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Task 1

Engineering materials

.

Albbed plastic pipes stecked rear @ roed constniction site whare they
will b Laid for drainage along the sidas of § new section of motanvay.

Tuning-in

1ist the materiale you know which are used in engineering. Combine your list
with the others in your group and classify the materials as metals,
thermoplastics, etc.

Reading Scanning tables

In engineering it is important to practise reading tables, charts, dizgrams, and
graphs becanse so much information is presented in these ways, We will start
1n this unit with a table,

Scanning is the best strategy for inding information in a table. With scanning,
you know before you read what sort of information you are searching for. To
scan a table, you move your eyes up and down the coluruns until you find the
word or words you want. To scan quickly, you must learn to jgnore any
information which will not help you with your task.
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'.r‘;;k"{'__— Scan the table which follows 1o find a material which is:
I selt
2 ductile
3 malleable
4 tough
5 scratch-resistant
6 conductive and maileable
7  durable and hard
8 stiff and brittle
9 ductile and corrosion-resistant
10 heat-resistant and chemical-resistant
;:wria_ls Properties Uses
Metals y .
Aluminium Light, soft, ductile, highly Aircrall. engine components,
conductive, corrosion-resistant. foll, cooking utensils
Copper Very malleable, tough and Blectric wiring, PCBs, tubing

Brass |65% copper, 35%
ginc)

Mild steel {iron with
0.15% to 0.3% carbon)

High carbon steel (iron
with 0.7% to 1.4% carbon)

Thermoplastics
ABS

Acrylic

Nykon

Thermosetting plastics
Bpaxy resin

Polyester resin

Urea formaldehyde

ductile, ghly conductive,
corrosion-resistant.

Very corrosion-resistant, Casts
wel), easily machined. Can be
work hardened. Good conductor,

High strength, ductile, tongh,
fairly malleable. Cannot be
hardened and tempered. Low
cost, Poor corroston reslstance.

Hardest of the carbon steels bat

less ductlle and malleable. Can be
hardened and tempered.

High impact strength and
toughness, scratch-resistant, light
and durable.

Stiff, hard, very durable, clear,
van be polished sasily, Can be
formed easily.

Hard, tough. wear-resistant, self-
lubricating.

High strength when reinforced,
good chemical and wear
resistance.,

Suft, hard, brittle, Good chemical
and heat resistance.

Stiff, hard, strong, britde, heat-
resistant, and a good electrical
insulator.

Valves, taps castings, ship
fittings, electrical contacts

(General purpose

Catting tools such as drills, files,
SAWS

Safety helmets, car components,
telephones, kitlchenware

Alrcrait canopies, baths, double
glazing

Bearings, gears, casings for
power tools

Adhesives, encapsulation of
electronic components

Moulding, boat and car bodies

Hectrical fittings, adhesives



Task 3

Task 4
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Sean e tablc (o find:

A metal nsed to make alreraft

Plastics used for adhesives

Steel which can be hardened

An alloy suitabie for castings

A plastic with very low friction

A matarial suitable for safety helmeats

A metal sultable for a salt-waler environment

A metal for general constroction vae ot which shiould be protected fFom
s

A plastic for car bodies

The metal used for the conductors in prioted circnit hoards

a

- " Task B
Language study Making definitions -
Sindy these facts rom the table about aluminium:

1 Alumininm ks a Hght metal.
2 Alumimium is used to make alrcraft.

We can link these facts 1o make a definition of alaminium:
142 Ahomimium is a light metal which {s used ip rmake alroraft,

Tse the tahle on the previcns page to make definitions of each of the materials £
in column A. Chioose the correct informatien in columns B and € to describe
the materials in column A.

-

B C

- - I T (R R

An alloy

A thermoplastic
Mild steel

A comductor
An insulator
High carbon steel

Brass

A thermosetting plastic

allows heat or current to How easily
remaing rigid at high temperatures

does not allow heat or carrent to flow easily
contains iron and (0.7% to 1.4% carbon
becomes plastic when heated

contains lron and 0.15% 10 0.3% carbon
formed by mixing other metalz or elements
consists of copper and Hne

a metal
& material

an alloy
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Writing Adding information te a text

Stody this text about aluminiam.

Aluminium is used to make atreraft. engine components, and many items for
the kitchen,

We can add extra information to the text like this:

Aluminium, which is light, soft, and ductille, is used to make atrerafl,
engine components — for example, cylinder heads — and many items for
the kitchen, sach as pots,

Mote that the extra information is marked with commas or dashes:

»wihieh ...,
— for example, ... —
suchas...,

Add this extra information to the following text about plastics,

Flastios can be moukled into plates, car comyponenly, and medieal aids,
Thermoplastics soften when heated again and again.

Thermosetting plastics set hard and do not alter ifheatsd again.

ABE Iy uged for sufety halmats,

Mylom is self-lubricating,

Mylon bs nsed for motorized drives in cameras.

Acrylic is 8 clear thermoplastic,

Acrylic is used for sircraft canopies and double glazing,

Polyester resin is used for boat and car bodies,

Palyester resin is hard and has good chemical and heat resistance.

Flastics are syrithelic matarials. They ean be saftened and moulded inte usefal
articles. They have many applications in engineering. There are two types of
plastics: thermoplastics and thermosetting plastics.

ABS is a thermoplastic which is tough and durable. Because it has high impact
strength, it has applications where sudden loads may orcur.

