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Engineering - what's it all
about?

Tuning-in

Lis the main branches of engineering. Combin your it with others in your
&roup. Then read this text to lind out how many of the branches listed are.
mentioned.

applicati
components and equipment for communications, computing, and s
on,

and ventil d othe

electrical.
Complete the blanks in this diagram using information from the test,
Engionoring

Elctrcal

| == == Vi T 2
futomobiie  Asrarautical s fecricty gy

ol




Reading litrodiction

I your study and work, it s important (o think about what you are going (0
cad before you read. This helps you 1o link old and new

2 2 1t o havea clear
purpose so that you choose the best way 1o read. In s book, you will ind
tasks to make you think before you read and tasks to help you Lo have s clear
purpose when you read.

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

Now read the lollowing exts ta check your answers to Task 3. Match cach
text to ane of the llustrations above.



CruD e

railtrack, harb

devel

Medical engineering: Body scanners, X-ray machines, ife-support
systems, and other high-tech equipment result from mechanical and
eletrical enginears combining with medical experts to convert ideas
into lfe-saving and preserving products.

oed in i 2
ventilation, air-conditioning, refrigeration, and lifs.

hospital i
of the equipment involved in these processes.

Enginears.

Language study deals with/is concerned with

Whatis the link between column A and column B2

‘mechanical ‘machines
elect

Column Blists

¥ with. We can show

number ofways:
Mechanical enginecring deals with mchines
Mechanicad engincers deal with machines.
Mechaical engineering i concerned with machin
Mechanical engineers ave concerned with machines
Maciines are the concern of mechanical cgineers.

Match each ilem in column A with an appropriate item from colurn B and
ik the wo in a sentence.

A

marine air-conditioning

acronautical rouds and bridges

heating and ventilating body scanners

automobile communications and equipment
civi b

clectronic
clectrical installation
cdical i powerstations




|
Word study Word stress
Words are divided into svllables. For example:
engine engine
engineer o,
engineering  en.pin.cering
Hach syllable is pronounced separately. but narmally only onc syllableis
stressed. That means i is said more slowly and eleay than the other syllables.
utengin'eer, A g I sho
Task6 | Listen to these words. Try to mark the stressed syllables,
1 machinery
2 mechanical
3 machine
4 install
5 installation
6 clectrii
7 clectrical
& clectronics
9 acronautical
| 10 entilation
Writing
Task7 Fill i the gaps in the following description of the diflerent branches of
engincering using information from this diagram and linguage you have
studied in this i
I
cvi Mecharica —
= -
Maie  Awomobile  Asronautcal  Healingand | Eletiiy Elctica Lighing
viniladng Govering reiataion
Wing  dedcal




The main branches of engineering are civil. Land
electronic. Mechanical engincering is machinery
of all kinds. This branch of engincering includes ~automobile.

> and heating and ventilating. The first three are concerned with
transport:” ~cars and planes. The last withair-
conditioning, reffigeration, et

th 8 touse

jons. Plectrical

Flectricity generating is concerned with

bles switchgea 3
clectrical cquipment.

Two branches of engincering include both ' and

engineers. Thesc are mining and ! enginering. The former deals
with mines and mining equipment. the latter with hospital ofall

Kinds.

Listening

Listen 16 these short extracts. To which branch of engineering do these
engineers belong?

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




Task 1

Choosing a course

Tuning-in

Study this lst of points to consider when deciding whether to study
engineering. Tick [/] the statements which refer Lo yon. Then ask your
partner which statements refer to him or her,

Youlike finding out how things work.
You are interested in improving the environment.
Youlike helping people.

You enioy solving problems.

You enjoy organizing activiies.

You enjoy science programmes on TV or onthe radio.

You have a lot of determination and stamina.

course of study for you.




PR T

i the gaps i ths test. Each gap represents one word. Compare your
amswers with your partncr, More thin oue st is possibie o tany of the

Inthet youean' " lege of
further education or & aniversity. Most college courses from onc.
10w years. University undergraduate courses engineering last

from three (0 four years

A
cation:. Most i ll-time, i

available for people who” in local engineering compa

Stadents will be given a certificate a diploma at the

s ol their o

Most university students will have completed six of secondary

schwol. Others will hiave taken a diploma course at college. " give

degeees. A Bachelor's degree threetofour years. A Master's

requires a further yer.

Listen (o the ext and note the words used on the tape for cach gap.

Reading IHaving a purpose

d ing or s @ profe vouh ead.
great deal. Make a listof some of the Kinds of texts you may read. [t is important
that you you want
quickly and accurately when you read.

There are
may

examples o the ollowing pages of some of the kinds of exts you
ead in your studies or working ife. Viatch them to this list:

price list of components
college brochure
jobadvertisement




PCB Latch Pl 2w
PCBLatchPlaw 25
PCBLatchPlow 23

BHEIR

POBLatch P17 60

mechani
q-uxmmk),m-uz o
| orslonalied bl 3
designir

Electrical
Applications 3

David W. Tyler
CEng, MEE

SALES ENGINEER

ol I oot e UK igeat
private engineering grol

intornationl” foputation. Thé. scaling
systems aperation requires a Technical Seles
Engineer to sell the worldranowned
Chesterfield range of products throughout the
Midiands.

You should havo previous sales and mechanical
enginaoring experonce wilh  bios to maintarance
products and mechanical engineerin

The sucsasstu canddate vl Goaly b botween 30
and 45 years of age living in the Midiands with a

ragood basic salary, commission
and company car. Aoply in writing, with full CV to:

‘SINCLAIR SEALING SYSTEMS LT,
16 CANYON ROAD, NETHERTON INDUSTRIAL ESTATE,
BIRMINGHAN B20FR. Closing dete 17 Decenonr 19—

IN I
E CLAIR




Open the top cover

Setthe MTR switch to

Shaf fimits

MTR made, that s, move it
twotheleft,

Close the top cover
Switch the system off

| Heavy loading | Light loading

+0.003

Wait 5 seconds = 0005

0005
0003

i +0.007
30.1-50 0003
e L0018 0013
50.1-75 0003 0000

40023 0016

IONAL CERTIFICATE MODULES i ~0.005 0003
RIGERATION [EVENING)
e providesstudentivith 1000020 | 0028 g

cknowledgeof the techmology of

0010 0005

o, ncluciigsystem clements,

E oUW

il the e o safo working

When you read. it is important to have a clear purpose. Here are some of the
purposes you may have oe reading the aove texts. Math one purpose 0
each te

finding 1 job

pricing a compone)

Follig oulheprtda something

choosing the best chapier to read

looking for specific information on  (opic

learning about electrical equipment

choosing a course

Iooking for a specification




Task6

Wi

“

g itioTaTiu e Sl Aallign m\d sy

ochirgs Youe purpose hre 1 10 fnd e most approprate ¢ ch
i he Bl ingertsopeiptrtnna, e e G bl e Bllmmesd
answer using the course code,

A student who has just left school and wants to become a technician,

Astudent who wants to desigu ships

Astudent who wants ( gt engincerin
wledge of kunguages

student who wants a degree eventually but whose qualifications at present

arc cnough (o start an HND course

Astudent who wants to work as an engineer with the air force.

A technician employed by a company which installs clectrical wiring in

Tnctories,

Astudent with a National Certiicate

degree and also improve bis

il Enginecrs
p It
tudent interested in how micro- e dust

whois preparcd

EE22 Higher National Diploma in Electranic and Electrical
Engineering. Two years, full-time. For potential electronic.
and slctrical engineers. Thefst yea s comrion ad the

econd year allows students to spocialize in either
e\eclromc O Sl ey g itiees Sucosal
udents may continue to a degree cot

EE17 National Certificate in Electrical Engineering. One year,
Tulktime. For poantiatotnlans o fo those who wh
1o gain entry to an HND c

EE3 e
Enginesring. Twa years, day-reloase. This course
el g
technicians employed in the electrical installation
industry.

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

Haoo Bachalorof Engineerng (8 Eng) - Astonautial
Engineering. Three years, fulltime, or four year
P b e
industry.

HI36 Bachslor o Enginseing (2 )~ Naval Avcitscturs snd

Ocaan Engineering. Threa years, full

H340 Bachelor of Science (Engineering) - Mechanical




Bachelor of Engineering (B Eng) - Manufacturing

technology.

Further information may be obtained by contacting one of these
requesting

code number.

All E courses: All H courses:

Fraser College Maxwell University
Parlett Street Hunter Square
Glasgow GL2 2KL Glasgow 6L15PN

g Letier writing, 1: requesting information

cither the college or ity me in Task 6 ssking
. Selouty

21 Route de 8¢ Purgean
18500 Raisse
FRENCE
30 August 154
Informition Cent
Parlent
SLASGON
b

Dear £y /itacan

Please gend me further informatlon on course FE17
National Cercificate in Eleqtrical agineering.

Voizs faitntally
Daniel Remero

Daniel Romers




3 Engineering materials

e pastic ppes toeked nsir s road osraction e where hey.
e e s s rntior

Tuning-i

List the materials you kuow which are used in enginccring, Combine your list
with the others in your group and classily the materials as metals,
thermoplastics,etc.

Reading Scanning tables

In engineering i tant hars, diagrams. and
i ays, We willstart

in this unit with a table.

Scanuing is the best strategy for finding information in a table. With scanning,
youknow beforeyou read what sort oformation you e s hing for. To
scin @ table, you move your eyes up and down the columns o the
word or wards you want. To scan quickly, you must learn Lo ignore ety
mformation which will not help you with your task.




Scan the fable which follows (o find a material which is:

soft
ductile

Scavouwbuwin—

malleable
I

tough

seratchoresistant

conductive and malleable
durable and hard

stlfand brittle

ductile and corrosion-resistant
heat-resist

ant and chemical-resistant

Properties

Uses

165% copper, 35%

sscel (iron with,
% 10 0.3% carbon)

Light.sofl ductle, highly
ductive. cort s

Very malleable. tough and

ducile, highly conductive,

corrosion-resistant,

Verycomosion-resistant, Cats
.

Work hardened Good eanducor
High strength, ductile, tough,
Tairly malleable, Cannot be
hardened and tempered. Low
cost. Poor corrosion resistance.

General purpose

0 1.4% curbon)

oplastics

osetting plastics
xy resin

iester resin

Vieea formaldehyde

less ductile and malleable. Can be
hardencd and tempered.

Highimpactstrength and
sistant,light

Cutting il
saws

Safety helmets, car components.
telephones. ki i

ch

e
SHl. hard, very dura
an e polhed ey, e
formed casily.

Hard, tough, wear resistant. self-
lubricating.

High strength when reinforced.

Aireraft canopies, baths, double

Jezing,

Bearings, gears,
power tools

ings for

Adhesives, encapsulation of

reststance
S, hard b, Good cenical
and heal
SH, hard, strong. brittle. heat-

Moulding, boat and car bodies

i i

resistant, and a good clecrical
insulator.




e

Task3 Sean the table (0 find

metal used 1o make airerafl
Plastics used for adbesives
Steel which can be hardencd
Analloy suitable for castings
A plasiic it ery o Ficion

al suitable or safety helmets
'\mrmlunmhh-\urnmhr aler environment
se bul

CREr T,

v car bodies
10 Themotal v for thy conductors in printed circuit boards

Language study Aaking definitions

i the table about aluminium
1 Aluminium isa light metal,

2 Aluminium s used to make iy
We can link thes
2 Al is a lght ietel whtich is used ta make aircrafe,

it
faets o make a definition falu

Taska se the Leble on the previous page to make definitions of each of the materials
in column A. Choose the correct information i columns B ind € o deseribe
the materils in column A

1 Analloy allows heat or current o flow casily

2 Athermoplastic rigid at high temperatures

3 Mild steel does ot allaw heat or eurrent to low easily
4 Aconductor ametal contains ron and 0.7% to 1.4% carbon

5 Aninsulator amaterial — becomes plastic when heated

6 High carbon steel analloy contains iron and 0.15% o 0. 3% carbon
7 Brass formed by mising other metalsor clements
8 Athermosetiing plastic consists of copper and zine




1
2
3
1
s
6
7
8
9
0

Writing Adding information o @ tex

Study this test about aluminium.

Aluminium s used to make sircrall, cngine components, and many items for
thekitchen,

We can add extra information (o the text ke this:
light soft, and duct

Aluminium, which used to make arcrafl,

ceheads. andm

the kitchen, such as puh
Note that the ext dashes:
which ..,
~ for exampie, ..~

Add this extra information (o the following text about pln

Mhermoplstcs sl when heated easan szin

iz sovients
NylonisselFubricting

Nylon s used foe motorized drives in cameras.
Acrylicis a clear thermoplastic.

“Acrylic s used o aireraft canopics and double
Polyesterresi i used for boat and car bodies.

articles.
st thermoplastics and thermosetting plastics.

BS s tough and durable. Because i
strengch, it hes applications where sudden loads may oce
Nylon is & hird, tough thermoplastic. It s used where silent, low-riclion
aperation i requir

aterials. They can ulded into usell
Y

Acrylic ean be formed in several ways, [t s hard, durable, and has many ses.

Iy is 1 has a number of
wselul propertics.



4 T

4 Mechanisms

Tuning-in
Task 1 Identily these simple mechanisms, Try 1o explain the principles on which they
operate

S //@‘

Reading Scanning a text

ci best straregy for searching for specif st
Move your eves up and dovin the test until you ind the wond or words you
yant. Again, ey o guiore any information which will ot help you with your
ask.

I

2 for

Task 2 Sean the text opposite quickly (0 ind out which of these inechanisms are
mentioned,
1 cam + ooty
2 5 escalitor

twp
pendulun

26




e They
sravel i d fly

from cantinent to continent.

[

y panels,
t0 place, to force plastic through dies to make pipes.

motion are:

Oscillating:
and forwards.

Linear:
edge of the paper.

type. For, i
=

g o
motion of the engine into the reciprocating motion required to
operato the valves.

Task3 Now read the text to find the answers o these questions.

What does a cam do?

What does oscillating mean:

How are plastic pipes formed:

What simple mechinisms in the home are mentioned directly or indiccetly?
Whatis the function of s cranksha>

Fiow are car body punels ormed
What domechanisms provide i indusiry?

PR E S

Writing Ways of linking ideas, 1

When we write, we may have to describe, explain, argue, persuade, complain,
etc. Inall these forms of writing, we use ideas. To make our writing effective,
we have to make sure our readers can follow our ideas. One wary of helping our
readers is to make the inks betwveen the ideas in our writing.
Wihat are the licks betwveen these pairs of ideas? What words can we use to
mark the links?

Nechanisms are important to us.

They allow us to travel.

Nechanisms deliver the power (0 do work.
They play & vital role in industry.

riction is sometimes a help,
6 Itisoften a hindrance




Task 4

s

Sentence 2 is a reason Tor sentence 1. We can ink 1 and 2 like this:

imporant

Sentence 4 i the result ofsentence 3. We can link 3 and 4 like this:

indstry.

role it indstry.

5. Weeanlink 5

Friction i sometimes « help but it s often  hindrance,

Show the links between these sets of ideas using appropriate linking words
Copperis hiphly conductive.

Tt is used for electric wiring,

Welghtlsmewsured n nowtons

i I R e

! Ustreng(h
s used for safety helmets,

e oot pump s a class 2 ey

Zhlei b i i i oo,
Friction is essential in bra

FEtion (Fa s n i s gl

Compression

Neutral axis

“The upper surfa

Coneretebeumsave s rods near thelower st
Concrete is veak in ension.




1

!I

EaD e

Language study Dealing with technical terms

One of the difficult things gbout theiglish of engincerinis that there are
many technical terms to learn. Newer terms may be the same. or almost the
same, i your own language Pm many terms will be quite different and you
may nof elways remember

- you will lish you ke
yourmeaning clear.

“The same thing miay hippen in reverse when you know & technical term but
the person you are communicating with does not recognize t, This may
Dappen in e Speaking practice tasks in this book, Again, when this happens.
‘ou will have to make your meaning clear using other words,

e technical words in column A are similar in meaning (0 the more gencral
Englishin column B, Match them.

A B

oscillates a chang

rotates b large, thin, llat piece
reciprocates © moving stirs

hasa linear motion d goes round und round

nverts e movemen

motion [ goesinaline

escalator & swings backwards and forwards
sheels b goesupand down

“Try to explain how this simple mechanism operates using whatever English
you know. Wit vour explanation davn, Compare your explanation with the
techuical explanation given on page 4+ of the Ansswer Book. Learn any
technical terms which are unfamiliar to you

Treadle inege

Speaking practice

Work in pairs. & and B. Each of you has a diagram of a cam. Describe your
g 10 yout prtor. vour partner should o eproduce your dingeam
from te spoken description you provide,

Student A: - Your diagram s on page 17
Student B: - Your diagram s on page 181
“Thes texton the next page will help you witk the vocabulary you need,




P

Cams are shaped pieces of metal or plastic fixed to, or part of,
otating shait. A ‘follower' is held against the cam, cither by its own
weight or by a spring. As the cam rotates, the follower moves. The

- They are
oscillating

motion.

[ you do not understand what your partuer says, these questions and phras
may be helpfu
Couldyou iy th ugairepeat that, leass

by X

How does the X mov
I your partner does not understand you, ry to rephrase what you say.



rces in engineering

g-in
‘Working in your group, try to explain these problems.
‘Why doesn't the ship sink?

a up?
Why doesn't the bos slide down the slope?

Q
]
I

2 3

Reading 1 Pradi

ing

Asyoulearntin Unit 1.t is important to think about whit you are going o
ot

Done immediately. In
v The
title might Which alest
with the tle Forces in engieering?
‘ Task2 The text you are going to read is celled Forces in engineering. Here are some of

the words it contains. Can you explain the link between cach wond and the
title of the text?

weight buoyancy equilibrium
elasticity magnitude resultant
newton gravity



Task3

Nt read the text. Use the information in the text to cheek the explinations
vou made in Task 1.

Forces in engineering

To solve the ship problem, we must look at the forces on the ship {Fig.
1 The weight W actsdonrwards. Thati the rautyfoce. Tho
the

5 same.

e B
B

This y
measurin th
1o uniof foreo. The block i Fig 2has a weight of 10 newtons. Tha

ipwa o b
the woight of the block, W,

v
Fig.2

nt d
15 absolutely clear. Mass s the quantity of matter in an object. Weight is
the

beinga

We have looked at buoyancy, elasticity, and gravity. There is a fourth
fnrcp\mpanun!mungmeelmq,smﬂhnnsﬂlwon Friction is a helpin

forseson t box fig. 3. Firstl, there mlwe.gn W, thegraviy
for is the reaction, R, normal 1o the plang. R and W h
bt oilibedia My Wi neﬁ\ope el the frction
force, F, acting up the slape, that stops it sliding do




Resuttant 4
e
Fig.3
Reading 2 Grammar links in texts
Onealthe waysin wmcn sentences in a textare held mgm-cr is by raaumar
o hin

liniss.
expression.

e
elasticity. A good example of thisis a spring. Springs exert more force

measuring force.

make

he right conneetion between words in different parts ofa tex.

Study these common grammar links:
1

ed noun becomes a pronoun.
o 1gs becomes theyi.

A word replaces an carlier expression

Force in cngincering becomes one.

3 Aword replaces a whole sentence or clause.

Springs exert more force the more they e sireicied becomes This property.

Taska With which earlir expressions do the words in italics ink? Join them as in
the example above.

Fnctimn in
wear and it produces heat where it not wanted, Engmsam

e icton by using very highly polished materils and b

Iubricating their surfaces with oil and grease. They also use ball

friction than s

Sourca:s.




Tasks

RN R

Language study The prescit pussive
Study these insteuctions for a simple experiment on fiction

Horonally ot
S belanes

Wood block

Fig.4
Pace ablock of wdan ot surtace
A ceto one

Aol nrduily ne reasing oree (o he b
 the force at which the block just begins to move.

bl the bk along so that it moves i a steady specd.

Note the force required o maintzin movement

Compare the twa forces,

When we deseribe this experiment, we write:
Ablock of wood is piaced on a flet surface. A spring balance is attecl
ane end of the blo
s description uses the present passive. We lorm the present passive using

isfae + past participle.

to

Complete this description of the experiment using the present passive.

Ablock of wood | onallats A spring balance *

toone end of the block, A gradua foree* tothe
balance. The force at which the block just begins to move

The block " along at aisteady speed. The force required Lo maintain
The tw forces Itis found that the first

foreeis greater than the second,

What does this experiment show?

