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Engineering - what’s it all

about?

Tuning-in

Task 1 List the main branches of engineering. Combine your list with others in your
group. Then read this text to find out how many of the branches listed are
mentioned.

10

Engineering is largely a practical activity. It is about putting ideas into
action. Civil engineering is concerned with making bridges, roads,
airports, etc. Mechanical engineering deals with the design and
manufacture of tools and machines. Electrical engineering is about
the generation and distribution of electricity and its many
applications. Electronic engineering is concerned with developing
components and equipment for communications, computing, and so
on.

Mechanical engineering includes marine, automobile, aeronautical,
heating and ventilating, and others. Electrical engineering includes
electricity generating, electrical installation, lighting, etc. Mining and
medical engineering belong partly to mechanical and partly to
electrical.

Task 2 Complete the blanks in this diagram using information from the text.

Engineering

Ciwvil

| Electrical 4

Automobile

Aeronautical 4 Electricity Electrical 6
5 installation

7 Medical



Task 3

Reading Introduction

In your study and work, it is important to think about what you are going to
read before you read. This helps you to link old and new knowledge and to
make guesses about the meaning of the text. It is also important to have a clear
purpose so that you choose the best way to read. In this book. vou will find
tasks to make you think before you read and tasks to help you to have a clear
purpose when you read.

Study these illustrations. They show some of the areas in which engineers
work. Can you identify them? What kinds of engineers are concerned with
these areas — electrical, mechanical, or both?

Now read the following texts to check your answers to Task 3. Match each
text to one of the illustrations above.



Task 5
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Transport: Cars, trains, ships, and planes are all products of
mechanical engineering. Mechanical engineers are also involved in
support services such as roads, rail track, harbours, and bridges.

Food processing: Mechanical engineers design, develop, and make
5 the machines and the processing equipment for harvesting, preparing
and preserving the foods and drinks that fill the supermarkets.

Medical engineering: Body scanners, X-ray machines, life-support

systems, and other high tech equipment result from mechanical and

electrical engineers combining with medical experts to convert ideas
10 into life-saving and life-preserving products.

Building services: Electrical engineers provide all the services we
need in our homes and places of work, including lighting, heating,
ventilation, air-conditioning, refrigeration, and lifts.

Energy and power: Electrical engineers are concerned with the

15 production and distribution of electricity to homes, offices, industry,
hospitals, colleges and schools, and the installation and maintenance
of the equipment involved in these processes.
Source: Adapted from Turning ideas into action, Institution of Mechanical Engineers,

and Engineering a Career, Institution of Electronics and Electrical Incorporated
Engineers.

Language study deals/is concerned with

What is the link between column A and column B?

A B
mechanical machines
electrical electricity

Column A lists a branch of engineering or a type of engineer. Column B lists
things they are concerned with. We can show the link between them in a
number of ways:

Mechanical engineering deals with machines.
Mechanical engineers deal with machines.
Mechanical engineering is concerned with machines.
Mechanical engineers are concerned with machines.
Machines are the concern of mechanical engineers.

(0 B VN

Match each item in column A with an appropriate item from column B and
link the two in a sentence.

A B

marine a air-conditioning

aeronautical b roads and bridges

heating and ventilating ¢ body scanners

electricity generating d cables and switchgear
automobile e communications and equipment
civil f ships

electronic g planes

electrical installation h carsand trucks

medical i power stations



Task 6
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Task 7

Word study Word stress

Words are divided into syllables. For example:

engine en.gine
engineer en.gin.eer
engineering en.gin.eer.ing

Each syllable is pronounced separately, but normally only one syllable is
stressed. That means it is said more slowly and clearly than the other syllables.
We say 'engine but engin'eer. A good dictionary will show the stressed syllables.

Listen to these words. Try to mark the stressed syllables.

machinery
mechanical
machine
install
installation
electricity
electrical
electronics
aeronautical
ventilation

Writing
Fill in the gaps in the following description of the different branches of

engineering using information from this diagram and language you have
studied in this unit.

Engineering

Civil

| | |

Mechanical Electrical Electronic

l

Marine

l

| | I ¥ i

Automobile Aeronautical Heating and Electricity Electrical Lighting

ventilating generating installation

1

Mining Medical



Task 8
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Task 9
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The main branches of engineering are civil. L ,and
electronic. Mechanical engineering is : machinery
of all kinds. This branch of engineering includes : , automobile,

’ , and heating and ventilating. The first three are concerned with
transport: e , cars and planes. The last ! with air-

conditioning, refrigeration, etc.

Electrical engineering deals with : from generation to use.
Electricity generating is concerned with - stations. Electrical
installation deals "' cables, switchgear, and connecting up
electrical equipment.

Two branches of engineering include both >~ and"” —
engineers. These are mining and - engineering. The former deals
with mines and mining equipment. the latter with hospital of all
kinds.

Listening

Listen to these short extracts. To which branch of engineering do these
engineers belong?

Listen again. This time note the words which helped you decide on your
danswers.



Task 1

Task 2
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Central heating

Tuning-in

How can you heat a house in cold weather? List the possible wavs.

Reading Predicting

In Unit 5 we learnt how using the title can help us to predict the contents of a
text. Diagrams are also very useful in helping the reader to make the right
guesses about what a text will contain. Before you read a text. read the title and
look at any diagrams it contains.

Using the diagram, try to explain the function of these components:

the pilot light

the heat exchanger fins
the tlue

the thermostat

the pump

Cold water inl

~Flue

Hot water out

Pump Burnt gase_s

Bouler thermostat

control

Finned heat
exchanger E S ———
Pilot light

Burner

Quter casting

Gas supply
IGas controls

‘ Air for combustion



Task 3 Scan this text quickly to check the explanations you made in Task 2. You
may not find all the information you want.