Mylom ts a hard, teagh thermoplastic, Tt s used where sllent, low-friction
aperation is required,

Acrylic can be formed in several ways. Tt is hard, durable, and has many uses.

Polyester resin is a thermosetting plastic used for castings. Tt has a number of
usefiul properties,
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Task 1

Task 2

Mechanisms

Tuning-in

Wb ==

identify these simple mechanisms, Try to explain the principles on which they
operate.

Reading Scanning a text

i tnformation in a text.
Scanning Is the best strategy for searching for specific

Movc:1 yo?:r eyes up and down the text until you find t})c word or words you
want. Again, lry to lgnore any information which will not help you with your

task.

Scan the text opposite quickly to find out which of these mechanisms are
mentioned.

cam 4 foot pump
tap § escalator
peadulum

g
i
g

Task 3

S B R L S

Moshaniomes

Mechanisms are an important part of everyday life. They allow us to
do simple things like switch on lights, turn taps, and open doors, They
also make it possible to use ascslators and lifts, travel in cars, and fiy
from continent to continent.

5 Mechanisms play a vital role in industry. While many industrial
processes have alectronic control systems, it is stifl mechanisms that
deliver the power to do the work. They provide the forces to press
steel shests into car body panels, to lift large components from place
1o place, to force plastic through dieg Lo make pipes.

10 All mechanisms involve some kind of mation, The four basic kinds of
motion are:

Ratery: Wheels, gears, and rollers involve rotary movement.

Oscillating: The pendulum of a clock oscillates - it swings backwards
and forwards.

15 Linear: The linear movement of & paper trimmer is used to cut the
edge of the paper.

Reciprocating: The piston in a combustion engine reciprocates.

Many machanisms invelve changing ona kind of mation into anothar
type. For example, the reciprocating mation of a piston is changed

20 into a rotary motion by the crankshaft, while a cam converts the rotary
motion of the engine into the reciprocating motion required to
operate the valves.

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

What doas a cam do?

What does oscillating mean?

How are plastic pipes formed?

What simple mechanisms in the home are mentioned directly or indirectly?
What is the function of a crankshaft?

Glve an example of a device which can produce a linear movement.

How are car body panels formed?

What do mechanisms provide in industry?

Writing Ways of linking ideas, 1

When we wiite, we nay have w describe, explain, ergue, persnade, complain,
etc. In all these forms of writlng, we use ideas. To make our writing effective.
we have to make sure our readers can follow our Ideas. One way of helping our
readers is to make the links between the ideas in our writing.

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

Mechanisms are important Lo us.

They allow us to travel.

Mechanisms deliver the power to do wark,
They play a vital role in indastry.

Friction is sometimes a help.
Itisoften a hindrance,

S b W R e



Task 4
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Scatence 2 is a reason for Sentence 1. We can link 1 and 2 like this:

Mechanigms are important to us bacause/sium/as they allow s to trave],
Sentence 4 is the result of sentence 3. We can link 3 and 4 like this:

Mechanisms deliver the power to do work so they play a vital role in industry,
Mechanisms deliver the power to do work; therefore they play o vitg]
industry,

Scntencchontrmi;wlthseurence 5.Wecanlink 5 and 6 like this:
Priction is sometimes o help but it is often a hindrance.

Show the links between these sets of ideas using appropriate linking words,
Copper is highly conductive,
It is used for electric wiring,
Weight is measured in newtons.
Mass is measured in Kllograms,
Nylon is used for bearings.
It is self-lubricating.
ABS has high impact strength,
Itis used for safety helmets,
The foot pumnp s & class 2 lever,
The load is between the effort and the fulcrum,
Friction is essential In brakes.
Friction is a nuisance in an engine,

The upper surface of a beam s in compression.
The lower surface is in tension.,

Concrete beams have steel rods near the lower surface.
Concrete is weak in tension.
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Task 5

Task 6

Task 7
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Language study Dealing with technical terms

i things about the English of englneering is that there are
iﬁ;r:;mﬁ:lﬂms to learn. Newer]?erms may be the same, or almost the
same, in your own language. But many terms will be guite different and you
may not always remember them,

‘When this happens, you will have to use whatever English you know to make

your meaning clear. N
may h in reverse when you know at

'tlh?::e:::fnu;ﬁxgm gon;‘g:l:;cadng with does not recognize It, This may

i , when this happens,
happen in the Speaking practice tasks in this book. Agsin, w
you will have to make your meaning clear using other words.

The technical words jn column A are stmilar in meaning to the more general
English in column B. Match them,

A 1}
a changes
m:l;‘“ b large, thin, Bat pieces
reci utes € moving stairs
hasﬂr;;:ear motion d goesround and round
converts e movement
motion f goesinaline
escalator g swingsbackwards and forwards
sheets h gcesup and down

to explain how this simple mechanism operates using whatever English
;‘gx kn?z.l Write your explanation down, Compare your explanation with the
technical explanation given on page 4 of the Answer Book. Learn any
technical terms which are unfamillar to you.

[ Tresdle linkage

Speaking practice

Work in pairs, A and B. Bach of you has a diagram of a cam. Describe your
diagram to your partner. Your partner should try to reproduce your diagram
from the spoken description you provide.

