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1 The Development of Rubber

H. STAFFORD HATFIELD,
Ph.D., F.Inst.P.

The piece given here describes the part of the work
of Goodyear and Hayward‘ in the development of rubber
for the modern world. It comes from Dr, Hatfield’s book
Inventions To-day (1939) , This book is based on some
radio talks which the author gave, He has also written

The Inventor and his World, Furopean Science, and other
books,

Here is the story of rubber, From the -earliest
time it was common knowledge to the Peruvians that
when a cut was made in the outside skin of a rubber
tree, a white liquid like milk came out, and that
from this a sticky mass of rubber might be made!',

This rubber is soft and wax-like when warm?, so
that it is possible to give it any form, The Peruvians
made the discovery that® it was very good for keep-
ing out the wet, Then in the early part of the
eighteenhundreds, the Americans made use of it for
the first time, First they made overshoes to keep
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their feet dry, Then came a certain Mr, Mackintosh®,
who made coats of cloth covered with natural rubber,
From that day to this we have been coating cloth
with rubber as Mr, Mackintosh did, and our raincoats
are still named after him,®

But these first rubber overshoes and raincoats
were all soft and sticky in summer, and hard and
unelastic in the winter when it was cold, In fact,
they might almost have been made of wax®, only
they were a bit stronger, But the rubber we have
today’ is not sticky, but soft and elastic, though very
strong—even in the warmest summer and the coldest
winter, There would be no automobiles such as we
have today without it*, Long before the start of his-
tory, man made the discovery of how to make skins
into good leather, But every attempt to make rubber
hard and strong came to nothing®, The early overshoes
and raincoats were simply not good enough, and their
makers went out of business,

Goodyear was living near some of these poor men
and he got to work on this question of making rub-
ber or “gum” as the Americans say, hard and strong.
Once started on this work, he was the sort of man
who simply had to go on till he had overcome the
trouble, First came the discovery that nitric acid

(HNO,) made the rubber much better,and in a short
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time he was doing a small business in rubber shoes
produced in this way,

But when things were starting to go well with
him, there came a time when business was bad, Even
a hundred years back they had such times, After a
little, Goodyear was without money or even food,

But then a strange thing took place, A friend of
his, Nicholas Hayward, had the idea in his sleep that
rubber might be made hard and strong if mixed with
sulphur (S) and put in the sun, Goodyear put this
idea to the test, and saw that it did have more or less
the desired effect—though somewhat less than more,
The only effect it had was on the outside of the rub-
ber, It is common knowledge now that the way to
make rubber hard and strong—to “vulcanise” it, as
we say—is by heating it with sulphur, If only Nicholas
had had the idea of a simple oven, in place of the
sun, how much less time it would have taken'®,
Goodyear was another four years, in which things
went very badly with him, before he made the dis-
covery how to vulcanise rubber completely, When at
last he did it, he had nothing at all, Everything of the
smallest value had been used to get money, even his
sons’ school-books,

He did well in America, but chance had one
more dirty trick in store for him, He went to Paris
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to put his new vulcanised rubber on view at the Ex-
hibition, :nd took with him thousands of pounds for
the purpose, But the money was not enough and he
was put into prison for debt—not for the first time,

Almost everything we make use of in our com-

plex existence has the same sort of story at the back
of it, Though they are not all quite such unhappy
stories, they are generally about someone who went

on

working night and day to do something which no

other person so far had been able to do,

1.

Notes

it was «. that .. RHEWGL, it HPRFE, EENEE
EBEFEAHFIE that SIHMEENT. E—4 that 5/HAY
WP HE—AH when &H i [ERIENT.

This rubber is soft and ... when 3| EIRIENG, ZH
AET it is, HEE. FE%E#E A if; when; unless;
while; once; as 55| AHRIE N A HI L2 By 7T LI RE o 4
Unless heated this substance does not melt, (F#NA
HERET it 1s) MREZHR, XHWRARASIFENL,.