Gas central heating

Most gas central heating works on the ‘wet’ system of heat transfer
between water flowing through pipes. A typical system includes a
boiler, a network of pipes, a feed, and expansion tank, radiators,
and a hot water storage system.

5 |nconventional boilers, water is heated by gas burners. It isthen
pumped around the central heating system and the hot water
storage cylinder. The flow of gas to the burner is controlled by a
valve (or valves) which can be operated by a time switch or by a
boiler thermostat, hot water cylinder thermostat, or by a

10 thermostat located in one of the rooms.

Airis necessary for complete combustion and is supplied to the
burners either from inside the house, when adequate ventilation
must be ensured, or directly from outside through a balanced flue.

Water is circulated through a heat exchanger above the burner. The

15 heat exchangeris made of tubes of cast iron or copper, which resist
corrosion. Both types use fins to increase the surface area in
contact with water, which improves the transfer of heat. A
thermostat located in the boiler causes the gas control valve to shut
off when the water temperature reaches the pre-set level.

20 After being pumped through a diverter or priority valve, water
circulates around either one of two loops of pipework, which act as
heat exchangers. One loop passes through the inside of the hot
water storage cylinder in a coil arrangement. Heat is transferred to
the surrounding water, which can then be drawn off from this

25 cylinder from various hot taps in the house when required. The
loop then returns to the boiler for re-heating.

The other loop of the circuit passes to the radiators, which provide
room heating. Several radiators are generally connected, where
one pipe provides the hot water input and the other carries the cold

30 water back to the boiler. In this way, all radiators receive hot water
directly from the boiler.

Source: ‘Inside out: Central Heating’, Education Guardian

Task 4 Put these statements in the correct sequence. The first and last have been
done for you.

a Water is circulated through a heat exchanger. 1
b The loop returns to the boiler for re-heating. —

One loop passes through the inside of the hot water storage

cylinder in a coil of pipes. =
Water is heated by gas burners.

The hot water is pumped through a diverter valve. S

The other loop of the circuit passes to the radiators. _

08 = O S

|

Cold water from the radiators returns to the boiler.



Task 5 Use the statements in Task 4 to label the stages shown in this diagram of a
heating system.

Cold water| Allie
tank

Hot water
cylinder

First floor
o Bl & T
L Diverirvaive
Ground floor i g z 1| Boiler - " 4 Ho
= Radiators |
éé 7 : Cold
1

Language study Time clauses

What is the relationship between these pairs of actions? How can we link each
pair to show this relationship?

1 Cold water passes through a heat exchanger.
The water is heated.
2 The water is heated.

[t reaches a pre-set temperature.

3 The water is heated.
It is pumped to a diverter valve.

4 The water temperature reaches the right level.
The gas control valve shuts off.

We can show how actions are linked in time by using time clauses.

We can use as to link two connected actions happening at the same time. For
example:

1 As cold water passes through a heat exchanger, the water is heated.
We can use until to link an action and the limit of that action. For example:
2 The water is heated until it reaches a pre-set temperature.
Note that until normally comes between the stages.

We can use after to show that one action is followed by another action. For
example:
3 After the water is heated, it is pumped to a diverter valve.

We can use when to show that one action happens immediately after another.
For example:
4 When the water temperature reaches the right level, the gas control valve
shuts off.

Note that when the time word comes first in the sentence. a comma () is used
after the time clause.



Task 6

Task 7

Link these sets of actions with appropriate time words.

The system is switched on.

Cold water passes through a heat exchanger in the boiler.
The water passes through the heat exchanger.

The water becomes hotter and hotter.

The water reaches a pre-set level.

The water temperature reaches the pre-set level.

A thermostat causes the gas control valve to shut off.

The water is pumped to a diverter valve.

The water goes to the hot water cylinder or the radiators.
Hot water passes through the inside of the hot water storage cylinder in a coil
arrangement.

Heat is transferred to the surrounding water.

The hot water flows through the radiators.

The hot water loses heat.

The water passes through the radiators.

The water returns to the boiler.

Word study

The words listed in the first column of this table are common in descriptions of
technical plant. They describe how substances are moved from one stage of
the process to the next. Some of these words can be used for any substance:;
others are more specific. Write an X under Solids, Liquids, or Gases if the word
on the left can be used to talk about them. The first example has been done for
you.

Solids Liquids Gases

carried X X X
circulated

conveyed

distributed

fed

piped O S " -
pumped g e

supplied

10



Refrigerator

3

Tun

i orks y try to
Study this diagram. It explains how a refrigerator works. In your group try

. 3 of ¥ thc
work out the function of each of the numbered components using

information in the diagram.

Task 1
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Thermostat control

Evaporator

Foam or glass fibre
insulation material

11



Task 2

Reading Dealing with unfamiliar words, 1

You are going to read a text about refrigerators. Your purpose is to find out
how they operate. Read the first paragraph of the text below. Underline any
words which are unfamiliar to vou.

Refrigeration preserves food by lowering its temperature. It slows
down the growth and reproduction of micro-organisms such as
bacteria and the action of enzymes which cause food to rot.

You may have underlined words like micro-organisms, bacteria, or enzymes.
These are words which are uncommon in engineering, Before vou look them
up in a dictionary or try to find translations in vour own language. think! Do
you need to know the meaning of these words to understand how refrigerators
operate:

You can ignore unfamiliar words which do not help you to achieve your
reading purpose.