StudentA:  Your diagram is on page 177,

Student B: Your diagram is on page 181,

Thes text on the next page will help you with the vocabulary you need.
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Task 2

Tuning-in

Working in your group, try to explain these problems.

Why doesn’t the ship sink?
What makes the spring stretch and what keeps the welght up?
Why doesn't the box slide down the slope?

e
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Reading 1 Predicting

Asyou learnt in Unit 1. it is important {o think about what you are going to
read before you read. Do not start to read a text immediately. One way to help
your reading is to think about the words which might appear in the text. The
title might help to focus your thoughts. W hich words might appear in a lext
with the title Forces in engineering?

The text vou are going Lo read is called Forces In engineering, Here are some of
the words it contains, Can vou explain the link between each word and the
title of the textr

weight buoyancy equilibrium
elasticity magnitude resultant
newton gravity



Task 3

Now read the text. Use the information in the text to check the explanations
you made n Task 1.

16

Forces in engineering

To solve the ship problem, we must look at the forces on the ship {Fig.
1). Thes weight, W, act3 downwards. That is the gravity force. The
buoyancy force, B, acts upwards. Sincetha ship s in equilibrium, the
resultant force is zero, sothe magnitudes of Band W must bae the
sama.

e 5-Wal
ﬁk B=W

NN

—X=1

W

Y
e e

Fig.1

Another very important force in engineering Isthe one caused by
elasticity. A good example of this isa spring. Springs exertmore force |
the more they are stretched. This property provides away of |
measuring forca. Aspring balance can be calibrated in newtons, the i
unit of forca. The block in Fig. 2 heg a weight of 10 newtans. The i&
welight on the balance pulls the spring down. To give equilibrium, the =
spring pulls upto oppose that weight. This upward force, F1, equals '
the weight of the block, W. %

O T

FeW

w

Fig. 2

It is important to get the distinction between mass and weight
absolutely clear. Mass is the quantity of matter in an object, Weight is
the force on that object due 1o gravity. Mass|s measured in kilograms,.
whereas weight, being a force, is measured in newions.

We have looksd st buoyancy, elasticity, and gravity. There is a fourth =
force important in engineering, and that is friction. Friction is a help in. =
some circumstances but a hindrance in others. Letus examinethe =
forces on the box (Fig. 3). Firstly, there is its weight, W, the gravity
force, then there is the reaction, R, normal to the plane. R and W have
aresultant force trying to pull the box down the slope. itis the friction =
force, E, acting up the slope, that stops it sliding down. W

|

Fig. 3

Reading 2 Grammar links in texts

One of the ways in which sentences in a text are held together is by grammar

links. In this extract, note how each expressi
s expression in Itallcs links with an eartier

Another very important forca in engineering |
g is the one caused
te':aes't'ig::. tl: eg::g mxxodof #}I}:Is aspring. Springs exert mort:y force
ched. rope
measuring force, Ziadd it

Sometimes these links cause problems for readers because make
t
the right connection between words in different parts of & t:x?r S

Study these common grammar links:

1 Arepeated noun becomes a propoun.
Springs becomes they.

2 A word replaces an earlier expression.
Foree In engineering becomes one.

3 Aword replaces a whole sentence or clause,
Springs exert more force the more they are stretched becomes This property,

With which earlier expressions do the words in iali
b, i cs link? Join them asin

~ Friction in machines is destructuve and wasteful. Jt cai
o et and 7 prodes nest whrs 11 gm’ meil g

educe friction by using very highly polished materials and by

i Sy el eunfaces it ofpand prsses Thaysivo vae Lol

rings and roller bearings because rolling objects cause les

- friction than sliding ones, . rﬁl(muo i

*,:m., SouIch! 5. Lakn sad L. Bambaum ds.), Tha Pangula Souk of this Flsysival World




Task 5
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Language study e present passive

Study these instructions fora simple experiment on friction,
'Horzonally calibested

Bpring balance
F e - : X _:
- ' - - j
Fig. 4 Task 7
Place a block of wood on e flat surface.

Attach a spring balance to one end of the block,
Apply a gradually increasing, force to the balance,
Note the force at which the block just begins to move,
Pull the block along so that it moves at a steady speed,
Note the force required to maintain movement,
Compare the two forces.

When we describe this experiment, we write:

A block of wood is placed on a flat surface. A spring bal i g
one end of the block. RO LR &

This description uses the present passive. W fi ing §
onsrreni, iy p e. We form the present passive using
Complete this description of the cxperiment using the present passive.
A block of wood ! on a flat surface. A spring balance *
toone end of the block. A gradually increasing force

balance, The force at which the block just begins to move *

The block * along at a steady speed. The force required to maintait
maverment -Thetwoforces” ___ Jtis found that the
force is greater than the second.

What does this experiment show?

. Task 9

tothe

Listening Listening to lectures
mﬂmm;gpamgeyOuaresoinstohearlsanexn-act&omat lcal TR0
engineering lecture. Here are some of the features of lectures, v

Incomplete sentences: Spoken language ia not divided neutly Into
N sént
and paragraphs. For example: 4 e

Now what I thought I niight do today ... What we are going to wikof ..

Repetition and rephrasing: Lecturers ofien say the same thing

and in more than one way. For cxample: Ao
It will turn, revolve.

Signpost expressions: Lecturers often use expresstons to help the studen

ts kn,
what they are going to do next, what is important, etc, Por example: B
What we are going to talk of is the extension uf u jores.

