) ~
Three-phase AC ~ N3~
DC source —I|—

AC source —(>—

Power supply (direction of current/energy flow) —>e —»

Battery element —||—

Battery _I |.||_| -

Power line / Conductor

Protective line/wire | ——_——

Flexible conductor /\f\/

Live line R ~
. R S T
Three-phase AC line oV VN oV
3IXrv
Neutral line Mo N o
Line with indication of number of wires, cables 4
(e.g. four) Xeaea —+—

Lines crossed over e I

Lines connected (line branch) —_——
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Line installed in conduit

Line installed under plaster / Buried line 77 77
Line installed on plaster / Surface line 777 777
Line installed in plaster -—F

Junction / Joint box

Earth

Connection for protective earth wire

Voltage leakage

Resistor

Inductor (air-core)

Iron core coil / Inductor

Capacitor

.
T

Converter

Contactor

Generator

Motor

Transformer

Rectifier
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Measurement instrument

Distribution boards

Distribution sub-board

Surface-mounted distribution board

Flush-mounted distribution board

Energy/KWh meter/Run-hour meter

Fuse

Circuit breaker (general symbol)

Overcurrent protective breaker (e.g. for line
protection)

Undervoltage circuit breaker

Earth-leakage circuit breaker
a) voltage operated b) current operated

Single-pole, one-way switch

Cord-operated, single-pole, one-way switch

Two-pole, one-way switch

Three-pole, one-way switch

Single-pole, two-circuit, single interruption
switch
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Single-pole, two-circuit, double
interruption switch

Single-pole, two-way switch
(aller-retour)

Single-pole, intermediate switch

Regulating dimmer switch

Pushbutton

Luminus pushbutton

Contact normally open (N.O.)

Contact normally closed (N.C.)

Contact controlled by a relay

Single-pole, one-way contact (switch)

Two-pole, two-way contact (switch)

Three-pole, three-way contact
(switch)

Time switch/Time relay/Timer

Two-pole, single socket outlet

Two-pole, twin socket outlet

Two-pole, multiple socket outlets
(e.g. with three socket outlets)

Two-pole switched socket outlet

Single socket outlet with earthing
contact (three-pole)

Twin socket outlet with earthing
contact (three- pole)
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Multiple socket outlet with earthing contact
(three-pole)

Switched socket outlet with earthing contact (three-
pole)

Telephone socket outlet

Television socket outlet

Plug

Plug with earthing contact

Lighting point*/lamp

Multi-lamp luminaire with indication of lamp number
(e.g. four)

Luminus indicator (signal/pilot/indicating lamp)

Weather- / Moisture- / Waterproof luminaire or lamp

Spotlight / Floodlight

Luminaire for discharge (fluorescent) lamp / Discharge
lamp

Luminaire for discharge lamp with indication of lamp
number (e.g. three)

llluminated sign

Emergency / Safety lighting point

* Also: light(ing) fixture or luminaire
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Indicator panel

Electrical appliance (general symbol)

Electric cooker

Refrigerator

Washing machine

Clothes drier

Dish washer

Water heater

Heater with / Without fan

Air conditioner

Fan / Ventilator

Freezer

Thermostat

tO

Clock

Telephone equipment/set

Radio set

Television set

Amplifier

Antenna
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Electric bell

Buzzer

Microphone

Receiver / Ear/head phones

Loudspeaker

grﬁ&éé

Aéom@

Main call station/doorphone

nol

Call panel with name plates

il

Door opener

Siren / horn

Automatic fire detector

® |y
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UNITS OF
MEASUREMENT

nv nanoVolt MQ MegaOhm
[\ microVolt GO GigaOhm

mV milliVolt
V Volt pF piccoFarad
KV KiloVolt pF microFarad
MV MegaVolt mF milliFarad
GV GigaVolt F Farad
nA nanoAmpere mH milliHenry
MA microAmpere H Henry

mA milliAmpere
A Ampere Hz Hertz
KA KiloAmpere KHz KiloHertz
MA MegaAmpere MHz MegaHertz
GA GigaAmpere GHz GigaHertz
nW nanoWatt VA VoltAmpere
"\ microwatt KVA KiloVoltAmpere
mwW milliWatt MVA MegaVoltAmpere
W Watt GVA GigaVoltAmpere

KW KiloWatt
MW MegaWatt Wh Watthour
GW GigaWatt KWh KiloWatthour
MWh MegaWatthour
Q Ohm GWh GigaWatthour

KQ KiloOhm
HP HorsePower

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

8.003.002.678: 8 billion, 3 million, 2 thousand,
e.g. 6 hundred and seventy eight
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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 (ertd képua eBdounvTanévie) e.g. 7.75 (seven point seventy five)

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 x 4 = 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

NOTE

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.

HOW TO READ FRACTIONS
You can read fractions in four ways.

1. Use cardinal numbers for the numerator (the number above the line) and
ordinal numbers for the denominator (the number below the line).
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NOTE Cardinal Numbers Ordinal Numbers
1 1% (first)
2 2" (second)
3 3" (third)
4 4™ (fourth)
5 5" (fifth)
6 6" (sixth)
7 7" (seventh)
etc. etc.
18 18" (eighteenth)
90 90™ (ninetieth)
100 100" (hundredth)
1000 1000™ (thousandth)
1000000 1000000 (millionth)
L onesixth
6
e.g.
S 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) to (denominator)”.
5 five over seven
- five divided by seven
the ratio of five to seven
e.g.
one point two over six point five
one point two divided by six point five

6 5 the ratio of one point two to six point five

HOW TO READ POWERS

Use the patterns:
(number) to the power (cardinal number)
(number) to the (ordinal number)

<SIX to the (power) eight
six to the eighth
e.g.
two to the (power) five
<two to the fifth
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Especially for the powers of < g > we usually say < (S:ﬂgztrjed

. 4%four squared

e.g. 3
8° eight cubed

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)

€9-" 10%tentothe (power) minus four (not fourth)

HOW TO READ ROOTS

Use the pattern:
(ordinal number) root of (cardinal number)

6\]5 sixth root of eight **
e.g.
4@ fourth root of twenty five

Especially for the < ;]\I__ > we usually say < iﬂgzr;ao(r)(:ot

\]E square root six
e.g.
3\]5 cube root nine

* The number to be raised to a power (e.g. 4 or 8) is called “the base” while the power it is raised
to (e.g. 2 or 3) is called “the exponent”.

** The number 6 in the above symbol is called the index of the radical.
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HOW TO READ MATHEMATICAL SYMBOLS

SYMBOLS HOW TO READ THEM
el plus or minus
= Of = is approximately equal to
o is proportional to
> greater than
< less than
> greater than or equal to
< less than or equal to
2 greater or less than
| al absolute value
% per cent
f (x) function of x
[()] in brackets/square bracket
{} in braces
LIST OF IRREGULAR VERBS
INFINITIVE PAST TENSE PAST PARTICIPLE
be was been
become became become
begin began begun
bend bent bent
bite bit bitten
blow blew blown
break broke broken
bring brought brought
build built built
burn burnt burnt
buy bought bought
catch caught caught
choose chose chosen
come came come
cost cost cost
cut cut cut
deal dealt dealt
do did done
draw drew drawn
drink drank drunk
drive drove driven
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INFINITIVE

eat
fall
feel
find
fly
forget
forgive
freeze
get
give
go
grow
hang
have
hear
hide
hit
hold
hurt
keep
know
lead
learn
leave
lend
let
light
lose
make
mean
meet
pay
put
read
rend
ride
ring
rise
run
say
see
sell
send
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PAST TENSE

ate
fell
felt
found
flew
forgot
forgave
froze
got
gave
went
grew
hung
had
heard
hid
hit
held
hurt
kept
knew
led
learnt
left
lent
let

lit
lost
made
meant
met
paid
put
read
rent
rode
rang
rose
ran
said
saw
sold
sent

PAST PARTICIPLE

eaten
fallen
felt
found
flown
forgotten
forgiven
frozen
got
given
gone
grown
hung
had
heard
hidden
hit
held
hurt
kept
known
led
learnt
left
lent
let

lit

lost
made
meant
met
paid
put
read
rent
ridden
rung
risen
run
said
seen
sold
sent



INFINITIVE

shake
shine
shoot
show
shut
sing
sink
Sit
sleep
smell
speak
spend
spread
spring
stand
steal
strike
sweep
swim
take
teach
tear
tell
think
throw
understand
wake
wear
win
wind
write

PAST TENSE

shook
shone
shot
showed
shut
sang
sank
sat
slept
smelt
spoke
spent
spread
sprang
stood
stole
struck
swept
swam
took
taught
tore
told
thought
threw
understood
woke
wore
won
wound
wrote

PAST PARTICIPLE

shaken
shone
shot
shown
shut
sung
sunk
sat
slept
smelt
spoken
spent
spread
sprung
stood
stolen
struck
swept
swum
taken
taught
torn
told
thought
thrown
understood
woke/woken
worn
won
wound
written
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MODEL LETTERS

BUSINESS INQUIRY LETTER

PLACING AN ORDER

LETTER OF COMPLAINT

INQUIRY LETTER FOR STUDIES

LETTER OF APPLICATION (I, II)

CURICCULUM VITAE




BUSINESS INQUIRY LETTER

Qss Electrics Greece
9 Serifou st., Argyroupolis, Athens 127 35, GREECE.

Sender’s
address

18th November, 199...

\ Date

Mr. Louis Allis,
Distributor, \
SPANTAC MOTORS CO, Receiver’'s

35 Milwankee st., address (Name,

BT 3 8PK Chicago, Position, firm,

U.S.A. address of the
person we are
writing to)

DearMrAlls, «<—
Salutation

| visited your stand at the International Fair of Thessaloniki
last month and | was very impressed by the display of your\

new electrical equipment. Introductory
paragraph
Could you please send me your catalogue of the complete . (Say why you
range of Spantac motors with your export price list? are writing)

I would also like to inquire whether it would be possible to see
a demonstration of one of the Spantac motors here in Greece.
Development
(State what you
want in detail,

Yours sincerely, the real reason
for writing the

M letter)
e
John Demou
Sales Manager

I look forward to hearing from you soon.

Signature
Final paragraph
(Write a polite . Person’s name
ending) Complimentary
close Position in the

firm
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PLACING AN ORDER

D. THOMPSON AND CO. LTD,
75 Academias st.,
Athens 105 22.

20th February, 199...

Mr. George Thomas,
Export Manager,
MICOM LTD,

Grays Road,
Havant,

England.

Dear Mr Thomas,

Thank you very much for your letter of 15th January and
your latest catalogue.

We were very satisfied with the last consignment* of goods
we received from you, and should be glad if you would let us
place the following order and have the items as soon as possible:
50 PAXMAN DMM 580/337
30 MILIX Oscilloscopes 2700-38
Please inform us when these have been dispatched*.

| am looking forward to hearing from you.

Yours sincerely,
T
[

Peter Michelis
Sales Manager

* consign = send goods
* dispatch = send off (to a destination, on a journey for a special purpose).

Useful expressions

e We can accept your offer on these terms and are pleased to place/make an
order for...

 With 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

D. THOMPSON AND CO. LTD,
73 Panepistimiou st.,
Athens 250 37.

28th February, 199...

The Sales Manager,
Electrical Equipment Co. Lid.,
8 Victoria street,

Oxford Circus,

LONDON SE 4 567.

Dear Sir,

| am writing to complain about the shipment of the wrong model
of the instrument transformers we ordered and the considerable
delay in delivery.

In January, we ordered four L.T. 1200 instrument transformers
but we received the L.T. 1500 instead. Therefore, we have
arranged to return these items to you and expect that you will
send us the correct model.

As this delay is causing us great inconvenience we shall be
compelled to cancel our order if we do not receive the transformers,
the latest, by the end of March.

We are looking forward to receiving the order the soonest
possible.

Yours faithfully,
.//v. //_/{m,?,,7(_40 o
“Pdul Panagopotilos
Manager

Useful expressions

* We are disappointed to find that the quality of the goods you supplied does not
correspond with that of the samples submitted.

e Further delay would result in the cancellation of our order.

* This order was placed on condition that we received the machines by May 1%,
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INQUIRY LETTER FOR STUDIES

28 Korytsas st.,
Aghia Sophia,
185 31 Piraeus,
GREECE.

1st June, 199...