Listening Listening io lectures

‘The listening passage you are going o hear is an extract from a typical
engincering lecture. Here are sonie of the leatures oflectures,

and paragraphs. For example
Nows what | thovght gt do today ... What we are gaing to tlk of

Repetition and rephrasing: | ecturers often say the same thing more thart once
andin more than one way. For example

Iwill tarn, evolve

Signpost expressions:
what they are going 10 do next, what is impartant,ete. For example:
Wihat we are going o talk o is the extension of  force



T LT

I the same wy as when rading, i3 helpll o think about the topic of @
Jecture before you listen. The opie hece is The toment ofa Foree. Can you
explain the links between m)rmumn!hﬂutmr.md\huwmr’[cr.\
dictionary to help you if necessary.

twming distan product
pivo '»‘rnu.dv( ular leverage
Telerum hin;

Now listen fo the lecture to check your explanations.

During the lecture, the lecturer drev this diagram on the board. Which of the
words in Task 6 can be used (o talk about the diagram?

Here are some signpost expressions from the lecture. What do you think the
lecturer s indicating each time? Select from the labels below. a 10 ¢
weegainguotalkabont the moment ofaforce,

I you can thi mner

Bttt yonBaTD prafir
ometbing simple o et
‘i thinking of a practical job.
Whydowe puts| mmnc ere on the door?

Is that under i

ol s s e explanation of haw you caleulate moments.

famphasiing an importan pind
‘Showing tha the lectur

Checking that e sicens an Fllow i
Introd ng the topic of the lecture.

g examples Lo llustrate the points

Listen to the tape again and ans,

information given by the lecture;

What adva forin hi i

What s the lormuls for calculting the moment o & for

Wiy it sometienes ilicult umrrv]vafuneunmhmugmm amotor ear
ngine

e e handle o door st the ede?

Write down the o R orcalenating orce and distanee.

ver these questions according to the




Task 1

Task 2

2n oo

The electric motor

Tuning-in

Waorking in your group, Jatss sy e 15 you can i the bome which use
electric motors. Which room has the most items?

Reading Skinming

In Unit 3 locating specifc i Another
selul sty is reading  Lext quickl to et a ool denot e kindof
ich

reading in more detail later, depending on your reading porpose. i strategy
s called skivmning.

Skim his text and identily the paragraphs which contain information on cach
of these topics. The fist one has been done for you

What clectric motors are vsed for — paragraph 1

The commutator

Why the armature trns

Flectromagnets

Hifeet of putting magnets together

The armature

[ motor i '
wistwalches o trains. The motor. rshownin gt wushmg
achir
tomating crrent
2
he.
thie Ieis
called an electromagnet: one end becomes a north pole and the
1o other a south pole, depending on which way the carrent i flowing
around the laoy
>




Ifyou puttwo magnets close togather, like poles ~for example,
two north poles - rapel each other, and unlike poles attract each

16 Ina simple electric mator, like the one shown in Fig. 2, a piece of
i i laced
f*

wire, the iron becomes an electromagnet.

" File magnet

 Toop ofwire




Task3

Motor run on direct current

2 Th b
magnat and the poles of the field magnet make the armature turn.
As aresultits north pole is close to the south pole of the field
agnet. Then the current s roversed so the north pole of the
o h

=
turn.
To reverse the direction of the curren, the endsof the armature. &
@ tat ugh
h . first one
the other, the

current keeps boing reversed.

Match cach of these diagrams with the correct description. A, B, €, or D, Oue
ol the deseiprions docs nat match any o the dingeams, (T divgrams e
the corzect sequence, but the descriptions are not.}

Fild magat
Loop ofvire

Commutsor

Brushos

ofaturn. The is broken because
but ‘

ofthe ga
nothing to stopit.

B
When current lows, the armature becomes an elcctromigne. s north poe s
attracted by the south north pole of

When a universel motor is run on direct current, the magaetic poles in the
wose of the licld mag

D
When the commutator comes back Into contact with the brashes, carrent
flows through v "

the turn continues.



Language study Describing function
ey o answver s quesiion:
‘What does an electric motor do?
Tike
fom ofan electric motor in this way:

When
wWecan deseribe the fun

We can emphasize the function like this

energy.

Mateh each of these mator companents fo its function, and then deseril
function in a sentence.
Component Function

1 amature @ translers rotation from the motor

2 bearings b creaean electromagnetic field

3 brushes © converts electromagnetic enery (o rotation
: 3 commutator 4 reverses the current 1o the armatu

5 driveshail ©  support the drive shaft

6 £ suppl

Writing Describing components

Dismantle this simple de motor into its components by completing the.
labelling of the chrt belarw.

Fisld magnot
Loop ofire

Commataior

Brushos

Loop ofvire



Task6

Now study this deseription of
an armature. The

Assimple de motor consists of  field
placed betsveen the poles of the magnet, The armature is wae 1p o loop of wire
and asplitring krown as s commutator, The loop s comnected fo the
commutator. Current is supplicd o e motor through carbon blocks called
brushes.
Tawrite a description, you need to use language to:

distantle a picee of cquipment into s main parts. These expressions

1
will help:
consists of
A A fmadeupol  Xand ¥
s composed of Y

2 name components:

arbonblocks M brushes,

3 locate components:
wre is placed between the poles.

The armi
4 connect components:

The loop is connected to the commutator.

Complete the text with the help of the diagram on the nex pa
following words:
is place

consists

offtwo cotls,a primary and a
 coils

Atransiormer
are wound on a former which is mounted on a core

aunumber of loups of wie, The core ol thin i
re used. The former onthelegof the T

and T-shaped pieces.

Now label the diagram opposite using the completed text

secondary. The coils

esof soll ron. U



Trenstormor

Word study

wther.
Asbolted 0 B. = Ais connected 1o B with bolts.
Alswelded 10 B. = Ais connected 1o B by welding,
s fxed 10 B = no specific method given,

Kxplain each of these methods of connection,

Scxucupun=



Task1

Task2

maE W=

An engineering student

Tuning-in

List some of the subjcts studied by engineering students. Share your lst with
others in your group.

Find out what these terms mean in education. Use & dictionary if neces

module

Listening

nlsening it simportunt o v lea purpose o hat you can
ntrate on the parts of the message whiclt best mect your needs. 1 also
elps t hink about it ou L e oy e, The o o asks
will help you to prepare lor listening i ta bave i parpose




ith

2e510.15

0301200

445 16,15

owk W=

You are going fo hear an intrsiens with David,a student of lectricul
ation. He is &

with previous service in thtis ¥

Hereis David® information el
you listen, 1y fo. amwenharquumm\ahnul the timetable.

Whattime docs David st cach day?
When does he fnis
Bow g acls?
How many classes does he have cach week?
Whatdo the numbers mean after cach class, e.g, 1507
How often does he have breaks:
MoNDAY TUESDAY WEONESDAY  TWURSDAY  FRIDAY
Dosion Technology  Technology
and make
150 05 138 051
. a m A k o
Design Tuorial
and make
150 051
Maths
510 510 606 510 510
o= pm braoak R
Tecanology  Principles  Tachnology  Principles  Self-study
053 13 o3

=

6
7
8

10

Listen o Parts 1 and 2 of the interview in tura,
Compare your answers with a purtner.

What s the e of David's course?
Howlong i the cor

How uldis David?

How long was he in the Navy?

How miany types of submarines ase there?
Part2

How many weeks of teaching does he harve lof?
Howis the course assessed?

What happens if vou il the tests ence?
How many are in his class?

What kind of problems has he had?

swer these questions.



Tasks

Task6

Task7

Task8

Task9

"
12
13
14
Is

P

David's subjects

Listen fo Part 3 of the interviews, Iry (0 complete the informalion missing
from the tinetable. Compare your answers with a partuer

Listen to the last part of the interview. Answer hese ques

4

When docs he practise sport?

Where can you go for spori?

What kind of sports ean you practise there?
Whatis he going lo do after the Certificate?
What does he want to be?

Now listen to the whole tape. Answer these more diflcull questions,
Why did David leave the Navy?

W did students drop out of the class?
Why did he dislike school?

Why domost students find PSD a bit of a nuisance?
Why does he want 1o know when iU’s raining
Why does he not have 1o use the librar,
Why dues he enjoy technology most

Writing Comparing and contrasting

Write your own timetable in Fnglish

MoNDAY TuEsDAY WEONESDAY  THURSDAY FRIDAY

Now complete this table. Note any similacties and difierences betweert
Dayid's week and your own.

Hours per week Your subjects Hours per week




Welzsbrt cponsoon i oot youe s nd T, T
expressions may be useful:
s romp—

less time/maths/physics than

feswer hours;classes than

notas much time/maths/physics as

notas many hours/classes as

start/tnish earlier/later than

be counted.

s



Task 1

Task2

whwN—

Central heating

Tuning-in

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

Reading Predicting

e h “

ing
Stk i My e
ook atany dingraens i contin

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

theheat ex
thellue
the thermostat
the pup

nger lins

s

[—

pump Burntgases
Solle thermostat

i
Plortin

Qutor casting

s supoly
[p—.
i forcomaution



i this text quickly o check the explanations vou made in Task 2. You

iy mot i il the imformation you wans

m s e

Gas central heating
Wostgas oot batng works on the ‘wet’ system of heat transfer
ing through pipes. A typical system includes a
e ool i, 1o, & expareian ank radetrs
nd a hot water storage sysiem.
Itis then

witch or by a
boiler thermostat, hot water cvhudwmermosmt orbya
10 thermostat located in one of the roo

from
directly

i 8
heat exchanger is made of tubes of cast iron or copper, which resist

contact with water, which improves the transfer of heat. A

off when the water temperature reaches the pre-set lovel

20 Afterbeing pumped through a diveteror prority vale, watet
circulates around either one of two loops of pipework, w! as

henor.
to

the surrounding water, which can then be drawn offfrom this
eylinder from variaus ot taps in the house when required. The
0op e ronarns 10 the boflr o r6-hoating:

The other loop of the circuit passes to the radiators, which provide
heat 1 where

o
directly from the boiler.
‘Soutce: nsi ou: Crtrsl Haating’ Education Guardian

Put these statements in the corfect sequence. The first and last harve been
dane for you.

Water s circulated through a heat exchanger. I
The loop returns to the heiler for re-heating,

the inside of the hot water storage.

One loop passes througl
eylinder in a coil of ppes.
burners.

Water is heated by o
The hot water s pumped through a diverter valve.

The other loop of the cireuit passes to the radiators.

Cold water from the radiators returns to the boiler



Tasks

~

-

Use the statements in Task 4 1o label the stages shoswn in this diagram of a
heating sys

[cold water A

 Hotwstor
Fiettionr
Ground oo ™
Faditors
i f Coie

Language study Tine ciauses

Whatis the relationship between Urese pairs of actions? How can we link.
pair o show this relationship?

Cold water passes through a heat exchang,
The water s heated

The water s heated

ILrcaches a pre-set temperature.

The water is heated.

Itis pumped (o diverter valve

W can show how actions are linked in time by using time chauses.

¢ same time, For
example

1 As coliwater passes througiha heat exchanger. the water is heated,
e can use wfif o link an action and the it of that action. For example:

2 e water is heated untid it reachies @ pre-sed tenperitie,
Note that i normally comes between the stages
We can use afte to show that one action is followed by another action, For
example:

3 After e water i eated, it s pumped o 1 diverter vaise

at one ac o Iy after another
For example:

« s he right Teve

st of.
Note that when the time word comes firs in the sentence, 1 comma (. used
afler the time cliuse,



|m these sets of actions with appropriate time words,
e system is switched

ok, s hroughaheatexe fanger i he boier,

he water passes through the heat exchiang

e water becomes hotter and hotter.

“The water reaches a pre-set level,

The water femperature reaches the

A thermostatcauses the gas control valve 10 shut of,

“The water is pumped to a diverter valve.

water g0cs (o the hot \\dwL)hndvruzﬂwmd tors
ter er

" acoil
arrangement

Heat s transferred to the surrounding water.

The hot water flows through the radiators,

The hot water loses he

e wter passes through the radiors.

‘The water returns o the boiler

Word study

wordslisted i the fest column of this table are common in descriptions of
technical plant. They describe how substances are moved from one stage of
the process to fhe next. Some of these words can be used for amy substance:
others are more specific. Wrile an X under Solds. Liguids. or Gases if the word
on the efl can be used to talk about them. The fist example has been done for
you

olid: Liquids

carried X
circuleted

conveyed

distributed

fed

piped

pumped

supplicd
N




Tuning-in
Task1  Whado these warning labels on chemicals mean? Match cach label 10 the
correet werning,
a Highly lammable
b Harmful
© Bxplos
d

| MAKE SURE YOU LEARN THE LABEL
‘ THEY ARE FOR YOUR PROTECTION.

= 4 &

[ ‘
‘ x‘ | [fj ‘
L ‘
: .

30



~

List some of the potential dangers in your Iaboratory. workshop, or pluce of
work. How is the sk of these hizards reduced

Shudy the safey instructons from a workshop below, and then anser these
que

Whn’vn he instructons or?
Who wrote them:
Whatwas the writer's purpose?

Wear protective clothing atal times.

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

3 Keep your workplace tidy.

4 The areas between benches and around machines
st be kept clear.

5 Tools should be putaway when not in use and

any breakages and losses teported.

6 Machines should be cleaned after use.
Reading Understanding the witer's purpose

Knowing S purposeis, i and intend

Thes donsin Tack 3

el nended
the risk o ceidens, P
oflicer. and 5
an Belp s o sork ut the meaning of any par of the ext we iy not
undersiand.

Study the company document on safety o the next puge. and then ansie
these questions
\4\hnvsth(luLllmcuLfﬂr?
@ machine operatives
b managers
© allemployees.
injured employees
Whowrote this document?
ride union represcniative
b technician

manager
A medical staff
Whatis the writer's intention?
a o prevent accidents
b wmmmus«lyhulpfurmmm.mplu,m
©  toprotect the compan

towarn about dangers




Tasks

Accident investigation
Whenever o
damageof equipment and material, orbath, promptacciden
m\n:ﬂ"ahunbvlhevmmedmwmumpvr|~ equied. A wien

wil theen particula
Shiftor business day on which the accident occurred

Innacvent should lhmvbn'.nld.wmumwAh n2Abours Falucetn.

Sscptmary acton ap o and inclding dischatge.

thoutad sation data the Compa
i , claims, and legal action for which it

3 port will

P
include the following
Name, occupation,and sex of injured worker

Place and date/ ime of accident.
3 Description of how the accident happened
4 Immediate causes of the accident - unsafe acts and unsafe
conditions.
[ . erformance, level of worker
training, s po ele
6 Witness(es)—name and department
7 Correctiveaction taken - when,
ared and any emp witnessed the
beseparately interviewed ble. A copy of

the report must be submitted to the Manager - Human Resources for
teviev. Another copy of the repart s to be retained for a period of not
less than the injured employee's length of employment plus five (3)

Study this brief report af an accident. In which points does it not meet
company policy on teporting accidents?

To: Name Department & Location Date
Sanage Hutan Assources 17 say
From: Name Dapariment & Location Tol
B, Tayior ech. Eng. Worxshop 5200
Sublest  Eralininary Repore, Aceident, 12 way

While turning a
s b

cags gonponent on Tussday
= oie m

o nis eye, lis was taken to
e Fyr qunL I ihere I inaretand he
believe the acc:dent was dus




Language study Making safety rules

Fany. between

What
1 Wear protective clothing.
3 Always wear protective clothing.
3 Protective clothing must be worn.
We can make safely rulesin hese ways:

1 Using an imperative.

Do not wear inose-fitting clothig.
all cases.

2 s
Always wear protective clothing
Never wear loase-fiting clothing.

3 We can use a modal verb for emphasis
Pratective clothing masst be worn.
Protective ciathing stiould be worn

Stady this list of unsafe environmental conditions (hazards). Wrile safety rules
Lo limi these hazards using Ue methods given above. For example:
inadequate lighting
Lighting anist be adequate. or
Tighting should be idequate.

uneven floors
unguzrded machinery
untdy workbonches
untidy workplac
badly moletatncd machioery
lessl stored dangerous materia
e ventilation
d tools and equipment
mchinery i poor condiion
anipment used improperly
cquipment operated by untrained personiicl
pprentices working withoul supervision

FoZcxuouswn=

Writing Ways of linking idecs, 2
In Unit 4 we learnt that fo make our writing effective, we have to make sure
ur readers ean fllow oue deas, We leart how to mark reasors.results and
contrasts in our wrting

What are the links between these ideas: What words can we use (o mark the.

ks
1 Theaceident happened.
2 The operator's carelessuess,

The supervisar as not present.



Task 7

Sentence 21s o orsentence . Serence  isan adtoal reson. Wean
mark the links between them like 1

Theaccident humwrwllrﬂuuwﬂl lhrnywmm “scarelessyess. In
addition/moreover, ihe supervisor was ot presen.

-ason which is dnioun o noun phrase. We

We use beciuse of © introduce & rea
wse i additton and morcaer to introduce an additional reason.

What are the links between these ideas? What words can we use to mark the
k

4 Suitable protection should be worn.
5 Safety helmets should be used where there is a danger of flling
objects.
Sentence 5 is an cxample 1o llustrate sentence 4. We can mark this in this w
safety

E vl
hebmets should e ased where there s adanger of falling objects

Show the finks between these sets of ideas using appropriate linking wards
Trom dhis unit and from Unit 4.
Hangainen o

Waorkers’ careles

gt e RSO

Itis important that all workers recive training in b
Kye injurics can be scrious.

Goggles must be worn for grinding and culling.
Safety gloves provide proteetion lur the hinds,
They prevent burns.

They reduce the danger of cu

Sy Shisproe bl st alingoljects
They prevent the feet getting caught in machinery
espirtors shouk be worn n dusly conditions.
damage the lungs,

s g extis o veryange

lach vear peaple are injured

They oot bt Enget o iear e right g

fc safety.




10 Young engineer

Tuning-in

Task 1




Task 2

Tasks

Taska

Tasks

Task6

[ T S,

e,

(Y

Task7

- R

Listes

g

Now listen to Lucy talking about Ber vention i carcer lans. As you
listen, check your answers to Task

Now lsten again Here o some o the things by ks ubout. Pt thenin
the correct sequence. The fist one has been cone for y

Her carear plans,

What happens next with her insention

How it works,

Wy she s plann ning to study engineering,
Changes in the design

What her invention is calld. !
What materials she el

Whoitisintended o

How she made the prototspe.

Howw she got the idea,

Hor views n enginering

isa career for women.

Now make notes on what Lucy says about the above tapics

Label the diagram in Task 1 with these terms;

cross-piece
seat

Put these ¢ febsin the creation and development of the swing in the correct

st and last have been done for vou,

pmmmmamm cd !
prototype built in wood

metal version bl

design n modild

ed for
el B design
prototype modified
Iroloipe siod
lesign

manulctureseensed to produce 10

Novw listen again and answer these more detailed questions,
How did the nvention get its name;

What did she use fo e bich scemed iable

Why did she make the first 1 wood

Whatare the acvantages ofa et s




1
2
3
1
5

Writing Describing and explaining

Nou are going (o write a brief description and explaation of Lucy's invention,
Iwill consist of twa paragraphs.

Paragraph 1
Use the

s c tupy
Luey'sinvention. Your ose.

questicus:

Whatis i called?

Whatisit for? .

What does it consist off
Tow are the parts connected?

Whats it made of?

Use tho language of description studied in Unit 6.

Paragrapis 2

“the Tollwing steps explain how the swing works. Put theas in the correct
sequence The use so and wheor o link them into a paragraph.

The rope pulls the seat forwards.

Repetition of these actions causes u swinging motion.

“The child pulls down on the handle.

“The seat swings back under e weightofthe il

“The child releases the handig

Speaking practice

Work i pairs, A and B.
Student A= Playthe pastof e ntervcwer Base your questions on th o
sk 3, and any other questions you may wish to add, For
example

a Her career plans. — Whatare your career pluns?
StudentB: Play the part of the swing inventor.
Conduct the interview.




1

Task 1

Taskz

1
2

Washing machine

Tuning-in

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

Shack absarbar

Grum

Contol it

Tormpnrature

Hesiar
Fig.1 Cross-saction through awashing mashin
Reading Reading diagrams
i cngineering, diag va i they can also help
: ason. it s help

you
understand any diagram belore reading the te.

Study the diagram again. Try 1o explain the function of each of these items

Pump
Motor



Cxuswsw

Fask3

Shock absorber
Solenoid alves
Heater

Pressure sensor
Doorlock and sensor
Temper

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 s,

buildi

g bloks ofa control ystom ar

oy ey e ey

Press burin Sigalis Volume.
o romots sonteol Sty Waduetsd
For I
come on
ple,
b

of inputi
10 window may set off a burglar alarm,

many kinds. ga bell,
flash lights, and send a telephone message to the police.

. In other
15 words, they %
system {Fig. 2) provides constant foedback o the control unir

Fosabac

Fig.2

position, water
lavel, water temperature, wash and spin times, and drum speeds.
S i

touse.
Z

9
2 re, and
25 drum spoods.



