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Engineering - what's it all
about?

Tuning-in
List the main branches of engineering. Combine your list with others in your
gmuu hz'n read this text to find out how many of the branches listed are

5
applicatic

on.

o heating and
electricity

electrical.

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

Elcrrical

——

Automebite  Asronauticl Sy B
. tatsnon

Madical




Task3

Reading liiroduction
Inyour tudy and work, i i mportant (o think about what you are golng (o
read before you read. This helps you o link od and new knowledge and (o

the text. It
purpose o tht you choosethe best way totead. n this book. you will ind
tasks to make you think before you read and tasks to help you to have a clear

purpose when you read,

Stady these lsraion. They hov some o th aras I which englers
o dently thems What kinds of engineesareconerned with
clectrical, mechanical. or both?

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



Medical engineering: Body scanners, X-ray machines, life-support
systems, and other high-tech equipment resut from mechanical and
1 ideas

10 intofegaving and preserving products.

needin
ventilation, air-conditioning, refrigeration, and lfts.

hospital i
ofthe equipment involved in these processes.

Engineors.

Language study deals with/is concerned with
‘What is the link between column A and column B?
8
mechanical machines
electrical clectricity
Col

Al e of engineer, Column B lists
ina

®
number ofways:

1 Mechanicel engineering deals with machines,

2 Mechanical engineers deal with machines

3 Mechanical enginecring is concerned with machine
& Mot gt ari sontearssd S il i
5 ines are the concern of mechanical engincers.

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

B
air-conditioning,
roads and bridge:
body scanners

A
marine

aeronautical
heating and ventilating
2

&
automobile
I

communications and equipment
v r

planes
cars and trucks
power stations

CEND =
mrmmean s

electronic
electrical installation
medical




Word study Word stress

Words are divided into syllables. For example:

engine en.gine
engineer en.gin.eer
engineering  en.gin.cering
but
aresed. T Iy i
We ineer. A good dictionary will show the stressed syllably

= ese words. Try to mark the stressed syllables,
:
B
:
H
:
‘
7
4
9 aeronautical
10 T
-

Task 7 Fill in the gaps in the following description of the different branches of
engineering umlgl information from this diagram and language you have
e

[ T
. o
- T
s tta o e o

Mining  Madical



he main branches of engineering are civil. Land
lectronic. Mechanical engineering is machinery
ofall kinds. This branch of engineering includes * automobile,

. and heating and ventilating. The first three are concerned with
transport: ~cars and plnes. The last with air-
conditioning, refrigeration, cic

electrical equipment.
Two branches of engineering include both and
enginecrs. These are mining and ' engineering. The former deals

ofall

with mines and mining equipment, the latter with hospital
Kinds.

Listening

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

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




Task 1

Choosing a course

Tuning-in

Study this list of points to consider when deciding whether (0 stidy
engineering. Tick [/] the statements which refer to you. Then ask your
partner which sta

ements refer (0 him or her.

Youlike finding out how things work.

You are nterested in improving the environment.
Youlike helping people.

‘You enjoy solving problems.

‘You enjoy organizing activitie

You enjoy science programmes on TV or on the radio.

oD s W

You have a ot of determination and stamina.

course of study for you.




ZaRmEwn =

Fill n the gaps in this text. Each gap represents one
answers with your partner. More than one ansy
waps.

rd. Compare your
awer is possible for many of the

In the United Kingdom y s coll

fsher el ora ey, Mo collegzom from one:

10 two years.

from three 1o four y

Acollege a y
education. Most Iy i
lable for peop -
2 adiplomaa the
s altheir course.
Mostuniversity students will have completed six " ofsecondary.
schoal. Others will have taken a diploma course at college. give

degres. A Baclclors dgree three to four years. A Master's

requiresa urther year.

Listen o the text and note the words used on the tape for each gap.

Raadmg Having a purpose

you hsvetoread a
texts you may
a ¥

ot g

at y
AT TN WAy

Thece s ecanes o the ol paes o st Kinds f et you
may reud in your studies o working lfe. Match them 10 (i
tuble

indes

contents

book itle

manual
price list of components
college brochure
jobadvertisement
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. Shalt limits
Setthe MTRswitch to ey
MTR mode, that s, move it
the

mtneli: Teavy loading | Light loading
Close the top cover
Switchthe system off 40,003
Wait5 seconds 0005

= +0.005
L0003

40,007
“0.00%

+0.018 +0.013
0003 ~0.000

40023 +0.016
0.005 0003

INAL CERTIFICATE MODULES 75.1-100
ERATION (EVENING) =

1001120 | *0028

“0.010

and the need forsafe working

Whenyou tead. I s oportant to o clstpurpss, re aesome of e
puposeyou ch
cach te
Ilndmgumh
priinge a component
gt how b dosomething
choosing the bes
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Task6

20

wne

= 9 oaw

Choosing a course requires carelul reading of college and university
mochures Yo purposs b o e st epproprate courss forexch

of the f . Use the C Tollows and
answer Amll)t e oot

A student who has just et school and wants to become a technician.
A student who wants to design ships.

knowledge of languages
Astudent who wants a degrec eventually but whose qualifications at present
are enough to start an HND course,
Asiudent who wnl to work g an engncesvhth e e e
mpany which

factori
Astudent with a National Certificate in Flectrical Engincering who is prepared

Astudent interested in how micro-organisms can be used in industry.

EE22 Nlﬂhev Netions Dlp\umu bt e
rs, full 5 b el

T first
o it slone el Spacialis I ithar

electronic or electrical engineering subjects. Successful
Siudents may continue 0.8 degree caurse:

EE17 Nationl Cartfcats in Electical Englreatog, One
full-time. For poter hnicians or for those who wish
15 i iy e AU i

EE3 Hluhur Natioral Caifca Course i Elecrical
. Two years, day-relea: urse
Sm 1 ek al s e salred foF IS
technicians employed in the electrical installation
indust

H300 Bachelor of Engineering (8 Eng) - Mechanical
Engineering for Europe. Four years, full-time, including
one year study and work attachment in France or
Germany.

Haoo Bachelor of Engineering (B Eng) - Aeronautical
Engineering. Three years, full-time, or four years
including one year of professional training in the aircraft
ind

HI36 Bachalor of |
Ocean Enginering. Three years, full-time.

H340 Bachelor of Science (Engineering) ~ Mechanical




Bachelor of Engineering (B Eng) - Manufacturing
lanagement. A two-year HND course in engineering
followed by two years of technology and management
designed to produce managers qualified in high

technology.

Further information may be obtained by contacting one of these

code number.

AllE cours AllH courses:

Fraser College. Maxwell University
Parlett Street Hunter Square
Glasgow GL2 2KL. Glasgow GL1 5PN

g Letter writing, 1: requesting information

in Task 6 asking

for information on a course which interests you. Set out your letter like this:

21 Route de St Tar

geau.
18900 Russe

30 August 199-
Information Centre

Dear $ir/Madan

Fleage send xe further information on course EEL7 -
National Certificate in Electrical Engineering.

Yours taitntully
Dariel Romero

Daniel Romers




3 Engineering materials

it plastic piesstacdneaarsd constucion it where hey
will b o orcrainage long th icis of e section ofmotomay.

Tuning-in

List the matertals you know which are used in engineering. Combine your list
with the others in your group and classify the materials as metals,
thermoplastics, etc.

Reading Scaming tables

is important dia :
f ays. We will start

i this unit with a table.

best strategy for indi fon i able
you youread what sort
scan  table. you move your eyes up and down the cohumis wnti

word or words you want. To scan quickly, you must learn to ignorc any
information which will not help you with vour task,




Scan the table which follows 10 find a material which is

resist
comattyp el

durable and hard

stlland britile

ductile and corrosion-resistant
heat-resistant and chemical-resistant

Propertics

Light, soft, ductile, highl
duct

Very malleable, tough and c ing. PCBs. tubing

ductlebighly condctive

corrosion-resistan

coppen35% Vecyaorodon tetant Casy Vales g, csigs. hip

wel, it

roekhardenc Good condgor

steel(irom with Highstrength, ductlle, ough,  General purpose
to0.3%carbon)  fairly malleable. Cannot be

hardened and tempered. Low

cost. l’nm corrosion resistance,
Hardest

ity mnlluhln. Canbe

hardened and tem

and
tbaghiisss; scruteh; ! Kitcher

and durable.

il hard, very durable, clear,  Airerafl canopies, baths, double.
can be polished easily. Can be. g

formed easily.

Hard, tough, wear-resistant, sclf-  Bearings, gears. casings or
lubricating, power tools

dhesi

ponents
resistance.
iester resin SOl hard, britte, G Moulding, boat.
and heat resistance.
- lormaldehyde SHM, hard, strong, britte. heat-
resltont.und oo electricl
insulat




R

Task3

Sean the table to find:
Ametal used to make
Pastics used o a hesves
el which can be
e alloy suitable for ¢ \lhvg,\
A plastic with very low friction
A material suitable for safety helmets

A metalsutabl for a sall-water g —

Ametal usebut » drom
eotin

A plastic for car bodies
Themetl et for the conductors in printed circuit bords

Zuo s W=

Language study Making definitions

Study these facts from the table about aluminum:

1 Aluminiumis a light metal,
2 Aluminium is used to make aircraf

We canlink these facts to make a definition of aluminium;
142

Aluaminiun s  light metal which s used to make aircraft

Taska Use the table on e preious e to make .iummum of cach of the maerials
in column A. Choo fon in columns B and C to describe
st i cotumn A,

1 Analloy allows heat or current to flow easily

2 Athermoplast remains rigid at high temperatures

3 Mild steel does notallow heat or current to flow easily
4 Aconductor ametal contains iron and 0.7% to 1.45% carbon

5 Aninsulator amateri becomes plastic when heated

6 High carbon steel analloy contains iron and 0.15% 0 0. 3% carbon
7 Brass formed by mixing other metals or elements
8 Athermoseting plastic consists of copper and zine




1
2
3
4
5
6
7
8
9
0

Writing Adding information to a text

Study this text about aluminium.

items for
the kitchen,
We can add extra information (o the text like this:
Aluminium, oft, and ductile
fo i heads - and many
the ichen. such as pots.
Note that s mar :

whic ...
jor example

‘Add this extra information 1o the following text about plastics.
ind medical aids.

Plastcscanbo moulded o plate,car components
Thermopastcs ofen when and again.

d

A e n.mmym.“m

Noloniselbrica
e e A

o sl hermoplasic

posins Isusedfor el cunopics nd dobe gl

Plysterosinis used forbont and o bod

Polyester resi estsian

articles.
plastics: thermoplastics an thermosetting plastics.
Becauseit

arength, it
Nylon is hard, s used where silent. low-friction
operation is required.

Itis hard, durabl
Polyeste for castings. U has a number of

ol
useful properties.



Task 1

Task2

W=

Mechanisms

Tuning-in

Ident)
operate.

these simple mechanisins. Try to explain the principles on which they

Reading Scaunig a text

Scanning s he best strategy for searching for specific information in a text
Moxe your. i 2

¥ v ords you
want. Again. ry 10 ignore any information which will ot help you with your
task.

an the Lext opposite quickly (o find out which of these mechanisms are.
mentione.

4
5

tap
pendulunm




PP

Mechanisms.

wn d They
s, travel d fly

from continentto continent.

[

body panes,
o place o force plasic trough dies o maks pipes.

motion are:

Oscillating:
and forwards.

Linear:
edge of the paper.

type. For| i
E

operate the valves.

Now read the text to find the answers to these questions.
What doesa cam do?
What does oscillating mean?
How are plastic pipes formed?
hat

indireetly?
Whatis the function ofa crankshaft?

produce

How are car body panels formed?
‘What domechanisms provide in industry?

Writing Ways of linking ide
4 - we may lai de. complai
etc. Inall these forms of writing, we use ideas, To make our writing effective,
follow our deas. i
thelinks betyween the ideas in our wriing.

we
readers istoma

‘What are the links between these pairs of ideas? What words can we use to
‘mark the links?

1 Mechanisms are important to us.

2 Theyallow usto travel,

3 Mechanisms deliver the power to do work.

4 ‘They play a vital role in industry.
5
6

Friction is sometimes a help.

Itisoften a hindrance.




Sentence 2 s a reason for sentence 1. We can link 1 and 2 like this:

it of sentence 3. We can link 3 and 4 like
p

Sentence 4 the

»
role i industry.

tence 6 contrasts with sentence 3. We can link 5 and 6 like this
Friction s sometimes a help bt it ofien a hindrance.

Show the links between these sets of ideas using appropriate linking wards.

1 Copperis highly conductive.
Itis used for electric wiring.

2 Welghtis measured in newions.
Mass is measured in kilograms.

3 Nylon s used for bearins.
Itis self-lubricating.

4 AnShasbighimpuct wrnglh.
(Ekatie mbay

5 it closs 2 ever,
Thelond ] mwm the effort

6 in brakes

Eriction
Erict

fon is a nuisance in an engine.

Compression
Neural axis
Tension

Lowt

7 Theupper surl
“The lower sur

‘e ofta bean is in compression.
faceisin tension.

8 Concreebouta v el o et o stce.
Con




]

NP

Language study Dealing with technical terms

terms to learn. me. or alinost the.
own ]ungu:\u‘ But many terms will be quite different and you
becns ot o

When this tapoens yon mu have touse whatever Foglish you know to make
your meaning cl

o Ko
dR‘ l,\lmmll'llkd“llg with does not nu)gmu it This may
tice tasks in ain, when this happens.
2

the person yo

Th- technical words in column A are similar in meaning (o the more general
in column B. Match them,

A B
oscilltes changes
rotates

a 5
b Jarge. thin, fla picces

reciprocates ©  moving stairs

hasaalinear motion d goesround and round

converts e movement

motion t peina

escalator & swings backwards and forwards

sheets § S ipmtion

Ty o explain How this simple mechanism operates using whalcter Knglish
ou know. Wil your explanation down. Compare your explanation with ihe
et plarict given on page 4 of the Answer Book, Learn any
technical terms which are unfamiliar to you.

Troadie intage

Speaking practice

Worlk in pairs, A and B. l‘luh of you has a diagram of a cam. Describe your
diagram to your partner. Your partner should try to rcprmlu(‘e)uun( \gram
from the spoken descr rlpunn you provide.
Student A: Your diugr page |
Student Vnnrd.mgram ison Dl«y.clm

‘Thes text on the next page will help you with the vocabulary you need.

H




P

Cams are shaped pieces of metal or plastic fixed to, or part of, a
rotating shaft. A ‘follower’ is held against the cam, either by its own

5 o Theyare
are ining

motion.

i partner says
may be helpful.

Could you say that aga
Whatdoyon e by
Where exac
Whatshapeis the X
How does the X move?

Jrepeat that. please?

e X

fyour partner does not understand you, try to rephrase what you say.



rces in engineering

runing-in

Working in your group, iry to explain these problems.
Why doesin't the ship sink?

‘ What up?
Why doesn't the box slide down the slope?
Reading 1 Predicting
Unit 1, it is important to think
clore: i way to hgl,-

thoughts. Which words migh
with thetitle Forces in engineering?

ina mn

“The text you are going to read s called Forces n engineering. Here e some of
the words it contans. Ca you el he lnk between cach wordan the
titleof the tes

weight buoyaney equil
‘ elasticity magnitude resultant
newlon wavity



Task3 Now r
‘you made in Tay

®

ad the text, U ation in the test to check the exp
task 1

Forces in engineering

: io.
1). The weight, W, acts downwards. That is the gravity force. The
buoyancy force, B, act o in equi th

same.
w
Fig. 1
lastict
measuring
unit of force. The blockin Fig. 2 has aweight of 10 newtons. The
the
i . F1, oquals

the weight of the block, W,

absolutely clear. Mass s tho quantity of matter in an object, Weightis

being af
b lasticity, and

forces on the box (Fig. 3. Firstly, thar i its weight, W, the gravity
i ion, R, RandWhave

i i
force, F, acting up the siope, that stops it sliding down.



Fig.3

Reading 2 Grammar links in texts
9 atext are held togetheris by
links. In this. 1, i il li
expression.
elasticly.

‘measuring force.

make

Study these common grammar links:
Arspetel nomm besomes o

.S,lm s becomes they

Aw mplms an carlier expression.

Toroe e becoracaom

Avwaord replaces a whole sentence or clause.

This property.

With which earlier expressions do the wards in talics link? Join them as in
the example above.

Friction in
P

X .
friction than sliding ones.
Sourca:, Larkinand L Bormbau (eds), The enguin Baok of the Pysical World



Task 5

NrwswN—

Language study Tii present passive

Woor bock

2
e s e

Fig.4

Placeablock of wood on a flatsurfuce.

Attach a spring balance to one end of the block.

Apply a gradually increasing force to the

Note the force at which the block just begins to move.

Pull the block along so that it iy speed.

Note the force required to maint: L.

Campare the two forces.

i mover

When we describe this experiment, we write:
Ablock of wood i, placed on st A spring balance ittt o
one end of the bloc

present passive using

s

e + past participle.

‘Complete this description of the experiment using the present passive.

Ablock ofwood onaflat surfuce. A spring balance
twoneend of the bluck. A gradually increasing force tthe

Ihe force ut which the bluck just begins to move

“The black along at a steady speed. The force required to meintain
movement The twoforees Itis found that the first
force s greater than the second.