PAANTAE BNDVIR BN
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In the same way as when reading, It 1s helpful to think about the topic of a
lecture before you listen. The topic here is The Moment of a Force. Can you
explain the links between these words from the lecture and the topic? Tse a
dictionary to hclp you if necexsary,

turning distance product
pivet perpendicular leverage
fulcrom hinge

Now listen to the lecture to check your explanations,

During the lecture, the lecturer drew this diagram on the board. Which of the
words in Task 6 can be used te talk about the dingram?

Here are some signpost expressions from the lecture. What do vou think the
lecturer is indicating each time? Select from the labels below, a to e.

We're going to talk ebout the moment of a force.

Il you can think of a spanner ...

But what you have to rememberis ...

Something simple to illustrate.

I'm thinking of a practical job.

Why do we put a handle there on the door?

Is that understood? All right?

Well that is then a little explanation of how you calculate moments.

Emphasizing an important point
Showing that the lecture is over

Checking that the students can follow him
Introducing the topic of the lecture
Giving examples to illustrate the points

Listen to the tape again and answer these questions according to the
information given by the lecturer,

What advantage does a longer spanner offer in loosening o tight nut?
What is the formula for calculating the moment of a force?

Why Is [t sometimes difficult to apply a force at right angles in & motor car
engine?

Why Is the handle of a door at the edge?

Write down the formulae for calculating force and distance.



List some of the potential dangers in your laboratery, workshop, or place o
work. How is the risk of these hazards reduced?

Task 2

Safety at work

Study the safety instructions from a workshop below, and then answer the
questions,
Who are the instructions for?

Who wrote them?
What was the writer's purpose?

Task 3

ooR

(=1

Wear protective clothing at all times.

2  Always weareye protection when opcrating
lathes, cutters, and grinders and ensure the guard
is in place.

3 Keep your workplace tidy.

4 The areas between benches and around machines

must be kept clear.

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

Tonina-i
U L 6 Machines should be cleaned after use.

What do these warning labels on chemicals mean; Match each label to the
vorrect warning, Reading Understanding the writer's purpose
Ilighly flammable 3
Harmful
Explosive
Corrosive
Oxidizing

Taoxic

Knowing what the writer's purpose Is, who the writeris. and who the intend:
readers are can help us to understand a text, The safety instructions (n Task *
are clearly intended to encourage employees to be safety conscious and reduc
the risk of accidents. The writer is perhaps a supervisor or the company safety
officer, and the intended readers are machine operatives. Knowing these thin
can help us to work out the meaning of any part of the text we may not
understand,

i'— MAKE SURE YOU LEARN THE LABELS!

| THEY ARE FOR YOUR PROTECTION. Task 4 Study the company document on safety on the next page, and then answer

these questions.

Who is this document for?
machine operatives
managers

all employees

injured employees

| 1

P

4
[—w =
2

|

Who wrote this document?

a
b
c
d

trade union representative
technician

manager

medical staff

What is the writer’s intention?

a
b
c
d

to prevent accidents

to ensure speedy help for injured employees
to protect the company

to warn about dangers
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Language study Making safety rules

What are the differences In meaning. if any, between these statements?
1 Wear protective clothing.

2 Always wear proteclive clothing.
3 Protective clothing must be worn,

We can make safety rules in these ways:
1 llsing an imperativa,
Wear protective clothing.
Do nat wear boose-fitting clothing.
2 Always/never are used ton emphasize that the rule holds in all cases.
Always wear protective clothing.
Never wear loose-fitting clothing.
3 Wecan use a modal verb for emphasis.
Protective clothing must be worn.
Protective clothing sheould be worn,

Study this list of unsafe environmental conditions (hazards), Write salety rules
to limit these hazards using the methods given above. For example:

inadeguate lighting

Lighting must be adequate. or
Lighting should be adequate.

uneven floors

unyguarded machinery

untidy workbenches

untidy workplaces

badly maintained machinery

carelessly stored dangerous materials
Inadequate ventilation

damaged tools and equipment
machinery In poor condition

equipment used improperly

equipment operated by untrained personnel
apprentices working without supervision

Writing Ways of linking ideas, 2

[n Unit 4 we learnt that to make our writing effective, we have to make sure
our readers can follow our ideas, We learnt how to mark reasons. results. and
contrasts in our writing.

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

1 The accident happened.
2 The operator’s carelessness.
3 The supervisor was not present.

17

Task 1

Task 2
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Portable generator

Tuning-in

List the different ways in which electricity can be generated.

Reading Reading diagrams

Study the diagram below of a portable generator. Answer these questions
using the diagram and your own knowledge of engineering,

What are its maln parts?

What does the englne run on?

What are the four strokes called?

What Is the function of the crankshaft?

What do both stator and rotor have?

What is the difference between stator and rotor?

A portable ganerstor can provide electricity
Lo perwer lights and other applisncas no

manesr n

Carrying handle

of 8 piston into electrical

137 yOu are from the mains,
It works by turming th‘c“mwemem
energy. - .

a3 panel

m‘ﬁﬁ« =
cap - d " Four-stroke
i x¥ - 5 A ngine
<1 E )
o J 7
‘Poweron” — 1§ B | Stator
light y - l
Rotor TR ) 25 Crankshaft
windings - 133
1 e ~ |
Engine P R Ry - % Tha rotor which
on'off % P oo 3 turns inside the
switch - ‘ 3 \ stator assembly
i - o
: W“E'\\Q e N ‘.- i Engine access

Stator windings
in whioh ourront
Exhaust is generated

Fig. 1



Read this text to check as many of the answers as you can. You will not find
complete answers to all of the questions.