Taska

E il -
=3
|

[ e

Wator torp, -

Feedoark.
Fa

ack

Fig.3
The control unit s the heart of the system. It receives and sends out
tisal

capable of diagnosing faults which may occur, stopping the.
Itisa

ich, like other the

f
language of logic.

SourcesP. Fawlarand M. ooy, “Consrcl systems inthe o', COT: Tcnology

Read the following text to find the answers (o these questior

t device i used 0 lock the door?

Vh
Text1

Door position
The machine will not start any program unless the door is fully

electrical cirouit which heats up a heat-sensitive pellet. This

is

closed and lockod. Only when it has received this signal wil the
control unit start the wash program.

Now work in pairs, A and B.
StudentA: Read Texts
StudentB: Read Texts.
Complete your section of the table opposite. Then exchange information with
our partner o complete the whole Lable

and 3.
15




w e e

Control factor Operating device Feedback by

Door position heat-sensitive pellet switch
Water level

Water temperature

Wash and spin times =

Drum speeds
Text2
Wate
3 . one for hot
‘water and one for cold. Each must be controlled separately
that program. The
ile. they  closed
eloctrically
Thisisa
the it
o

0 control
unit uses the informatian to decide when to close the water inlot
valves.

ext 3

Water temperature

washer water tempor:
control unit. The control unit compares it with the temperature
dfor the P

5l

informed.
i the

program.

Textd
Clock
The 9
stage

o " %
program. The alectronic clock bult into the control unit keeps the.

5 programis timed correcly.

o1



Tasks

Taske

Drum speed
Durmgrhewashmgnndsnmmngcycleschhewmgmm the drum

5753 prm for washings &3 rpm for distributing the load bofore
Shnring: 100pm for aping

5 The control unit signals the motorto produce these speeds. The
THespred

ched. The control
o control the powar o the motor and so conrols thespeectof the
w0 drum atall i

Language study IfUnless seutences

Fill i the blanks in this table using: the information in Tig. 3 and the texts in

Condition Control unit ac
Water level low open inlet valves

level high enough
Water temperature switch on heater
high enough
Deum speed

decrease motor speed

which - action of the control
unit. We can link each condition and action ke this

Af the vaer level i fow, h inlet valves are opened,

Write similar sentences for the other five conditions given.

Now study this exampl:

Sensor  Condition  Control unit action
Door Door open ot start
Dot Maghloocan

We can link these conditions and actions as fllows
L 1f dhedoor i apen. the machie cannot tart,
2 1f hedoor s closed. the machine can start,
3 Unless the door is closed, the machine cannot start
We use uinless when an action cannot or will nat happen 1 prior condition is
nottrue. In example 3, Uness means I .. wot. We can rewrite 3 ns:
Ifthe dovris mot closed, the machine cnnat start,




Complete these sentences using Linless and your knowledge of engineering.
Unless the fgnition is switched on, a car cannot

Unless the pilot light 1s on, gas central heating will not

10 central heat
U i ¥ i trans e will
beno currentin the coll.

Uniess thereis in the cylinders, a petrol engine will ot start.
Unless the doors are aliftwill not operate.

Unless mild steel is painied. it wil

Unless electrical equipmentis carthd. it may be

Writing Explaining a diagram

Study this diagram of a pressure sensor. Explain how i works by linking cacls
pair of actions wilh appropriate time words.

Efpical suoply to
R vis

A wash programme first
Ttopens the valyes o allow the water in
The water level in the drum rises
‘Theairin the plastic tube is compressed.
The pressure rises,

‘he diaphragm moves upwards,
his continues,
The w.uh Sotacts aresepurated
“This hapy
The il valvesaneclose




2roups of statements to make longer sentences. Use the

Task9 Join the followin
words printed in talics above each group. You may omit words and miake
whastever changes you think are necessary in the word arder and
punctuation of the sentences. Join the senterces to make a parsgraph

1 which
The temperature sensor measures the water temperatuce,
The temperature sensor is 1 type of thermometer
2
Ihe temperature sensor fits inside the washer drum.
P a unit,
3 which
The control unit ex the wter
The temperature is necded for the programme being used.
)
The water temperature is too low
‘The control unit will switch on the heater,
5 and
‘The temperature sensor keeps the control unit informed.
6 When..and

“The correct temperature s reached.
The control unit switches offthe heater.
The control unit moves on to the next stage of the programm

61



sk 2

Racing bicycle

s Boardmaninthe 1982 Oyrcs

Tuning-in
Label this diagram of a bicycle with these terms,
pedls chiin chain-wheel
scat s brakes
handichars  frame  toe-lips

Cheek your answers by listening to this description.



n Fig. 1 and Task 2. What

Task3 Compare Fig, 2 below) with the bicyele show
in his able.

differences can you note: Write your answe

Conventi

nal (1

Improvement (Fig. 2)
Spoked wheels

Gearlever on the [rame.

Tubular aluminium-alloy frame

Pedals with toe-clips

Steel gears

Ordinary handiebars

Lyttt

Eempoats uch o
Gl et mini Tho frame
Shwr 3 ow profi mact
ek dncrsages o wind

el

Wi
el e Lo e, e Sccn.
ey

ae! S Lobiond s ham whan He on
he 1588 Fourdo  rancs

Dise wheels. These recuce

T
s el S

b
o

SRy e Rermally

oA et

i
e, m neraasas

i o ipess podals v o sk-biirgs,
Pt o uar-rmurmcmman.ﬂmc e
Pirwings gom

Fig.2

Taska Cheek your answers io Task 3 in column 1 opposite. Then study Fig. 2 again
1o lind reasons for cach improvement.

66



Tasks

Task6

Improvement Reason

Disc wheels

Combined gear change and brake
levers

Carbon fibre frame
Clipless pedals

Precision-engincered aluminium-
alloy or titanium gears

Acrodynamic handicbers

Reading Prediction

Study this extract from the fext you are going 1o read.

Bicycles, and especially racing bicycles, have much in common
with aircraft:

hat cing bicycles and aircraft do you think the text will
# Note your predictions.

W 1his text 10 check your answers to Task 5

Racing bicycle

than during any other decade.
Bicycl

racing bicycles.

10 The heart o the bicycle s ts frame. It must be strong, light, flexible

the rider transmits by pedalling.

Bicycle

thrust. Theref

Many racing




Task7

for connecting aircraft components.
In recent years, aircraft manufacturers such as Boeing have beon

fibros.
manufactured from the same materfals.

lloy. fs d FrankKirk, in

aerospace.

» i

h bral
handiebars, and wheels, are both aerodynamic and often made
light, st tal

used in aircraft.

Language study Describing reasons

vement number
Improvement/Desi Reason
Disc wheels Reduce wind resistance.
How many ways o vou know to link an improvement ind the reason for itz

“Try to complete this sentence by adding the reason iven,
New racing bicycles have disc wheels

Using to-+ verb s the casiest way to link
ple:

N

et simple way s to use & word Unit 3. For
nple

resistance,

Amore diflcult way is o use 5o that which must be followed by a clause. For

wind

Link cach improvement and reason in Task 4 using the methods given above.

Writing Describing contrast
it is olen necessary

proposals, solutions (o problems, and developments. In this unit we will focus

on contrast - deseribing diflerences.

we

show differences n a table like thi




Task8

Conventional Improved bicycle

spoked wheels ise wheels

Gearlever on the frame. Combined gear change and brake levers
Tubular aluminium-alloy frame — Cazbon fbre |

Pedals with toe-clips Clipless pedals

Steel gears Precision-engincered titanium gears
Ordinary handlebars Acrodynamic handicbars

We can describe diflerences using

1 the comparative formnof the adjective or adverb. For example:
is lighter than the oid.

new bicc
Titaninan gears can be changed more ea

H

thhan e ol
.

2 theconnecting words but/whereas, in cantrest, For example:

5 . combined. whe Lones, the
gear iever s the frame.
O biicles ave spoked wheels In contrast. the new bicgcle has dise wheels.

using expressions such as wnlikedifferent from. Tor example:

ifferent from he conentional one i it the gears e

The new bicyele fs
made o ticaniun

Note thiat

ader is Familiar with the
e conventional bicyele, which are not mentione.

Describe the diflerences between a conventional and an improved bicycle
wsing the information in the table above and appropriate expressions fron: the
list provide

Word study Properties of materials

study djcctive and nown pa ribing the properties
of materials

Adje Noun

Hexible Hexibility

light lightoess.

strong strength

59




Tasko

Task 10

70

ising adjectives and nouns,

elastic
plastiity
tough
soft
rigid
wear-resistant
brittleness

g practice

Work in pairs. A and B.

Student A: - Your task is to explain Lo your partner how 10 adjust the distance
between the saddle and the handlebars of a ru vele. Us:
the text and diaggrams on pages 17775 10 help you

Student B: Your taskis 10 explain to your partner how to adjust the height
and till of the handlebirs of a racing bicyele. Use the textand
diagrams on pages 18172 (0 help you

Technical reading Geur systems

TR

Oriver sprcetot
e et}

Fig.3

because itwill not slip. When it comes to working out speed
the number of teeth on the sprockets. For
5 example, looking at the system in Fig. 3



Driver sprocket has 60 teeth.
Driven sprocket has 15 testh

Nunber of teeth on driven sprocket
Gearspoedratio=  +

Number of teoth on driver sprocket

- Borm
Borta

Task 11 Calculate the gear ratios of a bicy. o with the systom shusen o i  below: I
hias & double chain-wheel und five driven sprockets on the rear wheel but only
th nmblrmhum:huwu below areFecammended, You may need s

calculaton

Fig.4

wheel teeth procket teeth  Ratio
a 51 1 15 134
! 17
B 21
b 42 3 21
4 2
28




Task 1

Task2

Tuning-in

What are lasers? List any applications you know for lasers,
Reading
Read this text o check your answers to Task |

Lasers (Light Amplification by Stimulated Emission of Radiation)
are devices which amplify light and produce beams of ight which
are very intense, directional, and pure in colour. They can be solid
state, gas, semiconductor, or liquid.

s 1960,
could be used as 'death rays'. In th 1980s, the United States

Nowad: : military
use,thy hove many applications nenginseing,
10 communications, medicine, and tho

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

15 and o
Laser|

structures.
L L

20 igh Fequency. inadaion, tcan rave long distancos without
sod for in
ording and reading.Compact
discsare eadlb s
» In medicine, laser beams can treat

maged tissue in a fraction of a
second without harming healthy

tissue. They can be used in very
preciso oye operations,
Inthe arts, lasors can provide
fantastic displays of light, Pop

are often accompanied by
laser displays.




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

Engineering Communications  Medicine

drilling diamonds treating damaged
tissue

cutting complex— nformation
recording and
reading

Language study used tofor
tudy these examples of laser applications:
aser beams can be use o measire and align structures,
2 “They can be used for driting ciamonds.
3 They can be used for light displiys
We can describe applications with used ta-+ infinitive or used for + -ig or noun.

Describe the applications of lasers using the information in your table in
Task 3 and the siruclures given abov

Word study Noun + now compournds
We can use adjectives o deseribe an object in greater detal. For example:

ght electric light
amotor
!

stee
wears helical gears

We can also use nouns. For example:
light laser ight
amotor arnair motor
steel carbon sizel
ceurs it gears




Tasks

Task 6

Py

AMany relationships are possible in noun compounds. For example:

amotor which uses air
sicel which contains carbon
Gtanium gears sears made of itanium

Put each of these examples in the correct column.

carbon blocks apower tool
aluminium alloy abull bearing
carbon libre aconcrete beam

agas burner

roller bear

acircuit board v

aplastic pipe steel sheets
nesium alloy

uses ismade of conta

ou find in the ex

What new relationships ci

compound o show the relaiionship. For exampl
afootpump e pamp it s operated b foot
ribbon cable a cableich s e ribhon
agearlever  aleverforoperating gears

Chuin wheel 6 college lecturer

disc wheel 7 twelip

foot brike 8 boiler thermostal

atiand throtile 9 sulety helmet

St gauge 10 sircraftengineer

Writing Describing a process. 1: sequence

When we write about a process, we have o
1 sequence thestages
2 Locate the stage
3 Describe what happens ateach stage
4 xplain what happens at ich stage

¢ this unit. we will study how 1o sequence the stages.

mples beluss? Rewrite each



SwEw—

P

nanc

Consider these stages in the operation ofa washing machine.
“The drumis flled with waer.
The water s heated to the right temperature,
added.
“The drum is rotated slowly
Thedirty werispumped o
wanter s dded.

ater pump
“The clean clothes are remoxed.
Instead of numbers, we can show the correet order using sequence words.

First the drum is illed with water.

Their the water is heated 1o the right temperatare.

Next soapis added,

After tht. the dram is rotated slowly.

odiry water up.m.pulmn
added.

Aier .
Finalig, the clean clothe:

e removed.

Study s digram. t shows an extrude o oringpli . Doscribe

the extru

Plastc gronues

Pl b forcad Hor plastc
ot o dho Hostors

Now put these stages in the process in the correct sequence.

e hot plastic i< forced through Hvulu‘ loformaconlouous e of e
“The rotating screw forces the plastic
T lasic granles e i nd h
e ipe s couled and it 10 sutable
“The plastic melts

ale
m o \he hopper

Describe the correct order using sequence words, Add o your description of
the process your description of the extruder from Task
a paragraph.

Form your text into




Task 10 " Engineers bave (o read sales literature describing the products

Technical reading Luser cuing

and services of
questions:

companis. Read the Rollowin,
Whots this ext for?

What service does the company provide?

What are the design benefits oflaser cutting?

Can lasers cut non-metals?

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

s llerature Lo answer (hes

Er T

DESIGN ENGINEERS — DEVELOPMENT ENGINEERS — BUYERS — STOCK CONTROLLERS

ou

By having to restrict designs 1o suit manufacturing processes?
By the difficulty and high cost of producing accurate prototyy
By the high cost and lengihy lead times associa
By the high stock levels necessitated by mininum batch

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

I The Process B The Materials

o

gy is not @
itit = :

that the ful benefis have

ecome available

- Mostron-ferrous mtats.

Taking light and passing

~ Plasti A, fibregl other material
You care o mention!

itthrough a series of
lensos makes the light Carbon Steel -
source so great thatts Stainless Steel -upto 10 mm
power density is several Plastics-upto 40
million fimes that ofthe  Wood-up o 40 mm
sun—this laser energy s Aubbar-upto A0mm
thenused o cutalmost  fable mavement 1650 mr x 1250 men
any materia

; mThe.
The lightis directed down  gh e 2 Gtar

towards a CNC-controlled
table making it very easy

complicated shapes
without distortion, giving
burr-free, smoot
perfoatly square edges.

urats. Extremely accurate

Highest qual
Minimai hoat affoctod zonos
Design flexibilty

ource:Eraos Lt



Task2

Tuning-in

Youar
Americ

ing to hear an inierview with A
ipany based in the United Kinge

4 technician with an
. His company produces
o ication equipment. Try to list some of the products his
company might malke

Listening

Listen 1o Part 1 of the interview. Check your answars 1o Task | and answer
these questions

s his job i
s section build?
we they?

at
What do his
What three types of sensors docs a robo ha




Task 3 Listen to Part 2 of the interview and ansiver these questions.
L How longhas hebean with i compuny?
2 How many technicians arc in his s
3 When does he start work:
4 What does he dofrst when he gets o work?
5 Nameone thing he might do aftcr that,
6 Why docs he visit plants in Euzope?
Where has he been?
8 What docs he dislike about travelling?
Taska T Listen to Part 3 of the interview and answer these questions.
1 What did thecompiny hepreviousls worked o make?
2 he warking for w
3 What qualification does he have
4 How long did it take to get this qualification?
5 During his work placement. what did he do lot of?
6 What kind of companies cid he do installations In?
7 What was anc of the perks ofthe ob?
Tasks Tisten to the interview again and complete the gaps in this record of Alisti's
work experience.
Period Type of company Product Job e
2years Automation
technician
years “Telephone exchange
months  Instrument makers Student placement
Speaking practice Tulking about specifications
Task6 Waork in pairs, A and B. Some of the design specifications for your drawing

are missing, Complete them with help From vour partier.

Before you start, Know how o sy
expressions in full

1 max masimum

2 min. minimum

diameier
4 an centimetre
5 ke Kilogra

6 142 oncpointlour two
7 055 zeropoint five five
8 4 plusorminus

Youmay look at each

Student A: Your specifications are on page 178
Student B Your specifications are on page 152




1 5 Refrigerator

Task 1

Tuning-in
Study this diagram. Tt explains how a relrigerator works. In your group try o

work ol the function of cach of the numbered components using the.
information in the diogram.

Q comonr
@ coréonr

° Capillary woe.
[

Faam o glass
insuiaion mater



Reading Dealing with unfamiliar words, |

read a text about

How they operate. Read the i Darugzants e s i ‘nderline any
you

words which are unfami

Refrigoration presarves food by lowering s temperature. It slows

of,

You may have underlined words like iicro-or g i, o e

These are words which aire uncommon

upinadictonary orry o flnd ranslations in your o
sou need o know the meaning of these words 1 underet e hov eermors

operate?
o can gnore unlamiar words whic donot hlp you o akieve
reading purpost

Task2 Now read the text 1o check your explanation of how a refriger:

or works
nore any nfomilar words which will ot help vou t achiee his purpose

Rofrigeration preserves food by lowaring its temperature. It slows

bacteria and the action of enzymes which cause food to rot.

Asfrigerationis based on three princile, sy, it uid’s
s

e backinto aliquid, Seconly fa gas s alowed to xpan,
it caols down. f a gas is compressed, thestsup. Ty, lowering

the pressure around a liquid helps it o boil

nstant low
0
ref 10 dothi
changes from a liquid to a gas and back again
mpound of
5 v

gas. H

has KLEA 134;

The refrigeration process begins in the comprossor. This
» It

e p

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

intoa liquid.

i capillary tubel. This prevents liquid from leaving the condenser

t00 quickly, and keeps tal a high pressure.

50

. e - .




Task3

CREr T

S

tubos of the evaporator, the pressure quickly drops. The liquid
0 ;

compressor andthe process begins again.

Sourc Isids out: Fridge’, Educaton Guardian

Language study Principles and laws

Study these extracts [rom the test above. What kind of statements are they?

1 Waliquidis heated. it changes to 4 gas or vapour.
2 tfagasisallowed to expand. it cools down,
3 Ifagasis compressed. it heats up.

Each consists of an action followed by a result. For example:

Action Result
aliquidis heated it changes to a gas or vapour
principles. They describe things ceand
Theaction V by the same.

o

result

Principles have this form:
Wik (action - present tense). (result ~present tense).

Link each action in column A with a result from column B to desc
le.

important eugineering principle
A Action B Result

aliquidis heated a itheatsuy

agasis cooled b thereis an equal and opposite

o gas expands reaction

agasis compressed © itchangestoa gas

alorce s applicd to & body ditextendsin proportion to the force
acurrent hroughawire e it

& wire cuts a magnelic field the fluid

pressureisapplicd 1o the surface £ a current is induced in the wire

of an enclosed luid & itcoolsdown

aforceisapplicd o aspringfixed  h it sets up a magnetic field around the

it changes to a liquid



Word study Verbs and reed nouns

B of he erbs n column & b o relted nown ending I r r-or in
column B. Complete the blanks, You have studied these words in this and
e detiomay 5 check s spllings which you are
cortaln aboul.

A Verbs B Nouns
For example:
refigerate relrigera
1 condense
2 ecaparator
3 compress
4 resist
5 charger

6 geverate
7 conduct

8 exchy

9 radinte

10 control

ing Describing a process. 2: location

T‘tm e

Fusporsior

o mm.w

ot

M(,. eurmn ) H

o

InUnit 13 welearnt th

cabout a pracess, we have Lo;
1 Sequencethe

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




Tor example:

sequence location descriprion

r\phm»u ion
hat i heats up.
T this umi we wi

study ways 1o locate the staes.
Tasks Put these stages in the relrigeration process in the correct sequence with the
help of the diagram above. The frst one has been done for you.

a The liquid ente

the evaporator.
b The gas condenses back into o liquid.

the vapour s sucked back into the compressor.

The gas s compressed.

“The liquid turns into a vapour,

‘The gas passes through the condenser.

“The liquid passes through a capillary tube,

E

The high pressure is maintained.

Thereare fwo ways to locate i stage in & process.
1

Using a preposition + noun phrase. For exantple:
The iguid twrns to vaporr in the evaporator.
e s cools down i the condenser.

Using an where-clinuse, a relative elause with where rather (ha
wha, 10 link 4 stagg

whidh o
its location, and what happens here. For example:
The warm gas passes dorough the condenser. where it heats the
surroundings and cools down,

The ref

where i
in pressure and temperature.

