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To the Teacher 

This four-stage, graded reading course is intended for students of 
English as a foreign language w h o  wish t o  relate their reading in  
English t o  topics relevant t o  their future careers as craftsmen or 
technicians. The course contains the fol lowing features: 

The reading passages 
Each passage is complete in  itself. The length of the passages 
varies from about 250 words in  Book One t o  750 words in 
Book Three. The topics are of general interest t o  all technical 
students and require little specialised technical knowledge on 
the part of either the student or the teacher. A l l  technical terms 
can be understood from the context or from accompanying 
illustrations. The course can, therefore, be used w i th  confidence 
by general English teachers w h o  have little technical knowledge. 

The vocabulary 
N o  attempt has been made to  teach a highly specialised.tech- 
nical vocabulary. The emphasis throughout is on presenting a 
general technical vocabulary common t o  all crafts and tech- 
nologies. The vocabulary has been selected from a careful 
analysis of the words most frequently used in  basic texts on 
woodwork, metalwork, technical drawing, mechanics and 
fundamentals of electrical technology. Full details of this tech - 
nical lexis and of the core general English lexis are given in  the 
teacher's handbook to  the series. 

Structural control 
Al l  the material is structurally graded. A basic assumption has, 
been made concerning the students' knowledge at point of 
entry, and details of what  the students are expected to  know, 
if only passively, are given in  the teacher's manual. A l l  other 
structures are introduced gradually, in a pre-determined order, 
and are fully dealt w i t h  in  the exercises. The complete structure 
list is provided in  the teacher's manual. This list differs from 
other widely used lists in  that it takes into account those 
sentence patterns most commonly used in technicat writ ing. 

4. The exercises 
These are designed to  'exercise' and to  test the students' 
knowledge. A l l  the exercises require the students t o  use those 
words and structures that they have encountered in the reading 
passages. A n  important feature of the exercises is that they 
continually revise the vocabulary introduced in earlier passages. 
There is, therefore, a carefully bui l t - in revision factor throughout 
the book. For this reason there are no separate revision units. 

5. Objectives 
This course is not intended t o  be a basic English course, and 
should be used in conjunction w i th  any good general English 
course. Its purpose is to provide supplementary material wi th  a 
technical bias to  the usual English programme. 



1. CARE AND USE OF WOODWORKING 
TOOLS 

The good craftsman takes care of his tools. 
He does not keep them al l  mixed up in a box, 
with the chisels cutting into the sole of his 
plane. He has a special place for each tool, 
and he keeps each tool separate from the 
others. Each tool should usually be used only 
for the purpose it was made for. This does not 
mean that it is wrong to sharpen a pencil with 
a chisel. It is wrong, however, to clean off the 
tops of nails with a plane. 

Cutting tools must always be sharp. A blunt 
tool wil l  damage the wood. For this reason, the 
good craftsman frequently uses the oilstone 
to keep his cutting tools sharp. He does not 
wait until they will no longer cut at all. 

All tools should be of the best quality. There 
are many cheap tools in the shops, but most of 
them will give the craftsman -trouble. It is 
better to buy expensive tools and take care of 
them. They wil l  last a life-time. 

A tool box 



Exercises 
1 Vocabulary 

(i i )  I ! 

(ii i) 

The Right Word 
Each part of a tool or a machine has a name. We 
should try to learn the names of the parts of al l  the 
tools or machines that we use. If we do not know 
these names, it is difficult to write or talk about the 
tools or machines. 

Read these sentences: 

The wheel turns on a long rod of metal. 
The wheel turns on an-axle. 
We must make sure that the - -- piece - - of. -- the saw 
that cuts into the wood is sharp. 
We must make sure that the blade of  the saw 
is sharp. 

It is much easier to say axle or blade than use a long 
description. 

Here are some pictures of some woodwork ing tools, and 
a fist of their parts. Each part has a description o f  it. Draw 
these pictures and label them with the correct parts. 

(i) Blade: made of steel with teeth to cut wood. 
Handle: made of polished wood for the worker 

to hold. 
Rivets: made of brass to join blade to the 

handle. 
( i i )  Blade: made of steel with sharpened edge to 

cut wood. 
Handle: made of polished wood for worker to 

hold the tool. 
(iii) Chuck: this is turned so that jaws will open 

and the bit (cutting tool) may be 
inserted. 

Ratchet: this is useful when the tool is used in 
a corner or close to the wall. 

Handles: for worker to hold the tool. 
( iv)  Handles: for worker to push the tool backwards 

and forwards. 
Cutter (Blade): made of steel with a cutting 

edge to smooth wood. 
Sole: the flat underside of the tool. 
Wedge: to hold the cutter (blade) in position. 

( V )  Stock: made of polished wood with a brass 
strip to the inside edge. 

Blade: made of steel and fixed at right angles 
to the stock. 

Rivets: made of brass and used to join the 
stock to the blade. 



2 Comprehension 

- 

(ii) 

A. Look at the pictures. Write the sentences f rom the 
passage that are about the pictures: 

(iii) 
-- 

B. Choose the correct answer a, b, c or d, to each of 
these questions: 

(i) Why should a craftsman buy the best quality 
tools 7 
a. They do not need to be sharpened. 
b. They can be used for any purpose. 
c. They give less trouble than cheap tools. 
d.  They will not damage other tools. 

(ii) What does a good craftsman always do? 
a. He buys the cheapest tools he can find. 
b. He sharpens all his tools every day. 
c .  He sharpens his tools as soon as they are 

blunt. 
d. He takes good care of his tools. 

(iii) Look at the pictures in 2A. Which would a good 
craftsman approve of 7 
a.  all of them 
b. none of them 
c. only iv 
d. i, iv and v 

(iv) Why is it wrong to use blunt tools? 
a. They are dangerous. 
b. They damage the wood. 
c .  They damage other tools. 
d. They are expensive to sharpen. 



3 Language Practice 

A. Read these sentences: 

.p 

(ii) 

( i i i )  

( i )  It is bet ter  t o  use sharp tools than  b lunt  
ones. 

( i i )  It is bet ter  t o  buy expensive too ls  than 
cheap ones. 

Make sentences like these about the fo l lowing:  

( i )  clean brushes - dirty brushes 
( i i )  a smooth surface - a rough surface 

( i i i )  useful things - useless things 
( iv )  a good craftsman - a bad craftsman 
(v)  a slow careful worker - a fast careless worker 

B. Study these sentences.. 

( i )  A b lunt  t oo l  will damage wood.  (keep 
tools sharp) 

( i i )  For th is  reason a good craftsman keeps his 
tools sharp. 

Add a sentence to the fol lowing, beginning 'For 
this reason . . . ' 

Example: Very th ick paint w i l l  take a long 
t ime t o  dry. (use th in  paint) 
For th is  reason a painter uses t h i n  
paint.  

( i )  Loose clothing often causes accidents. (wear 
overal Is) 

( i i )  Cheap tools usually give trouble. (buy good 
tools) 

( iv) ( i i i )  Dirty brushes are difficult to clean. (keep 
brushes clean) 

r - -  
( iv )  When tools are mixed up in a box, they damage 

each other. (keep tools separate from each 
L other) 

(v)  The surface of a table should be smooth. (fill 
holes and cracks with putty) 

C. Look at the pictures on  the left. Write a sentence 
about each tool, beginning wi th:  
The xx should be used f o r  . . . 

4 Composit ion 

Read the passage again and, using only ideas from the 
passage, write five simple 'Rules for a good craftsman: 



2. FIRST AID 

When we give first aid to an injured person, we do not try to cure him. This is the doctor's 
job. We give first aid to prevent an injury from becoming more serious than it is. 

I f  there is an accident in your workshop and someone is hurt, a doctor should be called as 
soon as possible. However, there are some things that must be done immediately, even before you 
telephone for the doctor. 

1.  If the injured man has stopped breathing, give him artificial respiration at once. This is very 
important. A man who has had an electric shock will probably get better if yo" can make him 
breathe again. 

2. Stop any bleeding. 
3. Keep other people away from the injured man. He needs as much air as possible. Loosen any 

tight clothing he is wearing. 
4. Do not move him unless you have to. 
5. Do not try to do too much for him. You are not a doctor, and you may do him more harm 

than good. 

There should always be a first aid box in every workshop. It should always be clean and 
tidy, and fully stocked. 

A first aid box. A first aid box usually contains Giving first aid in the workshop 
cotton wool, plaster,' scissors, a thermometer, 
iodine, smelling salts and bandages 



Exercises 

1 Vocabulary 

A .  Complete the sentences with 'injured' or 'injury': 

(i) The man's is not serious. 

(ii) The man was taken to hospital. 

( i i i )  The purpose of first aid is to prevent an 

from becoming more serious. 

B. Answer these questions using the phrase 'as soon as 
possible ': 

(i) When should we give an injured man first aid? 
( i i )  When should we try to stop any bleeding ? 

( i i i )  When should we loosen an injured man's 
clothing ? 

2 Comprehension 

A. Choose the correct answer a, b, c or d t o  each of 
these questions: 

( i )  Why do we give first aid to an injured person? 
a. We try to cure him. 
b. We do the work of a doctor. 
c. We try to prevent his injury from becoming 

very serious. 
d. We ought to give him artificial respiration. 

( i i )  What should we always do to an injured man ? 
a. Give him artificial respiration. 
b. Move him to another part of the factory or 

workshop. 
c.  Stop the bleeding. 
d. Make sure that he has plenty of air and can 

breathe easily. 

( i i i )  What is the purpose of artificial respiration? 
a. It will stop bleeding. 
b. It will cure a man who has had an electric 

shock. 
c.  It may help a man to breathe again. 
d. It gives an injured man more air to breathe. 



(iv) What is the first thing to do in a case of electric 
shock? 
a. Call a doctor. 
b. Stop the bleeding. 
c .  Give the injured man artificial respiration. 
d. Run and get the first aid box. 

B. Answer these questions about the pictures o n  
page 5: 

(i) What are the contents of the first aid box? 
(ii) a. What kind of first aid is the man giving? 

b. Why is he doing this? 
(iii) Why aren't the other men in the picture 

helping the injured man? 
(iv) How do you think the accident happened? 

3 Language Practice 

A. Study these sentences: 

(i) We give first aid to an injured man to 
prevent his injury from becoming more 
serious. 

(ii) We hold the sharp edges of tools away 
from our bodies to prevent them from 
cutting us. 

Answer these questions in sentences like those 
above: 

(i) Why do we clean our paint brushes after using 
them? 

(ii) Why do we put a book in a bookcase? 
(iii) Why do we keep the lid on a tin of paint? 
(iv) Why do we take our ties off in the workshop? 

B. Read this sentence: 

If there is an accident in your workshop, a 
doctor should be called. 

Write sentences like this about the fo l lowing.  

(i)  fire - fire brigade 
(ii) robbery - police 

(iii) problem - supervisor 
( iv)  faulty machine - mechanic 



4 Composition 

(i i)  

Study the picture story carefully. Describe simply how 
the accident happened and what first aid was given. 