DURHAM POLYTECHNIC,
ELECTROLOGY DEPARTMENT,
PARSONS FIELD HOUSE,

THE GRADUATE SOCIETY,
DURHAM, DH 13JP,

ENGLAND.

Dear Sir,

| graduated from the State Technical Lyceum, Electricians
Department, in Athens last year and | am very interested in
attending an advanced Electrical Engineering course at your
university.

Could you please send me the studies curriculum, an application
form and any other information you think necessary?

Thanking you in advance | am looking forward to hearing
from you soon.

Your§ faithfully,

é/_?:ﬁ}///)*ﬂ \L

Costas Palaskas



LETTER OF APPLICATION |

32 Eptanisou str.
Kypseli,

Athens 128 36,
GREECE.

29th May, 199...

The Personnel Manager,
D. Thompson Ltd.,

17 North st.,
Birmingham BK 17,
England.

Dear Sir,

With reference to your advertisement in the “Electrical Machines”
magazine of March, | would like to apply for the position of
motor repairman.

As you will see from my enclosed curriculum vitae, | have
been working at “MBC Motors and Generators Co. LTD” for
the last two years. | feel, therefore, that | would be a suitable
candidate for the above post.

I look forward to hearing from you soon.

Yours faithfully,
Cof

G. Kambas

Useful expressions

e | recently heard from... that there is a vacancy in your Electronics department.

* Please refer to the enclosed curriculum vitae for further details.

e | 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.

¢ | have been told by Mr..., whom you are acquainted with, that you are expecting
to make some additions to your staff and | would like to apply for one of these
positions.
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LETTER OF APPLICATION I

86 Solomou st.,
Cholargos,
Athens 126 32,
GREECE.

27th April, 199...

The Personnel Manager,
D. Thompson Ltd.,

17 North st.,
Birmingham BK 17,
England.

Dear Sir,

| saw your advertisement for an electrician and | would like
to apply for the job.

| am 24 years old, recently discharged from the Army. | have
graduated from a state Technical Lyceum, Electricians Department,
in Athens and | am a fully trained electrician. Before joining the
Army, | worked for an Electrical Engineering firm 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 and | can speak English fluently.

| would be grateful if you could give me further information
about the nature of the job and the salary you are offering.

| would also be grateful if you could send me an application
form.

| am looking forward to hearing from you soon.

Your_§ faithfully,
John Kostides



CURICCULUM VITAE

Surname: Kambas

First Name: George

Sex: male

Address: 32 Eptanisou st., Kypseli Athens 12835
Tel.: 82 26 698

Date of birth: 12-7-1970

Marital status: Single

Children: None

Education and qualifications

Sept. 1985 - June 1988 Technical and Vocational Lyceum
Certificate (Electricians Department)
Dec. 1986 Cambridge First Certificate
Sept. 1991 - June 1992 Training course on repairing
motors and generators

Experience
Jan. 1991 - Oct. 1994 M.B.C. Motors and Generators Co LTD?,
Service Department,
175 Aharnon Ave.,
Athens 112 36
Greece

Military Service

Sept. 1988 - Oct. 1990 Air Force
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GLOSSARY
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A

ability = kavémra

abnormal = avwpalog, AvTIKAvoVIKOG

absolute = andA\utoqg

absolute value = ané\utn tn

abroad = ot0 eEwTtePIK), EEW, Hakpud

absorb = anoppopw

accept = déxoual

access = MpooTé\aon, mpdoRaacn

accessories = eEaptriuara

accommodation = katdAupua, dlapovn

account = Aoyaplaoudg, urtoAoytlopdg, €kbeon
accumulate = cuoowpelw

accurate = akpIfr|q

achievement = eniteuyua, katépbwpa

acid = o&U, 6&wvog

acquaint = yvwpilw, kAvw yvwoTd

across = otaupwtd, dla PETou, EYKAPOIwg, KABETWG
action = npdé&n, evépyela, dpdon

activity = dpaotnpdtnta, evepyntikdtnTa

add = npoobETw

addition = npdobeon

additional = pdoBeTOG, TUUMANPWHATIKOG

address = dieubuvon, aneubuvw

adjective = enibeto

adjust = pubuiCw, Mpooapudlw, TAKTOTOLW
adjustable = puBuldpevog

adjustment = pUBuIoN, MPOCApPUOYN

admit = d€xopal, ermuTpenw TNV €(00d0, MAPAdEXOMAL
advance = npoxwpw, MPEoRIRAlw, MPowbw, MEOKATABANW, MEO00deUw
advanced = MPOXwPENUEVOG, AVWTEPOG, TIPONYHEVOG, EEENYUEVOG
advantage = rm\eoveéktnua

adverb = enippnua

advertise = dlapnuiCw, YvwoTomolw

advertisement = diaprjuion

advertising campaign = dla@nuLoTIKr) Kaundvia (ekotpateia)
advice = oupBouln

advisable = @pdviuog, cwotdg, a&looUoTatog, GUKBOUAEUCIUOG, CUVIOTWEVOG
advise = ocuppoulelw

advisor = oUpBoulog

Aegean = Awyaio

affect = ernpedlw, emdpw, CUYKIVW

agent = npdkTopag, Popeag

agree = OULQWV®
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agreement = ocupQwvia

aggressive = emOeTIKOG, EXOPIKOQ

aid = Bonbw, unootnpilw, cupBANW, BorBela

aim = okomnog

air-forces = agpomopIkEG EvorAeg SUVAELQ

allen-hex sockets = kK\edid AA\ev

allow = grutpénw, d€xoual, cUYXwPw

alloy = kpdua

along = katd unkog

alternative = evaA\QKTIKOG

alternator = evaA\aktpag, yevvntpla cuvexouqg peUAToq
amber = kexpnapt

ammeter = quMEPOUETPO

amount = 1ogd

amplifier = evioxutng

analog = avaAoyikég

ancient = apyaiog

announce = avayy&A\w, AVaKoWVwvw

announcement = ayyeAia, avakoivwon

annual = €1 010G

antenna = kepala

apparatus = cuokeun

apart (from) = ektdq (amnod)

application = epappoyr, aitnon

apply = epapudlw, kAvw aitnon, UAoTIoLW
appointment = dioploudg, pavrefou

appropriate = kaTdA\AnAog

approximately = katd npoo€yyion, nepinou

area = meploxn, €ktaom, {wvn

argue = ou{nTw, UTtooTNPICW, PINOVIKW, AITIOAOYW, ETILXELPNUATOAOYW
argument = enixeipnua, oudrtnon, Aoyouaxia

arise = TPOKUTTTW, ONKWVOUAL, AOPPEW
armature-winding = TUAtypa/meptEAEN otdtn/Tupndvou
arrange = TOKTOTIOWY, dleubeTw, dlapBpwvw, (dla)kavovilw
arrangement = dlakavovioudg, dleubgTnon

assist = Bonbw, ouvepydloual, evioxuon

assistance = Borjfela, ouvdpour

assistant = Bon6dg

associate = ouvdéw, ouvetalpilopal, CUOXETICW
association = etaipeia, GUNOYO0G, CUVETAIPIONOG, CUOXETIONOG
attach = ouvdéw, mpooapudlw, MEOCAPTW, TIPOTKOANW
attachment = npoodptnua, eEdptnua

attack = erutiBepal, €podog, enibBeon

attempt = enuxelpw, mpoonabw, npoomddela

attend = napakoAoubw, PotTw
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attention = npoooxn, povtida
attitude = otdon, cuunepipopd
attract = nmpooeAkUw, TPaABAW
attraction = €\&n, yonteia, 6aua
audible = akouotdg, eudldkpitog
authority = e€ouoia, appodidétg
auxiliary = Bonontikdg

available = diab€o1u0q

avoid = anopelyw

avoidable = anopeukTtdg, rMou urnopel va ano@euxdel
aware = gvr\jePOQ

axle = &&ovag, Tpoxog

bare = yuuvég

base = Bdon (xnueia)

barrel = BapéAl

bear in mind = €xw oto vou pou, Bupduat

bearing/ball bearing = Tpi€ag, pouleudv

behind = niow and

bell = koudouwt

bench = ndykog

bend = kdurtw, Auyilw

benefit = mMAeovéktnua, wepélela

bill = Aoyaplaoudég

blade = Aemida, Adua

blank = kevdg, Aypaptog

blast = pUonua aépa, €kpnén, ektdvwon agpiwv

block diagram = cuvorttiké dldypauua

blow = kaiyopat (yia acpdAela m.x.), mvéw, puow, pUONUA avépou, XTUrnua

blow off = ektivdoow pe Tnv LoxU agpa

board = cavida, cupBoUAlo, eruTporr), Tivakida, mivakag

boiler = kaldvi, Blounxavikdg Aépntag, Bpactripag

bold-typed letters = pauplopéva ypduuata

bolt = urouAdévi

bonus = dwpo, podwpnua, emnidoua

bound = dgpévog, deoUeEUPEVOG, OUVIEDEEVOG, UTIOXPEWEVOG, OPL0,
ouvopo, eplopifw

bracelet = BpaxioAL

brace = puotakag (LaBnuatikd oUpPBoA0)

bracket = napévBean, aykuAn

in brackets = o€ mapgvOeon, o€ aykUAeq

239



branch = kKA4d0g, MapakAddi, UNOKATACTNA

brass = pnpouvt{og, opeixalkog

bridge = yépupaq, yepupwvw

brightness = pwtewvdétnTa

broadcast = peTadidw (and to padldPwvo T.X.), EKTEUTIW, EKTIOUT
brochure = dlapnuioTikd PUANAGSLIO

bronze = unpouvt{og, opeiXaAKog

broom = gkouna

brush = Ynktpa, kapBouvdkL

brush holder = unodoxgag YnkTpwv

brush up = ppeokdpw (yvwoelg, B€ua K.ATL.)

burn = €ykaupa, kKAyiuo, Kaiw, PwTiCw, PAEyoual

burned line = xwveutr) ypauur (NAekT.)

burst = ondowuo, €kpnén, E€omaca, ekpryvupal, Pokakw Ekpnén Boupag
busbar connections = pndpa nAekTpIkrg ouvdeong

bush = dakTUAI0G (0TEYAVWTIKAG), MAPEUBUCHA

button = koupri

cable = kaAwdl0

calibration = p€tpnon, pubuion

campaign = ekotpareia, kaumnavia

cancel = aKupwvw

candidate = uroynelog

candle = kepl

capacitance = xwpnTikdTAQ, IKAVOTNTA arnobrikeuong nA. ¢popTiou
capacitor = TMUkvwTNg

capacity = \kavotnta, XwpenTtikéTnTa

capital = mpwtelouoq, kepAhalo, KEPaAaio (YPAUUa), TPWTeUWV
carbon = dvBpakag

cardinal (number) = andAuto apBuNTIKS, andAuTog apIBPdg
care = gvdlapEpopal, ppovtifw, evdlapepov, ppovTida
careful = mpooekTikdq

careless = aneplokenTtog, EEyvolaoTog, anpOoTeEXTOG
carelessness = aneplokeia, adiapopia, apélela