Task6  Complete cach of these statements.

The gas passes through the compressor. where
It passes through the condenser. where

e liquid passes throngh a capillary tube, where

“The liguid enters the evaporator, where

@ W

The cold vapour i sucked back into the compressor. where
Task7 Add sequence expressions o your statements (o show the correct order of
events, For exan

irst the gas passes Lrough the condenser
Make your statements into s para

phadding extra information from the text

i Tk 2 you widh. s compare Sout pargeanh with pakogesphs 6.7 and
& from the iext




Task 1

24

Tuning-in

Complete this Lable of common quantities and forces o be measured i
engineering. the units in which they are measured. and the ins
use 1o measure them.

Fuments you

Quantity/Foree Unit o nsrumen
Current Ammeter
Newton Force gauge
Velocity [
« Thermometer
Thickness Micrometer
Ot Ohmmeter

Pressure Manometer




Task2

Task3

Taska =

L

casure weight accurately What alternatives are there I you
me the instruments, draw them

Wit do you think are the advantages of electronic scales over mechanic

Reading 1 Meaning from context

Read the brst two paragraphs of this text and try to 1l in the missing words.
More than one answer s possible for some of the blanks. Then check your
answer Lo Task 3 using the completed text

Electronic scales

The electronic kitehen scale take a larger load and s f
ate than its mechanical counterpart, Whereas a

ale may have a capacity of about 3kg, broken *
25g units, the electronic scale can
load ot 1o 5kg broken into units of 5g or even 2g.
Thescale” by converting the load increase on its 2
platform* welghing area into a weight reading

d erystal display (LD Itis controlled " a
microprocessor and can thercfore !
the touch ofa button. The co ’

components also make it small and tstore,

Reading 2 Comparing

sources

When we read. we may wish to look at more than one souree of information on
topic o

et extra information
find a text we can understand

check poinis where texts disagree

manda

adiag
ext,




Tasks Study this diagram of electeonic scales and complete the notes below.

1 Lowdcell 2 Sivain gauge 3 Cireuit bourd

Material Converter function

Position betwcen the plarform Microprocessor

and base fanction

Operation bends with helgad
cellsireiching the
wires, mlngcmm..
proportion to load

sl cchn s s e
o O e s bean s o s il

ERirms man
Tochancs w0

TRV e dnbe,podaciny s

Sadniora,

Suingage

Surstoca np e ot

Holes it
i

The s gaugecorit sl wres o

rcha kago s I isbondodtc hu |
o el s s st s e
S et rd o e sacry ol g e
i o ot Ths s e s oo 34

Tonmgeirt
i b

o T anaes
e S ot 6 hos
ek Sy on s 60




fon on the load cell, the strain gauge, and (¢
. e. additional or

S s i o It
otz any Inarmtion I the et whih & ne
eran

fon obtained from the

et to the o

2
The load call, an al oy beam,
canwoar, break, or cause inaceuracy in mechanical scales.
H i i P
the boam.
from a battery-powered circut
s

When a load is placed on the platform, it causes the load cell to
5 in, which

strain gauge. In short, the change in voltage across the strain gauge
is proportional to the load on the platform,

oading, This s displayed onthe LCD. The display will
aioimatically switch of ‘minutes after weighing is finished,

20 thereby saving batiery pow
Soureesnsid s Elctoni sealos,Educarion Guscian

Language study Couse and effect. 1
Stady these aetions. What s the relationship between them?
1 Aloadis placed on the patform.
2 Theload cell bends very slighily
3 The strain gauge s stretched.
The electrical resistance iacreases
i each case, the first action i the cause
can link a cause and ellectike this:

 the secand action s the efect, We

g very

Siightly.

inerease.
i the effect are clauses — ey contain &

In these examples. both the cause i
sublectand a verb, Study this example:
Can Fhe st gauge is streiched.

fect: A inereuse in lectrical esistance

Theelfect isanoun phrase. We can link cause and effect like this:

resistance.

use and an effeet,

T Unit 22 we will study otlier




Task7

Tasks

Joms

PP

The diagram below is @ cause and elliet chain which ¢ how a s
g works, B oy hows s and ol ik oot thase acions.
with the correct buxes in the diagram

Anincrease in resistance.

Aload is placed on the scal.

A dropin voltage across the gauge.
The load cell bends very sligh
They become longer and thinner.
The s mge conductors
The strain gauge bends.

\_1*._‘

Now pracise inking ei

1 pair ofactions, 0. 142, 243, and s0.on.

Technical reading Strain gauges

Read the text belows to find the answers Lo these questions.

What el dosieu s ootz gut
isitan 2 length i ,

rombla solbanganes)

I you want to measure strain it member, how do you position the strain

wauge

Why is an amplifier nece
Why s dummy gauge incladed in the crcuit?

Whats the function of VR 2

Why woukd vou adjust the output to exacly vero

In the circuit shown. how is the amplifier output displyed:

Strain gauges.

Strain gauges measure the amount of strain in a member. They

ssitiastetched, becoming longor and thinnr. The more tis

written
5 as

Resistance o N9t /g L
Area A

rows,

be 0. 11
kil moitie i Al ol el
2

a polyester backing (Fig



0 In
tested. I lorig ih
ure the

circut. Fig. 3 shows a block diagram of the complete circut, The
resistance ofthe gauge is compared wilh the rosistance of fixad
value resistors in the circuit. Any difforonces in resistancs are

voltage are amplified before being displayed.

Fig. 1 strain gauge

B L L

Fig.3 block diagram of tho completo circuit

frsions Ampler il

wov B il o

o ,_l i
=

J

|

Fig.4 strain gauge in circuit

‘The final circuit, shown in Fig. 4, includes a dummy gauge. This
2 s of th

caused by Th
P

With no wthe

When forces are applied, the rosistance of the active gauge
= \ges. The



onthe

m
adjustments to be made. VR1 allows you to “balance the bric
ing the resistances exactly equal. VR allows you 1o adjust the

ds,

a0 gain’
s Bl Ve tlonngut s owacto sy

2010 before a load is applied to the mambar bein:

Iprstis, il ga g 615 g 1) G roupe; oftan

3 time. Whenused hkmmemnynm oftenikedtoacomputr rather

Timits.

‘Saures:P. Fworand M. Harsly,‘Cantrol Systams in he Fome, COT: Tectnology
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1 7 Portable generator

Tuning-in
Task 1 List the different ways in which electricity can be generated,
Reading keuding digrams

Task2 Stud agram below of a portable generator. Answer these questions
u\mglhu diagram and your own knawledge of engincering

1 Whatareits main parts

2 what docstheengine ran

3 Whatare the four strokes called?

4 Whatis the fanction of the erankshalt?

5 Whatdoboth stator and rotor havei

6 What s the difference between stator and rotor?

e bl

o Carmying hand s

i g hs vt g
:ngmnmm A

Putiol ler
G

Fourstrake
oniing

Fowerart Stotor
ioht
faor Cankshat
Whdings

o rator whicn
e s st
Swich St msamiiy

Engino acoss
poel

St windngs
S O il

Fig. 1

a1



Task3 Read this text (0 check as many of the ansiyers as you can. You will not find
complete answers 1o all of the questions,
Portable generator
m power can
by far smalle it
generators can be small enough to hold in the hand.

P

motion into elecricity.

cord. This oraates a spark inside which ignites the fuel mixture.

atypi roke ongine, wh i . the air
0 air in
through a carburattor.
The valve: the pist d
‘spark within the Upper chamber ignites the mixtura. This min'-
xplosion pushes the piston back down, and as it rises again the
15 Tumsfore by the gnition sre farced aut thiouoh the axhet
valve.

many times per sec:
makes the crankshaft rotate at great spec.

One set, windings, sina
fixed position and shaped like a broad ring. The other set, the

2 minute.

“The rotor is magnelized and as it spins round, electricity is
o a 9

terminals or sockets.

30 Thistype of generator can produce a 700 wat output, enough to
e lights,tel i Larger

Taska Study this text on the four-stroke
Fig. 2 npposite.

sbel cach siroke correctly in

In the , the piston 3
during which the inlet valve is open. The piston ascends on the.

placo at thotop ofth stroke. The power orexpanionsroke
5 follows. The gas generated by the burning fusl expands rapidly,
driving thepiston down, both valves emalning closed. The cyco s

The cycle then repeats itself.




Outetvave.
 Snaning g

Cotnder

e Gt

N '(

Coankshaty ‘

Fig.2

Language study Cuuse and offet, 2

Study these pairs of

tioms. What is the link betsween each pair:
1 The gas expands.

2 thisdrives the piston down,
5 The piston ascends
- Hhis forces the producets of combustion ot
There are twolinks betsveen the actions:
ey happen at the same time. We can show this using As (see ni 81
TR2 As the gas expands. it drives the piston down,
A s the pistonascends, i forees e pros ofcombustion o,
Oneisa cause and the other

an elleet,
1 Cause: he gas expands

2 Hflect: This drives the piston down.
3 Cause: The piston s

wcends.
4 Ellect: This forces the products of combustion out

Wecan show both the time fink and the cause and elfeet link ke this:
VR2 - Theqas expands, deiving the piston down,
344 The piston ascends, inn-mg the products of combestion o,
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Tasks

b i

0w w

®

Task6

Task7

Link these aetions in the same way
Effect
yiinder. Thiscr

Cause

The piston moves dowr h tes a partial vacuum,

The piston creates a vaeuun, Thisdraws in fuel from he
carbureltor.

The piston moves up the cylinder. This compresses the mixture.
The gas expands quickly. This pushes the piston down.
The piston moves up and down this rotates the crankshaf
The erankshalt spins round. “This turns the rotor at
3,000 pm.
alternator rotates I the

stator windings.

ator runs at a steady 3,000 rpm. —This generates around 700 watts

Thealter

Word study Vrbs with -ize/-ise

Study this statement:
The rator is magnetized.
What does it mean? Can you sy it another sway? We can rewrite this statement

e rator i made magnetic

make = adjective.

Rewrite these sentences replacing the phrases in fwaics with appropriate

Tn areas [: ipp ates, for v adevice to
ke the voltage statl s required.

ction line.
the variety of

Most P
Companies may make their operation more rationai by reducin
praduicts they make,

Writing Describig a proces

. 3¢ sequence and focation

Fig. 3 opposite shows the distribution of poswer from power station to
consumer. The statements which follow deseribe the distribution. Put the
statements in the correet order with the help of the diagram. The list one b
been done for you.




® s aa

S| | ‘{'

Powsr  Tianstormer Swiching
Sanon Compourt

| i
S ] a5y w0y,
Wi gria rtermedie Disruton  Dormestic
Sl point SibEon © sunsiaion Concamers
Fig.3

It is fed to distribution substations,
Tiis stepped up by a transformer to high voliages

for longg-distance distribution.

It is distributed via the grid to supply points.
Itisdistributed to the domestic consumer.

Flectricity is generated at the power station at 25 kV. 1

I passes via the switching compound to the geid
Ttis distributed via overhead or underground cables

(o intermediate substations.

Mark the scquence of stages using appropriate sequence words whete you
think this s helpful. Add the Tollawing information (o your statements and
make them into a text

Atthe main grid supply points. power is stepped down to 33 kY for distribution
1o heavy indusiry

Atintermediate substations, pove
‘At the distribution substations, poweris stepped down to 415
240V, 1-phase

risreduced o 11KV b light indusey
se. and




Technical reading WWave power
Task9 he two texts which follos describe two plants for generating electricity from
wave power. Note the similarities and dilerences between the plants,

Wave power

a Vells  Motor  Shur ol ot coumnand s
Ghamber turbine  gonerator  charber rom e tarbine wid Bereratr when e
Watar L iinos ot i

Shutoff vave
!

i, b
kg thefoto 1 BT he eame drecion.

Fig.4

constructed by building a concrete water column across a natural
gully on the shoreline. Waves flowing in and out of the gully cause
up

p and dowr
s e air above and
back of the water column. As the water moves down, airis drawn
into the water column.

Thi
Both the turbine and generator are unusual. The turbine is a Wells
10 turbine (named after its inventor) which keeps turning in one.

Ithas two rotors, cach with four blades.

‘The generator is a wound rotor induction motor, which acts as.a
generstorwhonits turning at. speedsgrsalsv\han 1,500 rpm.

arid.
When
20 mini is ready
next batch of waves.
‘The plant s controlled by a computer. It includes s PLC
m o gto or being
>
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= the grid.

water column, twrbine, and generstor.

150 KW,
approved for the construction of a 1 MW scheme.

Source: Adapte fom sido out Wave power, Education Guardian

High hopes for wave power project

Arfoceipor
ek

e C 'i

Tt e
Sed oo [

S
Bl o

o

e

Fig.5

s first

power.
Dounreay in Scotland. The machine, called Osprey {Ocean Swell-
willstand in

Kilometre out and not only harvest tho larger waves, which produce.
higher i

scillating water A
rises, air i
the wave falls. The wrbine has been designed by Professor Alan
Wells, of Queen's University, Belfast. It will generate 2 megawatts.

provide 10 per centof the country's peak electricity demand,
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1 8 Road breaker

Tuning-in

Task 1 In your group, make a list of any devices you know which use compressed air,

Taskz  Listany advantages compresscdair devices have compared with electrica
devices.
Reading

Task 3 Read the le\l belm. and the diagram opposite to check your answers to
Tasks 1

Road breaker

toolsto
paint sprayers.

Preumatic or air-driven machines all make use of the force exerted

pressure than the air on the other side of the surface, which is at

machine.

o produced by a compressor. Compressed-air power is cheap and
safo. Anai

power used in some mining or construction operations.

s The

surface.

contral valve. This allows comprossed air to enter the drill. The air

pi
piston to ise up the cylinder. As the piston rises, it covers the.
2 exhaust, th

ing




Ths pnaumatic il or ocd brester
oty

b e e
et D
s s o

Conral
Onarsing valve s
Gyinder

Vera s

Compressearr
e+

Fig.1

admitting air o the top of the chamber and closing off air n the

30 kPa (90 psil, it forces the piston to strike the chisel. When the piston

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

Seurce: nsidsout oad bosker., Education Guardian



Taska Put the following steps in the operation of the paeumatic drill i the correct
sequence with the help of the diagrams. The first ane has been done for you s
an example

:
i Fig.2 Fig.3
| a Theaie passs through the vl and down the venical i por
| b thisallows compressd i o the il
: © Tuorees the piston up the cylinder.
A Presing the control lever opens the control valve. 1

: © This admits compressed air 10 the opof the cylinder,
i T The operating valve closes and the cycle starts again.
‘ e P ontopof the. g valve.
| h
| i The air expands. forcing the piston down.
: Tasks Now label these components of the dill.

A

B

&

i}

5

#

a
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Language study Allow aid prevent link:

Fig. 4 shows the most b component of a reumatc sy, u ee-port
valve (3PV) and a single acting eylinder (SAC). The steps below describe the
operaton of e sytem when the push button o e vale s presd. The st
step s a. Put the others in the correct sequence.

Seat spring

e |
o
s
The push button is pressed. 1

Port 3isblocked

The spool s pushed down.
pe.
Compressed air flows through the v

Al cannot es

vetothe SAC,
the piston along.

“The compressed air pushes

Study these steps from the operation of the valve.
Ports 1 and 2 are connected.

4 Compressed air flows through the valve to U
5 Port 3isblocked.

6 Aircannot escape.

Whatis the connection hetween Step 3 and Step 47
Whatis the connection between Step 5 and Step 67
Step 3 allows §

4 to happen. We can fink the steps i three ways lke this
. Ports Land 2are comnected. This allows compressed i o flow througs
the valve o the SAC.
b Ports Land 2 are comnected. This permits comyressed i to fiow through
the v to he
€ Pors Land e ol This e compresd i o ong e vl
e,
Step s prevens <0mn|\mg We canlnk steps 5 and 6 lke this
Port 3 is blocked. This prevents air from escaping

0



Task7

Tasks

e

Tasko

Complete the blanks in this description of the aperation of the valve with the
button presse.

the push button is pressed. 1he spool is pushed dovn,

4 ports Land 2. This campressed air to flow through
the valve to the SAC. Port 3 is blacked. which” aie from escaping,
The compressed air pushes the piston along, * the spring,

Fig. 5 shows the system with the push button of the valve releascd,

ot prossed

e

e

;yr i

Airtian

Fig.5

™ i i he steps

The push button is relcased.
The valve spring up the spool

Pores 2and 3 are

At from the SAC escapes through *

Port 1is’

Compressed air cannot enter the *

The cylinder spring pushes the bk in.

Now write vour oswn description of how the system operates vehen the push.
bution is relessed.



Task 10

-

<

»

Task 11

aan

fnting an operation

These steps explain the operation of a road breaker. Link each st of steps into
i sentence using the words or phrases provided. Omit unnecessary words and
make any other changes requircd.

Pressing . allowing

Press the control lever

This opens the control valve.

This allows compressed air to enter the dill

. forcing ..

Thea the valve and down the rlo
de of the piston.

The pressure forces the piston (o rise up the eylinder.

which
e piston tises,

Avhesame ... which
The rising piston starts (o compress the air,
The aieis trapped above 1.

admitting .. and elosing

Theincrease in pressure forces the operating valve o open
This adwmits air 10 the top of the charber

This closes oflair in the returm chamber.

Th pressurein he harerinresses o 620470,
The pressure forces the piston to strike the chisel
Wi sl
he piston passes the ex hai

“The i is released into the atmosphere.
The mlmm es.

which .
Hum;nhlhrr(mrlnh amber ag
This iows heai to pass 0 h anderside of the piston.
This restarts the cyele.

Technical reading Air skutes

Skim the following extrac
paragraphs which deseribe:

& company’s sales literature 1 identify the

whit an air skate consists of
the advantages ofair skeles
the dillerences between systems
sines. loads. and il height

air pressure required
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AIR FILM MATERIAL
HANDLING SYSTEMS

P

Material handling systems ™7
usgthosriimarnaiiar
also knowr as Al Skt

e handing of 2
b s using ar flm 1o
foatie bad s susy o very

1A weight of 1.000
i putuaa kg foreaof

Anairim skate is composed &
et suparing backliewih
anQ-shaped flxil st

it

car
2,000kg Tre lift e ght's

excepiional.

wnonancbiectismoved &
asinganair im system, a
“egustor unit correcty

st

dagrems below

tothe i iates o
ompensat o outof baanco
load n ey th o

is nr\zmd w

mean
escaing ot ormos i
feDorox. 0,02 mrm betwoen

positoned acc ratey,

e2ch customer determines
hachytce st o astr, e

flocr.

Threeor more i skates 4

the

ar
\Amevvzmamna\ stc. Hence,

volums scpplied by
compr praumatic

cambin
load starts floaing and has the

pressuroof 5-10bar
(5001000 kPa)

Theai skatesay bo oot o
separately urdar
which s wuvacrnmsheu
1y

effect from tha syszem

cptimal ‘

Tre use of ai fil handiing 10 ‘

ciguss ot abuays

consitered. Customars who

5o the et e

clouds of dustare lormed ang

Tredimensionsof thear &
skates are very smal. Four

104
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Very effiiont
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Task12  Sean the extract to find the answers to these questions.

How many skates do you need to it two tonnes
What pressure of ir must ihe compressor supply?
What depth s the air film between skate and floor?
What force i required to pull aload of one tonne?
Can the system be used outdoors?

PR

Hovw is the air Him formed

Speaking practice

Task 13 Work in pairs, A and B. You each have a diagram o llustrate the symbols of

the International Standards Organisation for preumatic components. Not all
of the symbols are lubelled in your diagrams, Your sk is to complete the
Tabelling of your diagrants with the help of your partner

emember. yo must not show your diagrams to cach other
Student A: Your diagram is on page 179,
Student B: Your diagrann is on page 153
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1 9 Disc brakes

wEa
g s s Tt o

et e

Grling
Pl e ke padl s 0
e L S |
o i oy
i

e e e
R —
e o g

Fig.1

Tuning-in

Task 1 Discuss these questions in your group.

What forms o tuse brakes?
2 Whatdifferent Kinds of brakes are there?
3 How do car brakes operat
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Task2

Task3

Taska

Tasks

—ranTs

Reading Combining s

Although
skills wh

tasks which folow. we wil practise skitmming, precicting, and seanniing,

Study the d
5 below contains,

Skim the text below t0 ind which paragraphs contain information
aspects of disc bralkes,
Information Paragraph

a The hydraulics of braking

b Principles on which disc brakes operate

€ ‘The operation of the caliper systcm

d Consequences of et generated in braking

© Energy conversion in braking

Using your answers to Task
answers o these questions,

3. predict which paragraphs will have the

Whatis the function of the calipers?
Why do car wheels have vent holess

erial are brake pads made from?
b s the dierence between the master and e wheel cylindes
Whatkind of energy does o moviug vehicle haye:

e have examined the skills separately. in praciice we use a mis of
} e read, depending on our purpose and the level of the text. In the

i on page 106 1o get & general ides of what the (ext in Task

these

Scan thetext 1o check your predictons I Task 4, ancfind the amswers to the

questions,
Disc brakes

Discbrakes are usod on cars and motorcycles. They work by
{ysimg ftiction and hydraulic power. The friction s genarates whon
thelb

rub against metal discs turning with the whesls
® The padsare covered with a igh-fiction material, Tha resistance
of; the

i akes. As
Kinetic energy is lost, the car slows down.