(iii) 

Some useful words: 
electric drill plug socket 
short circuit an electric shock 
artificial respiration 
unconscious 



3t MAKING ELECTRICIW? 

Most electricity is made by moving 
magnets in a coil of wire. However, this is 
not the only way to produce electricity. 
Men have known for many years that 
electricity can be made by rubbing cer- 
tain things against one another. If you rub 
your pen on your coat sleeve several 
times, your pen wi l l  then pick up small 
pieces of paper. This is caused by the 
electricity you have produced on the sur- 
face of your pen. You can also produce 
electricity in your hair by combing i t  
quickly. It may spark and crackle. 

Electricity produced by rubbing is 
'static' electricity. It is not an electric 
current and we cannot use it for anything. 
If we want to produce an electric current 
we must have either a generator or a 
battery. 

There are many kinds of batteries but 
they all produce electricity by chemical 
action. The batteries in a torch or radio 
contain a mixture of chemicals. These 
chemicals react wi th  one another and 
produce electricity. An  ordinary torch 
battery consists of a zinc container filled 
with certain chemicals. In the middle of 
the chemicals there is a carbon rod. When 
the carbon rod is connected to  the zinc A Car battery 
container by a piece of wire, an electric 
current 

9 

wil l  f low through the wire. 

A row of batteries 



Exercises 

I Vocabulary 

A. Read this sentence: 

The batteries in a torch contain a mixture of  
chemicals. 

Write sentences like this about the fo l lowing:  

(i) a f i rst  aid box 
( i i )  your tool  box 

(i i i )  beef stew 

B. Read these sentences: 

( i) Electricity can be produced by rubbing 
certain things against one another. 

( i i )  A noise can be produced by hi t t ing a 
metal can w i t h  a stick. 

Write sentences like these about the fol lowing: 

Example: thick smoke - an oily rag 
Thick smoke can be produced by 
setting f ire t o  an oi ly rag. 

(i) heat - t w o  sticks 
( i i )  a paste - flour and water 

(i i i) an electric current-a magnet in a coi l  of copper 
wire 

C. Complete these sentences w i t h  words used i n  the 
passage.. 

( i) Certain chemicals with one another 
and electricity. 

( i i )  A first aid box usually o f  a box 

filled w i t h  certain medicines and bandages. 

(i i i) A battery is a zinc fi l led w i t h  certain 

chemicals. 

2 Comprehension 

A. Look at the picture of the man. 

(i) What is he do ing?  
( i i)  What k ind of electricity w i l l  his action produce? 



3 Language Practice 

A. Study these sentences: 

(iii) How can he show that he has produced 
electricity ? 

(iv) What is another way of producing this kind of 
electricity ? 

B. Choose the correct answer a, 6, c or d, t o  each of 
these questions.. 

( i )  How can we produce an electric current? 
a. By rubbing a pen on our sleeve. 
b. By combing our hair with quick movements. 
c.  By connecting a zinc container to a 

generator. 
d. By moving a magnet through a coil of wire. 

(ii) How do all batteries produce electricity? 

a. By causing one substance to rub against 
another. 

b. By moving a magnet through a coil of 
wire. 

c .  By chemical action. 
d. By reacting with a generator. 

(iii) What does the current flow through in a torch 
battery 7 
a. the chemicals inside the zinc container 
b. the carbon rod 
c. the zinc container 
d. a piece of wire which connects the carbon 

rod to the zinc container 

(iv) Look at the picture. What is wrong in the 
picture ? 
a. The man is moving a comb through his hair 

the wrong way. 
b. The piece of wire is too long. 
c. The electric bulb is too small. 
d. An electric current cannot be produced this 

way. 

(i) There was a power failure yesterday. It 
was caused by a fire in the generator. 

(ii) M y  pen picked up a piece of paper. This 
was caused by static electricity on the 
surface of the pen. 



Explain the fo l lowing:  

(i) Mr Smith's car had a breakdown yesterday. 
(a loose wire) 

(i i) There was an accident in Central District. 
(a bus that went out of control) 

(iii) There was a fire in the New Cinema. 
(a cigarette) 

(iv) A torch battery produced electricity. 
(a chemical reaction) 

B. Study these sentences: 

(i) You can produce electricity by combing 
your hair quickly. 

(i i) You can make paint thinner by adding 
some turpentine. 

Answer these questions i n  sentences like the above: 
(i) How can you sharpen a chisel? 
(ii) How can you help an injured man to breathe 

again ? 
(ii i) How can you sometimes prevent an injury from 

becoming more serious ? 
(iv) How can you prevent road accidents? 
(v) How can you make a piece of wood smooth? 

N o w  read the sentences in IB of this unit.  Rewrite 
(;)-(v) above in the same way.  

Example: (i) Electricity can be produced by 
combing your hair quickly. 

(i i) Paint  can be made thinner by 
adding some turpentine. 

C. Read this sentence: 

If we want to produce an electric current, we 
must have either a generator or a battery. 

Write sentences like this about the fo l lowing.  

Example: keep tools sharp 
If we want to  keep our tools 
sharp, we must not let them 
touch one another in the tool box. 

keep brushes in good condition 
If we want to keep our brushes in 
good condition, w e  must clean 
them after use. 

(i) prevent accidents (ii) help an injured man 
(iii) produce static electricity (iv) measure accu- 
rately 



4 Composition 

Look at the picture of the wet ce// battery. Write a 
description of it and of how i t  produces an electric 
current. 
Ask yourself these questions: 
What does it consist o f ?  
How is the electric current produced? 
How can we get an electric current from the battery? 

electrolyte / cap 



c -4. SQUARES 1 
A square is a figure with four sides of equal 

length. Each of its four sides must form a right 
angle with two of the other sides. 

There are three kinds of tools which are 
used to mark out squares. One is used by 
stonemasons. It is made of steel and has arms 
about 45 cm long. Another is used by 
carpenters. It is called a 'try' square and has 
a steel blade about 15 cm long which is fixed 
to a wooden handle. The third kind of square, 
which is used by bricklayers, has one arm 
about 90 cm long and another about 60 cm. 
To use this square for marking out a house or 
other buildings, put two pegs in the ground, 
one for each of the front corners of the 
building. Join the two pegs with a string line 
which is tied tightly between them. Place the 
square with one of its shorter sides along the 
string line. The other short side of the square 
will point inwards to the building. Now tie 
another string line to one of the corner pegs. 

Hold it along the edge of the square. This line 
is now square with the front of the building. 

There is another kind of square which is 
used for technical drawing. This is a set square. 
Its shape is a triangle, but it is used for drawing 
right angles. 

A set square 

Using a bricklayer's square 



Exercises 

1 Vocabulary 

A. Shapes 

There are many different shapes. We should know 
the names of them. Here are some of the most 
important: 

( i )  

(iv 

(ii) ( i )  a square (ii) a rectangle 
(iii) a triangle (iv) a cylinder 
(v) a circle (vi) a cone 

(vii) an oval 

When we want to describe an object that has one of 
these shapes, we must usually use a different form 
of these words: 

rectangle - rectangular 
triangle - triangular 
cylinder - cylindrical 
circle - circular 
cone - conical 

'square' and 'oval' do not- have a different 
form. 

B. How would you describe the shape of each of the 
pictures (i) - (v)  ? 



6 
-. --p 

\ 

. 

I \+ , \\$&J C. Note the different forms of  these words: 
\+> 

. - .--- ii;T - 4 5 ~ -  p High - height; long - length; wide - width; 

(ii) 

deep - depth ; broad - breadth ; 

Write t w o  sentences about the above pairs of  words, 
giving the measurements of the objects you describe. 

Example: deep - depth 
(i) The city swimming pool is 2 metres deep. 

(ii) The depth of the city swimming pool is 
2 metres. 

2 Comprehension 

A. Look at these pictures. Write everything you know 
about the k ind of square in each picture: 

(iii) 

B. Choose the correct answer a, b, c or d to  each of  the 
fol lowing questions: 

(i) Which of the following is true about a square? 
a. A square must have four sides. 
b. Each side of a square is a different length. 
c. A square has more sides than a rectangle. 
d. A square contains two right angles. 

(ii) What is the difference between a stonemason's 
square and a bricklayer's square 7 
a. The stonemason's square has a smaller 

arm. 
b. It is made of wood. 
c. It does not have a wooden handle. 
d. There is no difference. 

(iii) Which kind of square is used for marking out a 
bui tding ? 
a. the stonemason's square 





( i )  turn on/come out 

(ii) Place one of the shorter sides o f  the 
square along the string line and the other 
short side will point inwards to the 
building. 

Write sentences like these about these pictures.. 

(ii) put/lig ht (iii) presslring (iv) switch on/go on 

4 Composition 

Describe the squares which you use for technical 
drawing. 
Explain clearly h o w  t o  use them to  draw a right angle. 
The photographs wi l l  help you. 

(ii) (iii) 



5. POLISHING 

A polished desk 

There are many kinds of polishes, but the 
three most important are French polish, oil 
polish and w a x  polish. Each of these polishes 
can be bought ready-made from stores, but 
they can also be easily made in the workshop. 

French polish is made by dissolving 85 gm 
of shellac in 280 cc of methylated spirit. Oil 
polish is simply boiled linseed oil. Wax polish 
is beeswax dissolved in turpentine. 

In all kinds of polishing the first stage is to 
prepare the surface to be polished. The wood 

must be completely dry and clean, and any 
holes must be filled with stopping. A good 
stopping can be made with French chalk and 
gum. The grain of a porous wood should be 
filled with a mixture of plaster and methylated 
spirit. When the plaster is dry i t  should be 
cleaned off with fine glass paper or pumice 
powder. Apply the polish with a thick felt pad. 



Exercises 

7 Vocabulary 

A. Here are the things w e  need t o  make different 
polishes: 

shellac methylated spirit (methyl alcohol) 
linseed oil beeswax turpentine 

(ii) 

Answer these questions: 

(i) What do we do with the shellac? 
(ii) What do we use methylated spirit for? 
(ii) What kind of polish do we make from 

shellac and methylated spirit? - 

(iv) How do we make wax polish? 
(v) How many different things do we need 

make oil polish? 

B. What different things do w e  need t o  prepare 
surface for pol ishing? 

2 Comprehension 

Here are seven pictures. Describe wha t  is happening 
i n  each picture b y  using a short phrase. (The first is 
done for you.) 

(i) glasspapering the surface of the table top 
to be polished 

(ii) (iii) 
( iv) (v) 

(vi) (vi i) 



B. Choose the correct answer a, 6, c or d, to  each of the 
fol lowing: 

( i )  What does French polish consist of? 
a. shellac and turpentine 
b. methylated spirit and beeswax 
c. linseed oil and shellac 
d. methylated spirit and shellac 

(ii) Which of the important polishes can be made 
in the workshop? 
a. all of them 
b. only French polish 
c. only oil polish and wax polish 
d. none of them 

3 Language Practice 

A. Study this sentence: 

There are many kinds of  polish, but the three 
most important are French polish, oil polish 
and wax polish. 