What does this experiment show:

Listening Listening to lectures

e you are going o hear is an extract from a typical

ind paragraphs. For cxampl:
Now what thought [ might do today .. What we are going to talk of.

once
e s i

i, revise

st exresions

what they are going Lo do next, whatis important, ete. For examples

What e are o ok of 5 exensom o fre




1
2
3
4
6
7
8
a
b
a
©

w e

in the same way s when reading s helptl o think sbout the apic of
Jecture before you listen. The topic hece is The Moment of a Force. Can you
the links berween these words o i e and the il Use

exp a
dictionary to help you if nccessiry.
turning distance product
pivor perpendicular leverage
Tulerum inge

Noww listen to the lecture to check your explanations.

During the lecture. the lcturer e this diageam on 1 the board. Whichofthe
ardin Task 6 can be used o talk about the diagran:

Here are some signpost expressions from the lecture. What do you lhmk the
Jecturer is indicating cach time? Select from the labels below, a o
weeegingtotalk shout the moment ofaforee,

Ifyou can think ofa spannes

But what you have to. emenierls.

‘Something simple to. \Ivuumw

F'm thinking of a practic
Why dowe put a handle lhevv: onthe door?
Is that understood? All i

»wu« e owa e cxplanton of b you cleulate moments.
Empl important point

\lwwmg o the lecture sover

Checking that the students can follow him,
medmmmhcmpnrnmul lecture

2 examples to llustrate the points

Listen
S aton givee by o el

rding to the

Whatadvantage docs alonger panne ofe in lonsening o tight nut?
Whatis the formula for calculating the moment of

Why s it sometimes dificul 0 apply a orce aL right ungles i amotorcar
engine;

Why isthe handie ofa door atthe edge?
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The electric motor

Tuning-in

Working in your group, st as many items as you can in the home which use
electric motors. Which room has the most tenms?

Reading Skinming

In Unit 3 y lv. Another
uselul strategy is reading @ text quickly (0 get a general idea of the kind of
information it contains. You can then decide which parts of the text are worth
reading in more detaillater, depending on your reading purpose. This strategy
called skimning,

Skim this text an
ofthese topi

iy the puragraphs which contain information on cach

nd ident
the first one has been done for you

What efectric motorsare used for — paragraph 1
‘The commutator

Why the armature turns

Electromagnets

Ellect of putting magnets together

The armature

;) i :
aturning movement. This can drive all sorts of machines, from
wrist-watches to trains. The motor shown in Fig. 1 s for a washing
et : 3

5 altemating current,
i 2
he wi
wire with a bar of iron through it the iron becomes magnetizadl It is
10 other a south pole, dapending on which way the current s flowing
around the loop.
>



Fig. 1

Ifyou put two magnets close together,like poles - for example, s
two north poles - repel each other, and nlike poles attract each
other.

15 Ina simple electric motor, like the one shown in Fig. 2,apieceof ¢
A 2 2.5 plocs

ki

ron becomes an electromagnet.

* Fila magnet

Loop o

" Commutmor

" Brushes



Task3

Motor run on direct current

of the descriptions does not match any of the diagrams, {The diag
the correct sequence. but the descriptions a

 The attraction and repulsion between the poles of thisarmature 5

As it it
magnet. Then the current s reversed so the north pole of the
o h

turn.

To reverse the direction of the current, the ends of the armature i

30 commutator. Current flows to and from the commutator through
y i

delivering the current, and then the other, so the direction of the.
current keeps being roversed.

Match each of these diagrams with the correct description. A, B. C. or D. One
s are in

re not.)

Fild magret
Loop ofwire

Commutator

Brushes

A
E aturn. 1 t
ofthe gapin but
nothing tostopit.
B
When current flows,
th p pelled by eld mag

e
When a universal motor is cun on direct current, the magnetic poles in the

D
When the commutator comes back into contact with the brushes, current
the i 1ts poles

the turn ¢



Language study Describing fuction

“Try to answer ths question:
What does an electric motor do?

‘We can emphasize the fanction like this:

energy.
Kbl of e o it 013 function, and then describe its
function in a se
Component Functi

1 anmature 4 ooty méafion fom eyt
2 bearings b creatcan electromagnetic field
3 brushes © converts electromagnetic energy (o rotation
3 4 commutator d reverses the current 1o the armature
5 drive shaft e support the drive shafl
6 £ suppl

Writing Describing components

Dismantle this simple de motor into its components by completing the,
labelling of the chart belors.

Fild magnet
Loop ofwie

Comimuator

T

Brashes

oC motor



Task6

40

Now study this description of the motor.

loop of wire.
andaspht kY
commutator. Currentis supplied to the motor through carbon blocks called
brushes.

Towrite a deseription, you need (o use language (o:

1 P .
will help:
consists of
A A ismadewpol  Xand¥
s composed of

name components:

Carbon blocks brushes.

known as
calied

3 locate component

“The armature is placed between the poles.

-

connect components;
“The loop s connected to the commutator.

Complete the text with the help of the diagram on the next page. Use the
following words:

are made up

isplaced

is composed

consists

Atranslormer oftwo colls, a primary and a secondary. The coils

arewound on a farmer which is mounted on a core. The coils of

anumber ofloops of wire. The core. afthin pieces of soft iron. U=

and

ed pieces are used. The ormer onthelegof the 1.

Novw label the diagram opposite using the completed fext



Word study

other.
A bolted (0 . = A is connected to B with bolts.
Afswelded to . = A s connected to B by welding.
Ats lixed to B. = no specific method given.

Explain cach of these methods of connection.

serewed
soldered
attached

bonded
glued

riveted
welded
brazed
nailed

Soxuowswn=




7 An engineering student

Tuning-in

Task 1 List some of the subjects studied by engineering students. Share your list with
others i p.

assessment
fail
dropout
period
full-time
module

PRI

Listening

When st s mportunt 0 have 1 lar purpos tyoucan
concentrate on the parts of the message which best meet your needs. It also
i 6 ik about what you will ea before you isen. The next o tasks
will help you to prepare for listening and to have a clear purpose.




Youare going 10 hear an interview with David.a student o lectric
engineering

with previous service in e Navy.

Hereis David s weekly timetable. Some of the information is missing. Before
youlisten, try to answer these questions about the timetable.
Whattine dos David startcach

When docs e i

How long s a cass

Huwmanulnmdmh have each weck?

What dothe numbers mean e cach s . 1507

How oftendocs h howe b

MonDaY TuESDAY WEONESDAY  THURSDAY

FrioAY
Design Technology  Technology
and make
150 053 o o1
W " bore S
Design Tutorial
and make

140 3 05 051
LuNcH BREAK
Maths Communications Maths
510 510 510

ith " . .

‘ mobreoak

- Technology  Prnciples  Tochnology  Principles  Self-study

o5 o8 2

it (o Parts 1 and 2 ofthe inerview Intarn. Anser these questions,
st with a partner.

,,

Whatisthe name o Daidscoures

How long was he in the Navy?
How many types of submarines are there?
Part2
6 How many weeks of eaching does he have lofi
7 How s the course assess
8 What happens ifyou fail the tests once

How many are in h

10 What kind of problems has he had?

5




Tasks Listen to Part 3 of the interview. Try to complete the information missing
rom the timetable. Compare your answers with a partner.

Task 6 Listen (o the last part of the interview. Answer these questions.

4

11 When does he practise sport?

12 Wherecan you gofor sport?

13 What kind of sports can you practise there?
13 Whatishe going (o doalerthe Cerlicate
15 What does he want o be

Task7 Now listen o the whole tape. Answer these more diflicult questions,
1 WhyddDardieave the Nay
2 Whydidst “Mmmm.mm.\(.w
3 Whydidhedilikesa
Vi b most students find PSD a bit ofa mulsanee?
5 Whydoes he want 1o know when i’s raining?
6 Why does he not have 1o use the ibrary
7 Whydoes he enjoy technology most?

Writing Comparing and contrasting

Task8 Write your own timetable in English.
MoNDAY TUESDAY WEDNESDAY  THURSDAY FRIDAY
Task9 plee s able, ot any pilaritics and difierences between

Now cor
David's week and your ot

David's subjects Hours per week Your subjects Hours per week




10 son and contrast
expressions may be useful:
‘more time/hoursclasses/maths than

notas much time/maths/physics s
notas many hours/classes as
start/finish carlier/later than

¥

David's. These

45



Task1

Task2

whwN =

Central heating

Tu

How can you heat a house in cold weath

List the possible ways,

Reading Pradicting

I Uit 5 welcarmt how using e e cun el us o predic the contents o a
ext uselulin helping

i b8 (o i coniain ifre o v o e i 5

Took atany diagrams t contains,

Using the diagram, try to explain the function of these components:
the pilotlight
the heat exchanger fins

the lue
the thermo;
the pump
Fn
[o—
Pump B gases
Boller tharmortat
Fimad host
Exchanger
Platlign:
Bumar
Outr casing

s supsly
Gaecontole



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

central heating

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

Itis then

boiler thermostat, hot water cylinder thermostat, or by a
thermostatlocated in ane of the rooms.

i The
heat exchanger is made of tubes of cast iron or copper, which resist

A

» priority valve, water
circulates around either one of two l00ps of pipework, which act as

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

room h

0
directly from the boiler.
Source: nskdeout: Contol Heatin’, Education Guardan

The first and last have been

Put these statements in the corfect sequens
done for you.

Wi irculaied through a heat excha
The loop returas to the boiler for re-heating.

eris nger. 1
One loop passes through the inside of the Lot water storige
eylinder in a coil of pipes.
Water is heated by gas burners.
“The hot wateris pumped through a diverter valve,

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

Cold water from the radiators returns to the boiler. 7



Tasks

oW N

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

Fist lor

™

Radisors | |
Wt | coa

Language study Tine daises

What ‘actions? How can we link cach

pair to show this relationship?

Cold water passes through a heat eschanger.

The water s heated

“The water is heated.

Lraichagre shteapeniurt.

Tiswseritiem

pumped o @ diverter

T ater \\mprmlur\-rurhu theright level.
of

E

‘The gas control valve shuts o
Wecas qmw how are linked in time by using time clauses,
e can use as o link e same time. For.

example:

1 As cold water passes through a heat exchanger, the water is
Wecan use wntil o link an action and the limit of that action. For example:
sel temperaiure.

eated.

s heated until t reaches a pr

2 The water

Note that il normally comes between the stages.
action. For
example:
3 After the water s heated, it is purmped o a diverter vatve,
s that one action another.
mple:
When the water tewperaaure reaches the right level the gas controf valve

shutsoff.
d

ayisus

after the time clause.



Link these sets of actior
The sysier tehed on,

Coldwater u.wuhmum aleat exchanger in the boiler.

‘Ihe water passes through the heat exchanger,

“The water becomes hotter and hoter.

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 eylinder or the radiators.

Hot i water ina coil

with appropriate time words.

ransered o th surouriding waler,
ot fowsl hrough the radinors

The wate patse through e adiaors,
The water returns to the boiler.

Word study

st column of this table are common in descriptions of
eribe how substances are moved from one stage of
ome ofthese words can be usd for any substance:
lids. Liquids. or Gases if the word
on the . can be ased otk aboul them, The frst example bas heen done for

e wond s the

Solids Liquids  Gases

carried X X
circulated

conveyed

distributed

fed

piped

pumped

supplied




9 Safety at work

Tuning-in

Task 1 What do these warning labels on chemica
correct warning.

an? Match each label to the

Highly llammable
Harmful
Explosive
Corrosive
Oxidiing

Toxic

e

" MAKE SURE YOU LEARN THE LABELS!
THEY ARE FOR YOUR PROTECTION. ‘




nes

~

w

List some of the potential dangers in your Iakoratory. workshop. o laceof
work. How is the risk of these hazards reduc,

sm.(y She safe instructonsfrom a workshop belo. and then answer these

Who are lhc Insrucions o
Who wrote then
Whatwas e et purpose?

1 Wear protective clothing atall times.

2 Always wear eye protection when operating
athes, cutters, and grinders and ensure the guard
isin place.

3 Kmpynurwnrkplarchdy

4 Theareas between benches and around machines
‘mustbe kept clear.

5 Tools should be put away when not in use and
any breakages and losses reported.

6 Machines should be cleaned after use.

Reading Understanding the writer's purpose

purposes.
h Task 3
reduce.
u cnsmrmuum “The writer s perhaps a supervisor o the companysufty
oficor. Knowing these things
t art not

o
wrdrstand.
Study the company document on safety on the next page. and then answer
hese questions.
Who's this document for

machine operatives

managers
© allemployees
dinjured employces.
Who wrote s docuner

e uy

Whatis the ke nterion?
a  toprevent accident

1o ensure speedy hdp fur injured employees
© o protect the compan
4 towam abou dangers



Tasks

Accidentinvestigation

< of erial, or both,
mmuwuubym.»vmmdmuv manager is required. A written
estigation will be completed by theend of the particular
Bt or busineseday on which the aceident ocourred.

Innoevent should there bea delay of more than 24 hours. Failure to

e
ingdischarge.

ply
disciplinary action up to and inclu

Withoutdequateacidentinvestgaton dta the Company may be
dlegalaction for which

report will
include the following:

Name,occupation,and sexaf nured worker.

Placeand date/ time of ac

Description of how the a cred.

Immate causesof e acident - upsafe actsand unsafe

conditions.
5 Contributing causes - manager safoty performance evel o worker

6 Wltne»(b) tiameand departent.
7 Corrective action taken - when

ploy P s
cident p bl y of

~ Human Resources
review. Another copy of the repart is to be retained for a period of not

years.

Study this brief repart of an accident. In which points does it not meet
company policy on reporting accidentsi

To: Name Department & Location Date
Manage:  Hufun Resources 17 Hay
Fom:  Name Depariment & Location To.
b, Taylor lech. Pny. Workshop 200

Subjest  Draliminary Report, Aceident, 12 May

¥nlle tarning o brase comenent on ussday,
Tast week, Kenneth chinist,
receives an inju i e s e
the Eye Hospital where I undorstand he was
operated on. I believe the accident was due
to carelsssness.

er, ma




CcEaenEwn -

foi=4-

Language study Vaking safety rules
Whatare the differences in meaning, Tany, between these siatements?

1 Wear protective clothing.
2> Always wear protective clothing.
3 Protective clothing must be worn.
We can make safety rules in these ways:

1 Using an imperative.
Wear proteciive clothing.

Do not wear loose-ftting clothin.

s
Always wear protective clothing.
futing clothin

Never iwear lose
can use amodal verb for emphasis
Protective clothing mutst b worn

Protective clothing should be worn

Sty (i s of unsae nviconmental condons (haards). Write safety rules.
10 limit these hazrds using the methods given above. For example:
inadequate lighting
Lighting nnist be adequate. or
iahéing should be dequt.

uneven loors
unguarded machinery
i worbenches
un

iy itained machinery
arlely sord dangezous ol
inadequ
gt sl cqprent
‘machinery in poor condition
equipment used improperly

quipment operated by untrained personnel
appreatices working without supervision

Writing Ways of linking ideas, 2

In it 4 welearntihas b make. nurwn(mgnlkrnw we e oy

e sure.
‘elearnt how and

Contrass i our wriling
What are the links hetween these ideas? What words can we use o mark the

The aecident happencd.
The operator's carelessess.
The supervisor was not present.



: Task7

~

N

e e e Soni = b o WS
st e s o

R hmv’h’uml because ollhv opeator’s cacisses.In
. the supervisor v

We use becaise ”/m mlmdl\lr aveason which is a noun or noun phrase. We

What  What ark the
links?
4 Suitable protection should be worn.
objects.

Sentence 51 » s 4, We can mark

) safety

‘Show the links betsween these sets of idas using appropriate linking words
from this unit and from Unit 4.
Many accidents happer
Workers' carclessness,

Education can reduce accidents,
s important that all workes rec
Eyeinjuries can be serious,

e training n basic safety.

glesmust b wornorrnding and uting
ety gloves provkle rccion o thehands

s
They
They euce e kel
Saley shoes protect the etz

st falling objects.
ey getting caught in machinery.
Respirators shouid h.-mn in dusty condition
 damage the lup

s e Y

Each year people are injur
They relusbox et o

i the right gear.




10 Young engineer

Task 1

Tuning-in

Lucy Porter s a recent winner of the Young Engiecr for Britain award
Study this diagram of her invention. Discuss these questions in your
group

1 Whatisiti

2 Whoisitlor?

3 How doesit work? 3

G ous
i



Task2

Task3 =
a
b
2
a
e
"
8
h
i
i
K

Taska

Tasks
1
2
3
4
5
3

Task6
a
b
c
a
e
T
g
h
i
i

Task7
1
2
3
4

Asyou

Now listen to Liucy talking about her invention and carcer pla
listen, check your answers to Task 1.

Noww listen again. Here are some of the things Lucy talks about. Pat them fn
the correct sequence. The fist one has been done for you
Her career plans.
What happens et with hee invention,
How it works.
Whyshe is planning to study engincering,
Changes in the design,
What ferventionisclld. i
she used.

Wholl s inended o
Howshemade the un.mwm
de:

Hory ws on engines ing asa career for women.

Now make notes on what Lucy says about the above topics,

Label the diagram in Task 1 with these terus:

rupe
handle
puley

ross-picce
b

Put these steps n the creation and development of the swing in the correct
sequence. The first and last have been done for you
problem identified 1

design modificd
patent applied for
models built to st design
prototype moditied
prototype tesied
tesign drawn
manulacturer ficeused o produce 10/

Now fisten ugain and answer these more detailed questians.
Huw(lldl!nm\'{n on get s namn

What did she signs whic hwenml\mhk‘
Why dd she make (he i swing from woo

Whatace the advantages ofa metal ey




Writing Describing and expluining

You
Twi

re going 10 write a brief description and explana

on of Lucy's invention.
consistof two paragraphs.