15

Portable generator

Although most electricity comes from power stations, power can
also be generated by far smaller means. Nowadays, electricity
generators can be small enough to hold in the hand.

Portable generators are made up of two main parts: an engine,
which powers the equipment, and an alternator, which converts
motion into electricity.

The engine shown (Fig. 1) runs on petrol, Itis started by pulling a
cord. This creates a spark inside which ignites the fuel mixture.

In a typical four-stroke engine, when the piston descends, the air
inletvalve opens and a mixture of air and petrol is sucked in
through a carburettor. -

The valve closes, the piston rises on the compression stroke and a
spark within the upper chamber ignites the mixture. This mini-
explosion pushes the piston back down, and as it rises again the
fumes formed by the ignition are forced out through the exhaust
valve,

This cycle is repeated many Limes per second. The moving piston
makes the crankshaft rotate at great speed.

The crankshaft extends directly to an alternator, which consists of
two main sets of windings - coils of insulated copper wire wound
closely around aniron core. One set, called stator windings, isina
fixed position and shaped like a broad ring. The other set, the
armature windings, is wound on the rotor which is fixed to the
rotating crankshaft. The rotor makes about 3,000 revolutions per
minute.

The rotor is magnetized and as it spins round, electricity is
generatad in the stator windings through the process of
electromagnetic induction. The electric current is fed to the output
terminals or sockets. i

This type of generator can produce a 700 watt output, enough to
operate lights, television, and some domestic appliances. Larger
versions provide smergency power to hospitals and factories.

Source: Adapted from ‘Inside out: Portable genarator’, Education Guardian

Study this text on the four-stroke cycle. Then label each stroke correctly in
Fig. 2 opposite.

In the four-stroke cycle, the piston descends on the intake stroke,
during which the inlet valve is open. The piston ascends on the
compression stroke with both valves closed and ignition takes
pldce at the top of the stroke, The power or expansion stroke
follows: The gas generated by the burning fuel expands ra pidly,
driving the piston down, both valves remaining closed. The cycle is
completed by the exhaust stroke, as the piston ascends once more,
forcing the products of combustion out through the exhaust valve.
The cycle then repeats itself.

QOutlet valve

/  Exhaust
;iéi,_; manifold
3 S

/]

= =

Sparking plug

Carburettor Fuel inlet valve
1

D%‘_ / , Cooling
= - ter
ﬁﬁ& facket

Crankshaft

Fig.2

Language study Cause and effect, 2

Study these pairs of actions. What is the link between each pair?
1 The gas expands.
2 This drives the piston down.
3 The piston ascends.
4 This lorces the products of combustion oul.
There are two links between the actions:
They happen at the same time, We can show this using As (see Unil 8).

142 As the gas expands, bt drives the piston down.
344 As the piston ascends, it forces the products of combustion out.

One Is a cause and the other an effect.
1 Cause: The gas expands.
2 Effect: Thisdrives the piston down.
3 Cause: The piston ascends.
4 Effect: This forces the products of combustion out.
We can show both the time link and the cause and effect link like this:

1+2  The gas expands, driving the piston down.
3+4  The piston asconds, foreing the products of combustion oul.



Road breaker

Tuning-in
In your group, make a list of any devices you know which use compressed air.

List any advantages compressed-air devices have compared with clectrical
devices.

Reading

Read the text below and the diagram opposite to check your answers to
Tasks 1 and 2.

Road breaker

Air has considerable power when it is compressed. Compressed air
is used to drive all sorts of machines, from construction tools to
paintsprayers.

Pneumatic or air-driven machines all make use ofthe force exerted

5 by airmolecules striking a surface. Compressed air exerts a greater
pressure than the air on the other side of the surface, which is at
atmospheric pressure. The difference in pressure drives the
machina.

Pneumatic drills, or road breakers, are powered by compressed air

10 produced by a compressor, Compressed-air power is cheap and
safe. An sir device does not risk creating sparks in an explosive
atmosphere and can be used under wet conditions without danger
of electric shocks. Compressed air is therefore the only type of
power used in some mining eor construction operations.

15 A pneumatic drill works a little like an automatic hammer. The
compressor pumps the compressed air to the drill through a hose.
There it drives a piston up and down. The movement of the piston
delivers repeated blows to the chisel that hammers into the road
surface.

20 Pressing the throttle, or control lever, downwards releases the
control valve. This allows compressed air to enter the drill. The air
passes through the valve and down a chamber called a return
chamber to the underside of the piston. The pressure forces the
piston to rise up the cylinder. As the piston rises, it covers the

25 exhaust, preventing the air from escaping. At the same time, the
rising piston starts to compress the air trapped above it.