Write sentences like this about the fol lowing. 

(i) saw - rip saw, hand saw, hack saw 
(i i) plane - jack plane, smoothing plane 
(i i i) drawing instrument - 'T' square, compass 
(iv) rule - folding rule, steel rule 
(v) woodworking machine - planer, lathe, circular 

saw 

B. Study this sentence 

French polish is made by dissolving shellac in 
methylated spirit. 

Write sentences like this for the fol lowing. 

( i )  wax polish 
(i i) a good stopping 

(ii i) a strong paste 
(iv) static electricity 

C. Study this sentence. 

A good stopping can be made w i th  French 
chalk and gum. 



Write sentences like this about the fol lowing: 

( i )  rubber solution 
( i i )  glass 

(iii) lemonade 
(iv) French polish 

4 Composition 

Study the pictures in 2A. 
Explain clearly h o w  to  French polish a table. 
D o  g copy from the passage. 



6. CONCRETE 

Concrete consists of small stones and grains Also, unlike wood or brick, concrete can be 
of sand mixed together with water and cement. poured into a mould to form any shape. 

Thousands of years ago the Romans lined 
their aqueducts with small stones bound "the technical name for small stones and sand 

together with a kind of cement which came 
from a volcano. But this volcanic cement was a 
poor binder. The cement we use today was 
not discovered until a hundred and fifty years 
ago. It is a mixture of chalk and clay that has 
been burned and then crushed to a fine '\$ 
powder. When it is mixed with water and , w4_; 
aggregate," it sets and makes a solid mass out 
of all the small pieces. 

This mass is concrete. Unlike steel, which 
rusts, or wood which rots, concrete becomes 
stronger the older it gets. In three days it is 
twice as strong as when it was first made. In A china clay mine 

a month it is four times as strong. In a year it is 

A Roman aqueduct An aerial view of a cement factory 

A stockpile of sand A heap of aggregate A concrete mixer 



Exercises 

l Vocabulary 

(i  
A. Answer these questions: 

( i )  What  is concrete? 
------ v _<- __-- 

;-- ----.L- (ii) What  is an aqueduct?  
.---S ---- 

- z (iii) What is a volcano? - !TT- nnnnrr" _-- _--- . s ~  + -- (iv) Wha t  is cement?  
- -- ----?- (v)  What is aggregate 7 

(ii) 
B. Match the words in the box to the ~ i c t u r e s .  

crushing rusting rotting lining 

C. When we talk about certain things w e  often use 
particular words w i t h  them, e.g. a grain of sand. 

Match the words in (i) w i th  those i n  ( i i )  

( 0  (ii) 
drop Paper 
speck paint 

(iii) 
coat  
piece 

water 
dust  

article clothing 

We also use special words when w e  are talking about 
collections of the same things, e.g. a set of tools. 

Match the words i n  ( i )  w i t h  those i n  ( i i ) :  

(i)  ( i i )  
pile flats 
bunch  shops 
c r o w d  sand 
r o w  keys 
block people 

2 Comprehension 

A. List all the different substances that are used t o  make 
concrete. (There are 5) 



Choose the correct answer a, b, c or d, to each of the 
following: 

(i) What kind of cement did the Romans use? 
a. chalk mixed with clay 
b. a substance from volcanoes 
c.  aggregate 
d. small stones mixed with grains of sand 

(i i)  Why don't we use volcanic cement today? 
a. It rusts. 
b. It rots. 
c. It does not bind well. 
d. It does not set. 

(iii) In what way is concrete different- from steel or 
wood ? 
a. It is cheaper. 
b. It is easier to make. 
c. It can easily be made to form any shape. 
d. It becomes stronger as it gets older. 

(iv) Why must concrete be used very soon after it 
has been made? 
a. It gets stronger and stronger. 
b. It must be poured into a mould. 
c. It sets into a solid mass. 
d. It does not bind well when it is old. 

3 Language Practice 

A. Read these sentences: 

(i)  Concrete consists of small stones and 
grains of sand mixed together with water 
and cement. 

(ii) Flour paste consists of flour mixed with 
cement. 

(iii) Wax polish consists of beeswax dissolved 
in turpentine. 

Write sentences like these about the fol lowing: 

(i) cement (ii) French polish 
(iii) glass (iv) lemonade 



B. Compare these statements: 

(i) Concrete is not like wood which rots. 
Concrete becomes stronger the older i t  
gets. 

(ii) Unlike wood, which rots, concrete be- 
comes stronger the older it gets. 

Re write the following: 

(i) Turpentine is not like alcohol which is a spirit. 
Turpentine is an oil. 

(ii) Concrete is not like wood which is rigid. 
Concrete can be poured into a mould. 

(iii) Modern cement is not like volcanic cement, 
which is a poor binder. Modern cement binds 
well. 

C. Study these sentences: 

(i) Cement is a mixture of chalk and clay that 
has been burned and then crushed to a 
fine powder. 

(ii) French polish is shellac that has been 
dissolved in methylated spirit. 

Write sentences like these about the following: 

(i) concrete (ii) wax polish 
(iii) a good stopping 

I 4 Composition 

I The truck in the picture is carrying concrete to  a building 
site. But where did the concrete and all the things used i 
to make concrete come from? Some of the other i 
pictures in this unit tell you. Write the story of this truck i 
load of concrete. 



7.  INVENTIONS ') 

There have been machine tools for only about two 
hundred years. Before the early part of the eighteenth 
century there was no power to drive machines. Man 
had only the strength of his body. With the invention 
of the steam engine, however, man had a source of 
power to drive machinery, and so he began to invent 
machines. 

The first accurate machine tools were made mostly launchina of Apollo - 
of wood. Metal was too expensive to use for anything 
except screws and for the parts of the machine for 
which wood was not suitable. These first machine 
tools were used by watch- and clock-makers and in 
workshops making scientific instruments. 

When a cheaper way of making iron was discovered, 
more metal could be used in machine tools. The 
use of metal made it possible for many new kinds of 
tools to be invented. 

Every new invention or discovery makes further 
inventions possible. Rocket power, for example, has 
been known for hundreds of years. But space rockets 
could not be developed until suitable metals were 
discovered for use in spacecraft. As soon as man 
discovered these metals he could build spacecraft. 
But he needed other inventions to guide and control 

• 

his spacecraft. Usually, therefore, a new invention is 
the result of new knowledge. At the same time it 
often results in further new knowledge. 

A printing machine A spinning machine 



Exercises 

1 Vocabulary 

A. Look up the meanings o f  these words in  your 
dictionaries.. 

( i )  source 
(iii) discover 
(v)  guide 

(ii) accurate 
(iv) suitable 

Complete each o f  these sentences w i th  a word  taken 
from the above list: 

(vi) Galileo was the first man t o  h o w  

t o  make a telescope. 

(vii) Electricity is a useful of power.  

(viii) A chisel is not a too l  for put t ing in  

screws. 

( ix) the saw w i t h  your thumb t o  make 

the first cut.  

( X )  A craftsman must be able t o  make 

measurements 

B. Words f rom words 

Many words have different forms. Each form of a 
w o r d  must be used in a special way .  

( i)  Electricity is one of the most important of 
man's discoveries. 

(ii) The discovery of electricity was of  great 
importance to  man. 

(iii) M a n  discovered how to use electricity 
less than t w o  hundred years ago. 

Complete the sentences w i th  the correct form o f  the 
words in brackets: 

( i )  The telescope is a useful . (invent) 

(ii) There have been important in the 

use o f  rockets in  the past twen ty  years. 

(develop) 

(iii) Modern  rockets are very . (power)  

(iv) The pi lo t  sat at the of  the aircraft. 

(control) 

(v) The lathe is a useful piece of 

(machine) 



fl--J-J, T,-&a-T 
-7 r-;~,T~-~L~,-~+,J-I-- C. 'as soon as', 'at the same time' 

-7 - ' L L-- 
I _ _- --- - 

->--T- 7 - - 
Use one of the phrases above in these sentences.. 

- - A y -  - l7 - 1 '-:-lT - -- 
I T-- 

I T - '  '. 7 - -  1 -  - - 
1 l 

- - 

( i )  Turn off the machine you have 
- ' .  T T r -  

I ,  I,, _ I - - -- finished using it. 

( i i )  Press the cutting edge to the stone 

as you move it up and down. 

( i i i )  the undercoat is dry, put on the top 

coat. 

( iv) Add the thinner to the paint, stirring it 

(v )  Take the cake out of the oven ~t IS 

cooked 

2 Comprehension 

A. Write the sentences ln the passage that are illustrated 
by these pictures. 

( i i )  

B. Choose the correct answer a, 6, c or d, to each of the 
f of10 wing:  

( i )  Why have we had machine tools for such a 
short time? 
a. They are expensive. 
b. Three hundred years ago there w a s  n o  

suitable power supply. 
c. They need a lot of wood. 
d. In the past, man had no use for them. 

(ii) Why were the first machine tools made mostly 
of wood 7 
a. There was no iron. 
b. Wood was  the most suitable material. 
c.  Wood burns easily and produces its own 

power supply. 
d.  Metal was expensive. 

(iv) 
(iii) Which of the following is a source of power? 

a .  a machine tool 
b. iron 
c .  a space craft 
d.  a steam engine 
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(iv) What does one invention or discovery often 
lead to? 
a. a new source of power 
b. better machine tools 
c. further new inventions or discoveries 1 
d. space travel 

3 Language Practice 

( 0  A. Study this sentence.. I 
Before the early part of the eighteenth cen- 
tury, there was no power to drive machines. 

(ii) 

Complete these sentences w i t h  ideas f rom the 
passage.. 

( i )  Before the discovery of the steam engine 

( i i)  Before metal could be made cheaply 

(iii) Before rocket power could be used in space- 
craft 

(iv) Before metal could be used in machine tools 1 

B. the result of 

Read these sentences: l 
( i )  A new invention is usually the result of 

new knowledge. 
(ii) The broken hacksaw blade is the result of 

using the saw incorrectly. 

Make u p  sentences about these pictures, using the 
expression 'the result of': 

(iii) 
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Read these sentences: 

( i )  Space rockets could n o t  be developed 
unt i l  suitable metals were discovered. 

( i i )  Meta l  could n o t  be used in  machine tools 
un t i l  it could be produced cheaply. 

( i i i )  Machine tools could n o t  be invented unt i l  
there was a suitable source o f  power. 

( iv) The stars and planets could no t  be studied 
unt i l  the  telescope was invented. 

(v) The internal combustion engine could no t  
be used un t i l  there was a supply of 
suitable fuel. 

Rewrite the following sentences in the style of the 
above: 

Example: The telephone was invented after 
man discovered h o w  t o  make th in  
wire. 
The telephone could n o t  be in- 
vented un t i l  man discovered h o w  
t o  make th in  wire. 