Paragraph 1

Task 1 p
cy'sinvention. ion should ansuv

questions:
Whatis it called

What does it consist of?
How are the parts connected?

Whatis it made of;

Use the language of description studied in Unit 6.
Paragraph 2

Wk =

i swing works, P
sequence. Then use soand whetr o ink them into a paragraph.
Therone pullshesea o
Repetition of these uses a swinging motion.
“hechid pulsdown an the hand

swings bick under the weight of the
“The child releases the handie.

Speaking practice

Work in pairs. A and B,

Student Az Play the part of the interviewer. Base your questions on |h<~l4vplu
i Task 3. and amy other questions you may wish 1o add. F
exampl

@ tler career plans. — What are your career plas?
Student B: - Play the part of the swing inventor,
Conduct the interview.




1 1 Washing machine

Tuning-i

Task 1 Many e oundin the home cotain contrl systems. The ashing
machine is one of the most complex.List some o the factors the conirol
S5eiem of & washing retchioe e handls T agram may help you.

Shock absorber

ey Solrcia
Control unit
Prossure

Tomporaturs

Hoator

Motor

Fig.1Cross-section through a washing machine

g Reading diagrams

I They can also help
you to understind the accompanying text, For this reason, it is helpful 1o try to
understand any diagram before reading the tex.

Task2 Study the diagram again. Try o explain the lunction of cach of these items,
1 Pump
2 Motor

58



CEuS s w

Sbock absorber

Pressure sensor
Doorlock and sensor
Temperature sensor
Fan

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

Control systems in the home
Most devices in the home have some sort of contral. For example,
L The

building blocks of a control system are:

[ = LRt e oy (P |
A i sl g s

Pross butin Volume
o fomels contral e
5 For e
comeon.
ple,

L

of inputi . For
10 window may set offa burglar alarm.

flashlights, and send a telephone message to the police.

In oth

words,
system {Fig. 2) provides constant feedback to the control unit.

[ wonr ||
I I

Fesgback

Fig.2

level, water temperature, wash and spin times, and drum speeds.

touse.
Fi

2 drum spoeds.



o

60

Fig.3

30 small, dedi e
language of logic.

Read the following fext o find the answers 0 these questions:

What device s used to lock the door?

What I ) unit about the door position’

Text1

Door position

ol
sensitive pellet. This

electrical circuit which heats up a he:

5

v
control unit start the wash program.

Now work in pairs. A and B.
Student A: Read Texts 2 and 3.
StudentB: Read Texts 4 and 5

Camp i
your partner to complete the whole table.




Control factor

Door position heat-sensitive pellet
Waterlev

Water temperature

Wash and spia times

Drum specds

Operating device

Feedback by

switeh

Text2

Water lovel

. one for hot

The

5
electrically

Thisisa

1 control

Text 3

Water temperature

type of

washer dr ignals i
control unit. The control unit compares it with the temperature

5 low, the control unit will switch on the heater. The temperature

informed.
switches off the heater and moves on to the next stage of the
program.

Text4

Clock

program, The electronic clock built into the control unit keeps the.

5 program is timed correctly.



Tasks

Texts

Drum speed

‘spinning; 100 rpm for spinning.

The
motor starts up slowly, then gradually increases spead. The speed

speed

10 drumatalltimes.

Language study If/Unless sentices

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

Sensor

ondition Control unitaction

Water level low openinlet valves

level high enough
Water temperature switch on heater
high enough

Drum specd

deerease motor specd

ofthe cantrol
unit. We can link

1 the water

1 condition and action ik thi:

s o, the inlet valves are opened.

Write similar s

tences for the other five conditions given.

Now study this example:

Semsor  Condition  Control unit action
Door Door open

cannot start
Daor closed

can start

We canlink these conditions and actions as follows:

1 1fthedoor is open, the machine canno start,
2 fthe door i closed. the machine can start.
3 Unless the door i closed, the machine camnot stari,

n ca
Unlessm

We use uniess when a
nott ample 3,

not or will not happen ifa prior condition is
cans If ? 3as

I the door is mot closed. the wachine cannat stari.




Complete ing Unless and

Unless the fgniton i switched on.  car cannot

Unless the pilotlight s on, gas central heating will not
heati not
Hlowing in th 5 here will
beno current in the coil
Unless there s in thecylinders, a petrol engine will ot start.
Unless the doors are aliftwill not operate.

Unless mild steel is painted. it will

Unless electrical equipment is earthed. it may be.

ing Explaining a diagram

Study this diagram of a pressure sensor. Hapli ot ok by kg e
pair of actions with appropriate time wor

Ecica supply 10
ivaie e SheR

Awash programme fist tart

It opens the valves to allow the water n.
he water level in the drum iscs.

‘theair n the plastic tube is compressed.

“The pressure rises,

“Ihe diaphragm moves upwards.

“This continues.

‘e swilch contacts are separated.

“This
“The fll valves are closed.



Task o

~

>

Join the following groups of statements t make longer sentences. Use the
words printed in ialics above coch groun. Yo may omit words and make
whatever changes you think e word order and
punctuation of the sentences. Jointhe semences i make para
which

‘The temperature sensor measures the water temperaturc.

‘The temperature sensor is a type of thermometer

and
The temperature sensor it inside the washer drum.

whicl
e contol unt a pera

'nu-mm-m.m-m.,m
The control unit will switch an the heater.

and

T heck the temperat
The cinperture sensor keeps thecontrol i roees
When..and

The correct temperature is reached.

he control unit switches offthe heater.

The control unit moves on to the next stage of the progs




Racing bicycle

sk 2 Check your answers by listening to this description.




Task3 Compare Fig. 2 (below) with the bicycle shown in Fig. 1 and Task 2. What
diffrences ean you note? Write your answers in this table.

Conventional (i Improvement (Fig. 2

Spoked wh
G

Is

lever on the frame
Tubular aluminium-alloy frame
Pedals with toe-clips

Steel gears

Ordinary handlebars

handlabars. Those sfso teduce
i st ot v-dumy
n‘.( e ooled

i
ke

btoo
wie ud-\s Yoty
oy e
frocte)

Sonel Aosarica ant, v Scot.

e B
ositancs xperencod by therider oy bocam ponu acing oyl

reg Lo
e You e Fanes

Ol The e

hawing i Sombiand sotha sk
e by oot i s awich betweer
St Hehtr B ots Ay i

Ko fno
30 consarve mamentum.

4 Normall
S v oy
i

Cipiess podiais, which operato 1o skibindin
ey Sl e Chdona e
i s Hoe'Cesi
Fig-2
Task 4. e e s T K, e T Then study Fig. 2

0 find reasons for each improvement.



Tasks

Task6

Improvement Reason

Dise wheels

Combined gear changeand brake
levers

Carbon fibre frame
Clipless pedals

Precision-engineered aluminium-
alloy or titanium gears

Aerodynamic handlebars

Reading Prdiction

Study this extract from the text you are going to read.

Bi
with aircraft

wi

ftdo you think will
cover? Note your predictions.

Read this text to check your answers to Task 5.

Racing bicycle

100
than during any other decade.
Bicycl i b hi

racing bicycles.
10 The i light, flexible

the rider transmits by pedalling.

2 alloy: in aviati Vs, >



forconnecting aircraft components.

5 fibr i
manufactured from the same materals.

ts FrankKirk, v
aerospace.
ES icy

handlebars, and whaol

usedinaircraft

Languaga study Describing reasons

reasons fora desi anumber
ofways. Study this example:
Improvement/Design change Reason
‘ Disc wheels Reduce wind resistance,

Howw miany ways do you know to ik an improvement and the eason for 7
1y to complete this sentence by adding the reason given.
New racing bicycles have disc wheels

Using to+verb,
example:

the casiest way 1o link improvement and reason. For

imple way s (0 use a linking word. You studicd this in Unit 5. For

diflicult way which must. v a clause. For
example:
Task7 Link cach improvement and reason in Task 4 using the methods given above.

Writing Describing contr

t
‘ proposals, solution wnmhhm\ mddmlumm is. n this unit we wil focus
on contrast - describing

We can show mnm-m sina mm- like this:

68



Conventional Improved bicycle

Spoked wheels wheels
& C o brake levers
Tubular aluminium-alloy frame  Carbon fibre frame
Pedals with toe-clips Clipless pedals
Steel gears P

fon-engineered titanium gears

We can describe dierences using:

1 the comparative form of the adjective or adverb, For example:
T el e Mahser thm heol
Tienci e s wore erodynalc che e o

M etts s b harged more eaeily

2 theconnecting words but where:

ncontrast. For example:

y combined. I
gear fever is on the franme.

3 using expressions such as wnlike/different from. For example:

the gears are
made of ttaniun.

Note that

bi vhich

Describe the differences betsyeen & conventional and an improved bicycle
using the information in the table above and appropriate expressions from the
list provided.

Word study Properties of materials

Study
of materials.

Adjective

flexible

light lightness
strong strength

69



Task 10

Now fill i the gaps in this table with the missing adjectives and nouns.

Adjective Noun

wind resistance

plasticity
tough
soft
rigid
wear-resistant

brittlen,
hard

g practice

Work in pairs, A and B.

St A “Voustadk o ssgla o yospareneshone o st thedancs
between the saddle and the handlebars of  racing bicycle

ad diagrams on pages 177/ to help you

Student B:  Your task is 10 explain 10 your partner how 1o adjust the height
and tlt of the handlcbars of a racing bicycle. Use the textan
diagrams on pages 181/2 10 help you.

Technical reading Gear systeins

b oo
Drivar sprocket Gonascod o
{ehannee) st

Fig.3

changes, you use the number of tocth on the sprockets. For
5 oxample, looking at the system in Fig. 3;



Driver sprocket has 60 testh,
Driven sprocket has 15 teeth.

Number of teeth on driven sprocket
Gearspeedratio=  +
Number of toeth on driver sprocket

= o
Borta

culite the gear ratios of a bicy o with the system shoswn n Fig. below. 1
i a double chain-wheel and five driven sprockets on the rear wheel but only
the combinitions shown below e recommended. You may need

calculator.

Task 11

'.;[” "‘” ”| |
I L
- 2
Fig.4
Chain-wheel teeth Sprocket teeth Ratio
a 51 1 15 134
2 17
3 21
b a2 3 2
4 24
5 28




Task 1

Task2

Tuning-in

Wht are lasers? List any applications you know for lasers.
Reading
Read thistext o check your answersto Task 1

Lasers (Light Amplification by Stimulated Emission of Radiation)

are devices which amplify light and produce beams of light which
are very intense, directional, and pure in colour. They can be solid
state, gas, semiconductor, or iquid.

1960,
could be used as death rays". In the 1980, the United States.

Nowadays, they are useto iy targes. But aport fom miltary
many pplcations o enincering.
communications, medicine, and he

area, It
precise way. They can be used for drilling diamonds, cutting

" h
Laser beams ca

structures.
L L

its

= Inaddition, it can 1
\osmg;\gni!sﬂengm Lasers can
also be used for information
recording and reading. Compact
discs are read by lasers.

5 Inmedicine, laser beams can treat
damaged tissue in a fraction of a
second without harming healthy

tissue. They can be used in very
precise eye operations.

he arts, lasers can provide
fantasic dispiays af Vot Pop
concerts are often accompanied by
laser displays.




Complete this table of laser applications using information from the text
opposite. You may also add any applications you know of which are not
included in the text.

Communications  Medicine

ngineering
drilling diamonds treating damaged
tissue
cuttingcomples information
shapes recording and

reading

Language study used to/for

Study these examples of laser applications:
Liaser beams can be used io measure and align structures.

>
3 They can be used forlght displays.
o wedto+ for +ing or noun.

Describe the applications of lasers using the information in your table in

Task 3 and the structures given above.

Word study Noun + noun compornds
We can use adjectives to describe an object in greater detail. For example:

stailess seel
helcal gears
We can also use nouns, For example:
laser light

ttanium gears




Many relationships are possible in noun compounds. For example:

anair motor amotor which uses air
carbon steel steel which contains carbon
tanium gears sears made of i m
Put each of these examples in the correct column.
arbon a power (ool
ulum iumalloy o ball bearing
bon fibre arconcrete beam
adiesel boat
aspring balance

2 aplastic tube
uplae i steel sheets
nesium alloy
use is made of

Task 6 What new relationships can you find in the examples below? Rewrite cach
compound to shos the relationship. For exompl
i foot pum; apump whici s operated by foot
wribbon cable —a cable which i ke a ribbon
alever for operating gears
1 6  ecturer
1 S 7
3 foot brake 8 boiler thermostat
4 ahandthrottle 9 safety helmet
5 strain gauge 10 airerafl engineer

Writing Describing a process. 1: sequence

When we write about a process. we have to:




i
“The dram s filed with
‘e watr s eated o th ight emperature
Soap s added.

“The drumis rotated slowly.

The dirty water is pumped out.

Clean water i added.

Thel

an clothes are removed.

e drum is flled with water
Thenthe wate s eated o theright tamperature.
tsoap is ndded.
4nu dhat, the drum s rotated slowly.
¢ the dirty water is pumped out.
Thenctoan water
et hedromls st muchFste and he e pumpsd ot
Finally.the clean clothes are removed

dded.

Study his digrum. 1t shoes o esrdor o o
the extrud
Plasic granues

tic pipes. Describe

Hopor

ot
" Herers ot

Plastic boing forcad Hot plastic
i an o e Hoators

Now put these stages in the process in the correel i
e hot plastic i forced through the dic length of pipe.
The rolafing.serew s thepasticpok s

“The pipe s cooed and cut tosutablo lengths.
The plastic melts.

Deseribe the correct order using sequence words. Add to your description of
the process vour description of the exteuder from Task 7. Form your text into
ih.




Technical reading Luscr cuting

Task 10 Engincers buve o ¢od s iratuee descreig e prodcts and ervces of
nies. Read the ollowing sales literature to answer th

Whois this text for?

What service does the company provide?

What are the design henefits of aser cuttin

Can lasers cut non-metals

What limitations are there on the service they provide?
How does the service cut lead time:

Sk =

DESIGN ENGINEERS — DEVELOPMENT ENGINEERS ~ BUYERS - STOCK CONTROLLERS
Frustrated?

By having 1o restrict designs 10 suit manuf

By the difficulty and high cost of producing accr

By the high cost and lengthy lead times associated with press tools?
By the high stock levels necessituted by minimum batch sizes?

I your answer to any of the above is yes ..
WE HAVE THE SOLUTION!
OUR NEW 1500 WATT CNC-CONTROLLED LASER CUTTER IS AT YOUR DISPOSAL

M The Process W The Materials
logy is nat o
new, butit = i

- Pl

Taking light and passing Tosemviomenion
rough a series o

lenses makos the ight

source so great that ts

power density s soveral

become available to

mes htof he
| energyis
Thom USOATOCULOIMEN  Tabiemovement 1650 mmx 1250 mm
any material - nta
The lightis directed down S areooe vom0°®
towards aCNC-controlled  yosoctoc U0,
Lowsel
to produce accurate el

complicated shapes R

burr-free, smooth, a

pertacty square 6dges. S e

Source:Eraba Limited |




Task 1

4

You

Task2

owewhe

Automation technician

Tuning-in

ping to hear an interview with Alistair, a technician with an
American company based in the United Kingdom. His company produces
cellular communication equipment. Try to list some of the products his
company wight mke

Listening

Listen to Part 1 of the interview. Check your answers to Task 1 and answer
these questions.

Wha
Wh
Wh

machines do:
What three types of sensors docs a robot have?




Task3 isten 0
1 How lomg has h been with e compans?
Hovw many echicians are i his cction
3 Vvhux dum' hestart worl
bedo e when s g wosk
% Numconey g b might doaer that
6 Whydocshevid plants i Burope
7 Where has he bee
% Whatdoes he diikeabout taveliog?

art 2 of the inferview and answer these questions.

Listen to Part 3 of the interview and answer these questions.
What did the company he previously worked for make?
working for

3 What qualification does he have?

4 How long did it take to get this qualificat
5 During his work placement. what did he do a lot of?
6 What kind of companies did he do installations in?
7 Whatwasone of the perks of the job

Hitento ety apele anc cemplt s gap i s Al
work experien

Period Type of company. roduct Job it
2 years Automation
technician
years ‘Telephone exchange
months  Instrument makers. Student placement

‘Speaking practice Tulking about specifications

Task 6 Work in pairs. A and B. Some of the design specifications for your drawing
are missing. Complete them with help frem your partner.
yous vou know @

expressionsin full:

1 max maximum

2 min minimum

3 din diameter

4 em  centimetre

5 ke kilogram

6 142 onepoint four two

7 0.55  zeropoint fivefive

8 £ plusorminus
You may look at ea “s drawi ¥

Your spe
Your specit

ations are on page 17,
ations are on page 182,




1 5 Refrigerator

Tuning-in

Study this diagram. 1t explains how  refrigerator works. In vour group try (o
work out the function of each of the numbered components using the
information in the diagram.

@ o
© o
© v
© cmor

or glassfibre
neaon matrial




Task2

Reading Dealing with unfamitiar words, 1

how they operate. Read the first paragraph of the text below, Underline any.
words which are unfamiliar to you.
Refrigorati si

of, 3
You bacteria, o enzymes
These are words which are uncommon in engineering, Before you look them
i ortry to find in your own language, think! Do

y relrigerators
operate?

familiar b
rending purpose.

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

Fridge

oo
Refrigeration preserves food by lowering ts temperature. It slows "

Refrigeration is based on three principles. Frstly, if a liquid is 2
5 heated, i o i it
o 3
h Thirdly,
the pressure around a liquid helps i to boil,
i nstant low tem, heatmust 3
0
‘changes from a liquid to a gas and back again.
hi .
®
H
environment, such as KLEA 134a, are gradually 1
‘The refrigeration process begins in the compressor. This 5
” .
ond
down.
intoa liquid.