This m brakes
10 haveto be made from a heat.resistant material, ke asbactos. The
need vent-holes around

re: whenthe c
overthe brakes, helping to cool them down,

e driver L itp
 piston in the master cylinder, 5o creating pressurs in the luid, Tho
fluid h it

iah forcos the brake pads against the revolving dise. The
master cylinder has a smaller diameter than the wheel eyl

107



Task6

Task7

108

S

v e

S

mall force apy
B e

i 5

The caliper
the inner surface of the disc while, simultancously, the other pad s

surfaca.
power. The action is ke squeszing something betwoen forefinger
and thumb.

Soutce: Adaptaarom s ou: Dise brskes!, Educarion Guardian

Language study Verbs with up and down

In this book. you have studied a number of verbs followed by 1 or down. For

exampl

1 Transformers step up the voliage from 25 KV to 400 KV for trausmmission.

Fill in the blanks in these sentences with either up or down. You have studied
these verbs in similar contexts.
Asthe car slows Kinetic energy is converted o heat

b » bl
A plastic pelletina heats.
inio position.
Car wheels are ventilated to cool the brake discs,

tes tostep ains voltag

toavoid aceidents with hand ools

Students in David's maths class were split into three groups.
One of Lucy's friends came. with the name Swingex-T.
Students should keep with subjects like maths and physics.

Word study Verbs + -en

Phrae of sl mesning?
“The caliper system ensives that the dise s gripped an both sidcs
Here s one way I caur be done
The calpersysiem makes sure tha the dis s grippe an oth sies

Verbs beginning enofien

adjective.

Replace the words in italics in the following sentences with a suitable en verb
from this list.

ensure  enlarge  harden  lengthen  lessen lighten
loosen  roughen  sharpen  shorten  soften  sirengthen
tghten  toughen  weaken  widen



1 Steel rods are used Lo make concrete beams stronger

2 Atorque wrench isused to make cylinder head bolts tgh

3 '\'Ilmnopht can hn made )nH by huum.. them.

4 ard. they cannot be d agai

5 ‘\ reamer is a ool n\ud o nmkz i ImlL larger.

6 Corrosion makes siructures wek.

7 e ket onger
& Corbon T e e, il Agiter and stromer

9 Gl can he used o make izht bolts o
10 (:whm! teels are made tough by heating and quenching,

Writing fixplaining an operation
Task 8 Link the statements below to explain the operation of a hydraulic jack. Use

he diagram o help you.

Car oy

Sack by

Pison Valve

Fig.2

1 ‘Thejack s placed under the car.
The lever is moved up and down

2 “Themovement is converted into a reciprocatinng motion.
the motion sldes the piston back and orwards.

3

Each movement of th
The fluid

piston punps a suall anount of uid
ther -

‘main cylinder

4 Thisaction gradually raises the jack.
The caris lited from the ground.
5 Thecaris lowered.
“This s done by releasing the one-t
6 wmmmw.u\mmunhmymmmnmu from the cylinder back into the

Thocar sy descens

Task9 Divide your explanation into two paragraphs. Include a reference fo 7
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Technical reading Water-based hydranlics

Find the answers Lo these questions in the test which follows,

1 Why s oil superior to water as a hydraulic luid?

2 Why were water-containing lluids developed

3 How can the wear of metal parts be reduced in watcr-based hydraulic
equipment;

o tsurfaces n

sliding conta

5 whymssing il T

6 s filtration of sca-water advi

T il
fluids with improved characteristics compared to water. Ol has
better n llowed

as lower leakage rates.

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

components relying on metal upon metal contact can operate.
15 without excessive wear.

10



concerns about the consequences of il lsakages and th disposal
of ailresidues. In order to engineer effectivoly for water power, the
following points need to be considere

* Water lacks boundary lubrication. Whon oilis used as a
it provides lubi

wateris
o e e resistantnon-
metallic materials such as ceramics or polyrmy

* Water has low viscosity. Sealing is more difficult.

* Corrosion. Mtals aro significantly affectod by water. The use of

advised.

Contamination. Using ‘raw water such as sea water which

wear and corrosion. Filtration may be nocessary.

Tueedaie,
s Professional Enginoering




Task1

e =

Task2 =

Tuning

What do these seronyms used in engincering mean?

Now read this text (o check your answers.

Thell

without using any real words at all. But L is the only way to avoid

5 acquisition’.
CAD/CAM (Computer Aided Design/Manufacturing): Use of PCs.

manufacturing process. Designers use CAD/CAM (o prototype
Pop packag



| VersaCad and RoboCad.
" FromiBM. DEC. HP. Itergraph. and Compuienvision. CAM holpsin

equipment.
Breaks d ductint
15 fistof f
what rewmeterils thay nead nstock.
of MRP, v distributi
and processing time.
T MRP
illeave off.
v IMAP o

stock,

6 puter Aided
bestto route the production of items that need to go through
several different processes.

30 data, monitor manufacturing processes, and produce management
re often
staffto

I
problems in a process.

® > Prodots’
documentation are integrated from the start. f design of a now
product is changed, this is automatically passed through to the

aspects
a

be completed,
finished product.
of

gra

45 10 particular products. Product manuals and technical data can be

has halved time between introducing a change request at the
dosign stage and producing complete plans.
= PLC

jobina

process.
afull computer systom, but at a lower cost. They can be
reprogrammed easily 10 do different jobs.




Task3 T Who do you hink this text wes written or?
2

ihe.a.an). Why

Whatare AutoCud. VersaCad. and RoboCad?
Whatls thedlerencebetween MRP and M 117
Whtdo o think the advantages ofJIT are?
Wht s the sim of Conearrent Eninering?

owew

Listening

all The
k1

s
inferview contains some of the acronyms listed in T

Task4 Listen to the intervier to find these basic facts about Fdwirrd

What section does Edward lead?

What does his company do?

How long has Edward worked for the company?

How many people serted the company:

What s the company’s turnove

Why did he become an engineer?

What qualification does he have

No k=

Tasks Fill in as many spaces as you can in this extract where Edward is describing
CIM. Now listen 1o the interview again to check your answers and 1
complete any remaining gaps.

Yes. There'sa ' database

¢ the master inthe
factory. It holds specifications for every product the factory makes. Bar

code read the boards comi

2 down the production

and pass the information to the The robat
says. ‘K. I'm going to build product A", so it pulls the CAD®
from the database. and huilds that product. When i

finished. it
the cantroller and passes on Lo the next tobe
assembled.

Answer these questions on the technical information in the interview,
1 What sart of fasks can the robots perform:

2 Whatare the robots driven b

3 Whatdo the robots use instea

of PLC:

14
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Language study Verbs witli on and off
In this book, you have studied a number of verbs followed by an or off. For
example:
1 JiTcarrieson where MEP and MRP [l eave off.
2 s finished, it
ext product.

illin the blanks i
these verbs n si

n these sentences with cither o or off. You have studied

Failure means that expensive develapment costs must be writien with
noresult
“The alarm goes i window is broken,
When: the waer s hot, the control unit moves age of the.
washing programme.

0 X metal upon

lubrication.

Athermosial etoshut

temperaturcis correet,
Feedback is used to check water level, lemperature, and drum specds,

thiefwould set the alarm.

I system is nceded urgently. there is no question of knocking. athe
wsual Gme.

Power may come rom a small tebine engin, running aclean fuel

natural gas

‘Theaccident occurred after the plane tock



2 1 Lawn-mower

Tuning-in
Task 1 Sty this dageam ofa I moveer, Then answer the questions opposite
abont the dogram

" he Hovermorwer

bt

S
fi —

G e

“Errgensy stop swich

otarcoving
Ectic ot
Motor mauning

Front i mose

G cutnes

Gutting biade
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How is the grass cut?

How is the height of the cut adjusted?
Whatis the purpose of the fan?

How do the cuttings enter the grass bos?

How is power provided

Hors is the molor protected from grass infake?
Whatis the fuction of the hoods

NS a kW

Task2 Analyse the fanctions of @ lawn-mower by completing this “Why and Hovw
dingram usiog e lebels provided below.

= ]#

1‘ J(

Provic
datter
Srassbox

Wy

Fig.2 Functional Analysis System Technique (FAST) diagram

ratate blade
transport cutiings
stare cuttings

use spacers
bring grassupight
achieve air

provide motor
Dot Hiode height

T ananTs




Task3

RPN

Rea

g 1 Predicting
You are going to read a text about engineering design. The tile s

FAST, a versatile design tool

think about
Why do products have a finite life?

How can too little quality ruin a producer?
What does a customer require of any product?

Now read the text (o check your answers and to find out the answers Lo these
questions,

Whatisa ‘window of apportunity’>
Whatis FAST:

What docs it allow the designer to do?
How can a design team use FAST to put v

Jue Into« design?

FAST, a versatile design tool

ifa
opportunity, the manufacturer can lose up to 33% of the life cycle.
profits. Lost sales are never made up as changes in the market

fnite ffe.

lity, affordability, and availability. It

‘o costs, simple quality control, and an identified marketing
ity. Quality is important to both customer and
‘manufacturer. Too much will ruin the producer, too lttle will
faulty

goods have 1o be recalled.

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

design. An important tool in the design process is the Functional

designer to understand the functional relationships of the system
being designed. The example llustratod {Fig. 2} shows th
technique appled 1o the design of a awn mower.

Thecustomars eailmmant Tdm it sppaarn aboxtne
rightof the eading from the left, one can ask the
e e e e in the other

b

Staringromtherightan asking the uestion How’ stabihes
the reason for the function describar
FASThnemanynsesfhrexamp\:,manalvmacumpanlors
equipment. This tool also enables a design team to put value into a

a0 design. The process usually involves combining anumber of

o

saving cost in both materials and labour.




Task4

Reading 2 Gramr s

Study this aph from the text. Some phrises hive been printed in bold.
Answer the questions in fatics which follow them.

the designer's goul is 0 get it right frst time, To do this [To da wih fla

i2n

st be iseffective at producing a good design. A
important tool in the design process s the Functions | e ey
que (FAST diagram. This [ 2
que i ] appliect o the design ofa lawn mower.
T Units 5 1 are held togethe
The text

ise problems for the reader wha reads senfence
m el L g whing i

1 Todo this a design process st be sed meais

o get it right first time. a design process st he used
2 This enabes the desiguer to understand means

The FAST diagram enables the desigrer o understand
B <

Tissagraleshanes e Fnetlornd Al Syt Y9 mique
pplied 0 the desigr of k- mawver.

“This text has more examples of the links studied here and in carlicr unils.
Answer the questions in Uhe Lext

110 drive the

On mostmowers.a motor with a power ofaround | KW is us
ver b ons per [

2. ectric but I
e petrol < thetim Kot i though v Intnke, onen font
ofthe mower and onebehind i the e b Thess urrents [0 whes) Gow
past the motor, helping to keep it [#Wii?] cool, before being forced under the
machine. This [1What?] supports ts [ Wha 7] weight

Language study Describing functions

amachine, we need answer How' and
Why' questions. W we
will evise them here anc:

ntzoduce some new methods.

How questions

Auswer this question about the laswn-mower shown in Task 1
How are he l
w

pings storeds

nanswer How’ questions like this
1 With by +-ing. For examples

e clippings are stored by providing « grass bos



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

example:
Agrass bov is wsed to store tie lipings.
Adrcss box is usead for storing the lippings.

2 Why questions
Answer this question about the lawn-mower.
Wy s te impelier rotated?
We can answer ‘Why' questions like this
1 Withio+ verb
The impelier i rotated to achieve air-flow,
2 Withso dhat + clause
he impeller s rouated so that air-flow caon be nchieved.

Tasks tixplain these functions of the Lawn-mower,
1 How are the cuttings transported?
2 Howisair-flow achicy
3 Howisthe blade height positioned?
4 How is horizontal velocity provided to the blade?
5 How s the grass impacted with o sharp odg
6 ass box provided?
7 cass brought upright’
8 sed
9 Whyisair-low achieved
10 Whyisa motor provided?
Word study Noun + noun, 2: function
Some noun + nioun compounds in engineering contain 4 noun formed from a
verb. You studicd such nouns in Unit 15. For example:
Verb Noun Compound noun
exchange exchanger heat exchanger
Often these compounds explain the funetion of the abject. For example:
At exchunge s waed o exchange et
chiger i for cothanging et
Task6 Fxplain the fanction of these objects;
1 shock absorber
2
3
s
H
6
7
1
9
10 temperature sensor

120



Task7

Tasks

Task9

crumwEwN =

wuow A Wl & wwne

10

What ase the names of these abjects? Check the spelling int your dictionary,

a device used o

e ofpesl (e nons)

sense moisture {in an environment)
count binary (numbers)
compress air
convert digital

nals) 0 analogue (signals)

Writing Description and explanation:

ou are going towrite o description ofa hovermower and an explanation of
how it works.

The description will ansswer these questions:

Whatis the hovermower for

Whatae s main componens?

How are they connected

“The explanation will answer this question:
How does itwork?

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

Ahovermone:
When the motor s tariied on, s s sucked in by the impeller fan
Mhereare ot componen an electric motor. a fan, a cutting blade. and
Tressure dnder the hood ises.which causes the moswer o i o cushion of

is for cutting g

Some i escapes around the hood, which stabilizes the i pressure,

The fan is attached to the motor.

The cutting blade s fixed below the fan

Aler the blades cut the grass, Le cuttings are sucked into the grass box by the
flow o air to the impeller fan

The whole assembly is covered by a hood.

The g box s staated belind the motor.

raph and the explanatory
At title,

Form the descriptive sent
sentences into a second paragraph. Give you

nees Into one




Task 10

Speaking practice Lxplaining function

Work in pairs, A and B,

Student A Use the diagram in Task 2 (0 ask How’ questions of your partner
Hike this: How does the niower trins the lan? Answer any questions
vour partner asks with the help ofthe diagram.

StudentB: Use the diagram in Task 2 o ask ‘Why' questions of your partner
like this: Wity s grass bor provided? Answver any questions your
partner asks with the help of the diagram.



cor, o staling arce ol

Tuning-in

¢ do you think the stories are
about? Compare your pedietons with ather poopl n your group

1 The ceumbling monuments of Pa

2 Engine bolt ulare lamed forai disaster

Now sean the texts to check if your predictions were corrct,

The crumbling _—E“ =
: gine bolt
monuments of Paris faitare blaned

famous for shows that aftract hundreds of

I £ GRAND PALAIS, complete. in 1900 and (orardisahr
vousands of visitors, needs £30 million in EXPERTS have ronfirmed

omer toration work. The metal frame o e
thepaiaceshupe gl oot s used Emergency s
epairs wero made in the summer after on bois ——{lock s e by g
el offbut am anchitect’s reporthas warned a0 bt secang e ot
folalcollapse s possble ) o

Anestineted Lo millon s e tosioprust e MShe engies o
cating o the city’s most visited monument the  Sreg i e ot e
futuristic Porpidns Centre, etected in 1977 et

= . i loose

T Gusrion



Now discuss these questions in your group:
What problems are caused by corrusion?
What ifthere was no corrosion?

Reading Skimming

Task2 ki the Tollowing text to identily the paragraphs which contain
Conditions n which corrosion occurs.

Need to consider corrosion
Adefinition of corrosion
Factors which liit corrosion
Ellects

nancs

Corrosion

Amajor consideration in engineering dasign is maintenance. One
of the commonest causes of failure n the lang term i cortosion.

physical properties.

s interaction with its
environment. It often oceurs where water, eithor as a iquid or
vapaurin air of high humidity,is prosent.

In general, corrasion becomes warse when impurities are
10 presentin damp conditions. It never starts insico a material, and

exists, allhough close oxamination may be needed.

conversion of metallic on to @ mixture of oxides and other

metal but also results in a decrease in s cross-section.
[ a design
material will bo affected in a particular environment and, if
corrasionis likely, at what rate.

and water. This is dué 1o the rapid production of a tough adherent
from further that

25 corrosion halts.

Soures: Type

Taskd Ao

In corrosion, why do metals change state?

Name o faclors which encourage corrosion.
nsof corrosion abwvays be found?

wer tiese questions with the help of the text above.

Wk =

Why may rust he dangerous (o a structurc?



6 What must designers consider regiarding cortasion?
7 Why does aluminium perform well when exposed o air and water?
Language study Causc and effect, 3
Taska What connection ean you see between the ollowing?

corrosion
lossof strengh
dampness

ction in cross-sec

on
Put them in the corveet order to show this connection,

¢ You
studied them first in Unit 15. \nn can link a cause and effect when hoth are.
nounsor noun phrases, ke 1

1 I\ynuwxu:lmy\\vlﬂwu\uwhht,

Fffect
Dampness  causes corrosion
resuits in
gives rise 0
brings about
leads to

2 Iyouwant o put the effect frst

Effect
Corrusion is cased by

i browght about by
isdieto

Tasks Study these lists, A and B [(ems in list A are causes of thosc in list B but the
ftems e mixe op.Link he reated ems. for cx ample:

reduction in cros:
A B

section lossof strengti

reduction in cros

1 ection, a corrosion
2 nsaion bisikdow b bearing failure

3 overtighteniny € escessive healt

4 overloading a circuit d shea dogin men)

5 carelessius loss of stren

6 impuritie uw,wmmmm

7 lackof lubrication lown fuses

8 friction short circuits

9 repeated bending ent

10 overrunning an electric motor and tear in machinery

Now write sentences to show the link, For example:
Loss ofstrength results from rediction i cross-section.



Task6

Task7

Speaking practice Fixchanging information

Work in pairs. A and B,
Student A: - Your information is on page 179.
Student B: - Your information is on puge 183

twoof
following s, Find ot whal they are and obrain Information rom bimorer
to complete as much as you can of the table below

Types of corrosion
Common forms of carrosion are:

+ encral or surface corrosion

- pitting

« galvanic or bimetallic corrosion
« intergranular corrosion

« demetallification

« stress corrosion

- fretting corcosion

. e corrosion

+ microbiological corrosion
Type

Where does it occur?
What happens?
Whatis the result:

Technical reading Corrosion of materials

Sean pposite Lo find the

What colouris the corrosion product on nickel-bas
Which alloys are mast susceptible o pitti
What does CRES refer (o;

When is chromium susceptible to piting;
What s Inconel?

Which alloys have the highest resistance 1o corrosion?
Whatis
and corrosion on copper-base alloy?

Which CRES is more carrosion resistant

What visible signs are there of corrosion in titanium alloys?
Name two alloys subject to intergranular corrosion.




Alloys

suscaptible products

Surt
exfoliation

Titanium alloys B
epested sontact il
solvents may. hmdxnrlda!\unmthe
motal structural propert

mounds, andwhite spots on
surfaca

Lowalloy steels i
{4000-8000 series) and intergranular

Corros
(cE: 3

o1 corrasion resistant than 400 serics).
Strass corrasion cracking

incanel) qualitios. Sometimos suscey
piting
oy, Blucord
brass, branzo doposit
h
wear rosistant plating or  environments steel dos not corrode tseif, but
stoolsi promotes rusting ofstecl where.

pitsoccurinthe coating

Source: Dacabret: Cortosion of Maerae, Design Enginaering



23 Maglev train

Tuning-in

Task 1 Study this diagram ofa Maglev train. What differences can you note between
this wnd a conventional frain?

Task 2 i the ollowing text quickly (o check how many of the diflrences you

Noww s
have noted aze mentioned. Add any other differences you find to your list

Magnetic levitation
AMAGLE\ long atrack

y.Instead,
thatthe train ‘floats’ along.

Because they have no wheals, axles, suspension, dampers, or
brakes, Maglev vehicles are light and compact. They are also
pollution-frée, as no fuel s burned within the train, and cheap to

The

the tarminal 1o the railway station and the National Exhibition
1o Contre. The cars are made of lightweight fibreglass, carried on an
aluminium chassis. >




Task3

Taskd

e ow N

claserto the track than the requir

the floors or the seats. Each car can take 32 passengers and their
luggage, up to a weight of 3 tonnes. The trains travel at a maximum
speed of 42 kmih.

foriho wo-<ar Maglavring.Th trainsfod from thotrack by
his s the for

Powerful

train exert a pulling force which lits the train upwards so that it

floats 15 mm above the track.