(vi) The aeroplane was developed after the in-  
vention of the internal combustion engine. 

(vii) Houses had w indows  after the invention of  
glass. 

(vi i i )  Cooking became easier and cleaner after the 
discovery of gas and electricity. 

( ix) Many  people worked longer hours after the 
invention of electric and gas lighting. 

(X) Travel was more comfortable after the inven- 
t ion of tarmacadam." 

4 Composition 

Read the passage again, then close the text book. Write 
10 questions about the text. 

"a  hard waterproof tar-like covering for roads. 



8. WHEELS 

large round log 

L 
pneumatic tyre 

The first wheels were probably large round 
logs over which heavy loads were rolled from 
one place to another. The next ones were 
probably circles of wood cut from trees and 
joined by a simple axle. These solid wheels 
were very heavy, however, and after a time men 
invented the spoked wheel. This was much 
lighter but the outside rim was weaker. To 
strengthen it, the rim wasgiven an iron covering. 
Later wheels were made wholly of metal. When 
the motor car was invented a less rigid kind of 
wheel was required. By this time rubber was 
in use, and the pneumatic tyre was invented. 

Another type of wheel is the cog wheel. This 
is not usually used for moving objects or 
people, but for turning machinery. There are 
many different sizes of cog wheels in clocks, 
watches and other machinery. 

There is also a kind of wheel called a 'fly 
wheel', This is usually solid and heavy. Unlike 
most wheels, it is not used to move or turn 
something. It is used to make a moving rod or 
axle turn more slowly and steadily. The weight 
of the fly wheel on the end of an axle slows 
the axle down. 

Wheels through the ages 



Exercises 

l Vocabulary 

A. Choose the words a, b. c or d, wh ich  are nearest in 
meaning to  the words underlined, as they are used 
in the passage: 

( i )  wholly 
a.  with a hole i n  b.  all 
c .  in parts d. partly 

(ii) rigid 
a .  round b. stiff 
c .  f ixed d. strong 

(iii) -p cog 
a.  toothed b. square 
c. r ig id d. metal 

( iv )  steadily 
a. evenly b. sideways 
c .  l ight ly d. faster 

( i )  (ii) (iii) (iv) 
B. Draw the picture on the left and label the parts. 

C. Kind of - type of 

Make questions and answers about these objects: 

Example: What type of wheel is this? 
I t  is a cog wheel. 

... - - -  

l 

( i i i )  

(iv) 
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2 Comprehension 

A. Write the sentences or phrases in the passage which 
are about the wheels in the pictures. 

B. Choose the correct answer a, b, c or d to each of 
these questions: 

( i )  Which of these wheels is usually solid? 
a. a motor car wheel 
b. a cog wheel in a watch or clock 
c.  a fly wheel 
d. a bicycle wheel 

( i i)  How was the spoked wheel made stronger? 
a. It was made solid. 
b. A pneumatic tyre was put on it. 
c. The rim was covered with iron. 
d. It was made to move more slowly and 

steadily. 

(iii) Why did men invent the spoked wheel? 
a. Metal was expensive and they wanted to 

use less of it. 
b. Solid wheels were too heavy. 
c.  Solid wheels were not strong enough. 
d. The rubber wheel had not yet been in- 

vented. 

(iv) What is the difference between a 'fly wheel' and 
another kind of wheel? 
a. A 'fly wheel' does not move anything. 
b. It is a kind of cog wheel. 
c.  It has a metal covering over the rim. 
d. It is always solid. 

3 Language Practice 

A. Read this sentence.' 

The first wheels were probably large round 
logs. 

Write sentences like this about the following: 

boats hollow logs 
tools sharp stones 
weapons thick sticks 
houses mud huts 
pens sharp feathers 



B. Read these sentences: 

(i) To strengthen the wheel it was  given an 
iron covering. 

(i i) To heat the  bar of iron it was  held in a 
flame. 

Make sentences like these to  answer the questions. 

(i) How can paint be thinned? 
(ii) How can a chisel be sharpened? 

(iii) How can a wooden surface be prepared for 
polishing ? 

(iv) How can a wheel be made to turn more slowly 
and steadily? 

(v )  How can tools be kept in good condition? 

A more usual way  of  expressing these ideas is t o  use 
this pattern: 

The wheel was strengthened by giving it an 
iron covering. 
The bar of iron was heated by holding it in a 
flame. 

Rewrite your answers t o  (;)--(v) in this pattern. 

C. Study these sentences.. 

(i) The cog wheel is not used for moving 
objects but for turning machinery. 

(ii) The chisel is not used for driving in 
screws, but for cutting into wood. 

Make sentences like these about the fol lowing: 

(i) a plane (ii) a hacksaw 
(iii) a fly wheel (iv) a fountain pen 
(v )  a cup 

4 Composition 

The Dr i l l  
Here, i n  pictures, is the probable history of  the dril l from 
early times to the present. Describe each of the drills. 



9. MAIN SERVICES 

When we turn on a tap to get water, or press 
a switch to get electricity, we do not think of 
all the pipes and wires which bring these main 
services to our homes. 

The water is brought from the waterworks 
to each street by a large underground pipe - a 
water main. The water in this pipe is then 
forced by pressure into the smaller pipes which 
carry it to storage tanks at the tops of the 
buildings. Other pipes bring the water down 
from the storage tank to the kitchens and 
bathrooms in the building. 

When the water has been used, it is taken 
away from the building by drainpipes. These 
take the waste water to another large pipe 
under the road - the main sewer. The waste 
water then flows along the sewer to the 
sewage works where it is cleaned. This 'clean' 
water is then poured into the sea or into a river, 
or in some countries, sent'back to the water- 
works to be used again. 

Electricity is also brought to the house by a 
main, in this case a cable. This cable may be 
underground or, in country districts, it may 

hang above ground on pylons. The cable is 
connected to a meter in the building. This 
meter measures the amount of electricity that 
is used in the building. Near the meter there 
is a master switch which can cut off the 
supply of electricity. There are also fuse boxes 
between the master switch and the wires 
which take the electricity to each of the 
switches in the building. All these wires, fuses 
and switches are the 'wiring circuit'. 

- ( 2  

A sewage treatment works 

A power station A hole in the road showing different pipes and 
cables 



Exercises 

1 Vocabulary 

(iii) 

A.  Answer these questions as simply as you can. 

( i )  What is a sewer? 
( i i )  What are pylons used for? 

(iii) What happens at a sewage works? 
( iv) What does an electricity meter do? 
(v )  What are the main services described in the 

passage? (Can you think of  any others?) 
(vi) What is a cable ? 

B. Complete these sentences with words- used in the 
passage. 

( i )  In the sewage works the water is 

cleaned. 

( i i )  Water is brought to our homes by a water 

(iii) Most buildings have a tank for 

water. 

(iv) The large drain under the road is called a 

(v )  In many cities all the main services are 

2 Comprehension 

A. Look at the pictures. Answer the questions about 
each of them: 

( i )  What is this a picture o f?  
Where is i t ?  
What is it carrying? 

( i i )  What has happened here? 
Where is the main ? 
What is it for? 

(iii) What is this? 
What comes here? 
How is it brought? 
What happens to i t ?  



B. Choose the correct answer a, 6, c or d, to each of the 
questions: 

( i )  What d o  w e  call water, electricity and sewers? 
a. wir ing circuit 
b. pipes, cables and drains 
c. main services 
d. underground services 

(ii) What happens t o  the waste water? 
a. I t  is kept in  a large storage tank. 
b. It f lows away through drains t o  a sewer. 
c. I t  is returned t o  the waterworks. 
d. I t  f lows away through a water main, 

(iii) What is between a mains cable and the master 
swi tch in our homes? 
a. a pylon 
b. a meter 
c. a fuse box 
d. a light swi tch 

(iv) How is clean water brought t o  our homes? 
a. In pipes f rom the sewage works. 
b. In storage tanks. 
c. Through underground mains pipes. 
d. Through small pipes under the road. 

3 Language Practice 

A. Study these sentences: 

( i)  Water is brought from the waterworks to 
each street by a large underground pipe. 

(ii) A large underground pipe brings water 
from the waterworks to each street. 

Rewrite each of the fol lowing in a different way: 

( i )  Pressure forces the water in  the large pipe into 
smaller pipes. 

(ii) The waste water is taken from the bui lding by  
drain pipes. 

(iii) A mains cable brings electricity t o  our homes. 
(iv) The amount of electricity used i n  a bui lding is 

measured by a meter. 
(v) The water is carried t o  the storage tanks by 

smaller pipes. 



B. Study these sentences: 

( i) Near the meter there is a master switch 
which can cut  o f f  the electricity supply. 

( i i)  The water is forced into smaller pipes 
which carry it t o  storage tanks. 

(i i i) The mains cable is hung f rom pylons 
which carry it across country districts. 

You can see from the above that we use 'which' to 
join statements together. 

The mains cable is hung f rom pylons. The 
pylons carry it across country districts, 
The mains cable is hung f rom pylons which 
carry it across country districts. 

Join these statements together: 

Example : The men are repairing a water pipe. 
It has burst. 
The men are repairing a water pipe 
which has burst. 

(i) The craftsman is sharpening a chisel. I t  is 
blunt. 

(ii) The man is cleaning some brushes. They are 
dirty. 

( i i i )  The boy is cutting the end off a piece of wood. 
I t  is too long. 

No W complete these sentences: 

(iv) Waste water f lows into a sewer which 

(v) The main electricity passes through a meter 
which 

(vi) Water is pumped into a water main which-. 

(vii) Electricity f lows into the wiring circuit 
which 

C. Study these sentences: 

( i )We turn on a tap t o  get water. 
( i i)  We press a switch to get electricity. 

Use this sentence pattern to answer these questions: 

(i) What do w e  d o  to earn money? 
(ii) What do  we d o  to sharpen a chisel? 

(i i i) What do  we d o  to  keep our tools in good 
condition ? 

(iv) What d o  we do to  produce static electricity? 
(v) What do we do to help an injured man breathe? 



PURIFIER GAS-HOLDER HOUSES 

TAR WELL 

4 Composition 

Study this diagram of how gas is produced, and 
brought to our homes. Write the answers to these 
questions.. 

( i)  Where do we get gas from? 
(ii) How is gas produced? 

(iii) How is gas purified? 
(iv) Where is gas stored? 
(v )  How is gas brought into our homes? 

(vi) What does gas pass through in our homes 
before it goes to the appliances? 

(vii) What does the gas meter do? 



New blocks of flats are being built which provide 
more services than people enjoy in houses or older 
blocks of flats. There is not only electricity for lighting 
and power, but also for central heating. Some flats 
have central air-conditioning systems. The roofs are 
often flat, and part of the roof can be used for drying 
washing. There are staircases and lifts, storage rooms, 
and sometimes a laundry in the basement, and covered 
parking spaces for cars. When these flats are planned 
care is taken to  make sure that each flat gets plenty 
of light. 