Now read the text to check your explanation of how a refrigerator works.
Ignore any unfamiliar words which will not help you to achieve this purpose.

Fridge

i 5 5 ] para
Refrigeration preserves food by lowering its temperature. It slows 1
down the growth and reproduction of micro-organisms such as
bacteria and the action of enzymes which cause food to rot.

Refrigeration is based on three principles. Firstly, if a liquid is 2
5 heated, itchanges to a gas or vapour. When this gas is cooled, it

changes back into a liquid. Secondly, if a gas is allowed to expand,

it cools down. If a gas is compressed, it heats up. Thirdly, lowering

the pressure around a liguid helps it to boil.

To keep the refrigerator at a constant low temperature, heat must 3
10 be transferred from the inside of the cabinet to the outside. A

refrigerant is used to do this. It is circulated around the fridge,

where it undergoes changes in pressure and temperature and

changes from a liquid to a gas and back again.

One common refrigerant is a compound of carbon, chlorine, and 4
15 fluorine known as R12. This has a very low boiling point: -29°C., At

normal room temperature (about 20°C) the liquid quickly turns into

gas. However, newer refrigerants which are less harmful to the

environment, such as KLEA 1343, are gradually replacing R12.

The refrigeration process begins in the compressor. This 5
20 compresses the gas so that it heats up. lt then pumps the gasintoa

condenser, a long tube in the shape of a zigzag. As the warm gas

passes through the condenser, it heats the surroundings and cools

down. By the time it leaves the condenser, it has condensed back

into a liquid.

25 Liquid leaving the condenser has to flow down a very narrow tube 6
(a capillary tube). This prevents liquid from leaving the condenser
too quickly, and keeps it at a high pressure.

12



Task 3

OO0 N1 SN UL W W b

=

As the liquid passes from the narrow capillary tube to the larger 7
tubes of the evaporator, the pressure quickly drops. The liquid
30 turnsto vapour, which expands and cools. The cold vapour
absorbs heat from the fridge. It is then sucked back into the
compressor and the process begins again.

The compressor is switched on and off by a thermostat, a device 8
that regulates temperature, so that the food is not over-frozen.

Source: ‘Inside out: Fridge', Education Guardian

Language study Principles and laws

Study these extracts from the text above. What kind of statements are they?

-

If a liquid is heated, it changes to a gas or vapour.

[

If a gas is allowed to expand, it cools down.

3 Ifagasis compressed, it heats up.
Each consists of an action followed by a result. For example:

Action Result

a liquid is heated it changes to a gas or vapour
These statements are principles. They describe things in science and
engineering which are always true. The action is always followed by the same
result.
Principles have this form:

If/ When (action — present tense), (result — present tense).

Link each action in column A with a result from column B to describe an
important engineering principle.

A Action B Result

a liquid is heated it heats up

a gas is cooled there is an equal and opposite
a gas expands reaction

= a1

a gas is compressed ¢ it changestoa gas

a force is applied to a body d it extends in proportion to the force
a current passes through a wire e itistransmitted equally throughout
a wire cuts a magnetic field the fluid

pressure is applied to the surface I acurrentisinduced in the wire

ol an enclosed fluid g itcoolsdown

a force is applied to a spring fixed h it sets up a magnetic field around the

at one end wire
i itchangesto aliquid

13



Word study Verbs and related nouns

Task 4 Each of the verbs in column A has a related noun ending in -er or -or in
column B. Complete the blanks. You have studied these words in this and
earlier units. Use a dictionary to check any spellings which yvou are not
certain about.

A Verbs B Nouns
For example:
refrigerate refrigerator

1 condense
2 evaporator

3 compress

4 resist -
5 charger
6 generate
7 conduct —_—
8 exchanger
9 radiate
10 control

Writing Describing a process, 2: location
Study this diagram. It describes the refrigeration process.

Evaporator /" WIGHFRESSURE )
| LiQuiD

HEAT FROM
FOOD IN CABINETiI
i\d

vve)) @

TRANSFERS HEAT TO
WaRM ATMOSPHERE
LOW- .
PRESSURE
GAS (/_T\
Tl Compressor

—

Condenser

&

/

/-___/
O0L HIG

CODLAIGH |
\_PRESSURE LiQuin/ |
— >

HOT HIGH
PRESSURE GAS

-

In Unit 13 we learnt that when we write about a process. we have to:

1 Sequence the stages

2 Locate the stages
3 Describe what happens at each stage
4  Explain what happens at each stage



Task 5
a
b
(e
d
e
f
8
h
Task 6
1
2
3
4
5
Task 7

For example:

sequence location description
The refrigeration process begins in the compressor. This compresses the gas

explanation
so that it heats up.

In this unit we will study ways to locate the stages.

Put these stages in the refrigeration process in the correct sequence with the
help of the diagram above, The first one has been done for you.

The liquid enters the evaporator.

The gas condenses back into a liquid.

The vapour is sucked back into the compressor.

The gas is compressed. 1

The liquid turns into a vapour. —

The gas passes through the condenser.

The liquid passes through a capillary tube.

The high pressure is maintained.

There are two ways to locate a stage in a process.
1 Using a preposition + noun phrase. For example:

The liquid turns to vapour in the evaporator.
The gas cools down in the condenser.

I

Using a where-clause, a relative clause with where rather than which or
who. to link a stage. its location and what happens there. For example:

The warm gas passes through the condenser, where it heats the
surroundings and cools down.

The refrigerant circulates around the fridge, where it undergoes changes
in pressure and temperature.

Complete each of these statements.