carpet = xaA(, Tdnntag

carry out = eKTeAW, MPAYMATOTIOIW, PEPVW OE TIEPAG
cartridge = quoiyylo

casing = mnepifAnua, Bnkn

cassette recorder = KaoOETOPWVO

catch = apndlw, mdavw, CUNNYN

cause = TIPOKAAW, Po&evw, artia

ceiling = TaBavi, opopn
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cell = oToxeio, kUTTAPO, OTOIXE(ID CUTOWPEUTOU
central heating = kevtpikn} 6€puavon
centrifugal = puyokevTpikoq
certificate = rotomnoinTikd
chamber of engineers = Texviké EmypueAntrpto
chance = sukaipia, TUxN, oUPITTWON, TUXAIOG, CUUMTWHATIKOG
channel = kavdAi, mopBudg
charge = @opTifw, yeuilw, popTtio
chart = xdptg, didypauua, Ypaplk mapdotaon
chisel = koridl, kOBw pe komidL, okapméAo
circuit = kKUk\wua
circuit breaker = 31aKOMTNG KUKAWUATOG
circuit diagram = di1dypappa KUKAWUATOG (AVAAUTIKO)
circumstances = neplOTACELG, OUVONKEG, TIEPLOTATIKA
civil engineer = TIOMTIKAG UNXAVIKOG
cladding = enévduon, kdAuppua
classification = Ta&wvéunon
classify = Ta&vopw, katatdoow
clause = npdtaon
main clause = kUpta pdtaon
climb = avappixwuati, aveBaivw, avappixnon, avapaon
clip = ouvdetipag
clockwise = deEldoTpoPog, deEldoTpopa
closed circuit = kAeloTé KUK AWUQ
clothes drier = oteyvwtiplo pouxwv
coal = kdppouvo
coat = vtUvw, okendlw, KAAUTTTW, KAAUUUQ, CAKKAKL
coating = enévduon
code = kwdkag
coherence = ouvoxn
coherent = auTtdg TOU €XEL TUVOXT], OUVEKTIKOG
coil = rinvio, mepléAEN, omeipa
collect = cUMNEYW, palelw, CUYKEVTPWVW
column = otAAn
combination = cuvduaoudqg
combination pliers = névoa yeviknig xpriocewg
combine = ouvdéw, cuvdudlw
combustion = avdpAe&n, kauon
come to a conclusion = odnyoupay/ebdvw oe cuunépaoua
comfort = avakou@lion, apnyoptd, dveon, avakoupilw
comment = (kOuevT) = oxOA\lo TTAPATHENON
comment = (KOUEVT) = OXONALW
communication = emkowwvia
community = KowvdTNTa, Kowwvia
commutator = CUANEKTNG
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comparative = oUYKPITIKOG

compare = Ouykpivw

comparison = oUYKPLON

compatible = oupBatdég, oupBiBAciuog, TaplaoTdg, cuvdualdpevog

compel = eEavaykdalw, UNOXPEWVW, ETIRANW

compete = cuvaywvifouat

complain = naparnovoupat

complaint = napdrnovo

complex = nepInMAokog, (MOAU)OUVOETOG, CUUMAEYHQ

complicate = nepnMA&kw, unepdelw

complicated = nepimenAeyuEvog, Unepdepuevog, oUVOETOq

component (part) = eE4pTNA, CUCTATIKO LEPOG

compose = CUVOETW

composition = ouvBeon, €kBeon, XLk ouvBeor, oucia

compound = oUvBETOG, XNHLKY Evwaon

compound excitation motor = n\ektpokivntrpag ouveeTng di€yepong

comprehensible = katavontég

comprise = nep\aupdavw

concern = apopw, urndbean, CUUPEPOV, EVOLAPEPOV

concerning = 600V apopd, OXETIKA pe

conclude = oupnepaivw, TEAEIWVW, KATAA YW

conclusion = oupnépaoua, andaaon, KatdAnén

condenser = CUUTUKVWTAG

condition = 6pog, mpoUndBeon, cuvbrkn

conditional = yevéuevog umné 6poug, UTIOBETIKOG

conditional sentense = umnoBeTikr pdTaon

conductance = aywyuétnta

conductor = aywydg nA. peupatog, aywyog, Sleubuvtnig

conduit = CWAVag NAEKTPIKWV EYKATAOTATEWV (SIEAEUONG KAAWDIWV)

conduit bender = gpyaleio KAuYNng cwAvVwy NA. eykatactdoewy,
KOUupuraddpog

conduit vice = cwAnvopuéyyevn

confirm = grBefalwvw, EMIKUPWVW

confirmation = erBeBaiwon, otabeporoinon, emkipwon

confusion = oUyyxuon, unépdeua

connect = CUVOEW

connection = oguUvdeon, ouvdeopoloyia

connector = ouvdeTr|paqg

consensus = opopwvia, ouvaiveon

consent = cuykatdBeon, cuuPwvia, cuykatatiOepat

consequently = guvenwg, KaTd cuvenela

consider = vouilw, Bewpw, eEeTAlW, AapBAvw UTT AYn

considerable = onuavtikég, unoAoyioyog

considerably = afléAoya, urntohoyioa

consideration = Bewpnon, HEAETN, eEETaON
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consist (of) = ouviotauati, anoteAouual

constant = otabepdg, ouvexng, akAdvnTog

construct = kataokeudlw, OlKOSOUW

construction = kataokeurj, 0OlKO3OUNOT), CUVTAEN, OIKOSOUNUA
construction plan = kdtoyn (ox€d10)

consultant = oUppBoulog

consumption = katavd\won, oTiatAaAn

contact = enagr], ox€on, £pxoual oe eraen

contactor = enaggag

contain = neplExw, MepNaUBAvW

contaminate = poOAUVW

contamination = poAuvon

content = mieplEXOUEVO, TIEPLEKTIKOTNTA

continuity = aywyun ocuvéxela

continuity test = é\eyxog, aywylung cuveéxelag

continuous = ouvexng, adlAKOToq

contradict = avtiAéyw

contrast = avtibeon, avtinapaBoAr], avtitiBepat

contribute = oguveloPEpw, ouvteAW, CUUBANwW, cuvepydloual
contribution = elopopd, cuvelopopd, cupBoAr], cuvepyaaia
controversy = au@lopritnon, Aoyopaxia, avtinapddeon
convenient = KaTt@AANA0G, BOAIKOG

conventional = oupBatikég, ouvrdng, xwpig MpwTtoTuria
conversion = [IETATPOT, LETACTPOPN

convert = UETATPEMW, AVTIOTPEPW

converter = UETATPOMEQG

cook = payelpelw

cooker (electric) = nA\ektpikn Kouliva

cool = dpooepdg, Yuxpds, dpoatd, PUxPAOG, NPENOG, SPOTI(w, KPUWVW, PUXW
cool down = 3poailw, NEEUW

coolant = YuKTIKO, YUKTIKY ouaia

cooperate = ouvepydadouat

cooperative = guvepydoluog

coordinate = ouvtovilw, evapuovilw

coordinator = guvtovioTig

copper = XaAKOG

cord = xovtpd KaAwdlo, KopddvL

core = nupnvag

corporation = gUMNoYog, cwpateio, eTalpeia

correspond = QVTIOTOLKW, AVTAMOKPIvouaL, AANNAOYPAPW
corresponding = avtiotolxog

corridor = d1&ddpopog

corrosion = o&eidwon, okwplaon, dildBpwon

couple = (eUyog, Tapldlw, CUVOEW (EEQPTAATA, UNXAVIIATA)
cover = OKEMAoWA, KAAUPA, TEP{BANUA, KAAUTTTW, OKETTAlW
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crack = pwyun, pdyloua, xapaudda, ondw, payilw

create = dnuloupywW, MAPAyw

crimp = ocuprElw, MPeaodpw (AKPODEKTER)

crimping pliers = mp€ooa akPodeKTWV

cross-head screw = Bida ye oTaupwTr) KEPAAN

cross out = dlaypdopw

cross over = 3laox((w dpouo, SlaoTaUPWVW, SLIACTAUPWVOUAL
cross section = Toun

cross-point screwdriver = otaupokatodfido

crucial = kpi(oWog, anoPacioTIKOg

cube root = kupikn piCa

cubed = e1q Tov KUBO, oTNV 3n dUvaun

cue = ouvOnua, vu&n

current = pelua, pon, TPEXWV

current openings = avolkTEG/KevEQ BEaelg epyacniag
curriculum vitae = Bloypaiké onueiwpa

customer = neAdmng

cutter = KOQTNGQ

cutting = koo, andkouua (epnuepidag, mepLodIKoU K.ATL.)

D

dam = ppdyua

damage = {nud, BAGRN, BAATTW, {NUIWVW, KAVW {nud

damaged = kateoTpauuévog, o Exwv BAARN

damp = uypaoia, pouokelw, UypPodQ

data = dedopéva, otolxeia

date = nuepopnvia, pavreBou

dead circuit = vekpd KUk Awua (xwpig peuua)

deal (with) = aoxoAoUpual, dianpayuatedopuat

debit = xpewvw, xpéwon, xp€og

decade = dekaetia

decide = anogpaocilw

decimal = 3ekadikdg

decimal point = TeAeia mou xwpilel aképaloug and dekadikoug aplbuoug,
avtioTolyo NG UnodlaoToAng

decision = andépaon, emAoyr

decline = anokAivw, mapakudlw, apvouual, TAPAKUY], TITwaon

decrease = LElWVW, EAATTWVW

defective = eAattwpatikdg

deficiency = avendpkela, eAdTTwa, ENeWN

define = opilw, mpoadiopilw, kabopilw

definite = opLOTIKAG, OPLOUEVOG, CUYKEKPLUEVOG, 0APTG, KABOPLOUEVOG
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definition = oploudg, mpoadioploudg

deliver = napadidw, divw, aneAeubepwvw

delivery = emnidoon, napadoon, dlavoun

delta connection = oUvdeon TpLywvou

demand = {ntw, anartw, anaitnon, jmon

demonstrate = erudeikviw, SlAdNAWVW

demonstration = enidel&n, dladnAwon

denominator = napovouaoTtrq

dense = nukvdg

department = tunua, KAAdog, dlauEploua

depend (on/upon) = eEaptwpual

dependence = eEdptnon

deposit = katab€Tw, katdbeon, andbeua

derivative = napdywyog, anoppgwv, TPOEPXOEVOG

derive = avtAw, anoppEw, TPOEPXOLAL

describe = neplypdopw

description = neptypaen

design = oxedldlw, oxedlaoudg, oxEdL0

designer = oxedlaotng

despite = napd to... o€ neiopa Tou...

destroy = kataotpépw

destruction = kataoTpoPn

detail = Aerrropépela

detailed = Aenttopuepniq

detect = avixvelw, avakaAUmtw, Bplokw

detection = avixveuon, avakdAuyn

determine = kaBopi(w, arnopaacifw

develop = avartuoow, eEeAioow

development = avartugn, eEENEN

device = ouokeur, emvonaon

dial = aipvw apBud otn cuokeur| Tou TNAEPWVOU, EvOELEN, dlaBdadpion,
niivakag evdel&ewv, kavtpdav

die = BIOoASGY0Q, KOXALOTOUOG

dielectric = dinAekTpIkd

diesel oil = metpéato unxavig

diesel engine = unxavr) e0WTePIKNG KaUoewg ouotruatog NTrAdeA,

netpeAalounxavny

dig = okdpw

digital = ynolakog

dimmer (control) = puBoTAg €vraong

direct = kateuBuvw, eubug, io10Q

direction = kateuBuvaon, dieuBuvon, TPOOoPLoUSG

dirt = akabapoia, Bpwid

dirty = Bpwukog, akaBapTog

disadvantage = pelovéktnua
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disagree = dlapwvw

disappointed = anoyonteupévog

disaster = kartaotpo®r}, cupPopd, Beounvia

discharge = ekpdpTion, anoPdépTion, EePdpTWUA

discharge lamp = \dumna ¢OoplopoU (Kevoewv)

disconnect = anoouvdéw

discuss = ounTtw

disobey = napakouw, napapaivw diatayr)

dispatch = amootoAr}, diekmnepaiwon, anooTENwW, SlEKTEPALDV®, ETILOTIEUdW

displace = ektonilw, petatomniCw

display = ekB€tw, emudelkviw, €KOeOM, eMideIEN, Mivakag avaypagprq
anoTeEAEOUATWY NAEKTPIKWY OPYAVWY

distance = andotaon, didotnua, dpduog

distinguish = dlakpivw, Eexwpilw

distort = dlaoTpépw, oTPARWVW, TAPALOPPWV®

distribute = dlavéuw, Katavéuw

distribution = diavour], katavour

distribution board = nivakag dtavoung nA. peduartog

disturb = diatapdoow, EVoX AW, AvacTaTwvVw

divide = diaipw

dividers = dlaotnuépeTpo, dlapAtNg

division = dwaipeon

domestic = oIKlaKAG, olkoyevelaKdg

doorphone = BupotnAépwvo

double = dinmAdg

dramatically = dpauatikd, onuavtika

draw = cUpw, TPABW, oxedldlw

drawing = ox€dl0

drill = Tpundvi, TPUNW ME TEUTIAVL

drive = 0dnyw, mnyaivw pe autokivnTo, KIVWw

dry-type transformer = petaoyxnuatiotq Enpou Tunou

due (to) = ope\duevog, AOyw Tou..., XApLV TOU..., opeileTal OF...