The preumatic drill or iwad Livakes
Is powerad by high-pressure air which
is produced by a compressor. The
compressad air is pumped 10 the
drill through a hose,

Opasating valve
Cylinder

Vertical air
pon

Dsill operators should
wear protective earphones
to prevent damage to

hearing.
Raaini:g latch
holds tha meil
Moit or tool in position

/
N>

Fig. 1

The increase in pressure forces the operating valve to open,
admitting air to the top of the chamber and closing off air in the
return chamber. As the pressure in the chamber increases to 620
30 kPa (90 psil, it forces the piston to strike the chisel. When the piston
passes the exhoust, the air is released into the atmosphere and the
valve closes. This opens the return chamber again, which allows
the air to pass to the underside of the piston and restarts the cycle.

Sourca: ‘Inside out: Road breaker’, Education Guardian



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

Fig. 2 Fig.3

v The air passes through the valve and down the vertical air port.
»  This allows compressed air into the drill. N
[t Jorces the piston up the cylinder. P
| Pressing the control lever opens the control valve. 1
This admits compressed air to the top of the cylinder. e
The operating valve closes and the cycle starts again. —
The pressure of air on top of the piston opens the operating valve
Asthe piston passes the exhaust, the air leaves the cylinder, o
The air expands. forcing the piston down. S

Now label these components of the drill,

mmg O w

o
|
|

Task 6
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Language study Allow and prevent links

Fig. 4 shows the most basic components of a pneamatle system, a three-
valve (3PV) and a singlc acting cylinder (SAC). The steps below describe |
operation of the systern when the push button of the valve is pressed. The
step Is a. Put the others in the correct sequence,

Seal Spring
Pressed . Seal
/_\\ E >
| 3 4 7‘:’.\
s ] Brass f m : -
Spool | L piston ﬂ [j__ | Mote
e =
F i ‘
rergmaﬁor — = To cylinder ! g‘:&'ﬁg
Light alioy
cylinder Vent hole
Air flow
Fig. 4
The push button Is pressed. 1
Port 3 is blocked. S

Ports 1 and 2 are connected. =
The piston compresses the spring. —
The spool is pushed down. e
Air cannot escape. —
Compressed air flows through the valve to the SAC.
The compressed air pushes the piston along. S

Study these steps from the operation of the valve.
3 Ports 1 and 2 are connected.
4 Compressed air flows through the valve to the SAC.
5 Port 3 is blocked.
6  Air cannot escape.

What is the connection between Step 3 and Step 47
What is the connection between Step 5 and Step 672

Step 3 allows Step 4 to happen. We can link the steps in three ways like this:
a Ports I and 2 are connected. This allows compressed air to flow throug

the valve to the SAC.

b Ports 1 and 2 are connected. This permits compressed afr to flow thror
the valve to the SAC.

¢ Ports 1 and 2 are connected. This lets compressed afr flow through the
to the SAC.

Step 3 prevents something. We can link steps 5 and 6 like this:
Port 3 is blocked. This prevents air from escaping.



Task 7

Task 8

Task 9

Complete the blanks in this description of the operation of the valve with the
button pressed,
. ———the push button is pressed. the spool is pushed down,

S — portsland2.This’_
the valve to the SAC. Port 3 is blocked which *

The compressed air pushes the piston along, ©

compressed air to flow through
e iF from escaping.

-the spring.

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

NOT prossed

K—L“%’;_@Wﬁ:@

Mavemant

Hh .

From eylinder

Task 7

Air flow

Fig.5

These are the steps in the operation. Fill in the blanks in the steps.
The push button is released,

Thevalvespring' up the gpool,

Ports2and 3are”
3 Task 8

Alr from the SAC escapes through

Portlis!
Compressed air cannot enterthe

wylinder spring pushesthe”  backin.
eI R Task 9

Now write your own descdptloim ol how the system operates when the push
button Is released.
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Consider these stages in the operation of a washing machine. PETTEN

The drum Is filled with water.

The water is heated to the right temperature.

Soapis added.

The deum is rotated sluwly,

The dirty water Is pumped out.

Clean water is added.

The drum is rotated much faster and the water pumped out.
The clean clothes are rernoved.

Instead of numbers, we can show e vorrect order using sequence words,
First the drum is filled with water,
Then the water is heated to the right temperature
Next soap is added.
After that. the drum is rotated slowly.

Next the dirty water is pumped out,

Then clean water is added.

After that, the drum is rotated much faster and the water pumped out.
Finally, the clean clothes are removed.

Study this diagram. It shows an extruder for forming plastic pipes. Describe
the extruder,

Plastic granules

_j"Wﬂr

ﬁ& / l.cm'" Hesters 70..

;.h‘_

Fizszic 53ing torced
into an axtrusion die Heators

Hot plastic

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

The hot plastic is forced through the die to form a continuous length of pipe.
The rotating screw forces the plastic past heaters.

The plastic granules are mixed and placed In the hopper.

The pipe is cooled and cut to suitable lengths,

The plastic melts.

Describe the correct order using sequence words. Add to your description of
the process your description of the extruder from Task 7. Form your text into
a paragraph.



Supercar

| l'H-__c')w_do you see
i the car of the future?

¥

Tuning-in

'Sty the following recent Volkswagen survey on the car of the future. Decide

ur group which developments in the survey are important to you. One

PQI 1 should report the group's views to the rest of the class.

What changes would you like to see?

We've suggested a few possible developments. Please think
qarefully about which ones would make a real difference to you and
tick the boxes to let us know.

Design

] The opportunity to use alternative fuel sources like hybrid
{petrol and diesel) or hydrogen power.

C] Acarthatis an office away from weork, with facilitics such as a
fax machine and video-conferencing.