The gas passes through the compressor, where

It passes through the condenser, where

The liquid passes through a capillary tube, where

The liquid enters the evaporator. where

The cold vapour is sucked back into the compressor, where

Add sequence expressions to your statements to show the correct order of
events. For example:

First the gas passes through the condenser ...

Make your statements into a paragraph adding extra information from the text
in Task 2 if you wish. Then compare your paragraph with paragraphs 6. 7. and
8 from the text.

15



4 Washing machine

Tuning-in

Task 1 Many items found in the home contain control systems. The washing
machine is one of the most complex. List some of the factors the control
system of a washing machine must handle. This diagram may help you.

Shock absorber\

o, o
%i:'z‘ Solenoid

: valves
Water in

Drum \.

Control uni_tl\
\

Pressure
sensor

Temperature
sensor

Heater

" Motor

Door lock
and sensor

Fig.1 Cross- section through a washing machine

Reading Reading diagrams

In engineering, diagrams carry a great deal of information. They can also help
you to understand the accompanying text. For this reason, it is helpful to try to
understand any diagram belore reading the text.

Task 2 Study the diagram again. Try to explain the function of each of these items.
1 Pump
2 Motor

16



Shock absorber
Solenoid valves
Heater

Pressure sensor
Door lock and sensor
Temperature sensor
Fan

=T BN R BV B

Task 3 Read this text to check your answers to Task 1.

Control systems in the home

Most devices in the home have some sort of control. For example,
you can control the volume of a TV by using a remote control. The
building blocks of a control system are:

Input = Control - Output
Press button Signal is Volume
on remote control sentto TV is adjusted

The input can be any movement or any change in the environment.
5 Forexample, a drop intemperature may cause a heating system to
come on.

The control may change the size of the output (for example,
adjusting the sound of a TV). Often this involves changing one kind
of input into a different kind of output. For example, opening a

10 window may set off a burglar alarm.

Qutputs can be of many kinds. An alarm system may ring a bell,
flash lights, and send a telephone message to the police.

Most control systems are closed loops. That means they

incorporate a way of checking that the output is correct. In other
15 words, they have feedback. The thermostat in a central heating

system (Fig. 2) provides constant feedback to the control unit.

Temperature | |  Control Boiler .| Boiler/Pump
sensor unit switch Radiators

a

Feedback

Fig. 2

The control system of a modern washing machine has to take into
account several different factors. These are door position, water
level, water temperature, wash and spin times, and drum speeds.

20 Most of them are decided when you select which washing program
to use.

Fig. 3 shows a block diagram of a washing machine control system.
You can see that this is quite a complex closed loop system using
feedback to keep a check on water level, water temperature, and

25 drum speeds.

17



Task 4

Program
selector
Clock
L v
5| Water level > T
5 sensor e - Pump
Door position = i
et & #| Water valves
Control
unit
Water temp. S %
> sensor > > Heater +——
Drum speed = 2l
GanCor » - Motor
\
Feedback
Feedback
Feedback
Fig.3

The control unit is the heart of the system. It receives and sends out
signals which control all the activities of the machine. It is also
capable of diagnosing faults which may occur, stopping the
program, and informing the service engineer what is wrong. Itis a

30 small, dedicated computer which, like other computers, uses the
language of logic.

Source: P. Fowler and M. Horsley, ‘Control systems in the home’, CDT: Technology

Read the following text to find the answers to these questions:

What device is used to lock the door?
What provides feedback to the control unit about the door position?

Text 1

Door position

The machine will not start any program unless the door is fully
closed and locked. When the door is closed, it completes an
electrical circuit which heats up a heat-sensitive pellet. This
expands as it gets hot, pushing a mechanical lock into place and

5 closing a switch. The switch signals the control unit that the door is
closed and locked. Only when it has received this signal will the
control unit start the wash program.

Now work in pairs, A and B.

Student A: Read Texts 2 and 3.
Student B: Read Texts 4 and 5.

Complete your section of the table opposite. Then exchange information with
your partner to complete the whole table.

18
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Control factor Operating device Feedback by

Door position heat-sensitive pellet switch

Water level —

Water temperature

Wash and spin times — =

Drum speeds .

Text 2

10

Water level

When a wash program first starts it has to open the valves which
allow the water in. There are usually two of these valves, one for hot
water and one for cold. Each must be controlled separately
depending on the water temperature needed for that program. The
valves are solenoid operated, i.e. they are opened and closed
electrically.

The rising water level is checked by the water level sensor. Thisis a
pressure sensor. The pressure of the air in the plastic tube rises as it
is compressed by the rising water. The pressure sensor keeps the
control unit informed as to the pressure reached and the control
unit uses the information to decide when to close the water inlet
valves.

Text 3

Water temperature

The temperature sensor, a type of thermometer which fits inside the
washer drum, measures the water temperature and signals it to the
control unit. The control unit compares it with the temperature
needed for the program being used. If the water temperature is too
low, the control unit will switch on the heater. The temperature
sensor continues to check the temperature and keep the control unit
informed. Once the correct temperature is reached, the control unit
switches off the heater and moves on to the next stage of the
program.

Text 4

5

Clock

The control unit includes a memory which tells it how long each
stage of a program should last. The times may be different for each
program. The electronic clock built into the control unit keeps the
memory of the control unit informed so that each stage of each
program is timed correctly.

19



Task 5

Task 6

Text 5

Drum speed

During the washing and spinning cycles of the program, the drum
has to spin at various speeds. Most machines use three different
speeds: 53 rpm for washing; 83 rpm for distributing the load before
spinning; 100 rpm for spinning.