dull = aviapdg, okotevdg, Bapmnadg, MANKTIKOG, YN AXUNPOGQ/KOPTEPDG,

OTOMWHEVOG

dust = okdvn, Eeokovilw

duty = kabrikov

dynamo = yevnitpla, duvauod

E

earphones = akouoTIKA

earn = Kepdilw, Bydalw XPrHATA, AMOKTW
earth = yn, kéouog, XWHa, €3aPOog, YELWVW
earthing = yeiwon
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earth leakage = diapporn nA. peUaTog POG TN YN

earth-leakage breaker = peAé dlagpuyrg/mpootaciag

earthquake = oeloudQg

earth tester = e\eykng yeiwong

ease = XaAapwWvw, Aaokdpw, EAeUBEPWVW, NPeMia, nouxia

edge = kOYn, dkpn, ywvia, xeihog, akur|, xapdlw

effect = enidpaon, anoté\eouaq, emppor)

effective = anoteAeouatikdg

efficient = (kavdg, anodoTikdg, anoTeAEoUATIKOG

electrification = nAekTpoddTNON, EENAEKTPLOUOG

electrify = nAekTP0O30TW, TPOPODSOTW HE NAEKTPIKS peUa

electrocardiograph = nAektpokapdloypdpog

electrocuted = autdg rou €xel TdBeL n\ekTpomAn&ia

electromagnet = nA\ekTpouayviIng

electromagnetic = nAektpopayvnTikog

electromagnetism = nAektpouayvnTiopog

electromotive = nAekTpeyepTIKOG

electrostatic = n\ektpooTatikdg

element = otoixeio (ocUotaon UANQ), eEdptnua

elevator = avehkuoTtripag, avapatmipag, avuywtnpag

eliminate = anopakpuvw, anoBAMw, eEaAeipw

elimination = amoudkpuvaon, eEAAeYT), ATTOKAEIONOG

emergency = enelyouca avaykn

emit = eknEunw, eKToEelw

employ = anaoxoAw, XPnNooTolww, EPpappdlw, divw epyaaia, pooAaupavw

employee = UTTAAANAOG

employment = anaoydAnon, xpenoornoinon, endyyeAua, mpooAnyn

employer = gpyoddtng

enclose = eowKAelw

end cutter = gunpooBokdéTTNG

ending = TeAIKAG, TEAEUTAIOG, TEPUATIONAG, arorepdTtwon, arndAnén,
Tehelwpa

energy meter = LeTPNTAG NAEK. EVEPYELQQ

engage = anaoyoAw, deouelw, avalapBavw

engine = unxavn

engineer = unxavikog

engineering = n UNXAviKr €MOTAUN

enjoy = anoAapBdavw, xaipopat

ensure = acPalilw, eEacPpaiilw, BeBalwvw-opal

enter = slo€pxouat

entertain = dlaokeddlw

entertainment = dlaok€daon

entire = 0OAOKANPOG, aképalog, MAPNG

entrance = £{00d0q
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environment = niepiBAA\ov

environmental = nepBar\ovTIKOg

equal = {010g, dpolog

equality = 106tnTa

equip = e&onAiw

equipment = eEon\loudg

equivalent = 100dUvapog, .o8TIWOG, AVTIoTOLK0G

era = enoyn

eraser = £60ng, YouoAdoTixa

error = oQAAua, AdBog

escape = dpanerelw

essential = ouowwdng, ouclaoTkOG, BATIKOG, ONUAVTIKOG

establish = eykabiotw, eykabBIOpUw, eMBAN®

estimate = ekTw, urtohoyilw, Aoyapldlw, ektipunom, Aoyaplacuog, (po)

UTTOAOYLOMAG

event = yeyovdg

exact = akpIpnig, ToTég

exactly = akpiBwg

examination = g&€raon, embewpnon, dokacia

examine = eEeTAlw, eMBEWPW, PEAETW

excess = unepBoAr), medvaoua

excessive = UMEPBONIKAG, UTIEPUETPOG

exchange = avtaA\doow, avtallayr], cuvAAAayua

excitation = diéyepon

exciter = dley€pTpla, Suvapounxavn

exciting = ouyKwNTIKAG, £PEBLOTIKAG, DLEYEPTIKOG

excuse = guyxwpw, dikatohoyw, dikatohoyia, mpdeaon

exhaust = eEdtuion (unxavnig), eEaywyn (agpiou), eEaviAw

exist = undpxw

expand = dla0TéNW, SlacTEA\OMAL, AMAWVW, ATAWVOLIAL, ETEKTEVW,
enekTeivoual

expansion = 3lA0TOAY, EMEKTAON

expect = MPOadoKW, Avapévw, MTEPLUEVW

expenses = ££00q, damndAveq

experience = gunelpia

experiment = neipapa

experimentation = melpauationdg

expert = €unelpog, eldIKOG

exploit = ekuetalevopal

exploitation = ekuetdi\euon

explosion = €kpnén

explosive = ekpnKTIKOG

export = eEdyw, eEaywyn

extend = ektelvw, enektelvw, enekteivoual, eEaMAWVW

extension = enEKTAON, EKTAOT, ECWTEPIKT TNAEPWVIKY] YPAUUNA
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extinguish = ofrjvw, eEaleipw, katapyw
extreme = dkpog, unepPBoAIkdg, akpaiog, akpo
extremely = eEQipeTikd, UTIEPBOAIKA

F

face = avtipetwniCw, mpdowmno, OYn, euedavion
facilitate = dieukoAUvw

facility = eux€pela, eukoAia, dleukdAUvoN

factor = mapdayovtag

factory = epyootdolo

fail = anotuyxdvw, actoxw, mapaeimw

failure = amnotuxia, BAARN

fair = epnopikn €kBeon, aldpt, mavnyupl, dikalog, cwotdg
faithfully = ruotd, tijua, pe exktipnon

false = Yeudng, YPeUTikog, ETPAAUEVOQ

familiarize = eEokelwvw, eEokelwvopual

fan = avepotpag, e€aeplotrpag, putidw, (€§)agpiCw
farther = o pakpivég, anwtepog, Mo PakpLd

fasten = otepewvw, oPpiyyw, dévw

fatal = polpaiog, kataotpentikdg, BAvACIUOG

fault = o@AAua, eAdTTWUA

fault-finding chart = nivakag evroropou BAARNG
faulty = eAattwpatikdg, ateAng

favour = xdpn, edvolq, mpotiunon, cuundbela
favourably = suvoika

favourite = guvooUuevog, MPOTIUWHEVOG, AYATNEVOG
feature = xapakTnpLOTIKO, WOL0HOPPIa

female = 6nA\ukdg, yuvaike(og, yuvaika

field = medio, Top€ag, xwPAPL

fight = naAelw, MoAepw, aywvag, Haxn, TAAn

figure = Ynolo, apBPdG, oXUA, HOPPY, EIKOVA
figurative diagram = sikovoypapnuévo didypauua
file = AMua, Apdpw

fill = yeuiCw

fill (in) = cupmMAnpwvw

fire extinguisher = nupoofeotripag

firm = etaupeia, pipua, otepedg, otabepdg, AUETAKIVNTOG
fission = didomaon

fit = cuvappoAoyw, Tapldlw, MEOCAPUOYT], EQAPOYN
fix = otepewvw, MPOCAPUAlW

fixed = otabepdg, Hévipog, oTePEWUEVOS, aKivNTOg
fixture = e€dpmua
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flash = Aduyn, eAdya, aotpann

flash light = nAekTpikdg PaKdg

flat = eninedog, oplldvtiog, dlauEPLoua, OPOPOG
flat-nose pliers = m\atutoiumdo

flat-tip screwdriver = katoaBidi1 eykommg (kowo)
flexible = eUkapurrog, eUAUYLOTOG, EAAOTIKOG
flexible tape = sUkaurn peTpotawvia

flood = nAnuuUPCw, KaTakAUCw, MANUPUPA
floodlight = poBoAéag

flow = péw, pon

flowchart = di&dypauua pong

fluently = pe euxépela, dveta

fluorescent lamp = Aduna @BoplouoU

flush mounted = xwveutdg

flux = por, peuatorolw

fold = dimAwvw

folding rule = rruoodpevo pétpo

foodstaff = Tpdpiua, TpoPN

foolishness = mapaloyloudg, aneplokedia, NAOLOTNG
footwear = unddnua, unddeon

force = duvapn, Bia, eEavaykaoudg, eEavaykalw
form = poppny, oxrua, dapdpPwaon, oxNUAT(w, SIAUOPPWVW, EVTUTIO
formal = Turukdg, emnionuog

formula = TUnog (uabnuatikdg m.x.)

fossil = anoAiBwpua

fossil fuels = opuktd kavowa

foundation = Bdon, Bepélio, (dpuua

fraction = K\doua

frame = nAaiolo, MAALCLWVW

frequency = ocuxvétnta

freezer = YuUKINGQ

friendship = ¢Aia

front = prnpooTtivég, HETWTTO, AVTIHETWTIICW

fuel = kauouo

fulfill = ekmMAnpwvw, IKAvOTIOLWD

function = Aettoupyia, ocuvdptnon (Mabnu/kd)
functional test = é\eyxoq Aettoupyiag

fund = xpnuatiké nood, andbeua, XENUATODOTW
fundamentally = 6epehwdwg

furnish = epod1Alw, MapExw, EMMAWVW

further = nepaitépw, pakputepa, MPOoeTOG, i MAEOV
fuse = aopdAela

fuse link = @uaiyylo
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G

gain access to = anoktw npdoaon oe...
galvanize = ya\Baviw

gap = kevo, xdoua

gas = agplo

gaseous = agplwdng

gather = cUMNEYW, Halelw, CUYKEVTPWVW
generate = yevww, mapdyw

generation = yevid, napaywyn

generator = yevvrjtpla

gloves = ydvtia

government = KuB€pvnaon

gradually = BaBundoév

grateful = euyvwuwv

grease = A\adwvw, Ypaoodpw, ypdooo, Amapr| oucia
greasing = Airnavon, ypaodplopa

great deal = noAU

greenhouse = BepOKNTIIO

greenhouse effect = pawvéuevo Tou Beppoknmiou
grip = Aapn, opi&o

gripping screwdriver = katoaBidL pe ouykpatntr Bidag, aprndyn
ground = £€da@og, yNnedo, YEIWVW

grounding = yeiwon

guarantee = gyyuwual, eyyuntng, eyyunon
guideline = kateuBuvtnpla ypauun

H

habitat = {dog katoikiag, BidTornog

hacksaw = adnpomnpiovo

hair drier = oteyvwtpPAg HAANWYV, «TILOTOAAKL»
hammer = opupl

hand over = napadivw, maparrovuat and, petafialw
handle = xepoUAL, Aapn, xelpiCopat

hardware = 10 unxavikd PHéPog TOU NAEKTPOVIKOU UTIOAOYLOTY
harness = xa\vaywyw

headline = emkepaiida

head-phones = akouoTikd

health = uyeia

health services = UyelOVOUIKEG UTINPETIEG

healthy = uyng, uylewvég
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heater = Bepuavtmpag

hidden = kpupugévog (p.p. Tou hide)
highlight = dlapwTiCw

highway = autokivntdédpopog, eBvikr) 000G
hint = unawypdg, vi&n, unawvicoopat

hob (plate) = udtt koulivag

hold = kpatw

hole = tpumna

horn = celpriva, képva

horsepower = nmnoduvapn

household = omtikd, volkokupld, olkoygvela
housewife = olkod€oTolva, volkokupd
however = duwg, map’ 6Aa autd, onwodnnote
hydraulic = udpaulikdg-n-6

ice-box = Yuyelo ndyou

identification = ouvtaution, e€akpiBwon TautdTag, avayvwpelon
identify = TautiCw, avayvwpilw, mpoodlopilw, TauTomoww, EEAKPLBWVW
ignite = avdBw, avapAéyouat, naipvw ewTd
ignorance = dyvola

ighore = ayvow

illuminate = QwTiCw, pwtaywyw, pwTtiouat

illustrate = eikovoypapw, emeEnyw

imaginary = @avtaotikdg, TnNg pavtaaciag

imitate = pupoUpal, anopoUpal

immediately = auéowqg

immerse = gpparnTiCw, BubiCw, katadlw

impact = oUykpouaor, xTUrmpa, emnidpaon

imperative = MPOOTAKTIKY}, MPOOTAKTIKAG, ETUTAKTIKOG
impose = ermBaNw

impress = evtunwotdlw, MPoKaAw aiodnon
impressed = evTunwolaouEVOq

impressive = eviunwolakog

improper = anpemnnig, avdpooTog, ECPAAUEVOQ
improperly = avdpuoota, akatdAnAa

improve = BeATIwOVW

in action = oe Aeitoupyia

inadequate = avenapknig

incline = kdaumtw, KAivw, yépvw, KAion

include = nep\aupdvw, mepikAeiw

inconvenience = duoKkoOAiQ, evOXAnon, pureAdq
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incorrect = avakping, A\avBaouévogq

increase = au&dvw, av&non

index = deilktng, Mivakag nepleXouévwY, EUPETPLO
indicator = deilktng, evdelkTIKOG

indication = €vdelfn

individual = atoukdg, pévog, drouo

indoor = ecwtepikdqg (XWPOQ)

induce = endyw, eMPEpw

inductance = enaywyn, autenaywyn, el0aywyn
induction = elcaywyn, enaywyn

induction AC motor with
sliprings (collector rings)
induction AC motor with | _ enaywywkdég nA/mpag E.P. pe BpaxukukKAwUEVO