Many of the blocks of flats are planned as complete 
units. They are not only places to live, but also contain 
shops, schools, churches and even cinemas and clubs. 
Some of them even have their own medical clinics. 
These blocks of flats are complete communities. 

n architectural model 

A large complex of flats 



Exercises 

1 Vocabulary 

A. Answer these questions: 

(i)  What is a 'storage room'? 
(ii) What is a 'parking space'? 

(iii) What is a 'laundry'? 
( iv) What is a 'medical clinic'? 
(v)  What are the 'services' provided in a block of 

flats ? 

B. Choose the words or phrases a, 6, c or d wh ich  best 
describe or explain the fol lowing: 

(i) communities 
a. blocks of flats 
b. services 
c. towns or villages 
d. shopping centres 

(ii) central heating 
a. a system for heating all the rooms in a 

building 
b. a system for heating the centre of a building 
c.  a hot water supply 
d. a large kitchen for cooking food 

(iii) an air-conditioning system 
a. machinery for cooling the air in a building 
b. a kind of central heating 
c. a fresh air supply 
d. pipes for taking away used air 

2 Comprehension 

A. Which of  the services described in  the passage do  
you enjoy in your home? 

B. Choose the correct answer a, 6, c or d t o  each of 
these questions: 

(i) New blocks of flats are better than old ones 
because 
a. they are bigger 
b. they have more services 
c.  they always have flat roofs 
d. each flat has its own car park 



(ii) In what way are some of the new blocks of flats 
complete communities? 
a. Many people live in them. 
b. They are well-planned. 
c. They have everything that people need. 
d. They have central heating and air-con- 

ditioning systems. 

(iii) Why do many new blocks of flats have flat 
roofs 7 
a. It is a cheap way of building. 
b. The space is useful for parking cars. 
c. The space is needed for cinemas, clubs and 

churches. 
d. Flat roofs provide extra space for such 

things as drying washing. 

( iv) Which of the following is the most important 
for a flat to have? 
a. central heating 
b. plenty of light 
c. air-conditioning 
d. complete communities 

3 Language Practice 

A. Study these sentences.. 

(i)  Many new blocks of flats are being built 
at the present time. 

(ii) New discoveries in technology are being 
made every year. 

Make sentences like the above using the fo l lowing 
information: 

Example : create/new fashions 
New fashions are being created daily. 

(i)  improve/the designs of tools 
(ii) inventlnew machines 

(iii) build/new roads 
(iv) teach/craft skills 
(v) provide/more car parks 

B. not only - but also 

Study these sentences.. 

(i)  There is not only electricity for lighting 
but also for heating. 
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( i i )  They are no t  only places t o  l ive bu t  also 
complete communit ies. 

Make sentences like these using the fol lowing 
information.. 

Example : e lectr ic i ty  - gas 
There is no t  on ly  electr ici ty bu t  also 
gas. 
woodwork  - metal w o r k  
The students learn no t  only wood-  
w o r k  bu t  also metalwork.  

( i )  hand tools - machine tools 
( i i )  English - French 

( i i i )  more passengers - fly faster 
( iv)  too narrow - too steep 
(v )  interesting - exciting 

C. Study the fol lowing: 

planning f lats 
When f lats are planned care is taken t o  make 
sure tha t  each f la t  gets of l ight .  

Make sentences like this about the fol lowing 
subjects: 

( i )  preparing a wooden surface for polishing 
( i i )  marking out a building 

( i i i )  storing tools 
( iv )  giving first aid 
(v )  sharpening a chisel 

4 Composit ion 

Describe the flat or house you wou ld  like to live in. 
What services should it have? 



l I WATER IN THE AIR 

The water in the air gives i t  humidity. When 
air is very warm it can hold more moisture than 
when it is  cold. The amount of water that air 
can hold depends on its temperature. 

When the air is holding as much water as it 
can, the air is saturated. We are comfortable 
only when the air holds about one half of all 
the water it can hold at a particular temperature. 
We are, therefore, most comfortable when the 
relative humidity is about 50%. 

When the air is saturated at a high tempera- 
ture, it holds more water than when it is 
saturated at a low temperature. When air is 
saturated at a high temperature we cannot 

sweat. Because we cannot sweat we cannot 
lose heat and we are uncomfortable. When air 
is saturated at a low temperature, we lose too 
much heat. Again, we are uncomfortable. 
Because the relative humidity is) important to 
our comfort, we take an interest in it. When the 
weather forecasters give us information about 
the weather, they not only tell us the tem- 
perature but also the relative humidity. 

A dehumidifier 

An air-conditioner 

n instrument for measuring relative humidity 



Exercises 

1 Vocabulary 

Choose the correct answer a, b, c or d to each of 
the following questions: 

(i) Which of these words is similar in meaning to 
'water' ? 
a. moisture b. sweet 
c. saturated d. comfort 

(ii) Which of the following best explains 'relative 
humidity' ? 
a. the temperature of the air' 
b. saturated air 
c. the quantity of sweat 
d. the amount of moisture in the air at a 

particular temperature 

(iii) When is air 'saturated'? 
a. when it cannot hold any more water 
b. when its temperature is low 
c. when its temperature is high 
d. when it 1s comfortable 

2 Comprehension 

A. We are uncomfortable when the temperature is 30°C 
and the relative humidity is 80%. Why is this? 

B. Choose the correct answer a, b, c or d to the 
fo flo wing questions: 

(i) When can the air hold a lot of moisture? 
a. at any time 
b. never 
c. when the temperature is high 
d. when the temperature is low 

(ii) When is air saturated with moisture? 
a. at a relative humidity of 25% 
b. at a relative humidity of 50% 
c. at a relative humidity of 75% 
d. at a relative humidity of 100% 

(iii) When is it difficult for us to sweat? 
a. at high temperatures 
b. at low temperatures 



c. when the air has a high relative humidity 
d. when the air has a l o w  relative humidity 

( iv)  The amount of moisture that  air can hold 
depends on  
a. its relative humidity 
b. the temperature 
c.  the amount of sweat 
d. the amount of air 

3 Language Practice 

A. Study this sentence: 

The amount of wa te r  t ha t  air can ho ld  depends 
o n  i t s  temperature. 

Complete the folio wing, using 'depends on': 

(i) The strength of a piece of  concrete 
( i i )  The weight of a block of w o o d  

( i i i )  The cost of a set of tools 
( iv)  The height of a tree 
(v) The depth of water i n  the reservoir 

B. Study these sentences: 

( i)When air is saturated a t  a h igh  tempera- 
tu re  we cannot sweat. 

( i i )  When air is saturated a t  a low tempera- 
tu re  we  lose t oo  much heat. 

What do we do when: 

( i )  a man is injured in  an accident 
(ii) there are holes i n  a piece of w o o d  

( i i i )  we wan t  to mark out a square 
(iv) we finish using a machine 
(v) our pencil can't write 

C. Study these sentences: 

(i) We take an interest in t h e  relative 
humid i ty  because it is impor tant  to our 
comfort. 

( i i )  Because the  relat ive humid i ty  is  impor- 
t an t  to  our  comfor t  we  take an  interest 
i n  it. 



Change these sentences in the same way: 

(i) We should always buy good tools because 
cheap ones will damage our work. 

(ii) We should always give artificial respiration to 
an injured man who is not breathing because 
he may still be alive. 

(iii) Concrete is often used for building because it 
gets stronger as it gets older. 

( iv) The air is uncomfortable because it is saturated. 
( v )  New blocks of flats are better than old ones 

because they have more services. 

4 Composition 

What do people mean when they say: 'It's not the 
temperature that makes me uncomfortable, it's the 
humidity.' Explain this briefly. Why do you think some 
rooms have a 'dehumidifier' in them? What does this 
machine do ? 



12. HOLDING THINGS TOGETHER 

Nearly every piece of equipment we use has 
screws, bolts, nails or rivets in it. If we did not 
have these 'fixing devices', there would be no 
industry, as we know it. 

The simple screw is probably one of the most 
important of man's inventions. It can hold 
together similar materials, such as two pieces 
of wood, or different materials such as wood 
and metal. A bolt, which is a screw with a nut 
on the end, can hold materials together tightly 
or loosely. If they are held together loosely, 
they can move. This movement is important in 
many machines. 

Rivets, which are made of iron or aluminium, 
An assortment of screws, nuts and bolts are heated and then hammered into the 

material. When they cool they grip the material 
they are in, and almost become part of it. 

Some materials are joined together by weld- 
ing. Steel rods are melted with a hot flame. The 
molten steel is then put on the materials where 
they are to be joined. When the steel hardens 
again it joins the materials together per- 
manently. Soldering is a form of welding. Most 
modern ships have their parts welded together. 
And the sections of pipe lines for gas, water 
and oil are also usually welded. 

Another way of holding things together is 
to use an adhesive - glue, rubber solution or 
some plastics. It is now possible to stick any 
material to any other, and some adhesives are Welding in a shipyard 
stronger than the materials they join. 



Exercises 
1 Vocabulary 

Choose the correct answer a, 6, c or d to each of the 
following questions: 

(i) Which of the following is a 'fixing device'? 
a. a rivet b. a hammer c. molten steel 
d. equipment 

(ii) What is the difference between a bolt and a 
screw ? 
a. a bolt is bigger than a screw 
b. a bolt is not a fixing device 
c. a bolt is a kind of rivet 
d. a bolt has a nut on the end 

(iii) Which of the following is used to weld things 
together? 
a. rivets b. adhesives c. glue 
d. steel 

2 Comprehension 

A. Write the sentences from the passage that describe 
the different ways of  joining things together. 

B. Choose the correct answer a, 6, c or d to each of  the 
following: 

(i) Which fixing device allows movement of the 
materials that are held together? 
a. screws b. rivets c. bolts 
d. adhesives 

(ii) Which of the following fixing devices have to 
be heated? 
a. bolts b. adhesives c. rivets 
d. nai Is and screws 

(iii) Which of the following is a kind of welding ? 
a. riveting b. soldering c. gluing 
d. bolting 

( iv) Which fixing devices are sometimes stronger 
than the materials they join 7 
a. rivets b. screws c. some adhesives 
d. nails 

(v) Which fixing device would you use to join 
two pieces of metal gas pipe? 
a. glue b. rubber solution 
c. a ptastic adhesive d. welding 



3 Language Practice 

A. Study this sentence: 

Rivets, wh i ch  are made o f  i ron o r  aluminium, 
are heated and then hammered in to  the 
material. 

Make sentences like this about each of the fol lowing: 

Examples: (i) Concrete, wh ich  is made of 
aggregate and cement, is one 
of  the strongest bui ld ing ma- 
terials. 

( i i )  French polish, wh i ch  is made 
o f  shellac and methylated 
spirit, is used f o r  polishing 
wooden surfaces. 

( i )  wax pol ish 
( i i )  a 'try' square 

( i i i )  cement  
( iv)  stopping 
(v) glass 

B. Study these sentences.. 

( i )  Some materials can be joined together by 
welding. 

(ii) Two  pieces o f  w o o d  can be joined t o -  
gether by screws. 