Safety

] Speed limiters that vary to give you the safest possible drive for
the weather and road conditions.

O

A computer sensor to tell you if you're driving at a safe distance
from the vehicle in front.

L Automatic engine and fuel supply cut-out in the unfortunate
event of an accident.

L All-round airbags. it

Task 2

Task 3

Ul W e

Security

O Engine immobilizer which makes it virtually impossible for
anyone else to drive your car away.

[_] Atracking device which allows the car to be located fast if it is

stolen. x

[] Audio systems buiit into the chassis or engine of the vehicle to
prevent theft,

Performance

] Sports car performance combined with fuel economy.

[1a computerized route finder which tells you the quickest way to
getto your destination.

[_] Servicing by mobile units to save lengthy visits to a garage.
Source: V.A.G. (UK) Ltd

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

~  materials
-~ design

- power

- fuel

Read this title and introduction to a text. Try to guess the answers to the
questions which follow.

Supercar test for industry

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

Whaois the President?

Who is Matthew L. Wald?

How can a car be environmentally-friendly?
Why might a car be called a Supercar?
What test does industry face?

Now read the first paragraph of the text. Does it help you to answer the
questions?

The 10-year co-operative project between government and Detroit
for an environmentally-correct supercar will require radically new

technologies for solving the car industry’s problems: air pollution,
over-reliance on imported oil, and loss of market share to imports.

™



Task 4

Task 5

Reading Predicting: using first sentences

In earlier units we studied how reading the title and s

; ng diagrams can help
you predict the contents of a text. As we saw abave, readi
o ing the first paragraph

A final way to get a good idea of the contents of a text Is to
sentence of each of the other paragraphs, read thc. s

[!-E-'E-d LhcﬁE E[St Sl:nte{lCBS thm note f.lﬂ“iﬂ whﬂ! you ﬂlllik th& me pol
lﬂ nis Df

1  Some say it cannot be done but others say various com
; ponents could be pulled
mg_eﬂ:er 53] d-_: l_:hejuh: electric motors with batteries, fuel cells or ﬁywheeﬂlm
deliver electricity, plus lightweight, aerodynamic car bodies.
{nstend n:)l::steeh some other type of material would be necessary for the
supercar’ body. some kind of compesite or carbon fibre.
E:Idety is another issue but lighter need not mean Aimsier,
ucing body weight and wind resistance will mak i
e e i i make any car more efficient,
: im:; Il:,enﬁible power sources are being investigated.
n r possibility is fuel cells, which combine exveen fv i
e i ygen from air with hydrogen
Yet another approach would be a flywheel, an electrical i
. generator consisting of
[ree-spinning wheels with magnets in the rims that can produce a current. £
9 A ful_.lrth possible power source for the national supercar would be a small
turbine engine, nmning on a clean fuel like natural Eas,

]

IS - EE, A

gleiﬂr:ac;rlm of the following texts as your teacher directs: A, B, C. or D T
% ¢ any info 1i ! i
the Saperca rJ.' rmation you find on solutisns to the problems of des! gning

“ext

v\ Materials

¥ Shipe

Power

¥ Pﬁ'l'-'ﬁl" BOWrCe

Solution Reason(s)

Frublem

oW b e

Now share your information with others in your group to complets the table,
Text A

Soma say it cannot be done but others sa
¥ various compaonents
could !Je pulled together to do the job: electric motars wﬁth
tluanarmla, fuel cells or flywheels to deliver electricity, plus
lightwaight, aeradynamic car bodies. b

Task 6

& Instead of steel, some other type of material would be necessary . |

10

5

for the ‘supercar’ body, some kind of composite or carbon fibre,
Such materials are available now, but are not considered cost
competitive with steel. But a research centre in Colorado claims
that composites can ‘emerge from the mould virtually ready to }
use’. The result would be fewar parts and less labour than currant |
car body construction and, therefore, less cost.

Safety is another issue but lighter need not mean flimsier. The
eantre points to Indy 500 drivers who routinely survive 230-mph
crashes in composite vehicles.

TextB

Aerodynamic drag accounts for more and more of the energy
required to move the car as speed rises. The car makers already
know how to cut drag sharply. General Motors” Impact has about
halfthe drag of a typical car. The /mpacthas a rounded frontand a
tapered back. It is alzo small to present less frontal surface to the

wind.

TextC

Reducing body weight and wind resistance will make any car more

efficient. But roughly equal to the wind in eating up the car’s energy
ia braking, and internal combustion engines cannot do much about
that.

Electronics can, however, Nearly all electric designs use
regenerative braking. When the driver hits the brake the motors
become generators, converting the mechanical energy of the
slowing wheels into electricity. That capability virtually guarantees
that a super-efficient car will have an electric motor.

Text D

10

15

Four possible power sources are being investigated. The simple
oneis batteries. But if a super-efficient car is to have an attractive
eruising range, it cannot carry hundrads of pounds in batteries.

Another possibility is fuel cells, which combine oxygen from air
with hydrogen to make electricity. Butcurrent fuel cells operate
steadily, and a car cell would have to handle widely varying
demand for energy: zera, while stapped at teaffic lights, or saveral
times that consumed by an average house, while accelerating.

Yet another approach would be a flywheel, an electrical generator
consisting of free-spinning wheels with magnets in the rims that

can produce a current. An early application of flywheels might be in
a race car built for a twisting course, where frequent braking means
high fuel consumption in convantional cars.