= enaywylkog nA/mpag E.P. ue daktuhioug

squirrel cage rotor dpouéa

induction AC motor with | _ enaywyikdg n\V/tpag E.P. pe nukvwt
capacitor start T EKKIVI|OEWG

induction AC motor with |  enaywyikdg n\/mpag E.P. pe mukvwtr

permanent split capacitor) — ekkiviioewg & Asttoupyiag

induction AC motor with . . ,
= gnaywylkég nA/mpag E.P. pye avtiotaon

split phase
induction AC motor with | _ enaywyikdg n\Vmpag E.P. pe BpaxukuKAwpEVEG
shaded pole oTelpeg oToug TIOAOUG

inductor = enaywygag, To eNMAYWYIUO, EMAYWYIKY avtioTaon
industrial = Blounxavikég

industry = Blounxavia

inequality = avioémta

inevitable = avandgpeuktog

inexhaustible = ave&dvtAntog

infinitive = anapg&ugparo

influence = emppon, enidpaon

inform = MAnpo®opw, evnuEPWVW

informative = mAnpo@oplakdg

initial = mpwTtapxkdg, apxIkKog

initiative = npwtopoulia

injured = autdg rou €xel ABeL {npLd, MTANYWUEVOG, TPAUUATIONEVOG
injury = BAGRN, (N4, Tpavua

inlet = e{codog, eloaywyn

innovative = avakawvioTikdg, vEWTEPLOTIKOG

inquire = {nNtWw MANPoPoPieg, PWTW

inquiry = Jfjtnon nAnpogpoplwy, €peuva

insert = MapepBANW, KATAXWPEW, EIOAYW, TAPEUBOAN
insist = emuévw

install = eykablotw, WBpUwW, TOTIOBETW

installation = eykatdotaon, eykabidpuon

for instance = ywa mapddeypa
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instead (of) = avti (yia...)
instruction = odnyla
instructor = eknadeutrig, dAoKaAog
instrument = dpyavo
instrument transformer = peTaoxnuUaATIOTAG PEUPATOG OPYAVWV
insulate = povwvw
insulation = pdévwon
insulator = povwtg, Kakdg aywyog
integer = ak€paiog (apBPIOQ)
intend = okomevw, €xw TNV MPdBeoN
intensity = €vraon, 1oxUg
interact = aA\nAoemdpw
interaction = aAMnAoenidpaon
interconnection = dilacuvdeon
interface = di1dueoo, diemipdvela
internal = ecwteplkdg
interrupt = dlakOTTW, OTAUATW, EUMOSICW
interruption = diakomm)
interview = ouvévteuén
introduce = slodyw
introduction = elcaywyn
introductory = elcaywykoq
invent = epeupiokw
invention = epeUpeon
inventiveness = epeupeTIKOTNTA
investigation = €peuva, avdkplon
investment = enévduon
involve = gum\ékw
be/get involved in (to) = eunA&kopat, eipal urepdeuevog / avakateuevog,
aogyoAoupat pe...
irregular = avwpahog
isolate = amopovavw
isolation = anoudvwon
issue = {Tnua, €kdoaon, TeUxog, ekdidw, BETW o KUKAOPopia
item = avtikeipevo, Teudxlo, eundpeuua, povdda

J

jack = peupatoddtng, unodoxr TomoBeToewg BUOUATOG, YPUAOG
(avUPwong auToKLvrTou)

jewellery = koounuata

join = ouvdEw, evwvw, Evwan, olvdeon

joint = ouvdeon, ouvdeauog, apudg, dpbpwon
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joint box = kouti cuvdéoswv
jumbled = avakateuévog

junction box = kouti dlavoung, koutl dlacTaupwoewg 1} cuvdeooAoyiag

justify = dikaloAoyw, dikaiwvw

K

keep apart = napauévw / KPATW Hakpud
keep informed = kpatw KAmolov eVviUEPO
kill = okoTWvw

knife = paxaipt, oouyldg

knob = koupri

lab(oratory) = epyaoctrpto

label = eTikéTa, enypapn

labour = gpyaoia, kémog, udxBog, epydlopal (XELPWVAKTIKA)
lack = éN\\ewn, otépnon

ladder = okdAa

lamination = é\aoua, Adua, ehagpartornoinon

landscape = Torio

latter = o deUtepog amnd dUo, dYog, UoTEPOG, TeEAEUTAIOG
layer = oTpwpa, OTPWON

lay out = dlatdoow, KATAOTPWVW, OXEDAlW, TAKTOTOLW, SIATAEN, SlappUBIoN

lead = uOAUBBOG (AevT) / Akpo KaAwdIou (AnvT)

lead on = 0dnyw, deixvw TO dpduO (ANVT)

leadership = nyeaia, apxnyla

leaflet = puANGDIO

leakage = dlappor, dlapuyr, EKPON, ATWAELQ

least = eAdylotoqg

at least = TouAdylotov

leave = pelyw, aprvw, EYKATAAETW

leaving certificate = arnoAutriplo (Muuvaciou / Aukeiou)

length = pnkog

level = opilévtia otddun, aA@Aadt, oTdbun erpdvelag, oplévtiog,
LoonedwWvwW

lever = pox\dg, AaBida, AeBlEg

lie = Bpiokopa, keiuat

lift = aviywon, onkwua, aveAKuoTrpag, ONKWVW

light = pwg, pwtiCw, avdpw, eEAappdq

light(ing) fixture = QwTIOTIKO (€EAPTNUAQ)

lighting = pwTtiopdg, dvapua
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lighting point = onueio ewTIONOU (EyKATACTAONG PWTLOTIKOU)
likely = mubavdg, iowg, mbavwg
limit = dplo, meploplopdg, BETW Spla
limited = neploplopévog
line = ypappn
on line = og Aeitoupyia, ouvdedeuévog ato ouoTnua
link = deoudg, olvdeaog, CUVOEW
linking words = ouvdeTIKEG AEEELGQ
liquid = uypd
liquid (insulated) transformer = petaoxnuatiotiq (e pévwon) Aadlou
live = Cw, dlauévw, KATOIKW
live (e.g. circuit, conductor, wire) = {wvtavdg, yeudrog evépyelq,
PEUMATOPOPOG
load = @opTtio, popTwWVvw
locate = TomnoBeTw, evromilw (B€on, Torobeaia), eykabioTauat
location = tomobeoia, TéMOG, HEPOG, EVTOTIOUOG
longlife = peydhn didpkela (wng, HAKPOXPEOVIOG
look for = Ydaxvw
look forward to = mpoodokw, MEPIEVW e avuTiopovnaia
look up = Ydxvw, mpoonabw va Bpw (o KATA\oyo, AeELKO)
loop = BnAeld, Bpdxog, oneipa
loose = xaAapwvw, AaoKkdapw, AUvw, XaAapdg
loosen = xaAapwvw, Eeopiyyw
loss = anwAela
loudspeaker = peydpwvo
lower = kateBAalw, XauUNAWVW, XAUNASTEPOG, XAUAAWLA
lubrication = Ainavon, ypacodpioua
luminaire = QWTIOTIKS (CWHQ)
luminous = QwTeIVAg

M

machine = unxdavnua, pnxavn

machinery = unxavruara, pnxaviopog

magnetic field = payvntikd nedio

magnetic field winding = nepléA&n payvntikou nediou

mail = taxudpopw, Taxudpopeio

mail pigeon = TaxudpPOIKO TIEPLOTEPL

main = KUpLlog, Bacikdg, ouolwdng

mains = aywydg kupiou pelpatog, apoxr nA. peUUATOq
maintain = ouvtnpw, dlatnpw ge KAA katdotaocn, urtootnEilw
maintenance = ouvtripnon, dlatriPENoN, UNMOOTAPLEN

major = PeyaAUTepog, ONUAVTIKOTEPOG, KUPLOTEPOQ

make up = CUYKPOTW, CUUMANPWVW®, ETOAlW, KaTaokeudlw, kKataokeUaoa
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male = apoevikég, dvdpag

malfunction = kakn Aettoupyia, BAARN

manage = dleubuvw, katopBwvw, dlaxelpifopal, pubuilw, dleubeTw

manager = dleubuvrg, SLaXeLPLOTNG, PUBUIOTAG

mankind = ol AvBpwrol, To avBpwrivo Yévog / idog

manual = XelpoKI{vNTOg, XEIPWVAKTIKOG, EYXELP(OI0

manually = pe ta xépla

manufacture = kataokeudlw, mapdyw, KATaokeur, Blounxavia

manufacturer = KaTaoKeEUAOTNAG, MAPAYWYOQ BLOUNXAVIKWY TIPOIOVTWV

mark = onuadelw, onuddl, Babudg

mat = xaA{, oTpwaidt

material = U\IkO

matter = UAn, ouacia, undBeon, BEua, evilapepw

means = 10 U€00, 0 TPOTOG, Ta HEoa

by means of = g, e tn Bor|6sla Tou

measure = [ETPW, KATAUETPW, HETPO

measurement = pérpnon, YETpnuUa

medium = péoo, peaaiog, evdldueoog, HETPLOG

meet = ouvavtw, EKMANPW, LKAVOTIOLW, AVTATOKPivoual og (avaykaldtnta,
araitnon K.Am.)

melt = \wvw, TAKW, AWOLO

meltdown = t&n

mention = avapépw, pvnuovelw, avapopd, uveia

microprocessor = [IKPOEMEEEPYATTNG

military = otpatiwTikdg

million = ekatouuuplo

miniature circuit breaker = pikpoautdéparog (BepuodlakomTng 1y

PayodLaKorTNg)

minimize = e\aX1OTOTIOWW, HELWVW OTO EMAKOO

minister = urnoupydq

ministry = untoupyeio, n untoupyia, urtoupyikr) Bnteia

minus = peiov, MAnv

misprinting = Tunoypagiké Adbog

miss = xdvw (eukatpia m.x.), emMOUPwW, pou Aelmel (Mpdowro T.X.),
anoTuyxAvw, aoToxw

misuse = KAvw Kakn Xprion, Kakn xerion

mixer = (ava)JIKTAG, AVAUIKTAPAG

mixture = piypa

modulation = dlauéppwon, Tpormoroinon, PUBJIoN

moisture = uypaoia

molecule = popLo, PIKPO KOUUATAKL

motor = Kntipag, LOTEP

mount = aveBaivw, TOMoBETW eNMAVW, EVOWUATWVW, OTEPEWVW

mounted = ouvappoAOYNUEVOG, SEUEVOG, LOVTAPLOUEVOG, OTEPEWEVOG,

TOTOBETNUEVOG
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movement = kivnon, uetakivnon
multimeter = noAUueTpo

multi- (multi-) = ToA\U-
multiplication = moAanAaclaopdog
multiplier = moAanAaclaotg
multiply = moAMan\aotdlw
multi-pole representation = nmoAuypauuikr avanapdotaon / oxedlaypapua
multi-storey = nmoAuwpopog
multitester = moAUuetpo
muscular = puikdg