5 The control unit signals the motor to produce these speeds. The
motor starts up slowly, then gradually increases speed. The speed
sensor, atachogenerator, keeps the control unit informed as to the
speed that has been reached. The control unit uses the information
to control the power to the motor and so controls the speed of the

10 drum at all times.

Language study If/Unless sentences

Fill in the blanks in this table using the information in Fig. 3 and the texts in
Task 4.

Sensor Condition Control unit action

Water level low open inlet valves
level high enough

Water temperature I switch on heater
high enough

Drum speed

decrease motor speed

The conditions which the sensors report determine the action of the control
unit. We can link each condition and action like this:

If the water level is low, the inlet valves are opened.
Write similar sentences for the other five conditions given.

Now study this example:

Sensor Condition Control unit action
Door Door open Machine cannot start
Door closed Machine can start

We can link these conditions and actions as follows:

—

If the door is open. the machine cannot start.
2 Ifthe door is closed. the machine can start.
3 Unless the door is closed, the machine cannot start.

We use unless when an action cannot or will not happen if a prior condition is
not true. In example 3, Unless means If ... not. We can rewrite 3 as:

If the door is net closed. the machine cannot start.

20



Task 7

Task 8

Complete these sentences using Unless and your knowledge of engineering.
Unless the ignition is switched on. a car cannot
Unless the pilot light is on. gas central heating will not

Unless the diverter valve is switched to central heating, the radiators will not

Unless there is current flowing in the primary coil of a transformer, there will

be no current in the coil.
Unless there is in the cylinders, a petrol engine will not start.

Unless the doors are

. a lift will not operate.
Unless mild steel is painted, itwill |

Unless electrical equipment is earthed. it may be

Writing Explaining a diagram

Study this diagram of a pressure sensor. Explain how it works by linking each

pair ol actions with appropriate time words.

P R T A T T
Electrical supply to
fill valve via switch

A wash programme lirst starts.

It opens the valves to allow the water in.
The water level in the drum rises.

The air in the plastic tube is compressed.
The pressure rises.

The diaphragm moves upwards.

This continues.

The switch contacts are separated.

This happens.

The fill valves are closed.

21



Task 9

Join the following groups of statements to make longer sentences. Use the
words printed in italics above each group. You may omit words and make
whatever changes you think are necessary in the word order and
punctuation of the sentences. Join the sentences to make a paragraph.

which
The temperature sensor measures the water temperature.
The temperature sensor is a type of thermometer.

and
The temperature sensor fits inside the washer drum.
The temperature sensor signals the water temperature to the control unit.

which
The control unit compares the water temperature with the temperature.
The temperature is needed for the programme being used.

If
The water temperature is too low.
The control unit will switch on the heater.

and
The temperature sensor continues to check the temperature.
The temperature sensor keeps the control unit informed.

When ... and

The correct temperature is reached.

The control unit switches off the heater.

The control unit moves on to the next stage of the programme.

22



Glossary of engineering terms
and abbreviations

The definitions in this glossary refer to words only as they are used in this book. The
meanings of certain words will vary according to context. As the texts in this book are
authentic and come from a variety of sources. some inconsistency in hyphenation and

spelling is inevitable.

The unit and task numbers indicate where the word lirst appears.

Abbreviations used in the text
R = Reading section
SP = Speaking practice

T =Task
TS = Tapescript
I = Unit

W = Writing section

1= noun
adj = adjective
v=verb

A-frame /e freim/ n[U10. T5] a
structural frame in the shape of the
letter A

ac /e1 'siz/ n[U23, T6] alternating current

aerodynamic / coraodar nemik/ adj
[U12, T3] designed to reduce wind
resistance

air classifier /'ea klesitaa(r) n|U27,
T3] a machine which uses air (o segregate
materials by size and weight

alarm /2'la:m/ n[U11, T3] a means of
attracting attention utilizing either sound
or vision

alloy /'®la/ n [U12, T3] a metal formed by
mixing together other metals and
elements

alternator /' x:ltoneita(r)/ n |U17, T3] a
tvpe of generator producing alternating
current

amplifier “wemplifaia(r)/ n [U16, T8 an
electronic device which converts small
signal changes to large

anthropomorphic / @nlrapa'ma:fik/ n
[U28, T3] of human-like form

armature "‘a:matfa(r)/ n[U6, T2] the
moving part of an electric motor which
comprises a piece of iron with loops of wire
running round it; the current through the

wire is reversed to provide the changes in
magnetic fields required to make the
motor run

bearing /'beariy/ n [U2, T4] a device to
reduce Iriction and wear between a
rotating shaft and a stationary part: may
contain balls or rollers

bimetallic corrosion/ hamatehik
ka'raosn/ n |U22, T6] see galvanic
corrosion

block diagram /'blnk daiagriem/ n
[U11, T3] schematic drawing showing
dilferent functions in a system or stages in
a4 process

body scanner /'bodi skena(r)/ n[U1,T4|
a medical electronic device for building up
an image of the internal organs ol a
patient

brittle /'britl/ adj |U3, T2] describes a
material which tends to break easily, e.g.
glass

brushes /'bra[iz/ n [U6, T2] spring-loaded
carbon blocks which carry the electric
current to the commutator of an electric
maotor
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buoyancy /'boiansy/ n [U5, T3] the
upthrust exerted by a fluid

buzzer /'baza(r) n[U7, T5TS] a device
which uses an electric signal to produce a
buzzing sound