A fourth possible power source for the national supercar would be |
a small turbine engine, running on a clean fuel like natu ral gas. It
would run at a constant speed, generating electricity for driving the
vehicla or for feeding a bank of batteries, storing energy for latar -
use.

Read the whale text yoursell. How much did the first paragraph and the f
sentences of the other paragraphs help you to predict the main points ol t

whi

ole text? Which first sentences were not very helplul? Why not?
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Language study Certinty
Study these statements. What is the difference between them? Can you put
them in order of certainty?

1 A supercar will have an electric motar,

2 A supercar wright have a flywheel.

3 It is Iikely that a supercar will have o rounded front.

The difference between the statements is how certain the writer Is about each
development. Study this list of certainly expressions,

Certain Fairly certain [Incertain
Yes  will will probably might
be + likely + vb may
be + probable that could
will possibly
Mo will not be + unlikely to + vb be possible that

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

1 A human powered vehicle (hpv) will exceed 100 km/h.
It is possible that an hpv will exceed 100 km/h,

2 Aperpetual motion machine will be invented.
A perpetual motion machine will not be frnvented.

3 More factories will be fully automated.
It is likely that more factories will be fully automated.

4 Driverless trains will link major cities.
Diriverless irains might lnk major cities.

Electric cars will become commen,

Most bicycles will have carbon Rbee frames.

A maore efficient petrol engine will be developed.
More people will travel by public transport.
Robots will be used in homes.

Fewer enginears will he required.

Diesel engines will replace petrol engines for cars.
Most waste materials will be recycled.

An ideal electric motor will be Invented.
Physicists will reach absolute sero (-273°C).

Study these statemnents. Why is will used in the first sentence and would in the
second?

1 Asupercar will have an electric mator,
2 Apossible power source wonld be a turbine engine.

Insentence 1 the writer [eels certain this will happen. In sentence 2 the writer
feels this is only a possibility because it depends on circumstances.

We use would to describe future events which can only happen if certain
conditions are met. Study these examples from the text.

Another approach would be a lywheel. (If a supercar were built.)

The result woudd be fewer parts and less labour, ({If moulded composites were
used. )

gas turbine with generator  —

Task B What would happen if these conditions were met?
1 Wall cars were made of plastic
2 Ifall cars had diesel engines
3  Ifpowerful, lightweight batteries were developed
4 Tlall cars were fitted with Aywheels
5 Ifspeed limits were reduced
Task 9 What conditions are necessary [or these events to happen?
1 Allcar parts would be recyclable,
2 Cars would travel 40 km,/litre of Tuel.
3 Cars would cost much less tw produce.
4 Cars would not require painting,
5 Cars would not require lubricants.
Writing Summaries
The best way to make a summary of a text ls to write down the main pointsin
note form and then link them clearly in your ewn words. I you are
summarizing for others, make sure you do not over-summarlze, that is, reduce
the text to the point that no one but you can understand what it rmeans,
Task 10 Study these notes which summarize the Supercar text.
Text Solution Reason(s)
A  Materials Composite, carbon libre fewer parts, less labour
B Shape rounded [ront, tapered back, small  reduce drag
C FPower electric motor allows regenerative braking
D Power source Problem
1 batteries weight
2 fuel cells cannot cope with varving demand
3 Ny whesl -
4

Now convert each section of the notes into one or two sentences. Use the
certainty expressions you studied in this unit. For example:

The Supercar will have mi electric moter because anly electric moters allow
regenerative hrakirg.
Ilyou think that your reader will not understand particular terms, define them.
For example:
The Supercar will have an electrie motor becatse only electric motors allow
regenerative braking, that is, converting braking power back fruto elecirical ENErGY.
Finally, link your sentences into paragraphs, You will need at least two.
— materials, shape, and power — possible power sources

You will also need to add a brief introductory paragraph stating the objectives
of the Supercar project.
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Task 10
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Technical reading Properties and applications of carbon steels

Study the diagram below which shows how tensile strength, hardness, and
ductility vary with the percentage of carbon In carbon steels. Answer these
questions:

Whal percentage of carbon zives the greatest tenstle strength?

What happens to ductility between 0.08% and 0.8 7% carbon?

How does increased carbon affect hardness?

What is the effect on tensile strength of increasing carbon beyond 0.84%?
What happens to ductility beyond 0.87% carbon? -

|~ |
/,W//

<l —

0.08 0.15 035 0.55 0.85 1.06 1.20
% Carbon

Properties of carbon steels

Now study the diagram below for extra information and answer these
questions.

What is high carbon steel?
How much carbon does tool steel contafn?

Compare the properties of mild steel and hard steel.
What kind of steel is tin plate made from?

What kind of steel are car springs made from?

Low Mild Medium | High carbon stael
stoel stesl
s maat el 10d shoal

Tin plate, and |Asdway Locomotive [ Metal cutting
wire, m ;& . tyres, , | and forming
;v::. plates, pins, | woodesting m drilly, m

structeral connecting | toals, races

sections, | rods, crusher rofls, wire dies

'vgtm. S~ ::."dm:-"'inh

¢
marine | Qun barets
shafts

—_ / ard e
e |

voy 015 038 0.55 0.85 1.05 1.20
% Carbion
Proparties and appliestions of carbon steels