mushroom = pavitdpt

N

nameplate = mvakida avaypapnig TEXVIKWY XAPAKTNPLOTIKWOV
nation = €6vog, Aadg

national = €Bvikdg

nationality = €Bvdtnta, eBvikdtnTa
natural = QuaIKdq

nature = @Uon

neat = KaBapAdg, KOUYAG, TEPUTONUEVOG
necessity = avaykaidtmra

needless = dxpnotog, HATALOG
negative = apvntikég

network = diktuo

network diagram = di&ypauua Sktuwyv
neutral = oud€tepoq

neutron = veTpoVvLO, OUSETEPOVIO
neutron flux = por nAektpoviwv
newscaster = ekpwvnTtig €O 0EWV
north = Boppdqg

notice = edornoinon, eldnon, MPogéxw
nuclear = nupnvikég

nucleus = nupnvag

numerator = aplOuNMg

numerical = aplBuNTIkOg

numerical operation = aplOunTikA MPEA&n
nut = na&uddi Bidag, meplkdOxALo

(0

obey = unakolw, untotacoopat
object = avtikeipevo
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objective = avtikelpevikdg oKomog
obligation = untoxpgéwon
oblige = unoxpewvw, emPBANW
oblique = MAdylog, AoEdQ
obtain = anoktw, ermTuyxavw
obvious = @avepdg, mpopavrg, euvonTog
occupation = anaoydAnon, endyyeAua, KatdAnyn, Katoxm
occupy = KataAapBAvw, KATEXW
occur = gupBaivel
offset screwdriver = otaupokatodpido
oil = metpéAaio, A&dL
oil cooker = ykagi€pa
oil lamp = Aduna netpelaiou
oiler = AadwtrpL, Aadikd
omission = ntapdiewn, auélela
omit = mapaAenw, aueAw
ohmmeter = wuduetpo
open circuit = avoixté KUKAwua
operation = Aettoupyia, xelplopdg, eyxeipnon, Habnuatikn mpdén
opportunity = sukaipia
oppose = QvIITAoow, AvTITAoooual, avTikpoUw
opposition = avtibeon, avtidpaon, avtiotaon, a&lwuaTikr avTimoAiteuon
optimum = 1o KaAUTEPO
option = emAoyr, dikaiwpa erAoyng, poaipeon
oral = POPOPIKOG
orbit = Tpoxia
order = gvioAn, dlatayn, oelpd, TAén
in order = oe gelpd
in order to = wote va, yla va
ordinal number = TakTiKé apBuNTIKO
original = npwtdtumnog, apxIKog
oscillator = TaAavtwtAg
oscilloscope = naApoypdeog
otherwise = aA\wg, dlapopeTKA
ought to = npénel va, €npene va, OPele va
outdoor = unaibplog, eEwTtePIKOq
outlet = €£0d0¢g, unodoxr émou KATaAAYEL YPAWT TAoONG
outline = oklaypapw, eKOETW TIG YEVIKEG YPAUUES, OKlaypapia,
neplypappa, mepiueTpog
output = €£0d0¢, anddoaon (UNXavriuaTog, CUOKEUNG K.ATL.) Ta onpela and
Ta onola rtaipverat ) €€0d0g
oven = poupvog, KA{Bavog
overall = CUVOAIKOG, YEVIKOG, OANOOXEPNQ
overhead = and ndvw, YnAd, evagploq
overhead projector = npoBoA€ag dapavelwv
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overheat = unepBepuaivw, unepBepuaivouat, avapw
overcurrent = évtaon peUuaToq UeyalUTepn TOU KAVOVIKoU
overload = umepPOPTWVW, UTIEPPOPTWON

overloading = uneppdpTwon

overuse = katdypnon

oxide = o&eidlo

oxidation = o&eidwon

owner = IJIOKTATNG, KATOX0G

P

pack = 3€ua, MakETo, cUoKeUAlw
package = MOKETAPLIONA, CUOKEUAOIQ, TIAKETO
painful = oduvnpdg, BAIBePASS
pan = tyavt
panel = m\aiolo, TMAAKQ, Tiivakag XELPLOUOU 1] EAEyXOU NA. CUOKEUNG
participant = puétoxog, uepLdlouxog, HENOG (0€ OUYKEVTPWON TL.X.),
OUUUETEXWV
participate = oupueTéxw, ouppepifopal, aipvw PEPOQG
participle = petoxn
particle = pdplo, cwuartidlo
particular = 1dlaitepOg, OUYKEKPIUEVOG, AKPIPAG
in particular = ouykekpluéva, edIKd, WBlaitepa
particularity = Slopopeia, WBlartepdtnTa
particularly = €1dkd, 1dlaitepa, ouykekpluéva
partnership = ouvetaipiondg, ouvepyacia
pass = népaoua, nepvw, dIEPXOUaAL
path = povondri, népaoua
pathway = povondrti, dpoudkog, mEpacua
pattern = npdtuno, unaddetypua, xvapl
payment = nmAnpwurj, KaTaBoArn
peacefulness = nouxia, npepia
pen-friend = @i\og pe aMnAoypagia
per cent = 101G £KATO (%)
perform = ekte\w, divw Tapdaotaon, dleEdyw
performance = ekté\eon, mapdoTaon, dleEaywyr)
permission = 4delq, £ykplon
permit = srutpénw, ddela
personally = npoowrikd
personnel = npoowrikd, (UAAANAoL)
persuade = neibw
phase = ¢don
pictorial diagram = eikovoypagnuévo didypappua
pin = kapitoa, Aerttd KApPi, KAPPITOWVW, TIEPOVN
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place = témnog, 6éon, Y€Pog, TOMOBETW
place an order = napayy&\\w, kAvw rapayyeAia

plan = o0x€d10, MPOYPAUMATIONEG, OXeDAlW, TIPOYPAUMATICW

plant = @uTd, putelw, Blounxaviké CUYKPATNUA

plaster = coBdg, ooBavtiCw

plate = petal\kr MAAKa, riivakag nA\. CUOKEUNG, TIATO

pleasant = euxdpLoTog, CUPMABNTIKAG, XAPITWHEVOG

plentiful = dpBovog

pliers = névoa, Tavdha

plot = oxedldypappua, ypaglkr napdotaon, AOKY épyou, oxedldalw,

MNXavopPapw
plug = peupatoAnmIng, BUoUA NA. CUOKEUNG TOTTOBETOUEVO OF ELDIKN
uttodoxn

plus = ouv, eni MAEov

point = onueio, dkpo, Babudg, CTNUA, aur], deixvw

pointed-nose pliers = putotoiuyrdo

point of view = droyn, yvwun

polarity = moAikdétnTa

pole = néAog

polite = euyevnq

politeness = suyévela

pollute = poAUvw, punaivw

pollution = péAuvon, punavon

popular = Aaikdg, dnNPOPNAG

port = Aiudvl, elcodog

pose = otdon, 6éon, Tornobetw, moldpw, avapepw

position = 8€on, otdon, katdoTaon, TOMOBETW

positive = BeTIkdg

post = oTUA0G, oTabudg, B€on, MooTo, TaxudPOoNE(0, TAXUSPOMW

potential = duvauikd, NAEKTPIKA Ttieon

power = L.oxUg, duvaun, eEouaia

power distribution = diavour n\. peduarog

power (system) engineer = evepyelakdg UNXavikog

power plant = epyootdolo napaywyr|g NAEKTPLKAG EVEPYELAG

power supply = Tpo@0Jd0TIKO LlOXUO0G, TIapOXT) NAEKTPIKOU PEUNATOG

power system = ogUOTNPA NAEKTPLKAG eVEPYELAG (Mapaywynq, METAPOPAG,
dlavoung)

power tool = nAekTpIkd epyaleio

power transmission = UETAPOPA NAEKTPIKNG EVEPYELQG

powers = duvAuelg (Labnuatikd)

practice = nmpakTikn, MEAEN, epapuoyr, Aoknon, eEACKNON

practise = aokw, e£EQ0KW, YUPVALW

precaution = npo@UAA&N

precise = akpnig

precision = akpiBela
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prefer = nmpoTiw

preference = mpotiunon

prefix = mpdBeua

preheating = nmpoBgpuavon

preposition = npdOeon

present = napwv, To Napdv (MPEevt), mMapouctdlw, eKBETW (PNZEVT)
preserve = nipootatelw, CUVTNPW, SLATNPW

press = mélw, MECTAPLO, TIPE0TA, TUTOG

pressure = mieon

prevent = nipoAapBdavw, epnodiw, anoTpenw

previous = MPONYOUUEVOG

price = Tiun, a&ia, kabopiCw, TN

pride = untepn@avela, Eywiopog

primarily = apxikd, mpwTapxIKd, KAt apxrv, Katd kUplo Adyo
primary = npwTog, apxIKOg, MPWTAPXIKOG, APXEYOVOG, OUCLWdNG, KUPLOG
principal = kUplog, KupLWTEPOG, dlEUBUVTNQ

principle = apxr (N6kn m.x.), MPWTAPXIKOG, VOUOG (PUOIKNG TT.X.)
prior (to) = mponyoupevog, MPoyevEDTEPOG, TIPLV Ao
private = BLWTIKOG, MPOCWTIKAG, ATOMIKOG

prize = BpaBeio

proceed = npoxwpw, ouvexiCw, EveEpyw

procedure = €bodog, mopeia, dladikaoia

process = pébodog, mopeia, dladikaaoia

processing = nopeiaq, enefepyacia

produce = mapdyw

product = npoidv

production = napaywyn

profession = endyyeAuq, oradlodpouia

profit = dpelog, KEPDOG, WPeEAW, KEPDI(W

profitable = enkepdng, eNWPeAg, CUUPEPWV

progress = po0d0og (MPAYKPEG), MPoodelw, POXWPW (TPOYKPEQ)
progressive = TipoodeUTIKOG

project = ox€d10, oxedlAlw, MPORANW, TIPOEEEXW

promise = untéoyxopat

promote = npodyw, MPoRPBAlw, MEoWBW, dlaPpnuilw
promotion = npoaywyr, mpowbnon, rmpoRBacudg

pronoun = avtwvupia

proof = anddel&n

proper = KatdA\NA0g, apuddlog, TAPLAOTOG, TIPEMWY
properly = KatdA\AnAq, onwg npénet / apuolel

property = neplouoia, WBlokmoia

proportional (to) = avd\oyo (Tou.../mpog To...)

proposal = npdtaon

propose = mpotelvw

protect = npootarelw
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protection = npootacia

protractor = polpoyvwudvio

prove = anodelkviw, SoKIUAlw, arnodelkvuoual
provide = npounBelw, MPOVoOw

public = dnudolog, To koo

publicity = dnuoolétnta

publisher = ekddtng

pull = cUpw, TPABW, EAKW

pull on (cord) = TpaBw (KAAWDL0)

punch = névta, {ouurndqg

punish = TipHWPW

purpose = okoToq

pushbutton = koupni emaenq

put out = ofNvw (PwTLd, TOLYAPO K.ATL), BYAlw, Tapdlw, EVOXAW
pylon = nuAwvag

Q

qualification(s) = npocdv(ta)

qualified = autdg rou €xel Ta MPoodvTa, KATAANNAOG
qualifier = mpoodLopLOTIKAG, TIPOCBIOPLONAG

qualify = éxw Ta npoodvta, xapaktnpilw

quality = modtnta

quarrel = @\ovikia, kauydg, Toakwvoual, kauyadilw

R

radiant = autdg rou akTivoBolel
radioactive = padlevepyodqg

radioactivity = padievépyela

radiate = aktivoBoAw

radiation = aktivoBoAia

rag = KOUPEAL, koupeAldlw, Eeptdw

raise = onNKwWvw, UPwvw, aveBdalw

range = oelpd, YKAWUQ, TEEPLOXT] TUXVOTITWV
rate = TN, a&ia, Babudg, Td&n, avaloyia
ray = akTiva

react = avTidpw

reaction = avtidpaon

reactor = avtidpaotrpag

readiness = eToludng, Mpobupia, euxépela
real = aAnBwvdg, mpayuatikdg, ENKPIVAG
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reality = nmpayuatikétng, aribela