L 6

too quickly, and keeps it at a high pressure.




Task3

ENO MW

tubes of the evaporator, the pressure quickly drops. The iquid
3 , whi

‘compressor and the process begins again.

Source: Insid out: Fridge' Education Guardian

Language study Principles and laws

Study thes tabove. What
1 Haliquid s heated, it changes to a gas or vapour.

2 tfagasisallowed to expand. it cools down.
3 Ifagasis compressed. it heats up.
i For example:

Action Result
aliquidis heated it changes to.a gas or vapour

s true, The action is always followed by the same

engineering which are al
result.
Principles have this form:

1f/When (action — present tense]. (result ~prosent fense),
Link each action in column A with a result from column B to describe an
important engineering principle.
A Action B Result

.l]lquvd is heated a itheatsup

b thereis an cqual and opposite.
aomcioands reaction
alorce s applied to.a body d itextends n proportion tohe orce
a wire cuts a magnelic field helluid

£ acurrentis induced in the wire

pressureis applied 10 the surface
of an enclosed fluid

=n

it cools down
it

atoneend

itchanges toa liquid



Taska

P

Z e w w0 o

Word study Verbs and related nowns

Fach 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 wi
certain about.

ou are not

A Verbs B Nouns
For example:

relrigerate refrigerator
condense

evaporator.
compress
resist

charger
wenerute
conduct

exchanger
radiate

control

Writing Describing a proc

. 2: location

1t

In Unit 13 we learnt that when we write about a process, we have (o:
1 Sequence thestages
2 Locatethestiges
3 Desc

ibe what happens at cach stage
4 Eixplain what happens at cach stage.




For example:

explaration
sothat it heats up.
o this unit we willstudy ways to locate the stages.

stages in the refrigeration process in the correet sequence
el o hedisgram above, The s o o boen o for you

sequence location description
e with the l
‘Theliquid enters the evaporator.

“The gas condenses back into a liquid. '
“The vspour s sucked back into the compressor.

The gas
“The liquid turns inio  vapour. =

compressed. 1

The gas passes through the condenser.
‘Theliquid passes through a capillary tube.
‘The high pressure is maintained

Thereare two ways to locate a stage in a procss.

Using a preposition = noun phrase. For example:
The liquid tarns to vapour in mm.pmmv
The gas cools down in the cor

Cunibneis vl PV A A
who {0k & Stoges, s ocaton. and what happens there. For esaropc
The o pess ot conderser, where i heats the
surroundings and cools doy

The refrigerant
in pressure and temperature.

Complete each of these statements.

The gas passes through the compressor, where

Tt passes through the condenser. where

“The liquid passes through a capillary tube. where
‘The liquid enters the evaporator, where

The cold vapouris sucked back into the compressor, where 2

d sequence expressions 10 your statements 1o show the correct order of
bt example:

First the

passesthrough the condenser ..
etext
h W..wmh o5 and

in Task 2if you wish. Then compare your paragraph
§ from the text.




Task 1

84

N

Tuning-in

Complete this table of common quantitis a
cering. the units in which they are me
use to measure them,

d forces to be measured in
d. and the instruments you

Quantity/Force

Current

Veloclty

Thickness

Voltage

Pressure

Newton
km/he

©

Ohm

Ammeter

Force gauge

Thermometer
Micrometer

Ohmmeter

Manometer




Taska

How can you measure weight accurately? What alternatives are ther
cannot name the instruments, draw them,

What do you think are the advantages of electronic scales over mecha

Reading 1 Mcaning from context

Read the first two parag ,,m,muum.xml try 1o fll in the missing words.
More than one answer i possible for some of the blanks. Then check your
awer to Tk 3 aing th compleed ekt

Electronic scales
para
The electronic kitchen scale take a larger load and is ,
B aceurate than its mechanical counterpart. Whereas a
> scall may havea capacity of about 3kg, broken *
ctronic scale can
0 Skg broken into units o g o ever
The scale by converting the load increase on its 2
platform * weighing area nto a weight reading
. theliquid erystal display (LCD). It s controlled ' a
microprocessor and can therefore !
“The compact internal
components also make it small and ostore.

Reading 2 Comparing sources

When wer
& topic to:

wish to look at more than one source of information on

get extrainformation
find a text we can understand

check poinis where texts disagree

text,



Study this diagram of electro

scales and complete the notes below.
1 Load el

2 Straingange 3 Circuit board.
Material Converter function
Position

and base function
Operation

Bendaith e load
cell, streiching the
wires, \'nlln"e fallsin
proportion o load

Thaloctone cinen sl ass
it tachnology 1 6 ool
oot o tore and more

) s g i o o s b g s s i
‘ol Whareloadcoons s Sancs 1. The e o
i 15 oS

G

o g
o s and i i o ol rough D Wit o1 e e oo e
I e

e
)

e 41 oo 10 e,
A aagapedonh LE5

5




1. the sirain gauge

this text 10 find information on the load c.
circuit board. N
different to the information obtained from the.

an
Bl o i i L adiional or

the beam. i
from a battery-powered

0 ightly. This, it

strain Inshort,
s proportional to the (oad on the platform.

el

reading. This s displayed on the LCD. The display will

20 thereby saving battery power.

Sou Education Gusrdian

“nsids out: Electonic s

Language study Cause and efec, |

Study What
1 Aloadis placed on the platform.
2 Theload cell bends very slighly:
3 Thestrain gauge s stretched.

4 e clctical resistanceincreases

and he el

Ineach case, th
can ok couse and ol e i

we

142 Aloadis dhe platform,
stghtly.

In
subject and a verb. Study this ex

The strain gauge s stret
Anncrease n electrical reststance,

e effect s a noun phrase. We can link cause and effect like this:

I Unit 22 we will study other ways to link a cause and an effect.




cam below is a cause and eflect chain which explains how a strain
Each arcow shows a cause and eflect link, Match these actions
ctboxes in the diagram.

Anincrease in resistance.
Aload is placed on the scal
Adep velmgs e A
The lsed sl b verpalghtly.
ey bcnmeboger il

e sirain gauge conductorasizeich
The in gauge bends.

51

manmnos

Now practise linking each pair of actions, Le. 1+2, 2+3, and so on.

Technical reading Strain guuges

Task8 Read the text below to find the answers (o these questions,

Wt pencpls ds e gaogespernte
it

rows nastraa ghuges

Ifyou want o measur

wauge?

Why is an amplilir necessary?

Why is a dummy gauge included in the circuit?

What s the function of VR 22

Why would you adjust the output to exactly ero?

Inthe circuit shown, how is the amplifier output displayed?

Ne

i n @ member, how do you posiion the sirain

PP

Strain gauges

. They

itis stretched, becoming longer and thinner. The more
stretched, the greater its resistance. Mathematically, th
5 st

Resistancea M9t orRa L
Area A

notof wire, i
apolyester backing (Fig. 2). >



0 1 9
tested. i ? t

circuit. Fi mplete circuit. The
. A

it

Voltage are amplified before being displayed.

‘r’ N e 1)
= ——  AD=
[y

Fig.2 modern strain gauge

1 strain gauge

o - —
‘f;;,w HW';-;;J:"" Amme-vL‘ Display,
|

Fig.3 block diagram of the complete ircuit

Whestsons Ampier Dispay
b b
—

T

Fig.4 strain gauge in circuit

hown in Fig. 4, nclud . This
gesin

form part With

When forces are applied, the resistance of the active gauge
iges. The



meter. i
adjustments to be made. VR1 allows you to balance’ the bridge,

in”of the ampli

+,in othor words, how much the voltage s
amplied. By adjusing VA the outpat an bo ebmato exacly

i

groups, often
35 time. When used like this they are often linked 1o a computer rather
P

ki

Soutce: P, Fowleran M Horsay, ConirelSystoms inthe Hor',COT: Tochnology

90




1 7 Portable generator

Tuning-in

Task1 List the different ways in which electricity can be generated.

Reading Reading diagrams
Study the diags
using the diagr

1 Whatareits main parts?
2 What does th @ run on?

m kool ot g et et
and your own knowledge of enging

6 Whatls thediffronce bctween stutorand roloc?

oratlegneraorcan
e A 10

e sy

Py inlen
Pt

Garying handle

Pt filer

Engine acosse
B

Stator windings
i curront
Bt jonersay



Task3 Read ¢
complete

text 0 check as many of the answers as you caun. You will not find
answers 10 all of the questions.

Portable generator

fom power can
by far smaller fectricit
generators can be small enough to hold in the hand.

s
motion into slectricity.

cord.

In atypical four-stroke engine, when the piston descends, the air
o P i

through a carburettor.

The t i
spark within the upper chamber ignites the mixture. This mini-
explosion pushes the piston back down, and as it rises again the

1
valve.
makes the crankshaft rotate at great spead.
2
fixed position and shaped like a broad ring. The other set, the
25 minute.
lectricity is
£l ype of g h
tel L
Study this text on the four-stroke cycle. Then label cach stroke correctly in
Fig. 2 opposite.
, the piston .
the
por
s follows. 9
i 3 The cyclois

Thocycle then repeats iself.



Outetvae,

Sparkingplug o

e
e
s
1 2
Caburt Fut ot
c hr_[w G
i
\ S
i
5 fo 2 (-
13 4/
Fig.2

Language study Cuuse and effect, 2

Study these pairs ofactions, What is te link between each paie?
1 The gas expunds.
2

drives the piston down,
3 The piston ascends.
4 Thisforces the products of combustion out,
There are twolinks between the actions:
L how this using As (sce Unit §),
V42 As the s expands, it dvives e piston down,
S As the piston ascends. i forees the products of combuastion out,

tey happen at the same time. We ¢

Oneisa cause and the other an effect,

1 Cause: The gas expands.

Ellect: s drives the piston down,
CauserThe piston ascends.

e

This forces the produts of comby

on out

“an show both the time link and the cause and effect link like this:

driving e piston down.
34 The phtowsarens, Jorcing the products of combustion ot




Tasks Link these actions in the same w

1 The piston moves down the eylinder. This creates a partial vacuum.
2 Thisd fuel from the
carburettor.
3 inder, v
4 Thegas expands quickly. This pushes the piston dow
i | s
6 The crankshaft spins round. “Uhis turns the rotor at
000 rpm.
70 ates iy inthe
stator windings.
8 Thealternator runs ata steady 3.000 rpm.  This generates around 700 watis.
Word study Verbs with -ize/-ise
Study this statement:
Tl rotor is magnetized.
What does it mean? Can you say it another way? We can rewrite this statement
as:
The rator is made magnetic
e/ have a rang
make + adjective,
Task6 Rewrite these sentences replacing the phrases in italics with appropriate
Jise verbs
1 s ith imobie
2 ex supply fluctuates, for s devi
e yolngs mm« is required.
3
4 Vo line.
5 mke their " of

mmlmmu make.

Writing Describing a process

equence and location

Fig. 3 opposite shows the distribution of power from power stafi
consumer. The statements which ollow describe the distributior
statements in the correct order with the help of the diagram. The first one has
been done for you.

94



mmnmn T8

Task8

£ ‘ e

Power  Transformer Switchin Grid
St Compound

2}
i

[sw] | Il ] vl
i g rmodlae Dsbuton  Doresic
R eint e Sbumen comamers

Fig.3

1 s fed to distribution substations.
It
for ong
Itisdistributed via the grid to supply points.

s stepped up by a transformer (0 high voltages
istance distribution.

Itis distributed (o the domestic consumer.
Electricity is generated at the power station at 25 kV
1t pisses via the switching compound to the grid,

Itisdistributed via overhead or underground cables
toIntermediate substation

appropriate where you
ikt Relpl, Add e Tollowing information to your statements and
make them into a text

il ply points. power 1033 KV for di

»
1o heavy industry

Atintermediate subst
Al
240V, 1-phase.

bt industry
V. 3-phase, and

ons, power is reduced (0 11 KV for
ons. p




Technical reading Wave power

Task9 T o e whie ol descrbe o plants o eneringelectrichy o
wave power. Note the similarites and diflrences between the plans.
Wave power
Ae Wl Moty ut-of vatve i sl the watercolmn s
Shamver Wbhe  Goniaor SRS e Lt et when o

TR O ottt

Wator
Wing colurmn
et

son

-

ki the otore . " koeptuming n he same drecon.

Fig.4

Islay was

water i 3 up

back of the water column. As the water moves down, air is drawn
into the water colum.

10 turbine (named after its inventor) which keeps turning in one

Ithas two rotors, each with four blades.

qeneratorwheni s trning a spaods greater man 1,500 rpm.
. 2

grid.
- When
th
2
next batch of waves.
The plantis controlled by a computor. It includes a PLC.
1910 or being
>

96



» g

water column, turbine, and generator.

150kW.
approved for the construction of a 1 MW scheme.

Soutce; Adapted from Tnsido out Wav power . Education Guardian

High hopes for wave power project

=T Arve
Mozt oy
ottt .
el
- o ol e

St
Sobod oot i bt

Waves
e =

Hou e ov "

e v

i o

‘The mach;
il

‘waves,
5 higher

scillating wator A

lhs wave falls The turbine has been designed by Professor Alan

provide 10 per cent of the country's peak electricity demand.



Task 1

Task2

Task3

Road breaker

Tuning-in
Inyour group, make a st of any devices you know which use compressed ai.

Lista
devices.

devices D h clectrical

Reading

Read the text below and the diagram opposite to check your answers to
Tasks | nd 2.

Road breaker

paint sprayers.

machine.

10 produced by a compressor. Compressed-air power is cheap and
safe. i i i

1 i The

surface

»
control valve. This allows compressed air to enter the drill. The air

piston to rise up the cylinder. As the piston rises, it covers the
5 exhaust, i i fime, the




(D

L —

E BT b O s s which
e proticea s Soreate

Conraivaive
Exvaun

Comprosag i

Betaining
Bod e
Woostion

g air

30 kPa (90 psi)

valve closes. This opens the return chamber again, which allows

‘Source: Inside out Road brooke’, Education Guardian



Taska Put the following steps in the operation of the pneumatic dril in the correct
sequence with the help of the diagrams. The first one has been done for you as
an example.

Fig.3
e D

“This allows compressed air into the drill.

Itforces the piston up the cylinder.

Pressing the control lever opens the control valve. 1

This admits compressed air o the top of the cylinder.
‘The aperating valve closes and the cyele starts again.

EE I

The air expands. orcing the piston down.

Now label these components of the drill




Twomnaa T

Language study Allow aid prevent links

g 4 shows the most basc uvnlnunml«u[u prcumatic system. mhmpun
valve (3PV)

operation of e »xy\lcm when the ,mh ‘it n[lllnal\u s presed. The s
step s a. Put the others in the correet sequenc

seal sping

seal

Presses

Vovamert
f— Stanss s
e = Fieh

o
et Iventhte
Tow
Fig.4

The push button s pressed. 1

Port 3is blacked.

Ports 1 and 2 are connected.

‘The piston compresses the spring.

‘The spool is pushed down.

Alr cannot escape.

Compressed air flows through the valve to the

‘The compressed air pushes the piston along.

Study these steps from the aperation of the valv
3 Ports 1 and 2are connected
4 Compressed air flows through the valve to the SAC.
5 Port 3isblocked.
6 Aircannot escape.
Whatis the connection between Step 3 and Step 47
Whatis the connection between Sicp 5 and Siep 67

Step 3 allows St happen. We can link

& Ports 1 and 2 areconnected.Tis allows compressd i o low thraugh
lhn'rnh‘v'mﬂ SAC.
b Por
the vuh'(‘ mh. sac.
e Port i
b g
Steps We carilinkstéps
Port 3 i blocked. This prevents uir froms escaping.
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Task 7

Task8

=

Task9

Complete the he blanks i his descrition of the opeation of the valve with the
button press
L the push button is pressed. the spool is pushed down,

ports 1and 2. This* compressed air to flow through
the valve 10 the SAC. Port 3 is blocked, which

air from escaping.

The compressed air pushes the piston al the spring.

Fig. 5 shows the system with the push button of the valve released.

Not pressed

Movement

A flow

Fig.5

m the operat
‘The push button s relcased.

The valve spring | up the spool.
Ports 2and 3are

Airfrom the SAC escapes through

Port 1is"

Compressed air cannot enter the

‘The eylinder spring pushes the " backin.

Now how the s the push
button is released.



5

“

w

Task 11

e

an

19 an operation

Writing Explai

“These steps explai the operation of a road breaker. Link each set of steps into

a sentence using the words or phrases provided. Omit unnecessary words and
ke any other changes required.

Pressing ... allowing

Press the control lever

“This opens the control valv

“This allows compressedair to enter the dril

forcing ..

de ofthe piston,
The pressue forces thepiston (o e up tho ylindr.

“This prevents the air from escaping.
Atthesane e .. which

Theridng o it o e sl
Theairis trapped abov

admittig . .4..‘4.‘1»”», »

press s the oper
This admits air o the top of the chamber.
This closes oflair in the return chamber.

As...
“The pressure in the chamber increases (0 620 kPa,
The pressure forces the piston to strike the chisel.
Witen..and ...

“The piston passes the exhaust.