Make sentences like these about the fol lowing: 

(i) metal pipes 
( i i )  radio parts 

( i i i )  the metal plates of ships 
( iv) two pieces of paper 
(v) t w o  moving parts 

C. Add a sentence to  each o f  the fol lowing: 

Examples: ( i )  The rivets are heated. They 
are then hammered in to  the  
materials. 

( i i )  Steel rods are mel ted with a 
ho t  f lame. The mol ten steel is 
then p u t  o n  the  materials 
where they are t o  be joined. 



( i )  The plaster of Paris is mixed wi th  methylated 
spirit. 

( i i )  The aggregate is mixed with cement. 
(iii) The piece of solder is heated by a soldering 

iron. 
( iv) The cutting edge is given the correct angle on 

the grindstone. 
(v)  The paint is thinned down with turpentine. 

4 Composition 

Explain in detail, step by step, h o w  you wou ld  solder 
t w o  pieces of metal wire together. The picture strip w i l l  
help you. 

Removing insulation from wire 
v 

Tinning copper wire 

Soldering two pieces of copper wire together Cleaning the soldered joint 

The finished joint 



1 13. LIGHTNING PROTECTION 

A lightning conductor 

Lightning is electricity that moves from one cloud 
to another or from a cloud to the earth. This movement 
of electricity is caused by a cloud becoming over- 
charged. The lightning is an electrical discharge. 

When lightning strikes the earth it is very dangerous. 
There are more lightning strikes in some countries 
than in others, and certain districts of a particular 
country have more lightning strikes than others. 

Lightning is more likely to strike where there are 
hills, tall trees and tall narrow buildings, such as 
churches and factory chimneys. It is very dangerous to 
stand under a tree during an electrical storm. 

When lightning strikes an it will try to flow Lightning strikes the Empire State Building in 

down that object to the earth. Some substances are New York 

better electrical conductors than others. Most metals 
are good conductors. Brick, stone, wood, rubber and 
plastics are bad conductors. 

If lightning strikes a bad conductor of electricity, 
heat will be produced. The substance will probably 
catch fire. On many tall buildings, therefore, there are 
usually lightning conductors. These are strips of 
metal - good conductors of electricity - down which 
the lightning can flow. These lightning conductors 
will usually prevent lightning from setting fire to a 
building. 



Exercises 

1 Vocabulary 

Choose the correct answer a, b, c or d to each of the 
fol lowing questions: 

(i) Which.of the objects in pictures a, b, c and d 
are good conductors of electricity 7 

(ii) What is another word for 'substances'? 
a. conductors b. materials 
c.  objects d. strips of metal 

(iii) What does 'likely' mean ? 
a. to be liked b. probable 
c. impossible d. the same 

2 Comprehension 

A. What is the man in the picture doing wrong? Why? 

B. Choose the correct answer a, 6, c, or d to the 
following questions: 

( i )  When does electricity move from a cloud? 
a. when the cloud is a bad conductor 
b. when the cloud is a good conductor 
c. when the cloud is over-charged 
d. when the cloud is above hills and factories 



( i i )  What is lightning ? 
a. It is an electric current. 
b. It is an electrical storm. 
c. It is a conductor of electricity. 
d. It is an electrical discharge. 

( i i i )  What does lightning do when it cannot easily 
pass through a substance: 
a. It flows round it. 
b. It produces heat. 
c. It over-charges the substance. 
d. It discharges into the nearest cloud. 

( iv) Why do some buildings have lightning 
conductors 7 
a. To attract lightning. 
b. To take the lightning safely into the earth. 
c. To produce electricity. 
d. To discharge the electric current. 

3 Language Practice 

A. Study these sentences: 

( i )  It is dangerous t o  stand under a tree 
during a storm. 

( i i)  It is dangerous t o  wear loose clothes in a 
workshop where there are machines. 

Make five sentences about things that are dangerous 
to do. 

B. Study these sentences: 

( i)  Lightning is electr icity that  moves f rom 
one cloud to another. 

( i i )  Cement is a binder that  is used to  join 
bricks together. 

( i i i )  Turpentine is a substance that  can be 
used t o  clean paint brushes. 

Make sentences like these about the fol lowing: 

( i)  rivets 
( i i )  a lightning conductor 

( i i i )  rubber solution 
(iv) 'T' square 



C. Study these sentences: 

( i )  The movement of  electricity is caused by 
a cloud becoming over-charged. 

(ii) The holes in this piece of wood were 
caused by small insects. 

Make sentences using 'caused byr for each of the 
following: 

( i )  the accident in the workshop 
( i i)  the fire in the factory 

(iii) the shortage of water 
(iv) the explosion in the power station 
(v )  the fight in the playground 

4 Composition 

Explain, i n  detail, the purpose of a l ightning conductor. 
(What is it made of? How does it w o r k  Why is it 
necessary? etc.) 



14. IRRIGATION 

The earth cannot grow larger, but the num- 
ber of people on the earth gets larger every 
year. There are now 3,000.000.000 (three 
thousand million) people on the earth. By the 
year 2000, there will be 6,000,000.000 people 
on the earth. 

The farms in the world do not grow enough 
food for today's population. More than half of 
the population do not have enough to eat. In 
the year 2000 the problem will be twice as 
serious. There will be twice as many people to 
feed. 

One answer to this problem is irrigation. 
When we irrigate land we take water to it. A 
lot of land cannot be used for farming. It is too 
dry. lrrigation can turn this waste land into 
good farm land. When more land is used, more 
crops can be grown. 

A pumping station of an electric 
irrigation project in Shantung, 
China. The project diverts the 
Yellow River water up to the 
hills to irrigate farm land 

Some farm land cannot be used all the year. 
It is too dry in the summer. lrrigation can help 
farmers to grow crops all the year. 

lrrigation can also help crops to grow better. 
Irrigated fields can often produce three or four 
times as much food as fields that get only rain 
water. 



Exercises 

1 Vocabulary 

A. Write the fo l lowing in  words: 

(i) 150.000 (ii) 1.500.000 
(iii) 1 5.000.000 (iv) 1 5.000.000.000 

B. 'lrrigate'is to ' irrigation'as: 

(i) 'populate' is to 

(ii) 'produce' is to 

(iii) 'feed' is to 

( iv) 'grow' is to 

C. Choose the correct answer a, 6, c or d to the 
fo l lowing question: 

( i )  Which of the following is a crop? 
a. farms b. fields 
c. rice d. food 

2 Comprehension 

A. Explain in  one sentence the purpose of  irrigation. 

B. Choose the correct answer a, 6, c or d to  each of 
these questions.. 

(i) What will the earth's population be in the year 
2000 7 
a. the same as it is now 
b. twice what it is now 
c .  three times what it is now 
d. lessthani t isnow 

(ii) Why is the earth's population a problem ? 
a. There is nowhere for everyone to live. 
b. There aren't enough farmers. 
c.  There is not enough food for everybody 
d. There is not enough water. 



( i i i )  What does good irrigation do? 
a. It helps farmers to grow more food. 
b. It gives everybody plenty to drink. 
c .  It makes all land good farm land. 
d. It makes the population twice the size. 

( iv)  Which kind of land produces the best crops? 
a. dry land b. waste land 
c. irrigated land 

3 Language Practice 

A. Read these sentences. 

There are n o w  3,000,000,000 people o n  earth. 
By the year 2000 there will be 6,000,000,000. 

Write sentences like these, using the information in 
this table: 

Quanti ty n o  W Quantity 2000 

( i )  Cars 20,000,000 40,000,000 
( i i )  Aeroplanes 10,000 70,000 

( i i i )  Children 750,000,000 1;500,000,000 
( iv)  Flats l 0,000,000 40,000,000 
(v )  Telephones 1 2,000,000 30,000,000 

B. Read these sentences: 

M o r e  than half  o f  t he  populat ion do n o t  have 
enough food  t o  eat. In  the  year 2000 there will 
be t w i c e  as many people t o  feed. 

N o  W write sentences like these, using the fol lowing: 

(i) education - to educate 
( i i )  clothes to wear - to clothe 

( i i i )  proper housing - to house 
( iv)  proper medical treatment - to treat 
(v)  employment - to employ 

C. Read these sentences: 

( i )  I r r igat ion can help farmers t o  g r o w  crops 
al l  the year. 

( i i )  Technical education can help students t o  
get  good jobs. 



Make sentences like the above, beginning as follows: 

( i )  Good food 
(ii) Personal cleanliness 

(iii) Safety precautions 
( iv) Modern machines 
(v) Good quality tools 

4 Composition 

Explain why farmers should irrigate their land. 



15. FERROUS METALS 

Ferrous metals are metals which contain 
iron. Most of the ferrous metals used in en- 
gineering are iron and steel. The industry that 
produces these metals is divided into two 
parts: the factories that produce slabs or ingots 
of metal, and the factories which turn this 'raw 
material' into different shapes. 

The producers of raw material extract iron 
from iron ore in a blast furnace. This iron - 'pig 
iron' - contains small quantities of carbon, 
silicon, sulphur, etc. Pig iron is turned into 
steel by extracting from it all these substances. 

There are many different kinds of iron and 
steel. Different kinds of metals are needed for 
different purposes. Hard and mild steel, for 

example, both contain less carbon than iron. 
Hard steel contains more carbon than mild 
stee I. 

Some kinds of steel have certain substances 
added to them. Stainless steel, for example, is 
produced by adding small amounts of nickel 
and chromium. Other steels contain tungsten 
or copper. 

In the same way that different tools are used 
to do different jobs, so different steels are 
required for different purposes. The steel we 
use to make knives and forks, for example, is 
different from the steel we use to make girders 
or railway tracks. 

A blast furnace 



Exercises 

1 Vocabulary 

Choose the correct answer a, 6, c or d t o  each o f  the 
fo l lowing questions: 

( i )  Which of the following is not a ferrous metal? 
a. stainless steel b. pig iron 
c. aluminium d. iron ore 

('ii) Which of the objects in pictures a, b, c and d 
is an 'ingot'? 

(iii) Which of the following is a 'raw material'? 
a.  iron ore b. steel 
c .  girders d. blast furnace 

2 Comprehension 

A. Make  a list of  al l  the different substances mentioned 
in the passage. 

B. Choose the correct answer a, 6, c or d t o  each of the 
fo l lowing questions: 

(i) Which of the following substances could we 
f ~ n d  in a piece of stainless steel? 
a. carbon b. silicon 
c. sulphur d. nickel 

( i i )  Which of the following substances could we 
take from a piece of pig iron? 
a. tungsten b. copper 
c. carbon d. chromium 

(iii) Why are there different kinds of steel? 
a. It is not possible to make all steel the same. 
b. Some steel contains more pig iron. 
c. Different steels are needed for different 

purposes. 
d. Some blast furnaces are larger than others. 

(iv) What is the difference between hard and mild 
steel 7 
a. Hard steel contains more carbon. 
b. Nickel or chromium have been added to 

hard steel. 
c. Hard steel is made of slabs or ingots. 
d. Hard steel is a non-ferrous metal. 