realize = avti\apBdvopal, KaTavow, CUVELONTOTOLW, UAOTIOWW, TIPAYLATOTIOLW

reason = Adyog, attia, To Aoytkd, Kpivw

reasonable = \oyikdq

recalibration = d10p0Bwon pérpnong, KaAnedpLoua, PUBHIoN

receive = d€xopual, AauBdvw, urtodéxoual

receiver = (aro)d8Ktng

recent = mpdopaTog

recently = npdopara

recognize = avayvwpiw

recommend = GUOTAVW, CUMBOUAEUW

recommendation = cUotaon, unédelEn

record = Kataypdpw, Kataypapn deSOPEVWY, KAVW EYYPAPT|, EYYPAPT,
peKoOpP, OlOKOG TTK-ar

record player = Tuk-ar

rectifier = avopBwtg

reduce = OUIKPUVW, MIKPAVW, LELOVW, EAATTWVW

reduction = ouikpuvon, peiwon, eAdtTtwon

refer = avapgpw, avapgpopal, MapanEUnw

reference = avagopd, napanounn

refitting = avacuvappoAdynon

refrigerator = Yuyeio

regard = dAroyn, MPOooxr], 0eBACHAG, VOUIlw, apopw, avapepoual o

regardless (of) = adidpopaq, aveEdptnta and, xwpig va napbel urndyn

regret = Auroupal, HETAVIOVW, JETAVOLA, AUTN, CUANUTNTAPLA

regular = TOKTIKOG, KAVOVIKOG, OPAASG

regularly = kavovikd, opaAd

regulate = kavovilw, pubuiCw

regulation = pUBuion, kavovioudg, didtagn

regulator = puBuoTNQ

reinforce = evioxUw, evioxuom, evOuvAauwon

reinforcement = evioxuon, evduvdauwon

reject = anoppinTw, anoBdA\\w

relate = avapépw, cUOXETICW, Exw ox€on (Ue)

relation = ox€on, ouvdgela, ouyyEvela, CUOXETIOUOG

relationship = oxéon, ouvdpela npaypdtwy, ouyyévela

relative = oxeTikdg, avapopikdg, avapepdUeVOG, OUYYEVAG

relatively = oxeTikd, avapopikwg pe, o OXEON HE

relay = peA€, NAeKTPOVOLIOQ

release = aneAeubepwvw, armar\doow, arnalAayri, arneAeubgpwaon

relevant = oxeTikdg

reliable = a&émiotoqg

relief = aneAeub€pwon, avakouglon, mepiBaAPn

remain = anMouEVwW, LEVW, TIAPAUEVW

remedy = arnokatdotaon BAARNG / nudg, emokeun, Bgparneia
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remind = unevOuuiCw, BuuiCw
removal = agaipeon, BydAoio, arnoudkpuvon, arnokatdotaon (BAAGRNG)
remove = aropaKPUVW, UETAKIVW, HETAPEPW, APALPW
renew = aQvavewvw, avakawviCw
renewable = avavewoluog
repair = emokeudlw, dl0PBwWVW
repairman = £TMIOKEUAOTNG, TEXVITNG ETILOKEUWV
repel = anokpouw, anwbw
replace = enavabgTw, avtikabloTw, AvarnAnPwvw, EavatorobeTw
replacement = avatomoBEM o, avTiKatAoTaaoT, AvanAiPwaor), AVTAAAKTIKO
report = ava@opd, €kbeo, avapépw, EKBETW yeyovoTa
represent = avtinpoownelw
representation = avanapdotaon, anelkovion, AVTPOTWTIEUOT)
representative = avtinpdownog, avimpooweuTIKOG
repulsion = dnwon, anwbnon
repulsive = anwdNTIKAQ
require = {ntw, anartw, xpeltdlouat
requirement = anaitmon, avdykn, mpodilaypapn
research = €peuva
reservoir = deEauevry, udATATIOONKN
residential = owiakdg, pe dlapovr] (rMou iapgxeL dlapovr))
resist = avtéxw, avbiotauat, avtidpw
resistance = avtiotaon
resistant = avBekTIk6q
resistor = avriotdtng
resource(s) = rnyn, népol, arnobEuata
respect = géBopal, AauBdvw urtdyn, Exw ox€an, apopw, oeBaTudg
respectful = yepdrog oeaoud
responsibility = urieuBuvotnTa, eubuvn
responsible = unelbuvog
restrain = avayxatiw, epmnodifw, CUYKPOTW
result = anotéAeoua
result from = ipoépxetal, npokaleital and, sival anoté\eoua Tou...
result in = kataAryel, odnyel og, €xel oav anotéAeoua
retain = OUYKPOTW, KPATW
retaining screwdriver = katoaidl pe kaotdvia
reversal = avtioTpo®n
reverse = AvT(OTPOPOG, AVTIOTPEPW
in reverse order = e avtiotpopn gelpd, avtioTPOPWS
review = avabewpw, embewpw, Kpivw, avabewpnan, enavainyn,
enavalaupavw
revolve = mieploTPEPw, oTPIPOoyUPIlw
reward = aueiBw, mMAnpwvw, apoPn, Bpapeio, Emavog
rewire = enMAvaKaAwdILWVW
rewiring = enavakaAwdiwon
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risk = kivduvog, dlakivduvelw

rock = Bpdxog, Métpa

rod = pdpdog, Bépya

root = piCa

rotate = neploTpgpopal, MeEPLOTPEPW

rotating = meploTpePdEVOQ

rotation = meploTpoPn

rotor = pdtopag, dpouéag, Kvntoég TPoXOG

round = OTPOYYUADG, KUKAIKOG, OPALPIKAG

round-nose pliers = otpoyyuAotoiurdo

route = dladpopr}, mopeia

rubber = eAaoTIKG, TPIPTNG, YOUOAATTIXA

rubber soled shoes = nanoutola pue odAeg and eAaoTIKO
rug = XaAi

rule = kavévag, vouog, JIOKW

ruler = KuBepvrg, Xapakag, kavovag

run = TPEXW, AeITOUPYW, OPOUOG, TPEEIO

run cables = mnepvdw / eykabloTw kaAwdLa

run-hour meter = peTpntiq Katavdhwong nA. peUATOg
run low = \tyootelw

run out = PBAvw oTo TENOG, eEavtAoupal

run short of = POAvw oTo TENOG, eEavThoUpal, LOU TEAELWVEL
running cost = €€0da Aettoupyiag

rust = okoupld, o&eldwvw, oKoupLalw

rusty = oKouplaouévog

sad = \urnuévoqg

saddle = KoA\dpo

sadness = OA{Yn, pehayxoAia

safe = aopalng, olyoupog

safety = aopdiela

salary = uo064q (unviaiog)

sale = nwAnon

sales manager = dleuBuvTrg MWANCEWY
salt = a\dti, dhag (xnueia)

sample = delyua, untdédetyua, dSoKpAlw
sanitary = 0 £xwv ox€on pe v uyeia, UyLEIVONOYIKOG
satisfaction = kavoroinon

satisfactory = \kavomoinTtikdg

satisfy = kavoroww

save = eE0lKOVOUW, cWlw
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saw = TpLovL

scale = kA{uaka, dlaBdbuion

schematic = oxnuatikég

schematic diagram = oxnuatiké didypauua

science = emotriun

scientific = emotnuovikdg

scientist = emotriuovag

scissors = YaAidt

scholarship = unotpooia, pépewon

scrap paper = nMpoxeLPo XapTi

screw = (3{dq, BLOWVW

screwdriver = katoaBidt

screwholding screwdriver = katoaBidl pe ouykpamm) Bidag, apndlel, KAEPTNG

seal = oppayllw, otepewvw, oppayida

search = Ydxvw, epeuvw, (NTW

season = emnoxn

secondary = deutepelwv

sector = Topéag

secure = olyoupog, aopaing, acPpalilw, eEacpalifw, akivnTomoLw

securely = alyoupaq, e acpdiela

security = aocpdAelq, eyyunon

seem = @aivouat, potdlw

semi- (semi-) = nut- (Uodg)

semiconductor = nuaywyog

sense = aloBnon, yvwon, vonua, Aoyikr], avtiAauBdavopuatl

sensitive = euaiodnrtogq

sensitivity = eualobnoia

separate = XwpLOTOG, XWPLOPEVOG, XwPIlw, arnoxwpilw

separate excitation motor = nAektpokivntripag aveEdptntng dlEyepong

series = oelpd, akoloubia

in series = gv oelpd

series excitation D.C. motor = nAekTpokivntpag Z.P. e di€yepon oelpdq

series asynchronous A.C. motor
(with commutator)

serious = goBapdg, ornoudaiog

serve = UTNPETW, Bondbw, oepPipw

service = gEummnpétnon, unnpeoia, ppovtida

session = gUvodog, ouvedpiaaon, oxoAIkn Tiepiodog, DIBAKTIKY wpa

set = TonoBeTw, kKavovilw, kabopilw, mMpooapudlw, oTePEWVW, dUW, dUOM

setting = TornoB£om, ouvBeon, oknvoypagia, OKNvikG, kKatdotaon

severe = auotnpPadg, coBapadg

shaft = d&ovaqg

share = egpi(dl0, CUPETOXT, CUMPETEXW

sharp = ko@tepdg, 0EUG, aixunEog

sharpness = ofUtta, putepdda, opodpdtnTa

= aoUyxpovog NN/tpag E.P. pe cUNEKTN
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sheet = UN\O xapTIoU, éAaouq, oTpWHA

shield = npoaotiCw, MPOPUAACTW, KAAUTTTW, ACTIOA, MPOCTATEUTIKA KAAUYN
shift = petatémion, Bapdia, HETAKIVW

shock = tivayua, ouykAoviopdg, dévnon

shopkeeper = karaotnuatdpxng

short circuit = BpaxukUkhwua

short for = ouvtopoypapia Tou

shoulder = wuog, enwpiCopal, avalauBdavw

showroom = aibouca ekb€oewv

shunt excitation motor = nAektpokivnTipag napdA\nAng di€yepong
shut down = kAeivw, dlakdrtw T Aettoupyia

shut off = kKAeivw pe dlakdmn

side cutter = mAayloko@tNg

signal = onuatodotw, onua

signature = unoypaon

significance = onuaoia, vénua, orntoudaidtnta

significant = onuavtikég

similar = éuolog, napeuPepng, MapdUOL0g

similarity = opoldmra

simultaneous = tautdéxpovog

simultaneously = Tautéypova

since = amnd, éktote, a®’ étou, @’ doov, Ua Kal, apou

sincerely = si\ikpwvd

single = povdg, xwplotdg, dyapog

single phasing = povo@aoilkog

single-pole representation = povoypappkr avanapdotaon /oxedldypauua
siren = oelprjva

situated = tomoBeTNuUEVOQ, EUPLOKOUEVOG

situation = katdotaon, Tonobeaia

sketch = okito0, Ox€d10, OKITOdPW

skilful = kavdg, emudEElog

skilfully = pe emde€léTnTa

skilfulness = emdeEdTNTA

skill = kavétnta, erdegdTnTa

slipring = daktuAidia

slot = oxioun, eykomm

slot screw = Bida pe eykomn

snip-nose pliers = putotoiundo

sociable = Kowvwvikdg (auTdQ TOU avarTUOTEL KOWVWVIKEG OXETELG)
social = Kowwvikog

sockets = kapuddkia (epyaleia)

socket (outlet) = npiCa, peupatoddtng

socket spanner = cwAnvwTtd KAed( / katoaBidt

software = npdypapua Tou NAEKTPOVIKOU UTTIOAOYLOTH, «AOYLIOMIKO»
solar = nAakdqg
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solder = ouykOA\W, UNKO GUYKOANNOEWG, KaAAL, kaoo(tepog
soldering = ouykOAAnon

soldering gun = kKOA\NTTPL (NAEKTPLKO)

soldering iron = KOANNTAPL (KOWVO)

soldering tin = KaooITEPOKOAANNON (CUYKOAANTIKO UALKO)
solid = otepedg, oupnayng

solution = AUon, didA\uon, didhupa

solve = ANw, Sla\Uw

sort = €(dog, Ta&vouw, dlaNEyw

source = TNyn

space = JlAoTNUa, XWPOQG

special(i)ty = eldkdtnTa

specific = eldIKdg

specification = nmpoodloploudg, mpodlaypadr], caPnq MePLypaAPr
speech = \dyog, ouhia