“The air is released into the atmosphere.
The v.vl\:dw

bl
,.m\ the return chamber agai

This ot hei e s oot s

“This restaris the cycle,

Technical reading Air skites

S the llowing etrac e coxapany's s eratire (o identify the
paragraphs which describ

mh.l\an«lrsk'\lrumxmmr

the advantages of i skates

thedifernces beteen st

s it height

st e
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AIR FILM MATERIAL

HANDLING SYSTEMS 50 kq The iftheightis. diagrams below.
pwa 3DPIOX. 1.5.cm. our skates of
Mttt fondingeystoms ™7 Sox Bhemean i 00,
using the i film principleare  The lftheight s
also known as Alr Skates. Gl s ke
lighttovery 2

\eavy objects using i fim 1o exception. ot [ree—

ot Ioad s sasy and very
1,000 o Lt svsTEMB

bt bl using an air film system, a
only Tkg ator unitcorrectly A, Sipes

distributes the compressedar
Anair fiimskate s composed 3 tothe ai skates and can

T

oads. In
orclemert which s ey litedvericalyandhe oadcan
i

he
excagingai oy i

aporox 0,02 mim) between the choice of the: svsmm the
Theair 7
volume supplied oy 3 element material, elc Hem:n
Threeor morearskates 4 compressor or pneumatic itis necessary 1o
loaostarts ostngandas he  pressurooi 5 T0ber effect from the system
abilty foromnidirectioral (500-1000kPa).
oramer Thebaaiste The use of ar fim handling 10
movedis The eir sk placed s |
the load considered. Customerswho | |
havo used |

Two

chwith s

brs Very eff |
Thedmensionsofthesic 5 characterisica. The extorna = pestdes
Four

Reliable
= Miimalmadenance
- Ergon

- Can usso vith e
succon

utdoor
- Tong it
- Quicky ftted

Souen W coteyous tnding
probiome oot away on it
Aerolims Svsioms b,
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Task 12

Euo W=

Task 13

How many skates do you need (o it two tonnes?
What pressure of air must the compressor supply?

What depth s the air flm between skate and floor?

Wihat oree i required w pull aload of one tonne?
Can the system be used outdoor
How high. typicelly. is the load lifted?
W e L

How is the m formed:
Speaking practice
Workin pa

Remembe

Simdentids Your dogram i ounase 179,
ur diagram s on page

the extract to find the answers to these questions.

0t show your diagrams (o each other.

Aand B. You cach have a diagram to liustrate the symbols of
the International Standards Organisation for pneumatic components.
of the symbols are labelled in your diagrams. Your task is to complete the
labelling of your diagrams with the help of your partner.
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Disc brakes

T an it e | s

o
‘m oy come i
i e he beke pel = presse

e

s e s | St
e e Sy 15 a0 b
e way o G

Task 1

Wi

106

Fig. 1

Tuning-in

Discuss these questions in your group.
What forms of sransport use brakes:

What different kinds of brakes are ther
How do car brakes operate?




Reading Conbining skills

Although i amix
skills whe nding on out purpose o e eveofth et o
tasks which follow, we will praci skimming. predicting. and scanning,

Task2 Study the diagram on page 106 1 gt general idea o what the text in Task
5 below contains.

Task3 Skim the text below L0find which paragraphs contain information on these
aspects of disc braes
Information Paragraph

@ ‘The hydraulics of braking
b Principles on which disc brakes opeate
€ The operation of the calipey

o Consequences of heat gen
€ Energy conversion in braking

em
ated in braking

Taska Using your answers to Task 3, predict which paragraphs wil have the
answers to these questions.

a whau\lhuh(mllunufllu clipers)
b Whydocarwi nt holes?
c m.m..n»m l|r4h\muum &
a What ype ofmateria arc wm pads made rom?
e Wh ster
T Whathn ofenergy does mn\'m;, ebice
Tasks e lext 0 check you predictions in Task 4, and fnd the answers (o the
questions,
Disc brakes
pora
Dis brakes are used on cars and motoreyces. They work by ’
i - The friction
the by
rubagainst metal discs turning with the whocls,
5 Th i 5 2
of tho e
i - As
kinetic energy is lost, the car slows down.
This method of braki 50 brake: s
0 h i ial, ke The
e car
over the brakes, helping to caol them down,
When the driver, ‘
5 pi the master cylind i id. The
00 o !

The
Viinder has a smaller diameter than the wheel cylinder. |~ ».
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H
20 large force on the brake pads.

s
the inner surface of he disc while, simultaneously, the other pad is
2 power.
andthumb.
Sousce: Adaped o inid ot Dise ek’ Edocation Guardian
Language study Verbs with up and down
In this book. v . For
example:
ge from 25 kY 10400 KV
2 Useas pos is
Task & Fill i the blanks n these sentences with either up or down. You have studied
these verbs n similar contexts.
1 Asthecarslows Kinetic energy is converted to beat.
2 Aninstallag
3 Aplasticy
‘ into position.
1 c
} 5
} 1o avaid accidents with hand tools.
6 Students in David’s maths class were split into thrce groups.
7 Oneoffucy's Fiends came with the name Swingex
8 s jth subi sand physics.
‘[ Word study Verhs + -en
\
| Canvou i i a
phrase of similar meaning?
Here s one way it can be done.
\ The alper sy r
rbs beginning or ending with en ofien have the meaning of ecome/ ke +
‘ adjective.
Task7 Replace the words i ialicsin the following sentences with a suitable en verb
from thisls.
ensure  colarge  harden  lengthen lessen
loosen  roughen  sharpen  shorten  soften
Gghten  toughen  weaken  widen
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Task®

Sexususun—

~

6

Steel rods are used to make concrete beans stronger.
Atorque wrench is used to make cylinder head bols tight
Mhermoplsics can be e soft b heating them.

e hard, they cannot be sof

reamer s a tool uwd tomake hole larger.
Corrosion imakes structures we

Carton fote e ke fetog Hepdks Tubir e o
ou can be e o mae ight bl o

ing fixplaining an operation

¢t fonge

Link the statements below to explain the operation of a hydraulic jack, Use

the diagram to help you.

Car bary
Jack body

Fiid

Fig.2
The faced under the
helaver 8 ooved v s g
The movement is converted into
“The motion slides the piston bac!
h movement of the piston pumps a small amount of flui

‘The ludispumped o the resevol g theone-way vlve nlothe

vlinder.
ion gradually aises the fack.
ound,

by releasing the one.

g valve.

Thigallves the wolght o e o o beee i o e vlider backntothe

reservoir.
The car slowly descends.

Divide your explanation into two paragraphs. Include a reference to Fig. 2.
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Task 10

110

e wne

e

Technical reading Waier-based hydrailic

Find the answers (o these questions in the text which follows.
Why is ol superior to water as a hydraulic luid?
Why were water-containing fluids developed>

How can the wes al p ater-based hydraull
equipment?
What possible for ent surfaces in

slding contact?
issealing diffiult with water-conta
Whyis filtration of sca-water advised?

ining fluids?

. Ol has.

better

‘much higl
aslower leakage rates.

19405

i
in response to the fire ignition risks of il systems. The safety
concerns of the steel, mining, and of fshore users have played a
major part here.

Initially,

‘without excessive wear.



2

power, the

idues. In order to eng
following points need to be considered:

n water is

metallic materials such as ceramics or polymers.

ult.

Water has low viscosity. Sealing is more dif

Corrosion. Metals are significantly affectod by wat

- Tho use of

advised.
Contamination. Using ‘raw water’ such as sea-water which

wear and corrosion. Filtration may be necessary.

Tuwsedste,
Hydraulcs’, Pofessionsl Enginoering



2 0 Staff engineer

Task 1

Task2

PR T

Tuning-in

What do these acronyms used in engineering mean?

Now read this text to check your a

A

The IT

& acquisition’.




10 includ ,
from IBM, DEC, HP, Intergraph, and Computervision. CAM helps in

‘equipment.

5
what raw materials they need i stock.

of MRP, but also includes aspocts of order processing, distribution,
and processing time.

20 JTU MRP
Heave off.
MRP 10
. either
25 il
best
several different procasses.
o data, d
reports. Areoft
PC staffto

problemsina process.

5 Products’ ing, and
documentation are integrated from the start. If design of a new.

o

leted.
finished product.

design stage and producing complete plans.
50 PL

par i

jobas.

full computer system, but ata lower cost. They can be.
reprogrammed easily to o different jobs.




Task3

s

Who do you think this text was written for?

R articles
(the, a, an). Why
‘What are AutoCad. VersaCad. and RoboCad?

What i the difference between MRP and MRP [17
What do you think the advantages of JIT
Whatis the aim of Concurrent Engineering?

cusw

tening

v an Edward, The
interview contains some of the acronyms listed in Task 1.

Taska Listen to the interview Lo find these basic facts about Edward,
[RicsecaTos Edward lead?

at does his company o
e long has Edward worked for the company?
How many people started the company
Whatis the company's turnover?
Why did he become an engineer?
What qualification does he have?

=
1
2
3
s
6
7

Tasks

il asmany spaces us yon can n his extract where dward s descrtng
Now listen to the interviesy again to check your answers and 10
complete any remaining gaps.

database in the master inthe

Y pr Y - Bar
read the boards coming down the production
and pass the information to the * ~The robot
says. 0K, I'm going to build product A", so it pulls the CAD
from the database. and builds that product. When it finished. it
the contraller and passes on to the next " twbe
assembled.
Task6  Answer these questions on the technical information in the interview.
e ]

2w
5 Whatdo the robors use imtad of PLC?
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Language study Verbs with on and off
In this book. you have studied a number of verbs followed by on or off. For
example:

1 JIT carries on wiere MRP and MRP 11 leave off.

2 has finished. it s h

next product.

Fill in the blanks in these sentences with either o or off. You have studicd
these verbs in similar contests,

Failure means that expensive development costs must be writien with
noresult.

The alarm goes i window is broken.

When the water is hot, the control unit moves. tothe next stage of the
washing programme.

C req

lubrication.

A v

temperature s correct.

Teedback is used to check water level, temperature, and drum specds.
A car thief would set the alarm.

I system i ” atthe
usual tme.

Power may come from a small turbine engine, running aclean fucl

natural gas.
‘The accident occurred after the plane took



2 1 Lawn-mower

Tuning
Study this diagram of a lawn-mower. Then answer the questions opposite

Task 1 E
about the diagram.

[ e —
ey, \
et

G

[T Gress st
i o gk Cusionot

Grass fter

Emergency stop swicn
-~ Wiaor cowiing
Elctic ot

Motor mauning

Fromssi intakn

Reac i make

impotr far

Cuting biade

6



How s the grass cut?

How s the height of the cul adjusted?

What is the purpose of the fan?

How do the cuttings enter the grass bos?
Howw s power provided?

How is the motor protected from grass intake?
Whatis the function of the hood:

Ne k=

Task2 Anlyse the fanctions of a lawn-mower by completing this "Why and How"
diagram using the labels provided beloy.

:

e i
Sharp sdge

F '“ =
—L_{7 o

Cponss | | L

[W =
= o
@ .
Provds
e box
wy h wow
Fig.2
a rotteblade
b sy
e storec
al e
e bring grass upright
T achicve ar-low
& provide motor
b position blade height
u7




Task3

Wl

RENIN

Reading 1 Predicting

You are going 10 read a text about engineering design. The tile s:
FAST, a versatile design tool

Before you read the text. think about the answers (o these questions:

Why do products have a finite life?

How can too lttle quality ruin a pror
Whatdoes a customer require of any product?

o youra and tofind out
questions.
Whatis a ‘window of opportunity'?
What is FAST?
What docs it allow the designer to do?
FAST to put sign?

FAST, a versatile design tool
‘The task of the engineer is to produce the correct product at the
ime. If

v
fits. L
, y
finite life.
i s
lity, affordabil
o ,
o
oovortinty: Gy isimportant o both customer and
ttle will

o
goods have to be recalled.

‘The designer's goal is to get it right first time. To do this a design

bt

designer to understand the functional relationships of the system
i Hows th

technique applied to the design of a lawn-mower.

question “Why' of anyofthestatements contained in the other

Sxamngcmmmenamm asking the queston How’sstablshes
the reason for the function describe
FAST has many uses - for examplo, to analyse a competitor's
sauiamant. Thstool sléoenablasa design esm o Ut vals o
20 design. The process usually involves combining a number
partsand

saving cost in both materials and labour.




Task 4

Rea

g 2 Grammar links, 2

Study from the et bold.
Answer the questions in ialics which follow them.

The designer’s goul i 0 get it right fir odohis[Tods whir) desin
process st b used whichis clective i producing  good deign. A
important tool n the deign process

ique (FAST) diagram.

the technique | f

| applied

It 53 et o excare el oetherby gramma nsnd
mesning ks, hetest b conains some commonsrammar ks

because words seem o dsappearor chane. For exs nmc'
1 Todo this a design process must be used m
To gt It right frst e, desgn proess must be sed
2 This enables the designer to understond me
he FAST dlagram encbls the designer t ndersand
1 " ique apy miower
7 Technique

applid 10 the design of a lawn-movwer

his text has more examples of the links studied here and in earlier units,
Answer the questions in the text.

On mostmonsers, i motor with a povse ofaround 1 KW s used todrive the
cutter

what?] use petrol engines, \1-«mumm.mnmmg twointakes, um in front
the grass box. |

the motar. helping 10 keep it [1Whut?] cool. before beng forced under the

‘machie. This | What?] supports its [ What's?] weight

Language study Descr

bing functions

amachine, we need How’ and
iy’ questons, We have studied mostof these methods i previous units. We

Rt ety introduce some new methods

Howqu

tions

Answer this question about the lawn-movwer shown in Task |
Howare the clippings stored?

Wee

answer How’ questions like this:
1 With by + -ing. For cxample:

The clippings are stored by providing u grass hox



Taske

120

N

Scxuonkun~

CxuDU R wN —

2 With used + to verb or used+ for-ing when the instrument is given. For
example:

grass box is used o store the clippings.

Agrass bor s used for storing the clippings.

Why questions
Answer this question about the lawn-mower.
Wik s the impeler rotated?
We can answer “Why' questions like this:
1 With o+ verb
“The inmpellr is rotuted to achieve air-flow.
2 With so that + clause
The impeller is rotated so that air-flow car be achieved

Explain these functions of the lawn-mower.

How are the cuttings transporte
How isair-flow achieved:

How s the blade height positioned?

How is horizontal velocity provided to ety
How is the grass impacted with a sharp cd

Why s grass box row iy

Why s the grass brought uprigh
Why are spacers used:

Why s aie-llow achieved?

Why s amotor provided;

Word study Nown + noun, 2: function

Some noun 8
verb. You studied such nouns in Unit 15, For example:

Noun (ompmmd noun
exchange exchanger heat exchar

Often these compounds explain the function m the object. For example;
A heat exchanger is used to exchange hea,
Aheat exchanger is for exchanging hea.

Explain the function of these objects:

shock hmrhcl

specd governor
batiery changer
ulator

engine immobilizer
temperature sensor




Task 7

Task8

Task9

Semusaswn—

maow & W= P

"

10

What are the names of these objects? Check the spelling in your dictionary.
adevice used t0:

reduce the speed (of amotor)
indicate the level of oil (in a gear box)
arind the surface (ofa metal plate)
inject fuel (into petrol or diesel engines)
ke ol Gor s engine)

e o
o hm.\r) (number

compress air

convert digial (signals) to analogue (signals)

Writing Description and explanation

how it works.
nu- description will answer these questions:

is the hovermower for?
Whet ees e crsponenis
How are they connects

The explanation will m\s\u‘r\hl» question:
How dos t work?

Separate these sentences into those which describe and those which explain.

A hovermoreris o cutting grass.

When the motor s tured on, air is sucked in by the impeller fan.

There are four main components: an electric motor, a fan, i cutting blade, and
55 Do

hood rises. tolif
air.
Somea i pressure.
The fan is attached to the motor.
The cutting blade s ixed belo the an.
cutthe g
Tlow ofair to the impeler an.
The whole assembly is covered by a hood.
The grass box issituated behind the motor.

Sptive sentences into one paragraph and the cxplanatory
sentences 1nto a second paragraph. Give your ext  ile.




Task 10

Speaking practice Lplaining fuction

Work in pairs, A and B.

Student A: in'Task 2 to ask "How' partner
like this: the lawn? Answer
your partner asks with the help of the diagram.

Student B Use the diagram in Task 2 to ask “Why’ questions of your partner.
like this: Why is a grass box provided? Answer any questions your

ks with the help of the diagram.




22 Corrosion

car showing a rystating ares of st

Tuning

Study these titles of think the storic

recent news items. What do ya

about? Compare your predicions with oher poopl in yaur group,
1 Thecrumbling monuments of Pris
2 Engine boltature blamed fo aie disaster
Now scanthe texts o check ifyour predictions were corrct
- e
The crumblin B
monuments o% Paris Engine bolt
. failure blamed
E GRAND PALAIS, completed n 1900 and e
l famous for shows that aact hunareds o £OT aiiT disaster
of visitors, needs we confirmed
oo e SRE LT EOTS e o
i Plare i o0 dparioet
e lock was caus il
el b an nchicseport s wamod thats i o Catsed b e
o olipee s posive e
bt B s oo TS S T o
eating into the city’s most visited monument, the Corrosion, the bolt sheated

futuristic Pompidou Centre, erected in St ke off caning e
i loose ..

i T

The Guardan.



Task2

e

anTe

Task3

N

Now discuss these questions in your group:
What problems are caused by corrosion?
What Ifthere was 1o corrosion?

Reading

Skirmning

Skim the following text to identify the paragraphs which contain:

Conditions in which corrosion oceurs
Need to consider corrosion in design
Adeinition of corrasion

Factors which limit corrosion

Eflects of rust

Corrosion
para
Amaj one
physical properties.
s 2
. 3 a
vapour in air of high humidity, s present.
In 1 i 3
10 present i I, and
there will i
exists, although close examination may be needed.
5 y
metal but also results in a decrease inits cross-section.
B i 7
4
corrosion i lkely, at what rate.
2 Many s

and water. This is due to the rapid production of a tough adherent
film hich
2 cortosion halts.