3 Language Practice 

A. Study these sentences. 

There are many d i f ferent  kinds of steel. 
D i f ferent  kinds o f  steel are used f o r  d i f fe rent  
purposes. 

Make pairs of sentences like the above for each of 
the following: 

( i )  screw 
( i i i )  wood 
(v)  plane 

( i i )  fixing devices 
( iv)  hammer 

B. Study this sentence: 

The steel w e  use t o  make knives and forks, f o r  
example, is d i f fe rent  f r o m  the  steel w e  use t o  
make girders and rai lway tracks. 

Now make sentences like this for each of the 
following: 

( i )  fixing device ( i i )  wood 
( i i i )  wire ( iv )  paint 
(V )  saw 

C. Study this sentence: 

Stainless steel is produced by adding nickel 
and chromium t o  ordinary steel. 

Make sentences like this about the fo l lowing:  

( i)  french polish - mixing 
( i i )  wax polish - dissolving 

( i i i )  stopping - mixing 
( iv)  steel - extracting 
(v) iron - extracting 

4 Composit ion 

Describe h o w  stainless steel is made. Begin wi th:  

' Iron ore is extracted f r o m  a mine and taken t o  an 
i ron works. There the  i ron .  . . ' 



16. THE JET ENGINE 

A jet boat in motion 

Three different kinds of engines have been 
used to move people and goods from one 
place to another. The first of these was the 
steam engine which was used for many years 
to move ships and trains. Then the internal 
combustion engine was invented. This is still 
used in many motor vehicles and in some 
aeroplanes. The diesel kind of internal com- 
bustion engine is used to move some trains 
and most ships. The most recent kind of engine 
is the jet engine. It is used in many aeroplanes. 
There are also a few small jet boats, and one 
day there may be jet cars and jet trains. The 
jet engine was invented by an Englishman, 
Frank Whittle, during the years 1928 to 1935. 
Whittle wanted an engine that would make 
aeroplanes fly faster. 

An aircraft powered by an internal combus- 
tion engine has one or more propellers. Jet 

A jet plane taking off 

force 

A diagrammatic representation of a ram jet 
engine 

planes do not have propellers. This is because 
the jet engine works like a rocket. 

Air is pulled into the front of the engine and 
burned with paraffin. A gas is formed. This 
gas expands and rushes out of the back of the 
engine. The force of the gas leaving the engine 
pushes the engine - and the aeroplane - 
forwards. 



Exercises 

l Vocabulary 

Choose the correct answer a, 6, c or d to each of the 
follo wing questions: 

(i) Which of the following has the opposite 
meaning to 'internal'? 
a. inside b. interior 
c ,  exterior d. external 

( i i )  Which of the following is nearest in meaning 
to 'most recent'? 
a. latest b. most important 
c.  last d. newest 

( i i i )  Which of the following is nearest in meaning to 
'corn bustion'? 
a. fire b. petrol 
c .  powered d. burning 

2 Comprehension 

A. Write out the following in the order they were 
in vented: 

( i )  jet engine (ii) steam engine 
(iii) internal combustion engine 

B. Choose the correct answer a, b, c or d to each of the 
following questions: 

( i )  What was  the steam engine mainly used for? 
a. To move ships, trains and aeroplanes. 
b. To move motor vehicles. 
c. To move aeroplanes. 
d. To move ships and trains. 

(ii) In what way is the jet engine better than the 
internal combustion engine? 
a. It is cheaper to make. 
b. It uses less fuel. 
c.  It does not need a propeller. 
d. It can move aeroplanes faster. 

( i i i )  When was the jet engine invented? 
a. A few years ago. 
b. Before the internal combustion engine. 
c. About 40 years ago. 
d. By Frank Whittle. 



I n  vention: 
( i )  Steam engine 

( i i )  Diesel engine 
(i i i )  Electric motor 
( iv) Sewing Machine 
(v)  Bicycle 

( iv)  How does the jet engine work? 
a. It turns a large propeller. 
b. By internal combustion. 
c. Expanding gas coming out of the engine 

pushes the engine forward. 
d. High pressure steam. 

3 Language Practice 

A. Study these sentences: 

(i) Diesel engines are used t o  power  some 
trains and most ships. 

( i i )  The jet  engine is used t o  dr ive many 
aeroplanes. 

Make sentences like these about the fol lowing. 

(i) Electric motors 
( i i )  Steam engines 

( i i i )  Hydraulic power 
( iv)  The internal combustion engine 
(v )  Wind mi l Is 

6. Study this sentence 

The jet  engine was invented by an Englishman, 
Frank Whitt le, i n  1935. 

Make sentences like this using information from this 
table: 

Inventor: Nationality: Date: 
Thomas Savery English 1698 
Rudolf Diesel German l 893 
Michael Faraday English 1821 
Barthelemy Thimonier French 1830 
Kirkpatrick Macmillan Scottish 1839 

C. Study this sentence 

Whi t t l e  wanted an engine t ha t  wou ld  make 
aeroplanes f l y  faster. 

N o w  make sentences like this about the fol lowing. 

Example : (a faster-cut t ing saw)  
The craf tsman wanted a saw tha t  
wou ld  cu t  faster. 



( i )  a quicker-drying paint 
( i i)  a stronger-binding cement 

(iii) a longer-lasting adhesive 

Now make up similar sentences about other tools. 
These ideas will help you: 

(iv) deep - drill - bore - hole 
(v )  bright - lamp - shine 

(vi) thick line - pencil - draw 
(vii) tight - wire - stretch 

4 Composition 
Study the drawing of the internal combustion engine. 
Describe briefly how it works. 



17. AIRCRAFT 

All large airlines have maintenance 
'docks' for their aircraft. These docks are 
built in large hangars. Each type of aero- 
plane has its own special kind of dock 
which has been developed to enable 
engineers to work as quickly, but as 
thoroughly, as possible. 

At Cathay Pacific Airways, for example, 
their Boeing 707s must have a daily check 
which is completed at 24-hour intervals. 
The next level of check is made after 90 
flying hours. There is a more detailed 
check after 180 flying hours and a major 
check at 1,200 flying hours. 

The aircraft has to pass through four 
of these 1,200-hour checks before it is 
completely overhauled. A t  the overhaul 
stage the aeroplane is completely stripped 
down. Every component is thoroughly 
examined and tested: undercarriages, 
brake systems, tyres, hydraulics. Every 
component of the radio and navigation 
equipment is checked, and many parts are 
replaced. Finally, the aeroplane is usually 
repainted and the passenger seats are 
improved. 

Two views of a maintenance dock 



Exercises 

1 Vocabulary 

Choose the correct answer a, 6, c or d to each of the 
following questions: 

(i) What do you understand by the word 'main- 
tenance'? 
a. improvements 
b. repairing or replacing worn components 
c. a complete overhaul 
d. stripping down 

(ii) What happens to a machine when it is 
'completely overhauled'? 
a. Every part of it is examined and tested. 
b. It passes through a daily check. 
c. It is examined by engineers. 
d. Every part is replaced. 

(iii) What does 'stripped down' mean ? 
a. taken to pieces 
b. checked 
c .  maintained 
d. improved 

2 Comprehension 

A. Why do you think an aircraft is given more careful 
maintenance than a motor car? 

B. Choose the correct answer a, b, c or d to the 
following questions: 

(i) After how many flying hours is an aircraft 
completely stripped down ? 
a. 4,800 b. 360 
c .  90 d. 1,200 

(ii) Which important part(s) of an aircraft is/are 
not mentioned in the passage? 
a. navigation equipment 
b. the engines 
c. the wheels and brakes 
d. the movable parts of the wings and tail 



( i i i )  What does each kind of aircraft have? 
a. a special kind of maintenance dock 
b. a daily overhaul 
c .  new passenger seats once a week 
d. its own hangar 

( iv)  How many checks does an aircraft pass through 
before it is overhauled ? 
a. Four. 
b. Less than four. 
c. About sixteen. 
d .  It depends on the numbe r  of flying hours 

and on the number of days. 

3 Language Pract ice 

A. Study this extract from the passage carefully: 

A t  t h e  overhaul  stage t h e  aeroplane is com-  
p lete ly  s t r ipped d o w n .  Every component  is 
thorough ly  examined and tes ted:  under-  
carriages, brake systems, tyres, hydraulics. 
Every component  of t h e  radio and navigat ion 
equipment is checked and many par ts  are 
replaced. 

Rewri te this paragraph, but about  one of the 
fo l low ing :  

( i )  a motor car 
( i i )  a bicycle 

( i i i )  a record player or tape recorder 

B. Read these sentences.. 

( i )  A l l  large air l ines have maintenance docks 
f o r  the i r  a i rcraf t .  

( i i )  These docks are bu i l t  in  large hangars. 

N o  W a d d  a sentence beginning with 'these' or 'this' 
to each of the following: 

( i) All  good craftsmen have their own sets of tools. 
(ii) All  large banks have alarm buttons. 

( i i i )  All good garages have inspection pits. 
(iv) All good workshops have first a id  equipment. 
(v)  All good painters use expensive brushes. 



C. Study this sentence 

The aeroplane is repainted and the passenger 
seats are improved. 

Rewrite the following in the style of the above. 

( i )  Stop the holes in the wood. Fill the grain with 
Plaster of Paris. 

( i i )  Check the mechanical components. Replace 
all worn radio parts. 

(iii) Mix the cement with the aggregate. Pour the 
cement ~ n t o  the mould. 

( iv) Keep other people away. Give the injured man 
artificial respiration. 

(v)  Join the two pegs with a string line. Place the 
square along the line. 

4 Composition 

Write out the instructions you would give for the 
maintenance of the machine tools in your workshop. 



18. LATHES 

The lathe is one of the earliest examples of a 
machine tool. It consists of the following 
parts: 

a, a bed - or framework - which carries the 
different components. The accuracy of the 
machine is dependent on the rigidity of this 
bed. 

b. a 'head-stock' for holding the work. This 
head-stock, and, of course, the work are 
rotated by a motor. Nowadays this is usually 
an electric motor. 

c. a saddle for holding the cutting tool. 
This saddle, and the tool it holds, may be 
moved along the length of the bed. It may 
also be moved at right angles to the bed. 

d .  a 'tail-stock'for supporting the end of the 
work when it is too long to be supported 
only by the head-stock. 

Different objects made on a lathe 

In a simple lathe all the adjustments to the 
speed of rotation and angle of cutting can be 
done by the operator. A lathe can be adjusted 
to cut the rotating work into a circular shape 
in any plane at right angles to the axis of 
rotation. The radius of the work may be varied 
along the axis. 