speechless = dapwvog, Boudg

spin = MepLOTPEPW, ePLOTPOP, divn, TPoXIA

spirit level = aApdadL

split = xwpilw, dapw

spoil = xaAdw, KaTaoTPEPw

spot = onueio, otiyua, knAida, evromnifw, oNUeEWVW, OTYUATICW
spot light = mpoBoAéag

spread = eEANMAwWON, AMAWVW, OTPWVW

spring = eAatmplo, mmyn, Avolgn, mnyalw

spring hook = atoaAiva

square = TETPAYWVO

square brackets = aykUAeq

square root = TETPAYWVIKY] piCa

squared = TETPAYWVIOUEVOG, UPWUEVOG OTO TETPAYWVO
staff = npoowmnkd, emniteAeio

stage = ¢don, otddlo, oknvr) Bedtpou

stand = otékopal, néoTo

stands for = xpnouonoleital, Ti@etal avti, cupBoAilel
standard = npdtuno, p€rpo, kavévag, emninedo
standard of living = eninedo {wnig

star connection = gUvdeon aotépog

starter = ekkivntripag, uiCa

state = dn\wvw, katdotaon, moAltela

statement = €kB6eon, drAwon, mpdtaon

static = otatikdg

stationary = otdowog, akivntog

stator = oTdTng, enaywy£ag

steady = otepedg, oTabepdg, cuvEXNQ

steam = atpdg

steam boiler = atpuoAépnTag
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steel = atodA

step = Brjua, okahomndrtt

step down = unofiRAalw

step up = avuywvw

sterilizer = anootelpwtng

store = amnoBnkelUw, anobrkn, KaTdoTnua

strength = duvaun, 1oxUg

strict = auotnpdg

strike = xTunw

strip = Tawia, Awpida, apalpw, arMoouVAPOAOYW, ATIOYUUVOV®

stripdown procedure = diadikacia anocuvappoAdynong (Eepovtapioparog)

stripper = anoyupvwtig

structure = kataokeur], dour}, OIKOSOUNUA

stuck = KOAMNUEVOG (PPAKAPLIOPEVOQ)

sub- (sub-) = uné-

sub-board = unomnivakag

subdivide = unodiaipw

subdivision = unodiaipeon

subject = umokeipevo, B€ua

submit = unotdooopal, unakolw, UNOBANwW, UTIOKELAL

substance = oucia

substitute = unokatdoTaTo, avTikabloTw, AVarANPwWvw

subtitle = unétitAog

subtract = apalpw

subtransmission level = eninedo diavourg nA. evépyelag PeEong Taong

success = erntuxia

successful = ermtuxnuévoq

successfully = erutuxwg

sudden = EapvikOg, alpvidlog

suddenly = Eapvikd

suffer = uno@Epw, avéxopal, TAoxw

sufficient = apkeTdg, enapknig

sufficiently = emapkwg, apketd

suffix = npdopupua, kKatdAnén

suggest = npoteivw, uNModelkvUW

suggestion = npdtaon, unédelEn

suit = mpooapudlw, ouvapuoloyw, Tapldlw, eipal KaTdANAoG yia,
kooToUuL avdpikd

suitable = Taiplaotédg, kKaTtAANA0G, apuddlog

sulphur = 6¢io, Belapt

sum = d6polopa, mocdv, cUvolo, cuvoilw

summation transformer = aBpoL0TIKOG HETATYNMUATIOTAG

summarize = oguvoyi(w, kAvw repiAnyn, eKBETW CUVOTTTIKA

summary = rnepiAnyn

supervise = erPBAENW, EMOEWPW
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supervisor = enotdIng, enomTng, eMbewpnTNg, SIEUBUVTAG

supply = npounBelw, mpoundela, apoxm

support = otrpLyuq, urtooTtnpLEn, otnpifw, untootnpiCw

surface = emedvela

surface mounted = toroBempuévog dvw oTo CORAJ, EMPAVELAKOG, «ETT TOlXOoU»
surround = TePIKUKAOVW, TIEPIBANW, TIEpITPLyUpilw

survey = €rOKOMMOM, EMBeWPNOT), XWPOYPAPNOT), CUVOAIKN EMOTTTE(Q, LEAETN
sustain = unootnpilw, otnpilw, kpaTw

sweep function generator = yevvritpla cdpwong

switch = dlakdmTNg (NA. cUOKeUNQ)

switch off = offrjvw (pwg, NA\. cuokeun)

switch on = avdBw (pwg, nA. cuokeun)

switchboard = Taun\w, nivakag dlakoTTwy

-

tactfully = pe euygvela / AermtétnTa (TAKT)

take care of = ppovtitw

take a look at = kuttdlw, pixvw uia patid

take a risk = dlakvduveluw

take an interest in = deixvw / ekppPAalw evdlapEpov yia

take off = Bydlw

take place = AauBdvw xwpa, cupPaivel, mpayparonoleirat
tamper = avaputyvioual, avakateUopal (e KAKEG TUVETIEIEG)
tap = eAéyxw TN pon} (Uypou, nA. pelpatog), Bpuon, kAvoula, KPouvog
tape = kKopdENa, Tawia

tape recorder = payvntépwvo

telecommunications = TnAemnikowvwvieq

teleprinter = TnA€tumno

temperature = 6eppokpacia

template = povtého, urTPQq, opoiwpa oxnUATwy, OTEVOIA
tend = teivw, ppovtiCw, kateubuvopal, Exw TNV TAoN

term = 6pl0, neplodog, didpkela, 6pog

terminal = akpod€ktng

terminal blocks = ocuvdeTrpeg KOAWDIWY, KAEWEG

terminal box = kouti{ akpodekTwv

terminate = teppatitw, opilw, KaTaAyw

tester = dokIAOTNAG, EAEYKTNG, SOKIUAOTIKG KaToaRidt
therefore = yU' auté

thermal = Bepuikdg

though = av kat, poAovdtl

thread = kKAwoT, oneipwpa, BeAovidlw, KOXAOTOUW, KAVW OTEipWUaA
threaten = anel\w

through = dia péoou
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throughout = amné dkpou e1g dkpov, avrou

throw = pixvw, metw, BoAn, pi&uo

thus = €101, kat’ autdv Tov TPdTo

tidal = na\ippoikdg

tie = deoudg, do1uo, ouvdeTrPag, YPaRdTa, dévw

tight = opyuévog, Tevtwpévog, opixtdg

tighten = ooplyyw, Tevtwvw

time consuming = xpovofdpog

timer = xpovodiakdrng

time relay = xpovodiakomtng

time switch = xpovodiakdrng

tiny = pkpookorkdg

ton = 1évoq

tool = epyaleio

torque = porr

total = ouvoAikdg, oAOkANPOG, aUvoAo, dBpotoua, TARPNG
totally = ocuvoAikd, M\ pwg

touch = enaen, dyyyua, eyyilw

towards = npog

tower = nupyoq

toy = mawvidt

trade = endyyeAua, T€xvn, dOUAELd, EUMOPLO

traditional = napadooiakdg

traffic = kukhogpopia oxnudTwy

traffic lights = pavdpla pubuong kukAopopiag

train = npomnovw, (e€)aokw, eknaidelw, yupvalw, oUpw, Teaivo
trainee = aokoUuevog, HaBNTEUOUEVOG, TIPOTIOVOUEVOG
training = doknon, eknaideuon

transfer = petapopd, petaBipaon, peTapEpw
transformer = petaoyxnuatoTnq

transmission = petafiBaon, petddoon

transmit = petafiBAlw, peTadidw, EKMEUTW
transportation = petagopd eunopeupudtwy

trap = nayida, maywelw

trigger = okavddAn (érhou), TPABW TN OKAVOAAN, TIPOKAAW, EVEQYOTIOLW
trip = anoleuyviw, anoleuktng, andleuén

tripping mechanism = unxaviopég anéleuéng

trouble = gvdxAnon, AUmn, otevoxwpla, pacapia, Tapdoow, EVOXAW
troubleshooting = avixveuon / evtoropog PAARNG
trowel = puotpli

truly = aAnbwa

trust = guruoTevopal

T-square = tau (épyavo oxediaong)

tungsten = BoAppduio

turbine = oTpdPIN0G, aTOOTPORINOG, TOUpTiva
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turf = TUpon

turn = oTpo@r), MEPLOTPOPY], OTPEPW, YUPI(W

turn on = avdBw (NAEKTPIKY) CUCKEUT], TO QWG K.ATT.)
turn off = oBrvw (NAEKTPLK CUOKEUT, TO PWQ K.ATL.)
tweezers = AaBida, Tounidq, UrpoceA a

twin = d(dupog

twist = otpiYiuo, oneipa, otpoPry, oTpiBw, CUCTPEPW
tyre = eAaoTIKO QUTOKIVITOU

unavoidable = avanépeuktog

underground = undyelog

underline = unoypaupiCw

undertake = ava\auBdavw, EMIXEIPW
undervoltage = tdon Atydtepn and tnv KAvovikn
unequal = Avioog

uneven = QVWUAANOG, AVOUOLOUOPPOG
unexpected = avandvrtexoq

unfortunately = duotuxwg

unit = povdda, evémnrta

universal pliers = mévoa yevikng xpriong
universal motor = NAeKTPOKIVNTAPAG TUTIOU YIOUVIBEPTAA
unless = ektdqg edv

unlike = dlaPopeTIKAG, avopolog, DAPOPETIKA
unlivable = aBiwTog

unprotected = anpootdreutoq

unreal = un MPayuatikog

unuseful = dxpnotog

update = ekouyxpoviw

updated = eKOUYXPOVIOUEVOG, QVAVEWUEVOG
urge = napoTpuvw, eveappulvw, wONoN, Kivntpo, wbw
useful = xproog

usefulness = xpnowdétnta

\')

vacancy = kevo, kevr) B€on

vacuum cleaner = nAekTplKr) okoUma

value = a&ia, Tiun

vehicle = éxnua, popéag, peTaPépw pe OxnuUa
ventilate = aepilw, e€aepilw
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ventilation = e€aeploudg

ventilator = aveulompag, e€aeplotpag
vent openings = avoiypara e§agplopou
versatile = petatp€Yipog, eUOTPOPOG
versatility = petarpeudtnra, euotpopia
via = dla yéoou

vice = uéyyevn

vice versa = TavdnaAly, avilotpopwg
view = 6€a, droyn

viewer = Beatr|g, emBewpPnTNg

violate = napafidlw, katanatw
violently = Biaa

voltmeter = BoATdpEeTPO

warn = TpoeldoTIolw

warning = npoeidomnoinon

washing machine = m\uvtriplo pouUxwv

wash tab = okden (yia mAUGoL0)

waste = anoppiuara, andpAnTa, oratdAn, anwAeld, oratalw, KATAvaAoKw

waste products = anépAnta

water heater = Beppoaipwvag, Bepuavirpag vepou

water pump pliers = ykaZotavdAla

wave = KUua

weak = aduvarog, aocBevnq

wealth = mAouUtog, apbovia, eunuepia

welfare = eunuepla, eutuxia

weigh = (uyiCw

weight = Bdpog

wet = uypdg, Bpeyuévog, LoUTKEUW

wheel = tpoxdg

whenever = onotednnote, KABe Popd TTou

whereas = evw

whether = edv

widespread = eEAnAwon, diddoon, eEamiwvopatl, dladedouEVog

wild-life = 0 dpog avagépetal 0To TUVOAO TWV LN KAAEPYNHUEVWY QUTWV
Kal KUpla ota un eEnpepwuéva / katokidla {wa

willing = npdBupog

willingness = npoBuuia

win = Kepdilw, VIKW, vikn

wind = dvepog, Tuliyopuat, mepleAicoopat, TUAYw

winding = mieplENEN, TUAypa
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wire = oUpua

wire stripper = anoyupvwtig («yddptng») KaAwdiwv

wiring = KaAwdiwon

wiring diagram = d1dypaupa kakwdiwong
within = péoa oe

wood stove = odumna e EUAa

workshop = gpyaotnplo

world = kéopog

worldwide = avd tov kéouo

worn (out) = pBapuévog

worthwhile = a&(Cel Tov kémo

wrap = NePITUNTOW, SIMAWVW, MEPIBANW
wrench = yepuavikd kAeLd(

x-rays = aktiveg X

zinc = YPeuddpyupog, Tolykog
zip code = TaXudPOMIKOG KWALIKAG
zirconium = {lpykévio
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