Sou

Answer these questions with the help of the text above.
b st iy e et g
Name twao factors which encourage corrosion.
Wherssa g o osssom ey e Gind?
What

Wiy et e gsiis gt




6
7

Tasks

Sexuombun~

What must designers consider regard
Why does aluminium perform well i Kmml toairand water?

Language study Cause and effct. 3

What connetion can you see between the lollowing

corrosion
loss of strength,
dampness

reduction in cross-section

FPut themin he correct oder o show this connection

You
studied them first in Unit 15, You can link a cause and effect when hoth are
nouns or noun phrses. like thi

1 Ifyou want to put the cause first,

Cause Effect

Dampness  cases corrosion
results in

aives rise 0

brings abot

2 Ifyouwantto put the effectfrst
Effect Cause
Corrosion— is cansed by
resus from
s the result of
s the ffect of
IS brought about by

Study these lists, A and B Items in st A are causes nﬂhl e in list B but the
items are mixed up. Link the related items, For e
reduction in

section ln.\.w!\m

reduction in cross-section

repeated bending
an clectric motor

a corros
b
overtightening © excessive heat
verondinga c a etal
carelessness e lossofstrength
impurii 1 shearing in bolis
lack of lubrication & blown fuses
frction b short circuits
i

wear and tear in machinery
Now wite sentences to show the link. For example:

Laoss of strengtly results froms reduction in cross-section.



Speaking practice Iivchanging information

Task 6 Work in pairs. A and B.

Student Az Your information is on page 179.
Student B: Your information is on page 153,

the
d out what they are and obtain information from him or her
you can of the table below.

Tollowing lst.
1o complete as

Types of corrosion
Common forms of corrosion are:
‘general or surface corrosion
pitting.

galvanic or bimetallic corrosion
intergranular corrosion
exfoliate
demetallfication
stress corrosion

fretting corrosion

crevice corrosion
‘microbiological corrosion

Type

Where doesit occur?
What happens?
Whatis the result?

Technical reading Corrosion of muerials

Task7 Scan the table opposite 10 find the answers to these questions.
1 What colouris the corrosion product on nickel-base alloys?
2 Which alloys e most suscptbe ot
3 riof
r i susceptible o plting
5
6 loys have the highest resistance to corrosion?
7

n resistant?
What visib re there of corrosion in itanium a
10 NueiwaAldpesablectio Wi JarSotatbo

e




Alloys.

suscoptible products

e
exfolation

Titanium alloys

oated contact with chior
solvents may resultin ﬂ-uudmm\ ofthe
metals’structural prope

‘mounds, and white spots 01
surface.

Lowalloy stoels i i
(4000-8000 series) and intergranular
Corro:
(CRES|
more corrosion resistant than 400 sories).
Stress corrosion cracking
inconel) qualities. Sometimes suscoptible to
piting
r-basalloy,
brass, bronze deposit
ch e
resistant plating for  environments steel, doas not orrode sell, but
e romotes rusiing ofsteel whero

pits occur inthe coating

Source: Data brsts: Corosion of Matarisl’, Design Enginsering
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23 Maglev train

Tu

Task 1 Study this diagram of o Maglev train, What differences can you note between
this and 4 conventional train?

Task2 Now scan the following text quickly to check how many of the differences you
have noted are mentioned. Add any other differences you find to your list

Magnetic levitation train
AMAGLE) inati

Inste
that the train floats’ along.

e a ar

5 brakes, Maglev vehicles aro light and compact. They ae also
poliution-free, as no fusl is burned within the train, and cheap to
‘maintain.

ntre. The cars are made of ightweight fibreglass, carried on an
aluminium chassis.




Task3

Taska

@k w N

w oW

luggage,
speod of 42 kmih.

forthe two-car Maglev trains. The train s ifted from the track by

ofthe
train exert a pulling force which lifts the train upwards so that it
floats 15 mm above the track

As people get on and off, the weight of the trin varics. It may drop
15 mm, or it

5
microprocessor.

Eachtrain is driven by an electric motor called a linear induction
t coils, i

“The field induces electric current in the track, which in turn

wrain
thetrack.

‘Source: nsids out Magneti itation cain’, Education Gusrdian

Reading 1 Inferring

Make a lst of the advantages of the V
help you.
Advantages

Now list the disadvantages. You may use the text {0 help you.

Disadvantages

glev train. You may use the text to
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v think.about vour lss, Youwill robably find that mast of the advantages
Wmml i the text. Few of the disadvantages are listed. Y
them, o them out,from your knowledge of the world and e
infocmation inthe tst.

the page or
screen. Much of it comes from our own head. When we read. we make mental
links between what we read and what we already know about the k‘py« In
other words, we link new information and old to understand the text. This ki
of readingis called fnferring.

Reading 2 Dealing with unfamiliar words, 2
Answer this question using the extract rom the text below.
Why are Maglev trains so light?

Because they have no wrwr,_ axles, suspension, dampers.or brakes. Maglev
vehicles are light and con

I . you may h ave u er. Do you know what it
meanst Do o e 0 know s exact meaning?
Welearntin Unit 14 that we can ignore unfamiliar words which do not help
with our reading purposc. Some words we cannot ignore, but ofien an

pros her than exact meaning ofa word i all that i required.

out
context. For example, we can say that damper
heavy (not light)

e probably:

2 large (not compact)
3 partol set as wheels, axes d
brakes)

“Try to work out the approximate meaning of any of the words printed in bold
in this fext whose meaning you do not already knovw. Check your answers.
with a dictionary.

When first introdisced. linear motors were seen as a major technological

beer i arlier . the Wankel
cngine,
o valyes. Wankel engines were adopted by the i
compuny. owev
devel new p ceess can mean a market
: . i

must be wi i adl

‘ave way Lo VHS because of better marketing.




Task6

1

Language study Prediction

. What ion?

ction Result
‘Two magnets are held together with )
opposite poles facing. of

When an action is always followed by the same result. we can link them like
this:

) "
each other.
or
1/ When " sacing.they will
attract each other.
the statementbee

gencral principle or lnw. (See Unit it 3 ) Using theam, w canpreict what
happen in particular cases.
Predict the result of the action llustrated here.

Action
Two magnets are held together with
ke poles facing, 1 [

Now write the prin
[two magnets .

Predict the results of each of these actions. Then link each action and result in
a senten

Action Result
Astecl bar s subjected to tensile forces.  The bar

O ——



2

3

4

5

3

8

We apply an effort at T.

“The switch s pressed.

1s0ma

@ 20v. 750w
L ®

20y

We move the effort by one metre.

L
|

120V acs applied across the primary.

We apply an impact load to @
brittle body.

The block

The load



10 Weapply 24 Vac to the transformer
primary.

Writing Evplanations

Study this diagram. Itshows how a Maglev train is supported without physical
contiet with the track. Can you explain how this works

Lovitation magnet  Levitaon fore

Vohico weight dovinward on magnat
The explanation cansists o series of at leastsix steps. The frst stepis:
1 Current flows through the magnel coil
The last steps:
The

£

ifted.

Can you think of any of the steps in betwween?

cause and effect
explain horw the train s ified. What kinds of ks are the
Current flows through the magnet

‘hecurrentcreaes s magnelc e round e poles,
“The lield induces a current n the track.

The track becomes magnetiaed.

“The two magnets atiract each other.

“The train i lifed.

You can show time links

betwveen thestay

cuEkw—

ng e sructures you st U . Youcan
516,17, and

22, and in thes

way:
142 Current flaws

s through the magnet coil, ereating a magetic field rowd
the poles

e

agne

etized,
546, The two magnets attract each oth
Thereby can be omitted from the last example.

thereby) lifting tie rain
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Study these diagrams. They explain how the propulsion system operates.

==

Haminiam sscondery
Tkt
oo

Propulsion system [ 5

the
propulsion system.
Current through the motor coils.
The current creates. fields in the motor.
The felds currentsin the track.
The track becomes.
The current through the linear motor is changed.
The magnetic in the motors shifl.
There is and repulsion between the new motor fields and the
track felds.
The through the coils changes and the process s repeated.

Divide the steps into two sets and form each set into one paragraph. Show the
links between the steps using whichever method you think appropriate.

Technical reading Motor sclection: operating environment

Whatspecil etures would you expect to see specified when rotary motors

‘purchased to operate in the following situations?

Ina wurm\n,. housing  wood
0 boiler house which i regularly hosed down.
e be expected.
turning
Read the text on the following pages 1o check your predictions.




i fora pa
following points must be considered:
1 Starting torque

Starting current limitation
3 Drivespeed
4 Operating environment
5 Rating and duty cycle

s

0 )

D proat motar

Motor withsacondaryconio system protocion sgsinst

Fig.1



enclosed, fan-cooled motor (TEFC). The motor winding is totally

outside.

is protected by a shield. This fan blows air over the casing

removing heat from the motor. In larger sizes, there is also a fan
blowing

the casing.
th

i
be enclosed in such a mannor that any explosion which may aceur
within the motor must be contained within the motor. Often tis
easier to pravent explosive gases entering the motor. Ventilated

i This

& 5
thatofits surroundings.
Fig.1illustrates a variety of protected motors.

Source: Adaptect from DW. Tyle, Electrica Applicaions, 3
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24 Computer Aided Design
(CAD)

Tuning-i

fuect

i fegion Uiew zoom Text St

s

il

Task1 Study the example of Computer Aided Desi
questions about the diagram.

1. Answer these

1 Whsruredo o

2 . what oided

3 Wiatdoyo hink thetop row ofwords ro fr - il i, Consfai.cle?
Listening
o gt s it dsgoce oo i

i dvantages of CAT al appronches to design

—for ex: le. drawing and modelling. Before you listen, list any advantages
vou think CAD has over these traditional approaches.

Task3 Study the following extract from the tapescript of the interview. It covers the
imterviewer's lirst question and answer. Fillin the gaps before you listen. One.
word is missing from each gap. Then listen to this part of the interview o
check your answers,




Interviewer: What do you like about designing on computer?

Designer:  Thefact that you | getinto three dimensions
Immediately. Youdon't” wimagine howa
component will from two-dimensional drawings,

You can put your thoughts into the solid without
10 20 via paper. You can see. in the mind's
exactly how the components fit together or it
and you can modiy. replace. and generally ailor parts very.
quickly as ideas” toyou,

Now lsten to the tape an lst any advantages of CAD. Combine your answers

with others in your group to make as full an answer as possible. When you
have finished. compare your answers with the list you made in Task 2.

Work in pairs. A and B. Listen 10 the whole tape agai

Student A: Note any disadvantages of drawing in the table below.
B

Student

Disadvantages:
Drawing Modeliing

‘The designer mentions these components of a design cycle. Pat them in the
correct sequence.
study results, modify design. stres

Language study \

essity: have to and need (t0)

Study these examples from the interview
1 Youdon't have to imagine how a component will ok from two
dimensional drawings.

2 at
anufacture.
3 Normally one needs to go round the circle at least four times.
4 With CAD. youeed not describe such a feature more than onee

In this sense, th
are similar to must. Must is a modal auxiliary verb and has no other forms,




Task7

et
need to need not or do not need to

Il in the blanks in these sentences with appropriate forms of the verbs in the
table ubove.

Designers who work with CAD. produce drawings on paper.
machining  bedone.
One problem in working with wood or clay models i tha they be

converted into drawings for manufacture.

With . vou i

from a two-dimensional drawing

With CAD, designers can put
use paper.

i engineering drawving repeated features e drawn again cach

time but with CAD they be redrawe.,




2 5 Supercar

Task 1 Study the following recent Volkswagen survey on the car of the future. Decide
in vour group which developments in the survey are important t0 you. Onic
person should report the group’s views to the rest of e class.

What changes would you like to see?
! We've suggested a few possible developments. Please think

; Tekine boxesto ot s Know.
Design

petrol and diesel) or hydrogen power.

I Acartatisanoffics sway feom work, with facilties such as &
fax machine and video-conferencing

Safety.

the weather and road conditions.

Acomp
from the vehicle n front.

event of an accident.

All-round airbags.

140




Task2

Task3

-

Security. |

anyone else to drive your car away.

n  allows the ifitis
stolen.
Audio systems built into the chassis or engine of the vehicle to
preventiheft.

Performance

| Sports car performance combined with fuel economy.

A computerized route finder which tells you the quickest way to
gettoyour destination.

9
Sourea:VAG (UK L

What do you think will be different about cars in the next ten years? Think
about the following points. Compare your ideas with other groups.

~ materials

~ design
power
fuel

Read this title and introduction 10 a text. Try (o guess the answers (o the
questions which follow.

Supercar test for industry

Matthew L. Wald on the technical issues the President's
environmentally-friendly car fa

Whoisthe President?

Whots Matthew L. Wald?

How can i car be environmentally-friendly
be called a Supercar?
What lest does industry face?

Noww read the seraph of the text. Does it help you to amswer the
tlons?

“The 10-year co-operative project between government and Detroit
for.

v pollution,
d loss




Reading Predicting

using first sentences

In earlier g the e and usingdi help
you predict Tatext, As we saw di i
can alsa be very helpful

Atinal way to get a good idea of the contents of a text s to read the first
sentence of

ch of the other paragraphs.

Read these first sentenc
the text are.

hen note down what you think the main points of

Some say it cannot y .
together batteries, fuel isto
deliver electricity. plus ightweight. acrodynamic car bodics.

~

" typ a

“supercar body. some kind of composite or carbon fibre.

Safety isanother issuc but lighter need not mean flimsier.

Reducing body weight and wind resistance will make any car more effcient.

Electr however.

Four pm\lh[u power sources are being nvestigated.
eells,

NN

from air with hydroge:

tomake lectricit
Yetanother approach would be s uywml an el genrator consiing of
ree-spinning wheels with magnets in the rims that ca rre

A foutth possbiepower sourcefor the natlonal suporcar would b

turbine engine, running on a clean fuel like natural g;

=

©

Tasks Read one of the follawing texts as your teacher dircets: A, B. C. or . Note in
this table any information you find on solutions to the problems of designing
the Supercar.

Text Solution Reason(s)
A Materials

B Shape

C Power

D Power source Problem

1
2
3
E

TextA

batt eliver electriity, pl
lightweight, aerodynamic car bodies. >



Task 6.

5
for the ‘supercs

ther type
* body, some kind of composite or carbon fibre.

10 use’. The result woul

4 emergirs an lssbourthan curont

car body construction and, therefore, less cost

conrepointato ndy

500 drvers who routinaly Survive Siomen

s in composite vehicles.

TextB

Aerodynamic drag a

ccounts for more and more of the energy

‘General Motors’
half; The Impacthas a a
tapered b
wind.
Text©
ficient. 'senergy
br
that,
s
When the driver

thata super-efficient car will have an olectric motor.

Textd

Four possible power

 sources are being investigated. The simple.

several

10 consisting of free-si

fiywhe
pinning wheols with magnets in the rims that

high fuel consumption in conventional cars.

Afourth

5 i T it
‘would run at a constant speed, generating electricity for driving the
batt

use.

Read the whole text yourseHow mch dd the
paragraphs help you to predict the main points of the

nces of the other

t paragraph and the first

Wholo ext? Which st semionces were o vety el Why ol

143
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Language study Certainiy

What 7 Can you put
vz

them in order of certait

1 Asupercar will have an electric motor.
2 Asupercar might have a flywheel
3 tuis likely that a supercor will have a rousded front

1 thewr each
development. Study this list of certainty expressions.
Certain Fairly certain Uncertain
Yes will el plably might
+like may
\w+pmhdh\r\m| could
will possibly
No willnot  be+unlikelyto+vb  bepossible that

Comment an how likely these predictions are for the next decade, using an
from the table above.

appropriate expression f nple:
1 Abuman powered vehicle (hpv) will exceed 100 km/h.

It passibie that an iy will exceed 100 kanh

2 Aperpetual motion machine will be invented.
A perpetaal motion machine will not b invented.
3 More factories will be fully automated,
Itis um., shat more fuctories willbe fully automated.
4 Driv will link major cities.
i e ight ik ior it

Hlectric cars will hecome common.
Most bicycles will have carbon fibre frames,

A more ellicient petrol engine will be dexeloped.
More people will travel by public transport.
Robots will be used in homes.

Fesver engineers will be required.

Disl ngines wil el enincs orc
Most waste materials wil be recycled.
P doul leirte motoewillbo nve ted.
Physicists will reach absolute sero

3o,
i thefirst sentence and would in the

sccond? :
1 A supercar wll havean lctic otr

2 Apossible power source would he a turbine engine.

In sentence 1 the witer feels certain this will happen. [n sentence 2 the writer

ap

We use would 10 describe future events shich can only happen if ertain
conditions are met. Study these examples from the fext
Another approach would be o flywheel. (f a supercar were built.)
The result
used.)




Task8

Tasks

1
2

wh e

Task 10

What would happen if these conditions were met;
Iall cars were made of plastic
irall

s had diesel engines

I powerul lightweight batierics were dwulﬂpﬂl
all cars were fited with flywheels

Wspeed limits were reduced

What conditions are necessary for these events 1o happen?
All ar parts would be recyclable.

Carswould travel 40 ke o fuel,

Cars would cost much less to produce.

Cars would not require painting.

Cars would not require lubricants.