A lathe in use 



Exercises 

1 Vocabulary 

Choose the correct answer a, 6, c or d to each of the 
following questions: 

( i )  Which of the following words is nearest in 
meaning to 'components' ? 
a. consists b. parts 
c. objects d. framework 

( i  i )  What does 'rotate' mean ? 
a. move up and down 
b. move from side to side 
c. move backwards and forwards 
d. move round a n d  round 

(iii) What does 'varied' mean? 
a. made different b. supported 
c.  rotated d. adjusted 

2 Comprehension 

A. Look at this diagram of a lathe. Name the pa r t s  a, 6, 
c and d. 

B. Choose the correct answer a, b, c or d to each of the  
ful lo wing questions: 

( i )  Which of the components of a lathe is  rotated? 
a. the bed b. the sadd le  
c. the head-stock d. the tail-stock 

( i i )  Into which shape does a lathe cut the work? 
a. square b. i.ectangular 
C.  circulal. d. conical 

(iii) What must the framework of a lathe always be ? 
a. adjusted b.  accurate 
c. rigid d. varied 

( iv )  Which of the following can be adjusted by the 
operator 7 
a. the rigidity of the bed 
b. the number of components 
c. the angle of cutting 
d. the speed of rotation of the saddle 



3 Language Practice 

A. Study this sentence. 

belt housing, 

The accuracy of t he  machine is dependent on 
the r ig id i ty  o f  the bed. 

Make sentences like this about each of the fol lowing: 

(i) The thickness of the paint. 
( i i )  The strength of the concrete. 

( i i i )  The speed of rotat ion. 
( iv)  The kind of steel used. 
(v )  The cost of the tools. 

B. Study this sentence: 

The lathe is one o f  t he  earliest examples o f  a 
machine too l .  

Make a sentence about this hacksa W, listing 

(i) the axe 
( i i )  animal glue 
(iii) the round log over w h i c h  heavy loads were 

rolled 
( iv)  the steam engine 
(v )  the dugou t  canoe 

C. Study this sentence: 

The components o f  a lathe are a 'head-stock' 
f o r  holding the  work, a saddle f o r  hold ing t he  
cut t ing too l  and a 'tail-stock' for  support ing 
the end o f  the work .  

( i)  Look at this picture of a hacksaw. 
Make a sentence about this hacksaw, listing 
the components and what they are for. 

(ii) Study this labelled drawing of a drill. Make a 

sentence about its main components and what  
they are for. 

4 Composit ion 

Study the picture sequence on the opposite page, and 
then write clear instructions on h o w  to set up and 
operate a lathe. 



The raw material Fixing raw mater~al into the chuck 

Setting up the cutting tool The turning operation begins 

Turning The finished object 



19. ELECTRIC LOCOMOTIVES 

Electricity is the best source of power for trains. However, i t  is expensive t o  bring the electric 
current t o  the locomotives. 

There are three ways of supplying a locomotive w i t h  electric current. 

1.  The Third Rail: direct current 
Direct current at a pressure of 750 volts is carried in  a conductor rail (or 'third rail') laid outside 
the track. The locomotives collect the current through 'shoes' wh ich  slide along the third rail. 
Electric current is supplied to  the third rail from substations wh ich  are placed every few miles 
along the track. 

2. Overhead wires: direct current 
Direct current at a pressure of 1,500 volts is carried in  overhead wires hung above the track. 
The locomotives collect this current through a special collector, called a pantograph, on top 
of the locomotive. 

3. Overhead wires: alternating current 
Alternating current at a pressure of 25,000 volts is carried in overhead wires hung above the 
track. The locomotives collect this current through the pantograph. I t  is changed in to  direct 
current by a rectifier before i t  reaches the motors. This is the cheapest system of  supplying 
electricity to  locomotives. It is cheaper t o  install and alternating current is more widely used 
than direct current in houses and factories. 

An electric railway engine using current from an overhead wire 



Exercises 

l Vocabulary 

Choose the correct answer a, 6, c or d to each of the 
fol io wing questions: 

( i )  Which of these words could be used in place 
of 'slide' in the passage? 
a. slip b. move c. rotate d. fall 

( i i )  What does a rectifier do? 
a. collects the electric current from the third 

rai t 
b. collects the electric current from the 

overhead wires 
c. changes alternating current into direct 

current 
d. changes direct current into alternating 

current 

( i i i )  Which of the following expressions could 
be used in place of 'to install' in the passage? 
a. to bring to the locomotives 
b. to build 
c. to generate 
d. to use 

2 Comprehension 

A. Study this picture. Label the parts a, 6, c and d. 



B. Choose the correct answer a, b, c or d to  the 
fol lowing questions.. 

( i)  In what way is the current collected through a 
pantograph different from current collected 
from a third rail? 
a. It IS direct current. 
b. It is alternating current. 
c. It has a higher voltage. 
d. It has a lower voltage. 

(ii) What is the main advantage of using alternating 
current ? 
a. It is more powerful. 
b. It can be collected by a pantograph. 
c. It can be collected from a third rail. 
d. It is cheaper. 

(iii) Which kind of electric current is always used ( i )  
to drive the motors 7 
a. direct current 
b. alternating current of 25,000 volts 
c. either direct or alternating current 
d. the kind of current that is most widely 

used in factories 

( iv )  Where is  alternating current changed into 
direct current? 
a. in the substation 
b. in the pantograph 
c. in the motors 
d. in the rectifier 

3 Language Practice 

. Study these sentences: 

( i )  There are three ways of supplying a 
locomotive with electric current. 

(ii) There are a number of ways of making a 
cup of tea. 

Look at these 5 pictures and make a sentence about 
each in the style of the above. Write the 'number of 
ways' that you can think of. (iii) 

B. Study this sentence: 

The electric current is changed into direct 
current by a rectifier. 



Make sentences like this, using the fo l lowing 
information: 

(i) electric current - measured - meter 
(ii) voltage - changed - transformer 

(iii) current -supplied -third rail -substations 
(iv) current - collected - pantograph - overhead 

wires 
(v) water pressure - maintained - pumping 

station 

C. Study these sentences.. 

(i) Alternating current is changed into direct 
current by a rectifier. This is-the cheapest 
system of supplying electricity to 
locomotives. 

(ii) The cheapest system of supplying elec- 
tricity to a locomotive is to change 
alternating current into direct current by 
a rectifier. 

Change the fo l lowing into t w o  sentences i n  the 
style of  ( i )  above: 

(i) The best way to prepare a piece of wood for 
polishing is to fill the grain with Plaster of Paris. 

(ii) The best way to help an injured man is to give 
him first aid. 

(iii) The safest way to handle tools is to carry 
them with the sharp edge pointing away from 
the body. 

(iv) The easiest way to paint a large wall is to 
apply the paint with a spray. 

(v) The safest way to provide electric power to a 
locomotive is to carry the current above the 
track in overhead wires. 

4 Composition 

Find out and then describe h o w  electric current is 

(v)  
brought from the power station to  your workshop. 
Mention such things as transformers, substations, 
overhead power lines, meters and, if necessary, 
rectifiers. 



A turbine/generator unit and control panels Overhead transmission tower 

A power substation A transformer 



20. THE CIVIL ENGlh 

The work  of the civi l  engineer is all around 
us. W e  travel on  his roads, cross his bridges, 
g o  through his tunnels and drink the water 
from his reservoirs. He has worked o n  every 
large building. He is also responsible for the 
structures that bring us gas and electricity 
supplies and take away our waste products - 
sewage and garbage. 

A civil engineer's office 

Whenever a large structure i s  needed, the 
civil engineer is in  control o f  it, f rom the design 
stage unti l  i t  is complete. Even when  i t  is 
complete his work  is no t  over. He must make 
sure that i t  is properly maintained. 

A civil engineer must be able t o  survey a site, 
prepare design drawings, estimate the cost of a 
structure and supervise i ts construction. He 
must have some knowledge of mechanical, 
electrical and chemical engineering s o  that he 
can work  w i t h  experts in these subjects. He 
must learn ail these during his basic training, in 
practical work  in a drawing office and on a 
works site. 

Heavy piling 

A flyover complex under construction A dam 



Exercises 

1 Vocabulary 

Choose the correct answer a, 6, c or d to  each of the 
fol lowing questions: 

(i) Which of the following could be used instead 
of 'in control of' in the passage? 
a.  maintain b. supervise 
c. responsible for d. estimate 

( i i )  What does 'estimate the cost' mean ? 
a. calculate the cost 
b. pay for 
c.  reduce the cost 
d. be paid for 

( i i i )  What is an 'expert'? 
a. an engineer 
b. a builder 
c. a person with special knowledge 
d. a craftsman with basic training in all 

s U bjects 

2 Comprehension 

A. Put these sentences in the order in which they take 
place: 

( i) the building is constructed 
( i i )  the cost of the building is estimated 

( i i i )  the building is maintained 
( iv)  the building is designed 

B. Choose the correct answer a, b, c or d to the 
fol lowing questions: 

( i )  What is the civil engineer responsible for? 
a. the design, construction and maintenance 

of all large structures 
b. practical work in a drawing office 
c. the supervision of water, gas and electricity 

supplies 
d. all kinds of engineering 

( i i )  When is the civil engineer's work on a structure 
completed 7 
a. when it has been designed 
b. when it is complete 
c. when the cost has been estimated 
d. his work is never finished 



( i i i )  Where does a civil engineer learn how to do 
his work? 
a. in a college or university 
b. in a drawing office 
c. on a works site 
d. from all of the above 

( iv)  Why is the civil engineer so important? 
a. He is an expert on all engineering subjects. 
b. His skills are needed in all kinds of major 

construction work. 
c. He is responsible for our main services. 
d .  He has completed many years of basic 

training. 

3 Language Practice 

A. Study this sentence. 

A civ i l  engineer must be able t o  survey a site, 
prepare design drawings, est imate the  cost  o f  
a bui lding and supervise i t s  construct ion. 

Make sentences similar to  the above about these 
people.' 

(i) a carpenter ( i i )  an electrician 
( i i i )  a mechanic ( iv)  a foreman 
(v)  a brick-layer 

The phrases in this box will help you: 

t race a fault ,  dismantle an engine, repair a 
broken part, cont ro l  his workmen, organise 
the work, use every k ind o f  tool,  instal l  an 
electrical supply. 

B. Study this sentence: 

A civ i l  engineer must have some knowledge o f  
mechanical, electrical and chemical engineer- 
ing. 

What must these people have some knowledge of? 

Example : a carpenter 
A carpenter must  have some knowledge o f  
t he  propert ies of d i f ferent  woods, the  use 



and care of woodworking tools and the 
interpretation of design drawings. 

(i) a metal worker 
( ii) an electrical engineer 

(iii) an architect 
(iv) a factory inspector 
(v) a bui lding contractor 

C. Study this sentence: 

A civil engineer is responsible for all stages of 
the construction of a building, 

What are the foffowing responsible for? 

(i) a teacher (ii) a doctor 
(iii) a policeman (iv) a fireman 
(v) a maintenance engineer 

4 Composition 

Write a composition about one of the following. 

a carpenter 
a draughtsman 
an electrical engineer 

Begin your composition with the sentence: 
'The work of the is all around us.' 
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