As prople geton and of, the weightof thetran vares t may drop
mm, or risa further from it

o

micraprocessor.

Eachtrain s driven by an electric motor called a lincar induction
1 coils, on

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

0
the
the rack.
Reading 1 Inferring
Make s of the advanages of the Maglev train. You may use the textto
help you
Advantages

Now Tist the disadvantages. You may use Uhe text to help you.




Task5

Nowe think about your lsts. You will probably find that most of the advantages
are stated in the text. Few of the disadvantages are listed. You had to infer
them. to reason them out. rom your knowledge of the world and the
information in the lext.

Not everything we learn from a text comes from the words on the page or
screen. Mich ofit comes from our own head. When we read. we make mental
links between what we read and what we already know about the top

other words, we link nes information and old to understand the text, This kind
ofrcading s called inferring.

Reading 2 Dealing with unfamiliar words, 2

Answer this question usi

he extract from the text below.
Why are Magley trains so light?

Because they have no wheels, axles
vehicles are lght and conmpact.

suspension, dampers, or brakes, Magiey

In your answer, you may have used the word damper. Do you know whiat it

‘means? Do you need (o know its exact meaning?

Welearntin Unit 14 thal we can ignore unfamiliar words which do not help

with our reading purpose. Somme words we cannot ignore, but often an

amproximatesather hon exact meaning ol word i all that s requircd.
kout word from its

context. For example, we can sy that dampers are probably:

1 heavy tnotlight)
2 large (not compact)
3

part ol s as wheels, axl §
brakes)

Ty o work out the apposimate meani fthe words printed in bold
in this ext whose meaning; you do o alseady know. Check your ansrwers
with a dictionary.

When s ntroduced. e motorswere sen s major technalogicl
i I

i e B drwhmmenl Ancarlier innovation, the Wankel

engine, fro

pistor and no valves. Wankel uvvg\m\ were adopted by the M car

company. However rarely used

\ith el consympion amd maintenance. The Waiakel story lustrates the

risksinvolved in developing any new product —suceess can mean i market

must be wri o result. Sadl; 5
Betamix vidco; lly better than their rivals.
because of better marketing.

gave way (0 VH




Task6

Language study Prediction

Study this diagrarm. What will be the result of this action?

|

Action Result
Twomagnct are mm together with

opposite poles
When annetlon s .dm.vs followeed by the same result, we can link them like.

(/:wn z opposite poles fuci
eachother

1f/When el together wit fucing, they witl
attract each oifer.
Wheu an action is always followed by the same result, the scatement becomes i
gencral principle or law. (See Unit 15, Using the law, we can predict what will
heppenin particular cases.
Predict the result of the action illustrated here.

Action Result
Twomagnets are held together with

like poles facing. 1 ,
Now wite the principle flustraed. !

Mo magnets =
st e el of e of s et
4 sente
Action Result
Asteel baris subjected to tensile forces.  Thebar

. Then link each action and result in




™

-

E

o

We apply an effort at T

—
W 20v.7
b

v

We move the effort by one mere,

We move the ellort by S0 centimelres.

we |
d

We apply an impact load to
brittle body

The block

Ihe load



10 Weapply 24 Vac i the transformer
pricary.

Writing Explanations

Study this diagram, Isowrs how a Magle rin s supporid wihoutphysc
contaet with the track. Can you explain how this work:

Lovitation magnet  Loviaton orce

ot T

Curent

Voricio waight dovimards on msget

The explanatic

n consists of i series of at least six steps. The first step s
Current flows through the ma
Thelast steps:

6 ‘Thetrain s lilled,

et coil,

Can you thini of any o ﬂwwuu\ inbetweer

I steps. Somestey have

lnk he steps which
explin how the e . Wit Kinds of ks o ther bt thestges?
Current flows through the magnet coil

Hhecurrent creaies magnetic e round the poles
Thefield induces a current in the

Ithe track becomes magnetized.

two magnets attract each other.

he train is e

Sws N~

ou can show time links using the structures you studied in Unit 8. You can
~men)wt:\mh[hﬂ links using the structures studicd in Units 16, 17. and

and in these ways

142 Current flows through the waguet col, creating i magneic field o
the poles
344 The ﬂ»'!hﬂr‘mr\.umvru!m the track therefore the track becomes
st6 Tt vumuuu aturactcach other, (thereby) Tifting the irain.
Fhereby can be omitted from the kst example.




Task7
1
2
3
4
5
6
8
9
Tasks
Task9
1
2
3
134

Study these diageams. They explain how the propulsion system operates,

et s propsec

Propul

i system

Ty hich the
propulsion system.

Current Uirough the motor coils.

The current creates fields in e motor.

“The fields currentsin the track

The track becomes

The current through e lincar motor

The magnetic in the motors shill,

There s and repulsion between the new motor fields and the
track felds.

“The motor pulls the train along the toline up the fields

The through the coils changes and the process s repeated.

Divide the steps into two sets and form each set into ane paragraph. Show the
Jinks betsween the steps using whichever methiod you thinlk appropriate

Tech

al reading Motor selection: operating environment

What special features would you expect to see speclicd when rotary motors
are being purchased 1o operele in the following situations;

1 workshop housing a wood plan

e o b iy oo i

Ina s can be expected.
tiron components.

Lo drive a cenire lathe used for turning

Read the text on the following pages to check your predictions



%

for a particular “
following points must be considered:

Starting torque
Starting current limitation
Drive speed

Operating environment
Rating and duty cycle

b i
. heat from

harm itor block up the cooling ducts. Particularly harmful are oil
b

for i hip's
1 orsuitable insulation employed.

Mot soccmtary cooling system protacion aganst
ot sl sanl 5SS G o ser

Fig.1



Prabably the mostcommonly found machino s thototaly-
nclosed, an-cooled motor EFC). T motor winding s totaly
endu:ed oo hoseing wleh i aally Hbedont
sido.

o protoctoaiy 3 il Ths. fenblowsairover thocasing
In larger sizes,

inside thecasing blowing alf ovr the windings ranserfing heatto

the casing,

 the
‘motor must be of flame-proof construction. This means that it must

v
within the motor must be contained within the motor. Often itis
easier to provent explosive gases entering the motor. Ventilated

T This

»
that of its surroundings.

Fig. 1 llustrates a variety of protected motors.

Sourcs: Adapto from DA Tyler, Eictico Appications, 3



Task1
1
2
3

Task2

Task3 =

Computer Aided Design
(CAD)

Tuning-i

11568 (¥ ] 700 | gt sttt
Togerit
Fig.1

Study the example of C
guestions about the

mputer Aided Design in Uig. 1. Answer these
iagram.

Whatstructuredocs e o
wh 2 provides
ot G o Ik 5 o v o o o o, Con

Listening

You are going to listen Lo an interview with a des ar engines. He
describes some of the aidvantages of CAD over traditional approaches to design
for example. drawing and modelling. Before you listen, list any advantages.
you think CAD has over these traditional approach

Study the following extract from the upeseript of the inferview. It covers the
interviewer's first question and an ill in the gaps before you lisien. One
word i missing from cacks gap. Then listen to this part of the intervie o
check your answers.




Interviewer: What do youlike about designing on computer?

Designer:  The lact that vou getinto three dimensions
Immediately. You don't toimagine how
component will - from two-dimensional draings.

oucan put your thoughtsinio the solid without
o g0 via paper. You can see. n the mind's ;
exactly how the componentsfit together o it

and you can modify. replace. and generally tailor parts very

quickly as ideas” twyou

Now listen to the tape and list any advantages of CAD. Combine your answers,
with others in your group to make as full an answer as possible. When you
e Hnished, ompare your answees wih the It you made i Task 2.

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

Student Az Note any dissdvantages of drawing in the table below
Student B:  Note any disadvantages o modelling in the table below
Now compare notes 1o complete both sections of the table.

Disadvantages:
Drawing Modeliing

The designer mentions these components of a design cycle. Put them in the
correct sequenc
study results, modify design. stress analyse, design, stress analyse

Language study Necessity: have to and need (to)

Study these examples from the intersiew
1 Youdow't have to imagine how  component will ook from v
dimensional drawings
2t the end ofthe day models have to be converted back into draigs for
manufucture.
Normally one needs to go round the circe a least four times.
4 With CAD. youmeed not describe sich a feature more than one.
Have o and ned (£0) can both be used (o express necessity. In this sense, they
are similar to nmast. Must is & modal auxiliary verb and has nother forms,
verbs.

ccessit yinthe
present



—

-

7

F necessity

haveto donot have to
need to need not or do not necd to
must —

il n che blanks in these senten
table above.

h appropriate forms of the verbs in the

Designers who work with CAD produce drawings on paper,
machining be done
P b clay models is that they be

converted into drawings for manufacture.

With . vyou

from a two-dimensional drayeing.
With CAD, des put

use paper

In cpeated features
time but with CAD they be redrawr
Making cars lighter mean making them flimsier or s safe.




25 Supercar

Tuning-in

1

Study the following recent Volkswagen survey on the car of the future. Decide:
In your group which developments in the survey are important to you. One
person should report the group’s views to the rest of the class.

What changes would you liie tx see?

We've suggested a few possible developments. Please think

tick the boxes to let us know.
Design

tpetrol and diesel) or hydrogen power.

fax machine and video-conferencing.
Satery

peed
the weather and road conditions.

you

Acomp:
from the vehicle in front.

event of an accident.
All-round airbags.

10




Task2

Task3

P

Security

Engine immobilizer which makes it virtually impossible for
anyone elseto drive your car away.

11 Atracking device which allows the car to be located fast ifitis.
stolen.

Audio systems built inta the chassis or engine of the vehicle to
preventtheft

Performance
|| Sports car performance combined with fuel economy.

A computerized route finder which tells you the quickest way (0
gettoyour destination.

Servicing by mobile units 1o save langthy visits to a garage.
SoucEsVAG UK

What do you think will be different about cars in the next ten years: Think
aboul the following poinis. Campare your ideas with other groups.

~ materials

- el

Read this title and introduction 10 & lext, Try (o guess the answers 1o the
ions which ollus

Supercar test for industry

Matthew L Wald on the technical issues the President's
enviranmentally-friendly car faces.

Who's the President?

Whots Minthew L, Waldz

How can a car be covironmentally-friendly

Why might a car be called a Supercar?

Whattest does industry face?

Nonw read the first paragraph of the text. Does it help you to answer the
questions;

“The 10-year co-operative project betwean government and Detroit

pollution,
over-refiance on imporied oil,and loss of market share to imports.



Taska

Task 5

Se kv

*

Reading Pradicting: using first sentences

1 carlier units we studied how reading the titke and using diagrams can help
ou predictthe contents ofa text. As we saw above, reading the irst paragraph
Can also be very helplul

nal way (0 get a good idea of the cor
senlenceofsadh of thmathe paragraphs

s ofa text s to read the irst

Read these first sentences: then note down whal you think the main points of

the text are,

Some say it cannot be done but others sy varios components could be pulled

together (o do e joby motors with batteries. fuel cels or llywheels Lo
plus lightweight, acrod:

for the

ar body. some kind of composit or arbon fbre.
Syl ot e bt Ighir noed no i st
Reducin body weizht and wind resstance will make any o
lectronics can, howerer.

Four possible power sources are being investigated.
Another possibility is fuel cells, which combine oxygen from air with hydrogen
1o make elec

Yet another approach would be a flywheel, an electrical generator consi
free ~;m|v\m; wheels with magnets in the rims that can produce s current.

rmore eficient.

ting of

b kg, maming o s s ke i T

Read one of the following Lexts as your teacher dircets: A, B. €, or D Note In
this table any information you find on selutions to the problems of designing
the Supercar.

Text

A

cn=

Material

Shape

Power

Power source

1
2
3
i

Solution Reason(s)

Problem

Now share your information with others in your group o complete the table.
TextA

batteries, fuel cells or flywheels to delivar alectricity, plus
lightweight, aerodynamic car bodies. >



s other type
for the ‘supercar” body, some kind of composite or carbon fibre.
, but

But.

P 1o
10 use Therosutwouldbe fewer patsand ess abour than curent
car body construction and, thereforo, loss cost
Safety is ancther issue but ighter need not mean flimsier. The
centre points to Indy 500 drivers who routinely survive 230-mph
crashes in composite vehicles.

Text B
Aerodynamic drag accounts for more and more of the energy
Spesd rise:
eneral

half the drag of atypial cr. o !mwctha)a founded frontanda

whd

TextC

efficient. But roughly equal to the wind in eating up the car's energy
braki

that,

When the driver

thata super-fficiont car will have an electric motor.
TextD

Four possblspower sources o belng investigated. T simple
have an attract

5 with
steadily, and a car cell would have to handle widely varying
‘demand for energy: zero, while stopped at trafic lights, or several

bea flywheel,
1o consistingof reepinning wheels with magnats i thoims that
application

high fuel consumption in conventional cars.
Afourth possible power source for the national supercar would be

16 smallursingongin,running o a lea sl ke naural as.
it speed, generat ctricity for driving the.
vehwc\ecr!@r!eedmgahank e st Mt Tor Mo

Taske Read the whole test yourselr. How much did the first paragraph and the firs
sentences of the other paragraphs help you 1o predict the main points of the.
whole text? Which first sentences were not very helpful? Why not?

143



Task7

Sexumakwn—

144

Language study Certainty

Study What
thentin order of certainty?

youput

1 Asupercar will lave an electric motor

ot have a el

2 Asupercar mig
3 s tikely

at a supercar willave o rounded front.

development. Study this it of certainty expressions.

Certain Fairly certai Uncertain
ves will biy might
may
b+ probable that could
will poss

No  willnot  beunlikely o+ ub bummmum

Comment on how likely these predictions are for the next decade, using an
appropriate expression from the table above, For example:

Ahuman powered vehicle (hpv will exceed 100 km/h

Itis passible ummrm willexceed 100 o/

2 Aperpetual moric will be invent
A borsétual oo machin il ot be et
3 More fuctorics will be fully automated
Itis kel that more fctaries witlbe futhy atomated.
4 Driverless trains will link major cites,
Drivertess trains might ink major ciies.
Flectic cars will become common,

Most bleycis wll bave corban
A mone o sl gl o am\nmu
More people will travel by public transport,
Robots will be used in homes.

Fewer engineers will be required

Diesel engines will replace petrol engines for
NMost waste matertals wil be recycled.
Anideal lectric motor wil b mvented
Physicists will reach absolute zero (-2

ro,
these statements, Why is will used in the lirst sentence and woutd n the.

1 Asupercar will have an electric motor

2 Aposible power source would bea terbine engine.
I sentence 1 the writer feels certain this will happen. In sentence 2 the writer
feels this s only & pussibility because it depends on circumstances.
We use wardd to describe future events which can only happen ifc
conditions are me. Study these cxamples from the text.
wanidbe

tain

Another approact lywheel, (1fasupercar were built.}

The resull woukl be fewer parts and less Jabour. 1f




Task8 © What would happen i these conditions were mec?

Tasks

1 allcars we

made of plastic
2 Wallcars had diesed engines
1 powerful lightweight batteries were developed

3
4 tall cars were fited with lywheels
s

Wspeed limits were reduced

conditions are necessary for these events 1o happen?

car parts would be recyclable.
Cars would travel 40 kmlitre of fue
Cars would cost much less 1o produce.
Cars would not require painting.
Cars would not require lubricants.

ae e

Wi

ng Summarics

The best way to make a summary ofa text s to write down the main poiats in
e form gnd ekt ey i your v rord.Fyou e

summarizng for othe e you do not over-summarize, that s, ceduce
the text o the point that no one but you can understand what it means,

Task10  Siudy these nofes which summarize the Supercar fext
Text Solution Reason(s)
A Materials composite, carbon fire feweer parcs, less labo
B Shape raunded front, tapered back, small
¢ Power electricmotor allows regenerative braking
D Power source Problem
1 batteries weight
2 el cells cannot cope with varying demand
3 fywheel
4

gasurbine with generator

section of e Usethe

certainty expressions you studied in this unit. For example:

“The Supercar will have an eletric motor becavse oniy electric motors allow
reqenerative braking.

you hink that oue

der will not understand partieular terms, define e,
For exampl

. that i,

The Supercar will ave an electric motor becavese only electric motors allow

Finally, ink your sentences into paragraphs. You will need at least two,
materials, shape. and power  — possible power sources

You will lso need o add a brief intraductory paragraph stating the objectives

of the Supercar project



Graphs

Tuning-in

In engincering, araphs and charts are a common way of giving information.
They allow & great deal of data 1o be presenied casily in visual form.

Taskc1

1abel the following, graphic displays with the correct term fram this ist:
araph pie chart
barchart  bar chart colump chart]

Farmao suudopts 253
100 Darcamags o i Stdznts

| s

) oo
L
H
e 1
zu’» |
=
Engneoms Alcouen
e

et

] e fasrers
) FeRone

T o s

Task2

Study the
Station. Answer these questions

Ropairsin the
ot
oo
Baenies)

T R
Engice sped 0pr

wraph opposite which shows ypical daily foad cusves or a power
about the graph for weekdays.

PR
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Wihenis the peak load?
When is there least demand?
When s the load 63'% of
Whatis the load at 1 pn.?




o

il
ypica iy o e for &
Frcariod i houly s

50N 2468 TM

.

Fig. 1
Deseribe changes in load for these periods;

Between 6 a.m.and 102
Betaween 7 pm. and midnight
Between 3 pm.and 3 pn.

Language study Describing graphs

Lok at the period 6 am. (0 10 a.1n. We can describe

1 T load vises.
2 There s vise i
We can make our deseription more aceurate ke this:

3 The load rises sharyly.

d.

4 Mhereisashan rise
Study this table of verbs and related nouns of change.
verbsis given in brackets.

Direction  Verb Noun
up climb
goup (went up)
increase
s rosel]

increase

Down decline
decrease
dip
drop
fall (Rll)
0 down fwent down)

not chunge no change

Level
cemain constant

the change inload in two

The past form of irregular
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5 e rate ol change:
Adject Adverb

sight sightly

aradual
steady
steep
sharp
sudden
fas

Taskd Sty this graph which shows the foud at weskends.
L Y
£ "1 i gyt i ]
§ ool et |
3wk —
5wl :
1 ‘ !
£
5w |
& wp—— i
: o
2l I
& ol & it ks I

5 I B
Time -
Fig.2

Write sentences to describe thefoad during these periods.

1
2
3 Saturda
4 Saturday. noon o 1 p.m.
6 Sunday. 8
7 Sunday, ooon i g
& Sunday 0pm
Taska Look at Fig. 1 #nd Fig, 2. Make comparisons of these periods. For examyle:
nday, 4 am. 0 § am.fweckdaysat the same time.
On Sndag the foad renins constant between 4 .. § . bt e
weckdags It rises sharphy
1 Sunday, noonto 3 pam./Salurday at the same time.
2 Weekdays, 10 pm. o 11 pm. ’Sdllln.\’v‘« at the same time.
3 Saturday peak load;Sunday peak load.
3 Sunday, noon to | p.m.{the rest of he week at the same .




Tasks

= Y

12

Word study Common verbs in angineering

tof comman verbs in engineering which you have studied in this
book. They all have the sense of ‘make something happen’.

lower  makelow

raise make high

heat e ot

compress: S e v
ue ke smiller

increisse ger

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

When thermoplastics are Lhey soften.
Tagasis it heats up.

Refiigeration preserves food by its temperature.
Aheater the temperature of the water

e fuel mixture,

Designers ry o he weight of a structure.
When the push is pringp pihesy
Pumping luid into the main cylinder gradualy thejack
Acradynamic design wind resistance.

The motor starts up slowly. then gradually speed.
Atintermediute substations, power s 10 11KV for light industry
When the child the handle. the seat swings back under the
weight

Writing Describing a graph

Animportant mechani ofametalis the tensile Lest o destruction.
adsarcapplied o aspecimen ot metal unl t breas. Fora
h ofloud against exiey siike

Increasing loa
1d stecl

Load

o Exension
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Task6 “The following senternces deseribe the most important stages of e test. With
the help of the graph:

~ put the stages in Lhe correct sequence Lo form a text deseribing the graph,
it

il in the missing refere:

a From o the specimen extends in direct proportion to the loud
applicd.
[ point ¥ dmun load. is
reached
© Feom thereis  rapid increase fn length for each increase in load.
a A the specimen finally fesetures,
e Alter the specimen lengthens further but the load fals
£ Soon afier P the material reaches its lastic limit, marked on the graph as point
Task7 Add this extra information to your text.
the steel will regain is original length when the load i
removed.
b Upto U there s no change in the cross-scction of the steel.
© Afertheclastic mil, the steel will not regain its original lengih.
A Aller Uthe specimen undergoes “waisting
e Visthe yield point.