Writing Sunmarics
The best w.
note form .mdthcn hnkHv(-mdunlymmurm\n \mnh Ifyou are

vou donot ov hat s, reduce
thetext o the point that 10 oue but you can understand what it mean,

Study these notes which s

¢ the Supercar fext

Power source
1 batteries
2 fuelcells
3y wheel
4

gos turbine with g

Solution
composite. carbon fibre
rounded front. tapered back, small
electric motor

Problem

welght

cannot cope with

Reason(s)

fewer parts, less labour
reduce drag

allows regenerative braking

ng demand

Now

Usethe

certainty expressions you studied in this unit. For example:

The Super
repenerativ rakhg
Ifyou think that your reader
For example:

will not understand p

alar terms, define them.

- that
Finally

You
ofthe Supercar project,



26 Graphs

Tuning-in
& way of
They deil of data in vis

Task 1 Label the following graphic displays with the correct term from this list:
graph pic chart
Barehart  bar chrt (column chart)

Fomatn studonts 95

a S b
500 porcentage of sl stucents
-mm

Wetas T
Essn —
I |
— ‘

o
s proorng Al sousos

oo

€ yunat goss wiona most

paidaha
) Taing e

) T

L, Toeaem deanors

] Tmmdnors  opaisinthe
'1]—- Tt Y W
] Taetinezers  (PoL
= mactines Engin speed (pm)
1 Femriciers

1 T earos

Task2 Study the graph opposite which shows mm.u duily load curves for i power
b for weekdays.

station. Answer hm questions about the gra
When s the peak loa

When s there least e

Whenis the load 65" ‘,?\ufrﬂpnl‘“y?

Whatis the load at 1 pn.

P



wew

Weokday 1

L

Typical daly logd curves for a
P T
Tecariad i hoarly .

O]

Fig.1

Describe changes in load for these period

Language study |

ribing graphs
Lok at the period 6 m. 1010 a.m. We.
1 The load ises.

There isarise n load

We can make our description more aceurate like thi
3 The load rises sharply
4 Thereisasharp rise in loal,

an describe the change inload in two

ly this table of verbs and The past
s iven in brackets

Verb Noun
climb
goup (wentp)
rise (rose) rise
Down decline decline
n decrease
dip dip
drop drop
Tall felly fall
g0 down (went down)
Level not change no change

n constant




These adjectives and adverbs ave used o deseribe the ratc of change:
Adjeetive  Adverb

sightly
radually
Seadily
Steeply
sharply
suddenly
fast
Task3 Study this graph which shows the load at weekends.
00— o ———]
v daly lod curvesor &
o N .?;Jén e |
ol PRy e |
o}

 sowrsey [

Por contof ystem posk fosd iawatts

Time
Fig.2

Write sentences to describe the load during these periods.

1 Sourday. o 0o
2 t010pm.
3 om0 5.
3 Satnteynoonio1 .
5 m.to§ am.
& Siddamiodam
7 Sunday.noon 03
§ Sunday,5pam.to 10pm.
Taska Look at Fig. 1 and g, 2. Make comparisons of these periods. For exampl
Sunday. 4 am. (08 am./weekdays at the same time.
On oy he e constant betweer 4 . and & an. but on
vecklays t rises sharply.
L Sunday. om0 paSaurdy a hesame e
2 Weokdays, 10pm. 0 1] pm. Sturday athesame me
3 Saturday peak load/Sunda
4 Sunday. noon m\pm,uwmmn  week at the same time.




Tasks

a oW N =

©

10
n
12

Word study Common verbs in engincering

Study this list

e whichy
book. They all have the sy

i u have studied in th
of*make something happe

make low

Tow

raise
heat

release

compress  make smaller volume
reduce  make smaller

increaso  make larger

Fill in the blanks in these sentences with suitable verbs from the list above,

When thermoplastics ire. ey sofien.
Ifa gasis itheats up.

Refrigeration preserves food by iis temperature.
Aheater the temperature of the water.

The rising piston the fuel mixture.

Designers ry 10 the weight of a structure.

nto the mal

Pumping flui inder gradually thejack

Acrodynamic design wind resistance.

The motor starts up slowly. then gradually speed

Atintermediate substations, power 10 11KV for light industry
When the child the handle, the seat swings back under the

weight.

Writing Describing a graph

I test of ametal s the tensile test o destruction.
it breaks. Fora
inst extension looks ke this:

Animportant mechani
Increasing

mildsteel specimen. a graph of oad ag

]

Lose

o Exansion

149



Task 6 The following ibe the most important stages of the test. With
the help of the graph:

- e to form a text describing the graph
Dl i the missing references (0, P. E, Y. U, ¥
a From © the specimen extends in direct proportion o the load.
applied.
i point load. s
reached.
© Fom
a4 A the specimen finelly fractures.
e Alter the specimen lengthens further but the load fals
£ Soonalt arked
A0 this exta nformation o your lext.
i
removed.
b o steel.
d AV\('rH!hexpeuan uudcrgne« “waisting'.
e Yisthe yield po
Task8 Rfer 0 cuch ofthes gures 1 an approprste place in your text. Use

expressions such s thes
s shown in Figure A.

See Figure A.

(Figure A)
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Task9

Task 10

Technical reading Properties and applications of carbon stecls

Study the diagram below which shows hov tensile strengih. hard d
ductilty vary with the percentage of carbon in carbon steels. Answer tiese
questions:

What happens to ductlity betsveen 0.03% and 0,87% carbon?

How does increased carbon afiect hardness?

Whats the effect on tensilestrength of increasing carbon beyond 0,547
What happens to ductilty beyond 0.87% carbon?

aewn—

Properties of carhon steels
ane sty th g bl o xia ot s s

question:

Whatis hlgh carbon stcel?

rbon does tool steel cont

Compare the properties of mild steel and hard steel,

What kind of secl is tin plate made from?

What kind of sl are car springs made rom?

How musch

P

Low | Mg | Medium | High sebon stat
Ghor | ol | S
o os:

Tnpit, | Shipang Locomatie
wirk" | bl e m o
e, | pia p

i oo, " e

| o o, i os

ammers
andcnsils

008
5 Carban
Properties and applications of carbon steels
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Task3

Read the text below 10 see how the solutions proposed by your class compire
with those used in the experimental plant described

Recycling domestic refuse
The consumer society produces more and more refuse. A number

In G ducers
ling. In othe
s countr it

plantin Holland designed to recycle domestic refuse.

0
‘The rubbish is first passed through a hammer millto shred it. The.
in
"
‘Much
metals are recovered in this way.
After that, the residue is caried by conveyor belt to an air classifier.
fairis blo i
2 shape. i d som

density
materials such as glass and non-ferrous metals fall to the bottom

For. I

s
could recover glass.

reened.
mixture which consists mainly of plastic and paper. The organic
30 residue can be used for compost o to make bricks.
The next stage is to separate the plastic from the paper. This
oy et beuar elern dansity. g soution 0

donser thanthe plasti.

pap he bottor
fed o pulp mills for further recycling.
The remaining plastic s a mixture of thermosets and
!
for building.




Reading Transferring information, making notes

Using the information in the text. complete the labelling of the flowchart. Add
these labels:

plastic and paper air classilier
high density materials

shredded mixture ferraus metals

aper
line arganle materials

| L

o [ o
iy

. 7\ h R

Study these notes on the first stage of the recycling process. They contain
Information on location (Where?), action (What happens?), reason (Why?). and
tmetbiod {How?). Read the textagain to complete the notes for the other stages.

Stage 1

Where hammer mill

What happens?  the waste s shredded

Why? o reduce it 10 @ manageable size

How? g steel arms (0 break up any large ftems
Stage 2

Where?

What happens?
by magnetism

What happensi  bigh and low density materials are separated

How? by a current of i which carries low density materials to
the top while high density materials fall to the bottom

154



Wk

2

Staged

Where?

What happens?  the low density portion is screencd
Why?

Stages

What happens?

Why?

Stage 6

Where?

Wh

How? by a current of air which carries low density pla
top while wet paper fall to the bottom

ive the paper and plastic different der

fties

happen:

Language study Possibility: can and could

Answer these questions about the text

Does this plant sereen out aluminium waste
Does it recover glass
s recovered paper fed to pulp mills:

blocks?

Is organie residue used for compost and brick;

and 3is No. Th
ook at the text.

The answer to questions 1,
Ves/Maybe. How do we know?

iswer o questions 4 and 5 s

Froth flotation techniques could recover glass.

3 A ling.
4

building.
5 The organic residue can be used for compost or ta make bricks,
- 1.3

and 3o show that butis
be

not i fact done.
expense or lack of demand. We do not know.

5 toshow that something is possible and m,

fact be done.

Fill n the gay

i this text with either s or could. Be prepared to justify your

With present " s

But in practice market forces determine what is worth recycling

Suceessful plants in a number of countries show that refuse: be
used asa fuel in power stations,
refuse, sing problem of

besolved.



Task7

S

be produced from old plastic bottles. A company in the

Sweaters
amn, it

plas L
tworlitre bottles to make a sweater
Apresentwe ot easily separate thermosetting plastics from

thermaplastics.

Writing Describing a process. 4 reason and method

A $and 15 we learnt how 1o sequence and locate the stages
i this unit we will study ways (o describe and explain wh agpes

hammer mill
s shredded

athappens?  thewa
toreduce it 10 @ manage
using rotating steel arms (o break upany large tems

proces, reasan.

1 combine information on sequence. loci

Nate how we e
and method. For example:

Sequence + location

The waste first pusses to a hammer

“action
The waste frst passes o @ hanoner il where it is shredded

e waste first mill where it ittoa
mageable size
+method
The waste first passes to @ haniner il where it i shredded to reduce it o @
” large items

i on the other stages in the same way (0 malk
Note that you can help your r
rom one stige 1 the next

Combine inform
description of the recycling process.
and the sequence by carrying informali
mple:

e waste is shredded.
T shy

R e mixiure s wetied.
Stage 6 The wetted nixture ..
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Task2

Robotics

Tuning-in

Together. try to write a delinition of a robot. Compare your answer with the
delinition of an industrial robot given on page 36 of the Answer Book.

Reading 1 Revising skills

2 2 have
studied

Study this diagram which shows the components of an industri
do you think the functions of the three components shown at

robot. What

Computorwin -~
ity

Fig. 1 The components of an industrial robot



Task3

Taska

P

Now read this text to check your answers to Task 2.

The manipulator
Thisis the bit which actually does the mechanical work, and in this.
of

arm.

The power supply

For heavy-duty hydraulic or pneumatic machines this will be
oot Insmallr, ightweight vrsions which use' nlnm:nl

The computer

w0
stepper mator control ports. These control the various

from the manipulator’s sensars.

Read the following text to find the answers to these questions.
What is the work volume of a manipulator:
Whatis the work volume ofa human?

volume of a greater than that |
What are degrees of freedom’?

Work volume

manipi -
an be positioned. The greater the work volume, the more

Even with the.

fartlémiching s okveiums cascioas-
10 apy tely. —bvicvlmderabouﬂth‘ghw\ma radius of
2bout 1.8 mand s domed o

Degroes of fraedom
In order i
space, a robot manipulator needs to be able to move in at least

16 three degrees of freedom’. Figs. 2 a-i show a number of the more
pe Each hasthe

o
rotational movement.



Reading 2 Transferring information

2a) below and note how the

Tasks Study the text and accompanying diagram (1
information has been transferred to Table 1

Fig. Type Degrees of frecdom  Work volume,
linear  rotational

20 Cartesianocrectilinear 3 0 cube

Table 1

Common types of manipulator
F

difficult

5 i air
the work volume of the Cartesian manipulator s a cube.

Fig. 2a Cartosian or rectilinear manipulator

text for you. Read the text

Waork in groups of three. Your teacher will select
and diagram to complete your section of Table 1.

Text1

The second type of manipulator, shown in Fig. 2b,is called a

P 3
has one rotational and two linear degrees of freedom. Because of
rotey & =

s hich
spaed a faster processor is necessary.




Fig.2b Cylindrical orpost-type manipulator

degrees of freedom.

Fig.2c Sphericalor polar manipulator

Text3

o .
freadom. This is the most complex type to control, but it has
Fig i th

A

pherical

imposed by the joints.
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Task7

Task8

Sido view

Fig.3 Theworkvolume of an anthropomorphic manipulator

Now don with ¥

table.

Complete the blanks in this fext,

Mechanical wrist

s ! thata bum

flexibility in terms * positioning, path taken, and angle of
hi Even withouta e ireedom of the

. . "

of the basic manipulators shown | Figs. 2 -4, on the other

et position, they e

angl.

“Totakean" . removing a screw would be impossible



the manipulator could not align a screwdriver (o it the serew properly. Even if
it sill would

ableto.

be possible o carry out the necessary
rotating action.

A wristis therefore added to most ba

manipulatorsto' the

required mechanical flexibilty to

realjobs. In general. for total

grand total up to six. The " commaon type of wrist

Fig. 4 e

twobending

wrist,

Fig. 4 Atypical mechanical wrist

Language study Concession: even if and although

Wecan use ifsee Unit 11)to link two statements like this:
% P
1 Theswitchison.

jamp lights.

1 the switch ison, the lamp ights.
When statement | is true, statement 2 s also truc.

h 1 surprisingly has no effect on statement 2, we can use v i
or althorgh. For exampl

Even if the switch is o, the lanp does not light.
Although the switchis on, the lamp docs not fight.
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Task 10

1
]

A caris fitted with
conditions:

at belt warning light. The light operates under these

Seatoccupied Ignition  Belt  Light
Yes on Closed

Yes on Open  On

Yes on Closed 0T

No o Closed O

Study these examples of normal and faulty operation:

Normal

1 the seat s occupied, the igniton on and the bet closed,tre light s of,
Faulty

Even if the belt s closed., the lght siays on.
Although the belt i closed, the ight stays on.
Give other examples of normal and faulty operation of this circuit.

Technical reading Stepper motors

Read the text which follows (o find the answe then

complete the table.

Why would you use a stepper o posion e besdof ik o uni?
bsent

o these questions

from stepper motors.
Foraccuracy in posi
small step angle

oning, would you select a stepper motor with a large or a

Type Advantages Applications

Variable reluctance No detent torque

High dynamic torgue
atlow spee

Hybrid type Good specd torque.
characteristics

Can be made very small,
very ellicient

pp
is required. They are used extensively in robotics and in printers,
ives, all

itionir Inaplotter, for example,
s they can

i In roboti
position manipulators exactly where required. >
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t uously. Instead),

the motor turn either
reverso drection by an oxagtimerva, typcally 15, 25, 375, .5,
. or 30 degrees. Accuracy is within 3% 10 5% of the last step.

=

zs

E

The
Iy four,
‘and off. Figs. 5a and b llustrate the operation of a permanent

ol ftcrsaes he pole rangemert shown in Fig. 5a. Poles 1 and
‘are north. Hence, the rotor south pole is attracted to both of them

. 5b,

pole}
iew position as shown. Each polarity ch...gnn the stator causes
the retor o move ln this case) 45 dog

tepp

magnet.
‘magnet, usually located on the rotor.
Variable reluctance motors form the first group. As there is no

“The rotor spins

micropositioning tables.

hybrid the disc magnet

angles. This s a low cost motor used extensively in low inertia

% y
capability. Steps of 1.8 degrees are possible.

One of th




29 Careers in engineering

Tuning-in

List some of the jobs in engineering. Combine your list with others in your
group.

Task2 Work n groups of thee, A. B, und €. Scun yoursecton of this . A, B.or
€. How many of the jobs in the combined list you made in Task 1 a
mentioned in your section?

Jobs in engineering
A
Professional engineers may work as:

d 0 and
i i . Theiraim

s
materials to make the product cheaper, lighter, or stronger.

install equipment produced by their company.

10 efficient, i d that

165




Just below the professional engineers are the technician
15 engineers. They require a detalled knowledge of  particular
hanical, electr e

ical,
teams of engineering technicians. Technician engineers and
engineering technicians may work as:

TestiLaboratory technicians: They test samples of the materials
2 and of the product to ensure quality is maintaine

preventative maintenance and essential repairs.

Iy, cheapl

30 products down to component level.

c

and practical. Craftsmen and women may work as:
25 Toolmakers: They make dies and moulding tools which are used to
hand fe

components such as car bumpers.
Fitters: They assemble components into larger products.
Maintenance fitters: They repair machinery.

40 Welders: They do specialized joining, fabricating, and repair work.
Eloctricians: They wire and install electrical equipment.
i skills.
ine, espec
5
accurate. They may i i
‘s micrometers, verniers, or simple ‘go/n0 9o’ gauges.
s -
Task3 Combine answers with the athers in your group, How many of the jobs listed
in Task 1 are mentioned in the whole text?
Taska Who would be employed to:
test completed motors from a production line?

lind out why & new electronics assembly does not wor’
praduce a mould for a car body part2
See thal the correct test equipment is available on a production line?
find a cheaper way of manufacturing a crankshaft?

b e
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Tasks

ESLY

repair heating systems installed by their company
see that i new product is safe (o use?
commission a turbine in a power station?

Reading Inerring from samples
i Task S below and n the Listening (Task 7). you are asked foinfr rom a
small sample of text information which is not clearly stated. Use the clues
samples and the knowledge you have gained from the text Jobs in engineer Hm

Asa group, try to identify the jobs of these workers from their statements.

find something seriously wrong, It’s interesting work, and we're ableto
times, admittedly, thework

getsabit repetitive.

again. i
10 them. I'm constantly having to calm things down.

h
powertools, Allal

5
won'tfittogether.

Jikesajob.

20 with a plain sheetof paper. You drawa component. You design

thatlfind most satisfying.

le b,
25 samejob. You know whatto look for and how things should be. You know

routine. | don' Vihing
that.'m just content running my machines.