CAD /ked/ n[U20, T1] computer-aided
design

CAM /kem/ n[U20, T2]| computer-aided
manufacture

cam 'kem/ n [U4, T7] a specially profiled
part which is fitted to a rotating shalft to
produce linear motion

capillary tube /ka'pilart tju:b/ n[U15,
T2] a tube with a very small diameter bore

CAPP /kxp/ n [U20, T2] computer-aided
process planning

carbon fibre /'ka:bn faiba(r)/ n [U25,
T5] high-strength fibre made [rom carbon
atoms

carburettor/ ka:ba'reta(r)/ n[U17,T3] a
device where air and petrol are mixed in
an internal combustion engine

Cartesian co-ordinates /ka: ti:3n
kau's:dmnats/ n [U28, T5| information
about the position of a body in space using
distances measured from three
intersecting planes

chain wheel /'tfemwi:l/n[U12,T1]a
toothed pulley or sprocket used for
transmitting torque by a chain

charger /'t[a:dza(r)/ n[U15, T4] a device
which contains a unit for converting
mains power to direct current at a suitable
voltage for charging batteries

chisel /'t[1zl/ n|U18, T3] a steel tool with
one end formed into a cutting edge

CIM /sim/ n [U20, T1] computer-integrated
manufacturing: describes a series of
processes or activities co-ordinated by
using a computer

circuit breaker /'s3:kit bretka(r)/ n
[U21, T6] an electrical switch fitted with
an overload protection cut out

closed loop / klaozd'lu:p/n [U11, T3] a
system where part of the output of a
system is fed back into the input to modify
the output

commutator /'komju: terta(r)/ n [U6, T2]

the part of the armature of an electric

motor which is in contact with the

brushes: it reverses the flow of current

through the armature

compactdisc/ kompzkt 'disk/ n[U13,
T2] plastic disc used to store high quality
sound recordings or computer data on its
surface

component evaluation /kom pasnant
weljo'erfn/ n[U30, T4] the testing of a
component to ensure it conforms to
specifications

composite /'kpmpozit/ n1|U25,T4| a
fibre-reinforced plastic material

compressed air /kom prest'ea(r)/ n
[U18, T1] air at higher than atmospheric
pressure; used to power pneumatic devices
such as drills

compression /kam'pre[n/ n [U4, T4 the
effect of forces which act to squash a
structure

computer model /kom'pju:to modl/ n
[U24,T7] a representation of a design
created in 3D on a computer using a CAID
programme

computer-based /kom'pju:ta beist/ adj
|U30, T3] describes a system which relies
on the use of a computer

condenser /kon'densa(r)/ n[U15,T2] a
unit where vapour is converted back into
a liquid

conductor /kon'dakta(r)/ n U3, T3] a
material which will transmit electricity or
heat

constraint /kon'stremnt/ n|U28, T6] limit
imposed by the nature of a mechanism

cooling duct /'ku:lip dakt/ n [U23,T9) a
passageway to allow air to pass to a hot
surface. for example, in a motor

corrosion-resistant /ka'rauzn ri zistant/

adj [U3, T3] describes a material which
can be used in environments where long-
term strength or appearance is important,
e.g. stainless steel

corrosive /ka'roosiv/ adj [U9, T1]
describes a substance which corrodes (eats
or wears away), usually by chemical
action

crankshaft /'kregk[a:fU/ n [U4, T2| the
main shaft of an engine which carries the
cranks for the pistons

crevice corrosion /'krevis ko raosn/ n
[U22, T6] corrosion in cracks or crevices
in pipes carrying liquids

cylinder head /'silinda hed/ n U3, W]a
plate which seals the ends of cylinders on
internal combustion engines; it contains
the valves

24



damper /'dempa(r)/ n[U23, T2] a device
litted between the chassis and axle of a
vehicle to remove spring effects and
smooth travel

database /'detabers/ n|U20, T2| a bank
of information stored in a computer for
casy access

de /di: 'si:/ n [UB, T5] direct current

debug / di:'bag/ vt [U29, T2] detect, locate
and correct faults

degrees of freedom /di gri:z ov
‘frizdam/ n [U28, T4] the movements
achievable by a robot in three-dimensional
space

desalination / di:seli'neifn/n [U29, T5]
production of fresh water from sea water

die /dar’ n|U13, T7] a specially shaped
block of metal used as a mould for other
materials

die-cast /'daika:st/ adj [U12, T6]
produced from moulds

disc brakes /' disk breiks/n[U19, T2]
brakes in which a caliper clamps brake
pads onto a disc connected to the wheel of
the vehicle

diverter valve /dai'va:ia velv/ n[U8, T6]
a valve used in central heating to redirect
the flow of hot water from radiators to
water heating and vice versa

documentation / dokjomen'teifn/ n
[U30, T9] the complete description of a
product in words and drawings at every
stage in its manufacture

ductile /'daktail/ adj [U3, T3] describes a
material which can be stretched and yet
retain its strength. e.g. copper

ductility /dak'tility n [U26, T9] quality of
being ductile

EDM/ i: di: 'em/ n[U20, T2] engineering
data management

elastic limit /1 lesuk Lt/ n|U26, T6|
the point at which a material will no
longer return to its original shape after
tensile forces are released

elasticity /iles'usiti/ n [US, T3] the
property of a material to stretch and then
return to its original state

encapsulation /i kepsjo'lerfn/ n[U3,
T3] the process of completely embedding a
component in a resin as protection from
the environment

engine /‘end3in/ n [U3, W] a device which
coverts fuel into work

equilibrium / ekwi'libriam/ n |[U5, T3]
balance (a structure is in equilibrium
when all the forces on it are stable and
there is no movement)