Task8 Refer o cach of these figures ai an appropriate place in your text. Use
expressions such as these:

As shown in Figure A
See Figin
(Figure A}
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Task 9

PSRN

Task 10

we -

Technical reading Propertics and applications of carbon steels

Sty e g blory which s b gl g, bt and
duetity vary with the percentage of carbon in carbon steels. Auswer these
questions:

What
What happens to ductilty betrween 0.08% and 0.87% cabon
How does Inereased carbon affeet hardness?

Whatis the effect on tensile strength of increasing carbon beyond 0.3
What happens o ductility beond 0.87% carbon?

Now study the diagram below for extra information and answer these
questions.

Whatis high carbon stecl?
How much carbon docs (ool steel contain?
Compare the properties of mild steel and
Wt Kind oftee it plate made o
What kind of steel are car springs made from?

Modior | High sbon ol
ey
oty

forona G | Bl
e e
g | i
hr ot s

TG
% Carven

Propertios and applications of carbon steels
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Task3 Read the text below (o see how the solutions proposed by your clss compare
with those used in the experimental plint descr

B

Recyling domestic refuse
The consumer saciety produces more and more refuse. A number

W rs
must take back unwanted packaging for recycling. In other
countries, householders are asked 10 soparate oul refuse sothat it

plantin Holland designed to recycle domestic refuse.

The rubbish collected fram households consists of a mixture of
as kitchen

Tho rubbish s st passed through s hammer il o shved i The
breal

T eon .8 e anagasbld ke, Ay O Which may

The shreddod mixture passes under an electromagnet which

removes ferrous metals. Much of this s tin cans. Almost allforrous.

metals are recovered in this way.

After that, the residuo is carried by conveyor beit to an ai classifior.
stream of it is blown through the classifier, which has a 2ig-zag

shape. Low density mareral such asplastic paper, and some

 density

and ar discarded. These could be further separated out using a
range of processes. For example, an eddy current mechanism

Could recover glass.

iscarriedtoa itis

ol
mixture which consists mainly of plastic and paper. The organic
residue can be used for compost ar to make bricks.

initially a problem a5 both are similar in density. The solution is to

wet the mixture. The paper absorbs water and as a result becomes

denser than the plastic.

d

et fer whore the lighter plastic leaves from the Lop and the:
wet paper from the bottom. The recovered paper could be

ook it o urthe ecyoing

“The remaining plastic s a mixture of thermosets and
thermoplastics. It s not easy to separate these out hut the mixture




Reading Trsferring information, making totes

Taska  Using the information in the text, complete the labelling of the flowchart. Add
these labels:
plastic and paper misture e classitier
high density materizls rotating drum
shredded mixture ferrous metals

paper welted mixture
fine organic materials

|

oty

e o F ] [ |

TN 0 p— &
[ . ‘ - |
Task5  Siudy these notes on the first stage of the recycling process. They contain

information on location (Where?), action (What frappens?). reason ( Wy
netbod {How?). Read the text again (0 complete the notes for the other

stage 1
Where hammer mill

What happens? the waste is shredded

Why? toreduce it 10 a manageable size

How? using rotating steel arms 1o break up any large ltems
Stage2

Where?

What happens?

How? by magnetism

Stage 3

Where

What happens?  high and low density materials are separated

How: acurrent of air which carries low density materials to

the top while high densily materials fall (o the botiom



Task6

wewn =

Staged
Where?

What happens?
Why?

Stages

e low density portion is screencd

What happensi
Why?

Stage 6
Where?

What happens;

o give the paper and plasic dillerent densities.

How? by a current of air which carries low density plastic 1o the

top while wet paper falls o the botion

Language study Possibility: can and could
Answer these questions about the ext,

Does this plant sereen out aluminium waste?

Docs it recover glas

ts ecovered puper fed o pulp mill?

Isrecovered plastic melted and formed into insulating blocks?
Is organic residue used for compost and bricks?

The answer Lo questions 1, 2, and 3 s No. The answer 1o questions

and 5is
Vs Maybe. How do we know? Lok at the text.

1 Aneddy carrent prechanisi coudd screen out i waste.

2 Eroth flotation techniques could recover glass,

3 The recovered paper coutd b fed o pulp s for fther vecyeling.
4 Themixture can bemeted and forved into insuluting materiais for

buiding

The arganic residue can be used for compost or 6 make bricks.
Weuse could in examples |
notin fact dune.

expense or lack of demind. We do not kiow.

aind 3 to show that something is possible but s
! be

We use canin examples 4 and 5 to show that something is possible and may in
don.

Fill in the gaps in this text with either con or could. Be prepared to justiy your

With present
Bt

Successiul plants in a number of countries show that re
used as a fuelin power stations

Ifawe recyeled most afour reflase, the increa

2 problem of waste disposal
e solved.



Task7

-

Sweaters be produced from old plastic bottles. A company in the

L L yarn. it ta
two-litre botdles to make a sweaier
Atpresent we ot casily separate thermosetting plastics from

thermoplastics.

Wi

ing Describing a process, - reason and method

I Units 13 and 15 we learnt how to sequence and locate the stages in @
process. I this unit we will sudy was o describe and explain what happens
n cach stage

Where? hamumer mill

What happensi the waste s shredded

Why? toreduce it o manageible size

How wsing rotating steel arms (o break up any large ftem

Nate how we can combine information on sequence, Incation, process, reison,
and method. For example

Soquenee + location

The waste first passes to a

action
e waste fiest posses o amoner il where it is shredded

s fiest pusses toa hanee il where iU shredded to reduce it to @
manageable size

+method
passes o ammer mill, whe
sangeabie sizc using

itisshreded 1o reduce it fo 0
0 steel arms o becak g lorge tems

Combise nformation on the othier stages in the same way 1o make o full
deseription of the reeycling process. Note that you can help your reader
wnderstand the sequence by carrying information from one siage 1o the next
For example

Stage | The st st
w2 The shredde

Siaies Therivure sl
age 6 The wetted ifvure
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Task 1

Task2

Robotics

Tuning-in

Together, try  write & definiion of# robot. Compare your answer with the
definition of an industrial robot given on page 36 of the Answer Book.
Reading 1 Revising skills

In the tasks which follow. we will revise some of the rea
studicd.

g skills you have

Study this diagram which shows the components of an industtial robot. What
do you think the functions of the three components shown are?

o P st
T rertoce 1 campr

Fig. 1 The components ofan industrial robot



Task3 Now read this text to check your answers (o Task 2.

The manipulator
This is the bit which actually does the mechanical work, and in this
i (.. of human-I

arm.

The power supply
For heavy-duty hydraulic or pneumatic machines this will be @
5 compressor. In smaller, lightweight versions which use electrical
e ics, this would be

itted.

The computer

DCs lanalogue-

10 to-di
Stepper motor conirol ports. These control the various
o

from the manipulator's sensors.

Taska Read the following text to find the answers to these questions.
1 What is the work valume of s manipulator?
2 Whatis the work volume of a human?
3 i al greater than that of an industrial robot?
4 What are degrees of freedony

Work volume

forthe
manipulator ists ‘work valume': the volume of space into which it
an be positioned. The greater the work volume, the more.

hands can reach. It
work volume because they are bolted to the floor. Even with the

flexible machine with a work volume described - very.
about2.2m

about 1.8 m and a domed top.

Degroes of freedom

In y

15 three ‘degrees of freedom’. Figs. 2 a-d show a number of the more.
Each has th

requisite three degrees of reedom, allowing either linear or
rotatianal movement.



Reading 2 Transferring information

Tasks Study the text and accompanying diagram (Fig. 2a) below and note how the

Information has been translerred (o Table |

Tig. Twpe Degrees of freedom  Work volume
linear_ rotational

2a Cartesianorrectlinear 3 o cube

Table 1

Common types of manipulator
Fig. freedom areal

‘ Driving
difficult

the work volume of the Cartesian manipulator is a cube.

Fig.2a Cartesian or rectilinear manipulator

Task6  Workin i grsgafthen Yaue teacher will selec i you. Read the tet

m Lo complete your section of Table 1

atext

inFig. 2b, s called a

© of the shap It
has one rotational and two linear degrees of freedom. Because of
he rotational aspect, h

s which mea ai P
spead a faster processor is necassary.



Fig.2b Cylindrical or post-type manipulator

Text2
Fi

and grees of freedom

spl
increases.

Fig.2c Spherical or polar manipulator

Text3

The i
freedom. This is the most complex type to control, but it has
F

i by 5
s of this form is shown in Fig. 3. You wil notice that itis basically.
spherical

heinner.
imposod by the joints.

160



Sidoviw,

Fig.3 Thework voluma of an anthropomorphic manipuator
Now exchenge information with the others in your group o complet the
table.

Complete the blanks in this text

Mechanical wrist
Itis worth pointing thata buman arm bes far more recdom
g giving very grea
flexibility in terms * positioning, path taken, and angle of

chi Even without a

body swould allow you to carry out most normal operations. Any
ofthe basic manipulators shown Figs. 2a-d. on the ofher

- . would be virtually useless as they stand. Although they could
get 1o any posicion, they " only approach objects from a single
angle.

To take an * . removing a screw would be impossible *

161



l er o ft the screw

L b passible to carry out the neces

twas able o, it still would

rotating action

Avwristis therefore added to most basic manipulators to
realjobs. In general,for total

the

required mechanical llexibility to
the

The " common type of wrist has two bending

grand total up o'
Fig. 4 y

wrist

Fig. 4 Atypical mechanical wrist

and although

Language study Concession: even

Wecan use fffsee Unit 11)to link two staer

s ke this:

witch s on.

1 The:
2 Thelamp lights,
Ifthe switch i ou, the Tamp fights.
When statement 115 rue, statement 2 s also tr
When statement | surprisingly has o eflect on statement 2, we can use even if

ar although, For examples

—J"— ®
1 Theswitchison

2 The lamp does not ight.
Bven if the switch i o, the lanp dovs nat fight.
Although te switchis o, the lamp does not light

162



Tasks Acaris fitted with  seat belt warning light, The light operates under these

condiions:

Seatoccupied  Igni Belt  Light
Yes on Closed Ol
Yes on Open o
Yes on Closed Ol
No o Closed O
Study these examples of normal and faulty aperation:

Normal
Ifthe seatis ocen

e, the gitions on avd the befe closed, the light s ff.

aulty
Even if the el i closcd, he lght stays o
Although the bel is cosed. the ligh stays on.

Give other examples of normal and faulty operation of this circ

Technical reading stper iotors

Task 10 Read the text which follows (o find the answers to these questions. then
complete the table,

1 Why would you use a stepper motor to position the head of a disk drive unit7
2 re present in pes but absent
from stepper motors.
Fora would you select a step; halarge ora
small step angle?
Type Advantages

Variable reluctance

High dynamic lorque
atlow speed

Hybrid type Good speed torque -
characteristics

Can be made very small,
very ellicient

movement
ie reaurod. Thoy arowsed extensivelyin robotics and in Triare
of:
e
s ol
i i I robot
position manipulators exactly where required. >

163



5

@

3

F

Asteppe
" inuously Instead

pulses f

» a
computer, each pulse making o oreit ket aforsasdor

areverse direction by an exactinterval, typically 1.8, 2.5, 3.76, 7.5,
5. o 30 greps. Accuracy iswithin 3510 5% of the lat step.

Fig.5a Fig.5b.
The rotorin a stepper motor is constructed from several permanent
magnstswithnorth and southpoles Thesato s inos

and off. Figs. 5a and b iagsine shasian s pomanEg

coils, it creates the pole arrangement shown in Fig. Sa. Poles 1 and
2are north. Hence, the rotor south pole is Shracted 10 oth of them

.50,

pole 1
new position as shown. Each polarity change on the stator causes
the rotar to move {in this case) 45 degrees,

ppe

magnet, usually located on the rotor.
Variable reluctance motors form the first group. As there is no
et. 1

The

igh speed it lightl i ud
micropositioning tables.

th
hybrid motor, and the disc magnet motor. The permanent magnet

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

capability. Steps of 1.8 degrees arc possible.

Oneoft



Task 1

Task 2

Careers in engineering

Tuning

Vst some of the jobs in engineering. Combire your list with others in your
aroup.

Work in groups of three. A, B,

your section of this lext, A,
. Horw many afthejobs i the combined it yon made i Task 1 arc
mentioned in your section?

B.or

Jobs in engineering
A

Professional engineers may work as:

Design engineers: They work as part of a team to create new

i Their.

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

Installation engineers: They work on the customer's premises 1o
install equipment produced by their company,

faults which ocourin production are corrected. The design and

165



B
Just below the professional engineers are the technician
15 engineers. They require a detailed knowledge of a particular
fechnology - electrical, mechanical,electronic, etc. They may lead
{eams of engineering technicians. Technician engingers and
ongineering technicians may work as:
TestiLaboratory technicians: They test samples of the materials
2 and of the productto ensure quality is maintained.

broventative maintenance and essential repairs.

v pr

Debug technicians: They faultfind, repair, and test equipment and
30 products down to component level.

They produce th

©

Their workis hi
and practical. Craftsmen and women may work as:

2 Toolmakers: They make dies and moulding tools which are used to
hand f

components such as car bumpers.
Fittors: They assemble components into larger products.
Maintonance fitters: They repair machinory.

40 Welders: They do specialized joining, fabricating, and repair work.

Electricians: They wire and install electrical equipment

skills.
‘of minding a machine, especially now that more and more
. Howev

er,

‘machines to ensi

s
accurate. T v
55 micrometers, verniors, of simple ‘go/no go’ gauges.

Sourse: Adsptad from 5. Mos

5. Wotts,Carsersin Enginearing, 31dscition

Task3 Combine answers with the others in your group. How many of the jobs listed
i Task 1 are mentioned in the whole text?

Taska Who would be employed to

test completed motars from & production e

ind out why a new electronies assembly docs not work?

produce a mould for a car body part?

Dte that the correct test equipment s available o & production line?
find & cheaper way of manufacturing a crankshalt?

b N
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6 repair heating systems installed by thei company?
seethial a new product i sale (0 usc?
8 commission a turbine in a posver station?

Reading Injerring from samples
o Task 5 below and in the Listening (Task 7). you sre asked 1o nfor from o

small sample of ext information which is not clearly stated. Use the clues n the
samples and the knowledge you have gained from the text jobs in ngineering.

As 4 group. tey to identily the jobs of these workers from their statements.

1 i
Wearean
dwe'reabloto
times, admittedly, the work
getsabit repetitive.
&
again.Oneor
10 them. I'm constantly having to calm things down.
3
sh
powertools. Allal
You
. !
won'tfittogether.
1
ikesajob.
20 witha plain sheet of paper. You drawa component. You design
thatfind most satisfying.
Tenjoy myjob. I really ike doing the same thing svery day —exactly the.
25 samejob. You knowwhat tolook forand how things should be. You know
like the
routine. | don’ 9 g
that. I'm just content running my machines.
6
customers

ok,

« 18T ey,
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Task6

Task7

168

sk =

ahanT

Speaking practice Role play

Waork in pairs, A and B. Fach of you has profiles of hree workers in a ight

engincering plant which supplies car electrical components such o starier

motors. fuel pumps. and aliernators

Play the part of one of
about your work. Your

pa
your replies.
In turn. find out about your parter.

Do ot ive vour partne your job tile il he orshe has fond ant s much
Information has made a guess y o find

out:

Fucation
Qualiications

Nature ol work

Whoheshe is responsible Lo

What he/she feels about his/her work

Before you start, work out with your partner useful questions to obtain this
information.

Student Az Your profileis on pages 179780,

Student B:  Your profileis on page 18

Listening luferring from samples

Liston to these workers talking about their jobs. Try Lo match each extract (o
anc of these jobs.

Methods engineer

Systems analyst

Toolmaker

Machine tool development fitcer

Toreman;woman

Applications engineer



pplying for a job

Tuning-in

Task 1 What sort of engincering job do you do al present or would vou doin
the future? What are the attractions of the job? Compare answers with others
in your group.
Reading Understanding job advertisements

Task2 " Answer the questions below about this job advertisement.

AAA > Castleton Airport

partal AAA plc we handled year.Further

Engineering Technicians
¢.£13,000

illed role vou will carry aut coreective ard preventative maintenance on a varicty of

HNCar Nations Co
and have served ¢ sperience

electronic PLC systems, s including
dmics eyt ot g wont e s

itha Mexible actitude
A clean current driving licence s essentisl,

Please forward acomprehesi

e C 0 Denise Dickens, Persorne! Department, Administrative Block A,
Castletan Airport, Castieton €521 3L Closing date ot eceiptof completed applicationsis 31 December

1 Which company is advertising?

2 Whereare the jobs based?

3 Auwhat professional level are the jobs available:

+ which branch of eng ©

5 What qualifications are required?

6 Inaddition what must pleted?

7 Listsomeof the areas in which experience s s

8 5 j out

9 Inuddition what
applicants have?

10 Which non professional qualification is essential?

169



11 Whatmightu benets package nclude?
12 Whatare PLCsys

15 Woatoea iV acmenn?

14 Whatisacve

Task3 Fiona Weaver decides 10 apply for one of the pusts. Study her CV below.
Answer these questions

1 Whatlsberighestelucatonal qulicutiont

2 Whydoou think the education and experience scetionsof her CV start with
the most recent evens?

3 e eive two references?

4 Why hasshe hosen thess eople o b el

5 Why does she include interests and act

ek Yrise

fom T Fioa weaver
kil i
A Hayrarkal | Newidstis, ol 4y
varirat statiny sligla

e et

Tanl-aas Fataaay College of Bt tion,

i EIELLriuaX el Sgincering
B e

o5 150 Georse Eoplietipe el

TOLd 4 lewn deiving Licance, T have been delving for thves yeess:

Haik exerience
2455 fo freawnt Tropection i

i i
T Fetpansible o e s ani conplitod
i e i gl e i
e il e
1931 igar Apnrentice electeival tadhniaian
| l'hanson o b
15802901 atfice b

et & /ucm, soligleany
< cotaria: i, v
mcwmz e

precasaing | veioprone

| ntersate aid sotvitiss i
Trsvel | modern dancs, awiani N
eferihons ot e
B Andren food Firs oy ilne
t Bargonnal o
lectelcal mugivesrive 8 5 % (K1 1us |
i Farady, colle e Styeet i
Cormaliis Soa | tmecats wold o,
L6 Nez 261, |
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Task s

Task 6

Sty s el aplicflon wich scsepanied s €7 AR ltaton
daes it add to the ¢

Role play

Imagine you are Vs Dickens of Castleton Airport. List Fiona's strong points
and weak points. Plan questions to ask her at her interview.

piirs 0 that you out
theerview with one belng e appleant and Lhe alhe et o,
Yo can change M Dickens 0 M Dickens wnd Floma Weaver 10 Michael
Weaver if you wish.




Task 7

Writing Writing o CV and letter of application

which these applicants could apply

Study the advertisements on the following pages. Select suitable jobs for

high voltage

1 echnician engineer. 27, 1INC in Flectrical Engineering, with two years' sales
perience

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

3 Design enincer, 42, BSe in Mechanical Engincering, with expericnce in
managing projects both in-house and subconiracted

4 ‘Technician, 24, National Certllicate in Mechanical Fngineering, two years’
shop fluor experience.

5 et .+ 30.1INC, |
plan,

6 Mechanical engineer, 46, HND, expericnice in maintenance.

7 Yoursel

Sinclair is one of the UK's largest
private engineering groups, with an
international reputation. The_sealing

PROJECTIDESIGN ENGINEER
We are a long established mediuin
reveyengimuing company Lverpool |
ecializig, in mechanical
Randling equipn

it and reguire 1

Engineer to sell the world-renowned
Chestorfiold range of products throughout the
Midlands.

You should have previous sales and mechanical

beaged betwees
28 and 40 and must have s cound and
practical engineering

products and mechan cal engincer
The successful candidato wilideally be betwen 30
and 45 years of age living in the Midlands with
mechanical engineering background.

The company offer a good basic salary, commission
and company car. Apply in writing, with full o -

SINCLATR SEALING SYSTEMS LTD,
16 CANYON ROAD, NETHERTON INOUSTRIAL ESTATE,
BIAMINGHAN B2 05K Ciosng cote 17 December 16—

SINCLAIR

raughtsperson, capable of
rojects from initial concept, through

design and detail including to final
insiallation. HefShe should have
xperience in fork trucs attachments,

position with good prospects for
Furtheradvancement
e ol in weitng with o in

Box The

the first inst
Hes




SUBCONTRA(

MANAGEMENT

INTERNATIONAL MECHANICAL/ELECTRICAL PROJECTS
£NEG AND GENEROUS BENEFITS

John Blair Engineering, part of the Nelson
House Group, isa UK and Internat

Operations Division. Thi
tunities for additional Senior Subcontract
Persannol.