30 Mycompany

OK.

e
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Task7

168

e

PP

Speaking practice Role play

Workn s, A and B Bach of you s profle o hoe workers n a gt
nsinecngpan whih sl car lcirical components tarter
motors, fuel pumps. and alternators.

Play the part

patner about your work. Your pa
Your replies.

Inturn, find out about your partner.
Do ot give your pa

asmuch
cupation. Try to find

Quallications
Nature of work

Who he/she s responsible to

What he/she feels about his/her work

work out with your p this

information.

Student A: Your profile is on pages 179/80.
Student B: Your profle s on page 153,

Listening Inferring from samples
Listen to these workers talking about their jobs. Try to match each extract to

ane of these jobs.
el

ool
I hmewu] development fitter
oman
/\pplk hestagiess




30 Applying for a job

Tu

What sort of engineering job do you do at present or would you like to da in
the future? What are the atiractions of the job? Compare answers with athers.
in your group.

Reading Understanding job advertisements

Answer the questions below about this job advertisement

AAA > Castleton Airport

o Further
=

Engineering Technicians
¢.£13,000

In this multi-skilled role you will carry out corrective and preventative maintenance on a variety of
clectrical, elech

orNational C

lctmmicPCora
pumps, \ndl\(.\lAxdmn,,erswnumbcdwlﬂbh‘

Ackean currentdriving licence sessential.

Castl 135 C1 December.

1 Whisheompanyls i
2 Whereare the jobs bi
3 Atwhat professional Hlevelare the obsavaliable
+ branch of eng
5 ions are required?
6 what must pleted?
7 Listsomeofthe areasin which experience i sought.
8 Might you be considered for the job without this experienc
b4 ) o
applicants have?
10 Which non-professional qualification is essential?
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1 Wramghtabenchs pulgeisalntel

re PLC systems?

13 WontdoHVaCmem?
acv?

Task3 Fiona Weaver decides to apply for one of the posts. Study her CV below.
Answer these questions.

‘Whatis her highest educational qualification?

Why do you think the cducation and expericnce sect

-

ofher CV start with

Why has she chosen these peaple 1o be her referees?
Why does she include interests and activities?

e

CURKICOIUM ViTne

e ena teaver i
i 5 mnl a7

Adtres ke, Nencastle, N1 410

b i

Ghication and quatifications
19911595 Faraday Collsgn of Murcher sdueiticn, Newndrle i
i Cochitints n Ehoekeioal o Mt ptoptoiog
[ G g e
19851990 Pl sridbssyeleliillion i UL

1/hold 2 clean Ariving Licence. I have been driving for Ehres vaars.

Hork exeriece
T R e

e e L L e
Beoticts Loing » vide rene o st
ompister based redord aysi

18311995 Avprentice electrical teetniclan

Stbirner & Thomson (U1 Lt I
15901901 office.

Brenc & Wicker, Solicltors

" mesic sacreth

i, worl-orocessing, celephone
roceptionist, in a busy lawer's office

Travel, modern dance, swimming

e | ot
et a1
Sioad. of pernonnel Ofhcer
Elactxical !rvhs-innq a6 (o0 b
Faaday co Mo Steet
cormmaliis NS e 7T

NRCASHLE 563
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Taska Study this letter of appl
does it add to the CV?

Speaking practice Role play

Alrport. List
and weak points. Pl ;.

Task6 into pai you ing with  Actout

the n
You canchange M ek to i DpFens s Hor Veive a Yo
Weaver if you
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Task7

[

Sinclair is ono of the UK's largest

international reputation. The sealing

Writing Writing a CV and letter of application

Study the advertisements on the lnl\umm. pages. Select suitable jobs for
which these applicants could apy

incering. with two years’ sales

Technicia
experience.
Professional engineer, 35, with five years’ experience in the automotive
industry

Desi

engineer, 27, HINC mumm‘.\ i

ngincer. 42, BScin Mechanical Engincering, with experience in
managing projects both in-house and subcontracted.

Technician, 24, National Certificate in Mechanical Fngincering, two years
shhop loorexperience

L SO.HNC, high voltage

plant
Mechanical e
Yourse

gineer, 46, HND, experience in maintenance.

PROJECT/DESIGN ENGINEER
stablished medium,

peering company (Liverpoo! |

te engineoring groups, with an area) specializing i mechanic

handling equipment and require to

Engineer

(/ Chostertild ange o produsts hroughou the

Mid

o Shokid e presions s nd e
parince with o iss mmmswsme
products and mechanical engine:

The successtl canicate vilideally bo between 30

engineering

and company car. Apply in writing, with fullcv to
RO
SINCLAIR SEALING SYSTENS LD,

16CANYON ROAD, NETHERTON INDUSTRIAL ESTATE,
DIAMINGHAM B2 0ER  Ciosing dte 17 ecembar 19—

' SINCLAIR

ppoint a p

to sell the world-renowned ourbasy drawingofice.

Theapplianishouid beagd
& st e s Sound e
proctical engineering _background.
il oty Mo i
draughiperon, apible of unning
projects from initial concept, through
il including o final

dosign and

ry, commission

This is an_extremely  respansible
ospects. for

eply in writing with full ev in
the it sance o B 1383,
Herald,Liverpool L11QP,




SUBCONTRAC

John Blair Engineering, part of the Nelson
UK.

MANAGEMENT

INTERNATIONAL MECHANICAL/ELECTRICAL PROJECTS
£NEG AND GENEROUS BENEFITS

To be siccassful n ths hallanging posiion

the adminstration of change control
procedures;

identcaton o ablios ndiisk

cost foracasting

variation management.

JOHN

Senior Electr
A MAJOR ROLE FOR A DE

intornational leaderin  you will be qualified a
Comimaing  Mochanicn, Elootioesor Guamity Sutvemng
ts world-wide discipline and have 10 years experience at a
growth of our Senior lovel proferably with a rgo, successful
Operaions Division: This has created oppor. - arganizsion. Good communicaton and inter

tunities for additional Senior Subcontract  personal skills are an essential requirement
Personnel. S‘lury4~ncgmmh\m»lalcvc\a tractive to high
Your involve: o ho carcor
® thoaward and managoment of oot e rom 3 Campany f
subcontractors working on major turnkey  Cur Stature, we offer an attractive range of
il ¥ ubstantial pension provision, free life
ral nt health insurance, and

. s0s

To S0 pladth skt s vt divint
salary to: Planning and Development
Sa, Bl Ensioparing L
Fond, Clydesiae, Dambartonsnia G52 A,
quoting reference number: 86/46/12.

ansger

ENTERPRISE THROUGH ENGINEERING

cal Engineer
DICATED PROFESSIONAL

UK plantat Qualified
i We are
currently innow andLy gained
plant and facilities operational/maintenance environment
tothe L trol

efficient and effective electrical supply a

freo private

health care, i ass: contiibutory pension

dis svstams ar ssental e now have . and a progressive relocation package
anopening for a Sonior Elactrical Engineer to  nocessary.
To apply. V.to:
Department . Larkspur
called upon durin P

upgrades, and maintenance work. You willalso
have a responsibilty for electrice! safety and
energy menag

UK




FITTER

famajor

= suppliersofautomoti 5, PREMIER
& ‘\‘o $RRIERBILT LT isa market eade inthe

and
PROJECT ENGINEER
HAN

IDLING.

<Py
" OQUALITY
= ENGINEER —c £16k

enthusiastic peaple n the
‘maintenarce department to
workin conveyoring and

Wenow

requirea Qualty Engineer ojoinus.
Repor

ona shop floor with

will

i

policiesand objectives.

overtime.
£13,500.

engineering, experience inquality mprovementin

Please apply in own

ENG

o
i AarkinglooviedgeoiSIC THEA
D Fosilhte wilhanatracivesalay he beneis GLACIER GLASS
arthisewiidanbepiedfiomaprogresve | PACKACINGLTD
irgamzaon: There will esxcvTientopporuites mnysv--nnn-d' -
r(ueerdvvd a5 the company continues to. strial o
i et he iy Bristol BS68 9HQ.
i
S
nma wvdm;‘xnlley e mctuigr, | iowedsen
m;.,.s cdotefor i
dmn‘mxmnw»utt!w!d-lumu(]rmwwlg« r
NEERS FOR SALES
g
‘. L NewcasTLe

c£16,500 + CAR

makeup ur e e can b confidan ht e sluon b ot el As the country’s leading

distribu

i

Jou hit your targets—and we'll give you allthe training you need 1o ensure that you do—you can 100k

ou'l visit customers in your ares, selling them SB products and services, then feeding the

ity docicing priorities and motivating yourself 1o succoed.

“This is a role that calls for proven sales experience and a background in electronic/electrical

ambitions

il i i, there havo nover boon battr reasons to breakout with or without the boxl. For m

Officer. 70 Box 6, Refor

SB Components Limited

aBocken, Poroonel



e s se sl AN s

Task 8 Write wmr( v and a letter of application for one m \!\c posts advertised in
Task 7. You may invent suitable qualifications and experience f you are sl a
student

Technical reading Company structire

Task 9
Board

Managing

Development Monufaciurivg  Qualty  Marketing  Fisld Servew
Miani Mansger Wauger  Maosgor  Manager

Mechial Soctonc Sotare inspecton
et Section ocves and
ot -

Leator

Plant
Manager

Fig. 1

Complete the blanks in this text using information from Fig. 1.
The head of an engincering company in the UK is the or the Chief
Exccutive Officer (CEO). Ifit is an American subsidiary. the head may be known

asthe Vice President. Unless the person at the topis the Chafrman of the

. or the awner, heor she will be responsible 0 @ Lorin

de

compa

10 turn, the Chairman or President is

the case ofa US subsidiary. the

responsible 10 the company sharcholders,

1 are vital 0 y report
iging Director. Tl be referred toas the.

Management Team. They are required to advise the Director on the
made by the Board in terms of costs, personnel.

‘materials, time, plant, etc. They also have (o brief the Dircctor on any matiers.



Task 10
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PP

which should be taken to the Board for decision.

The” < with the support of the Mechanical. Electronic, and
? Sections,is responsible for the introduction of new products. The

decides how the new products willbe produced. The

lanager rep the
Management Team,
The ensures that the products are faul-free and that the
i in i
standards. The handles market research, promotion, and sales.

fanager is responsible
ofthe company’s products wherever require.

The structure shown in Fig. 1 is common (o most engineering companies but
g b o cpcring charoet. oo eancl: s opanles

Service Department may report through Marketing. lhmugll Quality.
or even through a separate Product Assurance and Support Grou

Although the company structure shows ﬁ\rumhwmmu
dopntpen, eparimtasreItsdopandant. Forezample, g Develepranl
Manager would not start the design of & new product without f sing
the project with other managers. The design would not be completed without
regular meetings with other departments 1o ensure that it fitied the customers’
ol et cos g woldbe e wiliot aiveriely allctog
quality, manufacturability, and serviceability. These meetings would ensure
that trained manpower, toling, documentation, elc., were in place at the
correct time for each stage of the product’s launch.

Read the text auulu 10 find the answers to these questions.

Whatis the US equivalent of the Managing Director?

Who's the Chatmmenofa company respansiie to?

‘Who comprise the Management Team

Hesideinlgh g sl e i (e ckangl goen?
whether i newp would meet

customers’ requirements?



Task 10

Student A
Speaking practice

Unita

Unit 12

Use this you. Your partner has
ik withont the bt Make sur Your intrucios o Senple and

handiebars should suit the rider.

and hand.
s

i
forwards or backwards after loosening nuts A.

horizontal position and see that it s properly centred.

 re-tightenir
10 cannot be moved.




Task6

“This diagram will help you

your partner's

Unit 14

Complete the

ing design specifications

Design speifcationsfor s comprssion srng:

“max. outside dia,

mean dia,
min nide dio
N
Specitcation
Materal spring sool
Ve sre s
“Load o bo supported at
orking lengin 1 Wt
“Load to b supportd at
Toninglenging " a2k kg
Toal numberof cois 11

Number of free ol

“Max.solc longih 2600em

king length

oot onath 2

@ it

froe fength 480 cm

Typo ofends losed and ground
Wound LH.or R,

Treatmont sross roleve
Fnish s plsto

Nt Th spring diamoter may be veried
i e e Tha Bl i
Eomions Hared s vt mamamed.



Task 13

Task6

Task 6

Indicates
Indicates
Symbol
Indicatas
air supply for prem,
- for SAC

Indicates
s, Spring return

Unit 22

Pakon s he vl comodon,whes b gl o et cm
med. leaving small, irregular. but possibly decp, hol

A\Hmugh the amount of material removed may be small, \m metal may be
perforated.

G 5 h
presence of
, be protected.
Unit 29
Choose from one of these three profiks.
Age 2
Jobitle Machine tool development fiter.
Education  College of Technology, full Technician's Certificate by day
release over 4 years.
Duties Works on automatic machines in the machine tool

development department. one of 17 millers, lurner
arinders. Responsible for maintenance of machines, making
jizs. and fixtures for specialist jobs and for building and
commissioning new machines.

Responsible to Toreman

Likes/dislikes

ikes the job because of the variety of work.
Age
Jobtitle
Education

General foreman/woman
Technical college, City & Guilds Certificate by day release.
Duties Is in charge of 26 people - machine ool operators. tool setters

elc. Based on the shop floor. Controls everyday production jobs.

Responsible to Superintendent
Likes/dislikes Doesn't ke having to s

& people.



180

~

Age 2,
Jobitle Applications engineer

Education City & Guilds ¢ y
years
Duties Waorks in applications department — around 30 people
i h
pons
Triestoer

ure that the customer's requirements can be met by
the company's products. Carries out tests on the products and

bsfpeiip Dol
Likes/dislikes Getsa lot

Sl eyt it fctorya b cumbersom, They
can hold up the work of the s

Your partner is one of these workers;

Sy
Tool mitker



Task7

Task 10

Student B
Speaking practice

Unit4

Unit 12

Use this text and diagrams to help you, Your
but has no text. Make sure your instructions a

rtner has the same diagrams
mple and clear.

Adjusting the handlebar height and tilt

of
most suits you.

twrns.
Re-tighten once the proper height s obtained.

tube.
fork.

Totiltthe handlebars, loosen balt B
Afterall d

twistwhen the front wheel s held firmly between the knees.




This diagram will help you to understand your partner’s explanation,

Unit 14
Task 6 Complete the missing design specifications.
Onsio spesifctons s comprsson s
“woring e 1
*max. outside dia. 2460m
T T
mean da. (]
1.67 cm w
i i, [
Sectsion e
e s et
e, o e
S — VoudLiarni L
RS e e e
RN
Warking lengih 2 o c2ag e X
Total aumber of coils. 90906 emiin
Nambarot .
B ——
2 o MRt
M S0l kgt e tered un-e-mwuvwmnym.

Condions sarod v o e




Task 13

Task 6

Task 6

Unit 18

Indicates
Indicates  push button

i
q Symbol
ey
B
:

Indicates
for
Indicatos Spring to push
Indicates piston back
adead end
Unit 22

Demetallfication is the eflective removal of one metal from an alloy, such
zine from a copper-zine alloy.

Although the metal
original, it lacks mechan

al strength and is porous.
i found in Lot countries, but it also

system or with
ultin struetural failure.

Unit 29

Choose from one of these three profiles.

Ae 2

Job title Methods engineer

Fducation College. Higher National Diploma. (a sandwich course— 6
months work, 6 months study). University. BSe (Eng).

Duties Part of a team which plans new components and how they arc
1o be manufactured. Also responsible or specifying o
recommending new equipment and new machines. fthere s a
problem with production or materials used for a project, the

am has (0 sort it out.

Responsible 1o Production engineering m:
Likes/dislikes Fnjoys working as part of a team and solving problems

ager



184

~

b
Jobitle
Education

Responsible to
Likes dislikes

C
Jobtitle
Edu

tion
Duties

Responsible to
Likes/dislikes

Age 24
Systems analyst
Bty AT S

Partofa

team mm;x»zd ﬂfdndlys\wmd programmers. When a
depa

upwnh a m!umm fitisasolution which can be mwm e

fortheproblom. L meu e program s putinto se. This
‘may involve training a ‘user’In the new system.
Section leader

njoys working with so many departments. Doesn'Llike it when

been spent designing a system.

e 23
Toolmaker
College of Technology. City & Guilds sandwich course:
Oneol 50 wha wek i th o= ey tucncrs s,
grinder, g borers. Spends umwumhkmdnrmcmm
surface grinders lathe, mil

Foreman/woman

with different kinds of machines.

Your partner is one of these workers:

Mscfan g deselpror Ifer

Foreman

n/wor
Applications engineer



Glossary of engineering terms
and abbreviations

Acframe i fremy n[U10.T5 o
structural rame i the shape of the
letter A

selo iU T

aerodyn:

simintog
el

T2 T3l e o e wind
resstanee.

ifior e Klesfua(r) n(U27,

s tovsedtoproidethechingesin
4ds required o make

magnetic
motor run

b “heany U2, T4]a device to
mluwﬁmlmlum ibetween a
Fotatng shaftand a stationary par: may

segregate
malerials by sie and weight

T3 means of
atracting atention utling cther sound

alloy /el n[U12

ol
s 7ol e e
black diegram /biok dusgrenyn

.mmu,p ther other
clemer

attormator sty U7, T3/
oot gencator poducingalcmatin
mpifer o)1 016, T8]an
fpistertiiapon el

»ngvmlmmg.e«n lar
anthropomorphic wnlraps ma-ik/ 1
1028, T35t homn e o,

armature /oty n [UB, T2] the.

Can clectric motor which
piece ofiron with loops of
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conformsto
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