escalator /'eskaleita(r)/ n[U4, T2]
moving stairs

evaporator /i'veparerta(r)/ n[U15,T2] a
unit in which a liquid is converted into a
vapour

exfoliate corrosion /eks'faoliat
ka rauzn/ n[U22, T6] when tlakes of metal
are displaced due to corrosion

extrusion /ik'stru:sn/n[U13, T7]a
manufacturing process whereby a
material in its plastic state is forced
through a die, e.g. to make plastic pipes

feedback /'fi:dbek/n[U11, T3] a signal
responding to the output of a system
which is returned to the input to modity
the output

field magnet /'fi:ld magnat/ n[UB,T2]a
magnet for producing and maintaining
the magnetic field in a generator or
electric motor

friction /'frik[n/ n [U5, T2] the resistance
experienced when two bodies rub against
each other

fuel cell /'fjual sel/ n [U25, T4] a cell
which converts the chemical energy of a
fuel to electrical energy

fulerum /'folkram/ n [U5, T6] the pivot
point of a system of levers. e.g. the screw in
a pair of scissors

galvanic corrosion /gl'vienik
ka,rau3n/ n [U22, T6] the corrosion which
results when two dissimilar metals are
connected in the presence of moisture

gears /gioz/ n[U12, T1] an arrangement of
toothed wheels which mesh together to
change the speed or direction of
movement

goggles /'gogalz/ n (U9, T7 | protective
eye wear completely surrounding the eyes

granules /'grenjuslz/ n [U13, T7|
material, e.g. plastic, in the form of small
grains
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grinder /'gramda(r)/ 1 1 (U9, T3] a
machine with a rotating disc of abrasive
material used for sharpening tools and
removing rough edges [U29 SP (A)]a
grinding machine operator

guard /ga:d/ n[U9, T3] a device to
saleguard the operators of moving
machinery

hammer mill 'hemamil n1[U27, T3] a
crushing machine using impacts from
rotating arms

hazard /'hxezad/ n [U9, T2] danger

heat exchanger /'hi:t iks tfemdsa(r)/ n
U8, T3] the part of a boiler where the
water is heated

heat-resistant/ hi:t r1 zistant/ aidj | U3,
T3] describes a material which will
withstand exposure to high temperature

hinge /hind3/ 1 [U5, T6] a tlexible
mounting for doors and lids

hydraulic /hai'dra:lik/ adj [U19, T2]
describes a system using cylinders and
pistons and driven by a fluid

ignition /ig'nifn/ n[U28, T9| the circuit
which allows high-tension current to pass
to the sparking plugs in an internal
combustion engine

insulator /msjo leita(r) n[U3, T3] a
substance which will not transmit
electricity or heat

interface /'mntafers/ n [U28, T2| hardware
and soltware to enable a computer to
communicate with the device to be
controlled

intergranular corrosion / mtagrenjola
ka'rauzn/ n [U22, T6| corrosion at the
boundaries of the crystal grains of a
material

IT /an 't/ n [U20, T1) information
technology

jig /d31g/ n[U29 SP (A)] a work-holding
device made for a specific component, e.g.
to hold it for driiling

JIT/ dzeran 'tiz/ n [U20, T2] just-in-time
manulacturing

laser /'leiza(r)/ n [U13, T2] Light
Amplification by Stimulated Emission of
Radiation

LCD/ el si: "diz/ n [U16, T6] liquid crystal
display

load cell /'lavd sel/ n [U16, T5] a load-
measuring element using an electrical
strain gauge as the measuring device

malleable /'m:cliabl/ adj [U3, T3]
describes a material which can be
stretched without breaking apart, e.g.
copper

manipulator /ma'nipjo leita(r)/ n [U28,
T2] the part of a robot which carries out
the work

methods engineer /'metadz
endzr mia(r)/ 1 [U29, T7 | someone
concerned with establishing the best
production method and equipment for
making an article

micrometer ‘mai'kromua(r)/ n|U29, T2]
a U-shaped gauge used for precise
measurement of thicknesses: the gap
between the measuring faces is adjusted
by rotating a screw thread encased in a
graduated sleeve

microprocessor/ maikrav'praosesa(r)/
n[U186, T5] integrated circuit chip at the
centre of a computer for controlling the
system and processing the data

mill ‘mil/ n [U29, SP (B)] a milling
machine: uses multi-toothed cutters to
shape metals and plastics

miller /'mila(r)/ n [U29, SP (A)] a milling
machine operator

MRP/ em a: 'pi:/ n|U20, T2] materials
requirement planning

pedal /ped(a)l/ n[U12, T1] foot-operated
lever, e.g. the accelerator pedal of a car

pendufum /pendjolam/ n[U4, T2] the
swinging weight used lor time control in
some clocks

pilotlight /'pailot lai/ nn [U8, T2] a small
flame used to ignite the main burnersin a
gas-fired heating boiler

pitch /pit[/ n|U28, T8] angular
displacement along the lateral axis

pitting /'pitin/ n [U22, T6| corrosion due
to localized chemical reaction

plant pla:nt/ n [U8, T7] the machines in a
factory and all the buildings

PLC / pi:el 'si/ n[U20, T2| programmable
logic control/controller: the system/device
by which a microprocessor controls a
stage in a process atttomatically

pneumatie drill /'nju: mzuk 'dnl/n
[U18, T3] a drilling machine using
compressed air [or power

pressure regulator /'pre(a regjolerta(ry
n[U21,T6] a device lor adjusting or
maintaining pressure levels