‘Your prime responsibiltos wil involve:

award and management of
ios orong on mejor tumkey

iministration of change control
dures;

@ identification of tiabilties and risk
assassment;

@ costforocastin

® variation management.

To be successful in this challenging position
Wil be qualified to degroe evel in &
trical, or Quantity Survaying
discipline and have 10 years experience at a
Seniorovel preferably with o arg, suocansiul
Ganization. Good communication and inter-
poraonalskilsara an ossentia roqrement.
Salary is negotiable at  level atiractive to high
calbe indivduals aninsdiionto thecares
pr

Youwould from s Company of
bstantial pension provi ife
. permanant health insurance, and

oc expenses  whore

apply please send a full ev stating current
salary 0 Planning and Developmen: Managor,

quoting reference number: 86/4

BLAIR

ENTERPRISE THROUGH ENGINEERING

JOHN

Senior Electrical

Engineer

A MAJOR ROLE FOR A DEDICATED PROFESSIONAL

ukplsntat

o fovel and ; 9

feet 5. We are

e e B O

ofHy
andLV distribution and control systerns, umlmd

gof
plant and facilities

Gperational/maintenance environment.

ffionsand ofectivaloctical uply and
distribution syst ntial, We ve
S cpaning foraBonioe Hlecicel Englhaorte,

and gene
health care, e assura
scheme, anda prog

o, contributory pension
vo relocation package if

necessary.
To apply. «
Human Resources

Department, plc, Larks
WaT6

upgrades, and maintenance work. You will alsa
have a responsibilty for electrical safety and

UK

& Senlcondd




[ Ene

suppliesotaulomotve compencats, PRENTE
R TS st ey

FITTER
and
PROJECT ENGINEER

g eing Elchaa
Q UALITY
ENGINEER - c.£16k

Vdlovaller

HANDLING
We requira youn

Speciait machinery or the

requiea Quality Engineer (ojoints.
Repringloheully AuraceManase

onashop floor with

N\»Mmm cbject
hocated tat It INClevelin mechanical.
engineering, experience inguality improvemeat iy

bewilling to work shits with
salary vl
be ot less then £13,500,

Please apply in own

advaniage. A working knowledze of SPC, FMEA,
DOF,

Vio

therwith 3 attractivesalary the beneits
rethoseulighombecspsind foms postosive

GLACIER GLASS.
PACKAGING LTD

!vrca.m‘rde\r!rpmmd: hecompany contifues to
g

Westlold industil Estate
Bristol BS689)

T, Wy(hlkvallev o a et
Ber

ot 3 weoks )

e ng e 5

i

LES
c£16,500 + CAR Newcasmie
Whetner e engingers wro
ke G e et uht th s 1. aur cralogut. A th couniry' endig
istriburer of slectronic, lectrical n

yau it your targers

You'll visit cu

ard el i you il ne i you need 0 ansur hat yo o—you cn 100k

e ves. sol o 88 protla and asrioss, hen fesing the

g s ant i YOS 10 85,

This is 8 role that calls for proven salas experience and a background in elactroniclelecirico
your
ambitions
il il thoo have nver becn better aasors to breskous (wih o without ths box. For more
Offcer, ents L1d, PO Box 26, Retford,

SB Componems lelted
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A a letter of application for ane of the posts advertised in
estill

Task8 Write your CV
‘ask 7. You may invent suitable qualifications and experience i

student.

Technical reading Company stricture

Task®

Boord

Development Manuaciuing  Oudity  Marieting  [loid Sarvive
Riarage: Maniac "9 (ajer  Monager  Manager
Mechanial Eectronic  Soltwars nspection pection
S Seaton © Socton P and i
o Leader  Load Frodas
Plant il
Managor
& Honcar
Fig. 1
Complete the blanlss n this Lext using information from Fig. |
or the Chi

“The head of an engincering company in the UK s the |

an American subsidiary, the head may be known

Tixceutive Officer (CEO. 10t

asthe Vice President. Unless the person at the top s the Chairman of the

he ar she will be responsible oa * Jor.in

company. or the owner,
Ihe case ofa US subsidiary, the President. In turn, the Chairman o President is
responsible to the company sharcholders.

Ihe managers of the various departments which are vital 10 @ company report
managers may be referred to as the

direetly to the Managing Director, T
Management Team. They are required to advise the Director on the

consequences of any decision made by the Board in terms of costs. personnel,

fime, plant. etc. They also have to brief the Director on any malters

materials.



Task10

176

whe—

which should be taken o the Board for decision.

iical, Hlectronic, and

The ~with the support of the ey
d Sectians, i< respousible for the introduction of new products. The

decides how the new products will be produced. The

Al Bngineer Manager report o this member of

and Indus he

Management Team

The cnsures that the products are fauli-tree and that the

standards. The ' handles market research, promotion, and sales.

e Pield Service Manager s responsible for the installation and maintenance

ofthe company's products wherever required,

e structure shown in Fig. 1 is common o most engincering conspanies but
there can be difforences in reporting channels. For example, in some companies
the Field Service Department may report through Marketing, through Quality.
or even through a separate Product Assurance and Support Group.

Although the company structure shows managers for each separate
deparien,depererly s nerlependent. For emie he Devlopment
would not stert the design of a new product without firs discussing
Uit s miacinssegars T gz oab oy S e b
regular meetings with other depariments to ensure that i fitted the customers
requirements. and thal cost Largets would be mel without adversely affecting
quality, manufecturabilty. and serviceability. These meetings would ensure
that trained manpower. (ooling. documentation, ele., were in place at the
correct time for each stage of the product’s launch.

Read the fextagain to find the answers to these questions.

Whats the US equivalent ofthe Vanaging Dircetor?

Whois the Chairman ofa company responsible 7

Who comprise the Management Team?

I what way might companies difle in structure rom the example s

Which department would advise on whether a new product would mect
stomers’ requirements?




Student A
Speaking practice

Unit4
Task7

Unit 12
Task 10 Use this text and diagrams o help you. Your partner has the same diagrams

re simple and clear.

but without the lext. Make sure your instructions 2

the

handiobars should suit the rider.

‘and hand. The distance between the handiebars and the fingertips
should ba approximatoly 5 cm. If necessary, slide the saddle
forwards or backwards after Ioosening nuts A.

horizontal position and see that it is properly centred.

Aftor re
10 cannot be moved.




Task6

Unit 14

Complete the mising design spec

ations,

Design specifiations for a comprassion spring:

“max. outsids dia.

maan dis.
“min, insice dia,
Tz om
Spacifation
s spring seel
e s
“Load s be suported at
Worang lengin 1 W ik
“Load oo susported ot
Woring ngins T arke 1 kg
Tote b of cols 11

Nurnber of foe cails

M. solc ength 26000m

*working length 1

“working length 2
3306

i ﬁ%mﬂ

oo longih 4.80 ¢

Tyoo of ends
Wound LH.or A

cose and ground.
Troatment stress refowe
Fnish sine pate

Mote. The spring diamtr may be verisd
i he s sttad. Tha A mber of coite

i b Storse f nocoscary prow o e
Caniions S16d T - vt I e



Unit 18

Indicatos

Indicates

Indicates
air supoly
Indicates
s Spring return
Unit 22
Taskce Pittng describes the fornof corroson here ocalized grains of etal are

consumed. leaving small. irregular. but possibly decp,
Althorgh the amount of material removed may be small, the metal may be

perforated.
Galbvanie corrosion results where two disimilar metals are connected n the
cell,
becomes
Unit 29
Task6 Chaase from one of these three profil
a Age 2
Jobtitle Machine ool development fitter
Education  College of Technology. full Tecknician's Certificate by day
relcase over 4 years.

Duties ‘orks on automatic machines in the machine tool
du(ln*vlmmxmmr(.x . onef 17 millers, turners, and
grinders. Responsible for maintenance of machines. making
Jigs. and fistures for specialist jobs and for building and
commissioning new machines.

Responsible to Foreman
Likes/dislikesTikes the job because of the variety of work,

b Age 4
Jobittle General foreman/woman
ducation.  Technical college, City & Guilds Certficate by day release

Duties T in charge of 26 people — machine tool operators. tool seters.
etc. Based on the shap floor. Contrals everyday productian jobs.

Responsible o Superintendent

Tikesidislikes Doesnt like having 1o sack peaple.




180

Age 2

Jobitle Applications engineer

Education 1 City & Guilds Certificate by da overd
years

Duties Works ixsoelent tions department - around 30 people.

cspor onsible for liion between he company and the custoner
s hepomrs ¢
the company’s products. uttests on the products and
‘it s i st B 8 T,

Responsible o Department manager

Likes/dislikes Gets a lot ofjob satisfaction because he/she gets o see an end
result, Finds the systems in the factory a bit cumbersome. They
can hold up the work of the section.

Your partner is one of these workers:

Methods engineer
yatems analyst
Toal maker




Task7

Task 10

Student B
Speaking practice

Unit4

Unit 12

Use this text and diagcams (o help you. Your partner has the same diagrems
but has no text. Make sure your instructions are simple and clear.

Adjusting the handlebar height and tilt

most suits you.

To adjustthe beight,unscrew he expandor bolt A by three o four

0 o i e e
Make sure the handiebars stem is not pulled too far out of the frame.
tube,

fork.

Totiltthe handlebars, loosen bolt .
After all

i not
twistwhen the front wheel is held firmly between the knees.




‘Ihis dingram will help you to understand your partner’s explanation.

Unit 14
Task 6 Complete the missing design spe ions.
Design specfcatons fo  compresson g
“working longth 1
*max. outside dia. 34s5om
AT |woring wpath2
manan, 7 %MMMW
S
o
prtenin an
e,
~mu.g>~wnpw\cum Wound LH.ofRH. LK.
Ww,néﬁu o r2arg e
OB 005 2 i o o dorater v b varoa

v a1
Condions sored e ont itame




Task 13

Task6

Unit 18

Indicates  Push button

bl | [0

for 3PV

Indicates e
P L
for
Indicates Spring o push
Indicates piston bacl
4 dead end
Unit 22

Demetallfication i the elfective removal of one metal from an alloy. such as
“Anc from & copperzinc allay

Although
original. it lacks mechanical strength and is poro

Microbiological corrosion is morc ofler found in hot countries, but it also
oceurs i | s fuel ks, F

resultin structure] falure.

Unit 29

Choose from ane of these three proiles.
Age 28

Jobtitle Methodsengineer

Education  FE College, Higher National Diploma, (2 sandwich course 6

‘months work. 6 months study'. University, BSc (Eng).

Duties Part ofa team which plans new components and how they

Inbemacnicaed Al vesponsts o speebing
nending new equipment and new machines. I there is
Pty sroducionor el sed ors groject, e
feam has to sort it

Responsibe to Production engince

Vikes/dislikes Enjoys working as part of  team and solving problerns.




b
Job title
Education
Duties

Age 24
Systems analyst
Polytechnic, BA in Business Studics

stant analyst in management services department. Part ofa
team composed of amalysts and programmers, When
department has a problem, he/she has to analyse itand come.
up with a solution. Ilit s solution which can be solved by a
computer, the team design, write, and test a computer program
for the probler. i goes well the progran i put into use. This
may involie training a "user' in the new systern

Responsible to Section leader

Likes/dislikes  Enjoys working with so

o
Jubtitle
Education
Duties

v departments. Doesn'tike i when

been spent designing a system.

Age 23
Toolmaker
College of Technology, Clty & Guilds sandwich course:

One of 50 who work in the tool room —ftters, turners, milles,
e

surlace grinders, lathe, mill.

Responsible to Foreman/woman

Likes/dislks

s L
with different kinds of machines.

‘Your partner is one of these workers:

Machine ool develupment fiter

Foreman, wonian

Applications

incer



Glossary of engineering terms
and abbreviations

only s they are ased n this book

speling s ncvitable

“Theunitand task numbers ndi

Abbreviations used in the text
R = Reading sction

P = Speakin
T="Task

practice

rame i framy » U10, TS 4
e e shape of the

ac st ﬁruza T8 altermatin
rodyna SN
Utz et emto educe wind
ssifior /ca Klasfaoiry
amachine which uses ai 1o
maeials by st and wight
m st U1, T3] mcansof
tracting atention unlzng ither sound
alloy slov a[U12, T3] meta o by
mixag ogether atber et and
cloments
alternator /s ltancistry 1 [U17, T3]
P i e ety
plifier amphfasa(ry 1 [U16, T3] ar.
electzonic desice which coners small

#[u27,

4

e where the word fr

ency i hyphoration and

wire s seversed 0 provide th
magnetic

changesin
i to make the

aaring e/ U2 Tladosto
ol o e i b

it cutaoni

ot h»muum

ot n bt
g (055 76 e

diflerent functions i a system o sags i
apracess
body scanner  sndis.
amedical lectronic devi
patient
brittle  brlat} (U3, T2) descrioesa

ena(ry n (U1, T4
rbuileing up
ofthe nternal organs o

1U28, T3l huamsn ke form

armature a1} [UB, T2] he
moving partofan leeteic motor which
comptisupiecron

s loopsof wire
rough

Found it e curr

el
brushesbrafiz 1 [U6, T2]sprivg loadl
carbon blocks which carry the clectic
Jectic

current o the comm
motor
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buoyancy /bans (U5, T3] the
st v i

buzzer ")/ U7, TS TS deviee
i i st gl o
busdo sound

CAD kied; 1 [U20, T1] Computer-Atded

compact disc. kompit diskin[U13,
T2 plaste disc sed to st high quality
sound recondings or ompute ot on it

surfice
component evaluation hom paunant
st [U30, T4] the estngof

component 6 ensure it conforms 10
Spucilicatons

composite kompat/ 125, T¢]
S il

e compressedair om prest i1 1
CAM e 1 [U20, T2] omputer 1018, THfairat mwmem«
Aided Mot i ”«mm.w. Pt deviees
U T g Wl
oo U8, 4] the
el el ofores i htto

ek plrt b/ n[UT5
i ey sl ke s
CAPP m, 1 U20, T2] Computer-

ocess Planning.
mrhonﬁhr! kabn fubatry/n U25,

computer model foni s mndl
s

atoms.
carburettor kabyeio(r) n U7, T3]
deicewherdlrandpotl e micin
an el sombus
corordinates o s
oo 078, 5]

e pivs bt
1U30, T3 describes syt which
anthe e o computer
exndenser kax dexai 1/ 1 [U15, T2
walt where vapour b converted back o
aliguid
condustorfen'dakisey 115, T3l
el

«M imces messured fom hree
elnglans

he
constraint kons o 51026 Tl

chain wheel Tila
ol pully o sprackt o o7

coslingduet b i 11075 19

charger '1jads:

[UTS, T4t device

aston

U3

‘chisel 17zl n [U18, T3] sicel ol with

CIM s/ 1 [U20, T1] Computer
Intearated Manufaciuring deserives

suries o process or act

bt by wsing 1 compter
circuit breaker skt brerkoir) 1

corrosive ko [US, T1]
describes a substance wiich corrodes cats

or wears away, sl by chernical

crankshaft ke a1 [U,T2] he

21,
an averioad protection cut ot
closedloop kot up n[UT1, T34

crsaks for the istors.
crevicn Solvalon R YT
vz

theoutput "
commutator ko eioir) (U8, T2

auics
cylinder head "sihad> hed/n[U3, Wla
plate which sals the ends o ylinders

motor which i in contact with the
Brushes: i covenes the o of current
ihrouzh he armatues

the valves



damper . caempairy 1[U23, T2/ device:

engine /endzun/ 1 [U3, W] s device which
covers el into work
equilibri wrlibrion n (U8, T3]

(Smodued

tabase  corabirs/ 1|20, T2] abaak
ot e
ey access
dedi s

e stable and

there s o moverren
sacaletor/ ko ey 10,21
aporator vEparetS( n[UTS, 21

106,
i 3o 103812 et vt
and correct fauls
of freedom i griz v
o n[U28, T¢] the movements

vapour
exfaliate corrasion ek Toclis
e akes ot
aré il due o corosion

Ko rocn 11U22, T6

des-lml o dselinotrn 29,75
o from s water

U13,17)0
e e eors
s s o

et WY

P U3, 7 <pcki shaped

lock of eetal sed a5 movld orather
i

cast duka

procced from g

o rekeatin pus )

A T

foadhask ek n U1, T2yl

podsonta dis. aonnkcted o the wheelof
the velicle
divertervalve i viia vl n[UB, 6]

i e Sy e e
thooutput

field magnet /(110 mieqnat' (U8, T2]a
gt for poducing an

dmatining

el e fom o o

electric motor
Frictian Tk i nUS, T2] the resistance

130,781 e comp \ukd(»upmm ofe

ik U3, 3] dscries
o et
et ts strenh

ey ok
being et

026 Tl qualy o

EDM /i i a1 [U20, T2,
o Dty Manayement

elastic!l cstk it 11U28, T6]
the pointa which a waterial il o

e retuen o s original shape ter
il forcesare released
elasticity il s/ 1 (US, T3] the
property ofa materal tostcetch nd then
e ol e
encapsulation i ksl U3,
Tl tne procew i compiclyebeddng o
companent in i resin s protection feom
U ensiromment

hoth
suetcall sl el 21U Tolacl
whicl canverts the chemical enesgy o

Tl o elctrical cverey
fallorum Tl U, T e vt
poinl o assstem of vers, .. the serew n
g ol sissars

jalvan rosion ul venik
ko raogn’ (022, T6)she corrosion which:
el when sl el e

o ggle! e 917
mv,.mwm
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grinder /gramds(r)n U8, T3

manipulator oo i 1 1U2

] e b o nd

emrgzough jees [U29SP(A)]

nuard et n1US, T3 acevicote

e work
ethod

ndsyatey U2
concernedwithesiablishiog the hest

9, 7] somcone

machinery
hammer mill ‘licmsmi n[U27, T3]

micromater mai kromia(e) n (U29, T2

at

rotating arms
hazard ‘b (U3,
et i
U8, T3] the partufa beller here the
e s heated

heat-resistant hi v 2staniaf) [U3,

s the g

messusement of

hetuseen the measuring faces i aduscd

Ly rotating  serew theead encased in

eraduated sleeve

microprocessor. lkrac pissessi)

U6, rs‘.mwwm.mxumn the
for consroling e

hinge fundy n[US, T6] aflesitle:
oning e dom s

hydrat ekl 1U19, 72
e st usns ey nd

il il [U29, SP (81 oling
ool s
shape metals o

s i 075,39 )] aiing

ignition g wfa’ 1 U28, T9] thecircuit

rials

MR cinc. i 1[U20, 721

e sparking plugs in < internal
Sonbustion g

ulator /s it/ n[U3. T3]
e ek sl ot canst
cectrciy or heat
interface /ntalen n[U28, T2] bardwire
and softwre (o enablea computer o

pedal rpedial 012, 1| footoprrated
Tever, .. the aceclerator pedal ofa

pendulumpendiolon’ 1 U4, T2] the
‘winging weght used et conrol i
some locis

pilot light parta it 1[US, T2]a il
Hiane uscd tofgese the main busners

conollod

pitch i U28, T8] augular

wagraniols
ko'rousu U2, T6] corrosion at the.

pitting pin U2, T6| cortesion dac

matcrial

AT fm 4 30, )t
Techo

g g 1029 5P (Al workholdirg

oneat. ¢z

devicewade fora spe
o old ¢ o deling
T der an i 1 (U20, T2 JustlTime

nuaciuring
laser lexair) n|U13, T2] Lsht

plant fpla:n 1 [US, T7] the machines i o
fuctors il the butlde
C pi ) s/ n [U20, 21
Programmable Lo Contraljcuntreler
e systemdeeice by i
mirprcssor cmios o egp e
process automatic
poumatie il s etk il 1
018 T3l ‘uum.uh\m i

Radation
LED /el 5 it 1 [U16, T8 Liguid

Crystal Dislay
Toad sell s sl (U16, Tlalosc:
nossing et ving nclectrical
B i
ibcnbes el which canbe
v apar. e

sretched without el

prossure regulatar "y resioelr)
1021, T6] mmu i or

i pressurclevels
eype. hrois 1 UT0,T2TS)
e st working s
pultey ! pol n[U10, T5]a srovved wheel
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Oxford English for
Electrical and Mechanical

This course is intended for students of Electrical Engineering and
Mechanical Engineering in universities, colleges, and technical
schools, and for technicians and engineers. It can be used for self-
study in conjunction with the Answer Bool

Student's Book

The thi
from a wide variety of sources. The topics have been chosen to cover
areas that 1o both and Mechanical
E mmsk.us
of tasks that
English with their technical knowledge. The Student’s Book contains
B y of important t t
Cassette

Engineering

orworking in the engineering industry.

Answer Book

The keyto the , the
tapescripts, and useful unit-by-unit teaching notes.
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