prototype /'prouia taip/ n[U10, T2TS]
the first working model

pulley /'poli/ n[U10, T5] a grooved wheel
over which a rope passes
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reaction /ri:'&kn/ n|U5, T3] the force
which opposes an applied force

reamer ri:ma(r)/ n[U19, T6] a tool for
enlarging a drilled hole to a precise
diameter

recyeling / ri:'saiklig/ n [U27,T1]
extracting from waste all materials that
can be reprocessed to be used again

refrigerant /ri fridzorant/ n [U15, T2 a
substance which changes easily [rom a
liquid to a gas and which can be used in
refrigeration to remove heat energy and
transfer it to the surroundings

regenerative braking /'n'dsenarauy
breikin/ n[U25, T5] a method of braking
electric motors where the motor becomes
a generator converting the energy of the
slowing wheels into electricity

remote control /11 maot kan'tracl n
[U11, T3] adevice for controlling
something from a distance

respirator /'respa reita(r)/ n [U9, T7]a
mask worn over the nose and mouth to
lilter air

resultant /r1'zaltont/ n U5, T2] the single
outcome of a number of different vectors

revolve /ri'volyv/ vi|U5, T7 TS| turn.
rotate

robotics 'rao'bouks/ n|U28] the study or

production of machines which perform
tasks in & manner similar to humans
roll /ravl/ n |U28, T8] angular rotation
about a longitudinal axis
rotor /‘ravta(r) n[U17, T2] rotating part
ol a generator

scallop /skolap/ n|U28, T6] fan-shaped
curve

scratch-resistant /'skret] r1 zistant/ adj
[U3, T3] describes a material which
retains its appearance when exposed to
abrasion

sensing device /'sensin di vais/ n|U7,
T5TS]| a device which monitors the
operating environment and is sensitive to
change

shock absorber /' [ok ab zo:ba(r)/ n
[U11,T2] a device lor absorbing shocks
and vibrations

signal generator signal dienareitalr)
n[U21, T6] electronic device which
produces various signals used in tests and
measurements

solenoid /'savlonoid/ n[U11,T2] a coil
with an iron core which is pulled into the
coil by a current passing through the coil

solenoid valve /'savlanaid velv n[U11,
T2] a valve operated by a solenoid

spanner /'spena(r)/ n [U5, T7 TS| a tool,
or level. for applying force to nuts and
bolts

speed governor /'spi:d gavana(r) n
[U21, T6] a device fitted to an engine to
limit its speed to a pre-set level

spring balance / sprin 'belans/n
|UB, T3] a measuring device in which the
force applied is calculated by the extension
ol a spring

sprocket /'sprokit/ n [U12,T10] a
toothed wheel over which a chain passes

stator /'steita(r)/ n[U17, T2] stationary
part of a generator

strain gauge /'strem geids/ n[U16,T5] a
device for measuring strain in a structure

switchgear /'swit[gia(r)/ n[U1,T5]
switches and associated equipment for
controlling large electrical currents

systems analyst /'sistomz @nalist/ 11
[U29, T7] someane responsible for
examining a problem to see whether it is
suitable for a computer application

tachogenerator /'tekau dzenarenta(r)/ n
[U11, T4] a sensor for measuring the
speed ol rotation

TEFC / ti: i: of 'si/ adj [U23, T9] totally-
enclosed fan-cooled (motor)

tension /'tenfn/ n[U4, T4] the effect of a
pulling force which tends to stretch a body

thermoplastic /‘(z:mao plestik/ n
[U3, T1]a plastic which softens when
heated and hardens when cooled

thermosetting plastic / Us:maosetin
"plesuk/ n [U3, T3] a plastic which retains
its shape and rigidity at high temperatures

thermostat /'Oz:moastet/ n [U8, T3] a
control device which operates at a pre-set
temperature

throttle / Orotl/ n[U18, T3] a valve for
controlling the supply of a gas or liquid
(e.g. fuel) to an engine

thrust Orast/ n[U12, T6] force of
propulsion
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tooling /'tu:liy/ n [U13, T10] all
manufacturing equipment required for the
manufacture of a product

toxic /'toksik/ adj [U9, T1] poisonous

transformer / trens'f>:ma(r)/ n |U6, T6|
a device for stepping up or down the
voltage of an alternating current

treadle /tredl/ n[U4, T6] a linkage used to
convert oscillating into rotary movement
and vice versa

turbine /'t3:bam/n [U17, T9] a machine
which produces power when steam, gas or
water is passed over the blades attached to
the rotating drive output shaft

turbulence /'t3:bjulans/ n[U12, T6)
violent or uneven movement of air

turner /'tz:na(r)/ n[U29, SP (A)] a lathe
operator

!
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undercarriage /'Anda kerids/ n [U23,
R2] the supporting framework of a vehicle
comprising wheels. axles, suspension. etc.

a4

vapour /'veipa(r)/ n [U15, T2] a gas that
can be liquefied by increasing its pressure

vernier /'va:nia(r)/ n [U29, T2] a
measuring gauge fitted with an auxiliary
scale which allows the operator to read
the main scale with an accuracy of one
tenth of a division

frr.‘\-":“
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waisting /'weistin/ n[U26, T7]
deformation which brings about
narrowing of the section of a rod or
material under tension

wave power /'werv paoa(r)/ n [U17,T9]
a method of generating electricity by using
the movement of waves in water

work volume /'w3:k volju:m/n[U28,
T4] the space volume into which the
manipulator of a robot can be positioned;
hence the volume where useful work can
be done

i
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yaw /jo:/ n[U28, T8] angular rotation
about a vertical axis

vield point /'ji:ld point/ n [U26, T7] the
point where the elastic limit is reached
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