The Peruvians made the discovery that.--that 5|HF4HL
BN, P87 discovery mIRENE, Keep out Ry “Pi
17

. Mackintosh (\&) F&H mackintosh H—-ANEBNE

RERN “RK” , ZRRAEXE,

5. From that time to this - RAHBERNHINEEAT. F
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10,

—RE—AH as SIRMTRIENT. FE—aiEiE
have been coating HMAEZRHETH, TEFRRNTHEFIN
{EX— B A L — B e ATH — A 8hfi. #im: 1 have been
sitting here all afternoon, fXK7EXBEALTHANTE,
In fact, they might almost have been made of wax, -«
“might + have + 3£ 438” FRad EHTAKRS B i
W, ARFREERHTE.
#i: a, You might have read about it in the paper, {f
WRAER EEEIXHFET,
b, You might have made greater progress, fRi#
ERREA—LEH.
We have today J#EXETHEARA that AEEMNT, #HH
rubber,
There would be no « FUNMAELIF MR, KRENE
HIMR I, without it A F—/"% NG G there
were no rubber) , 1. Without electricity there
would be no modern, industry., ¥#&HH, BHEEIKT
|
Come to nothing &} “&it, BELER” .
If .. would have taken FER5itEBEILHRIELISL
. fFlgn:
If you had further considered the problem, you
would have looked at it in different way., WR/RIR
HNE#—-EFZE—-TXMAEME, (RMEERSTAT.

EXERCISES

COMPREHENSION
What used to happen when a Peruvian cut the out-
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side part of a rubber treeq )

What did the Peruvians discover about the usefulness
of rubber?

What two sorts of things were made from rubber in
the early days?

Why is a raincoat often called a mackintosh

What is leather made fromg

Which acid was useful in improving rubbers

What did Hayward think of in his sleep?

How is rubber vulcanised?

Why had Goodyear nothing left when he at last dis-
covered how to vulcanise rubber?

Why was Goodyear imprisoned in France?

LANGUAGE
Fill each space with one of the words from the list,
liquids; sticky; wax; mackintosh; acid; sulphur;test;
oven; exhibition; debts,
(a) Glue is very—when it is warm and it is used for
sticking furniture together,
(b) Rubber is vulcanised by being heated with—,
(¢) We use—to scal a letter and make the cnvelope
difficult to open,
(d) Peter put on his —and went out into the‘ rain,
(e) There is to be a big — of postage stamps in
London tomorrow,
(f) Sulphuric— (H,S0,) is made up of sulphur, hy-
drogen and oxygen,
(g) Most — can be changed into gases by being



heated,
(h) His uncle paid all Tom’s—when he left college,
(i) Please — the insulation of the wire so that we
may be sure'it is safe to use,
(j) The smell of something cooking in the — made
him expect to have a good dinner that day.
2, Inscrt the correct prepositions in the spaces below,
The passage may help you, )
(a) A cut was made — the cloth,
(b) A mackintosh is good —keeping out the rain,
(c) Let us keep this copper wire; I can make use —
it,
(d) The material was covered — rubber,
(e) Raincoats are named — Mr, Mackintosh,
(f) They were too soft —summer and too hard —
winter,
(g) Peter then walked out — the house,
(h) When he had started — this work, things began
to go well — him,
(i) The rubber was mixed — sulphur and the idea
was put — the test,
(/) Goodyear put his vulcanised rubber — view —
Paris,
38, Every attempt came to nothing =was unsuccessful,
- Write original sentences containing the following:
(a) Came to nothing;
(b) Will come to nothing;
(c) If it comes to nothing,



(d) Because it may come to nothing;
(e) Will «. come to nothing if «.?
4, The rvbber we have today =which we have today,

The relative pronouns (which, whom, that) may
be left out when they are the objects of verbs, !
They may not be left out if they are subjects,

Rewrite the following sentences, leaving out the
relative pronouns if possible;

(@) The rubber that they got from the trees was a
white liquid,
(b) The overshoes that they made were not very
successful,
(¢) The idea that Hayward got in his sleep was only
partly successful, _
(d) The rubber that goes into our tyres is vulcanised,
(e) The money that Goodyear took to Paris was not
enough, '
8. Form nouns from (a) know; (b) discover; (c)
exhibit, Form adjectives from (d) stick; (e) nature.
6. Notice stronger, which is the comparative degree of
strong, Comparatives are used when we compare

TWO things, Warmest is the superlative degree of

warm,

1 This rule does not apply when the noun which is
qualified by the clause is already defined or distinct from
others, For example, it does not apply in, Mr, Tomkin-
son, whom you know, has fallen ill, (The relative clause
does not pick out Mr, Tomkinson from others, )
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Positive Comparative Superlative
strong stronger strongest
warm warmer warmest
Give the other two degrees of comparison of the
following; (a) smallest; (b) coldest; (c) longer; (d)
useful; (e) hot,
7. Explain the following in any way you like;

(a) Once started on his work, he e«

(b) A strange thing took place.

(c) Their makers went out of business,

(d) Common knowledge, ‘ ;s

(e) From that day to this,



2 Weight On and Off the Earth

D.M, DESOUTTER

D.M. Desoutter is a writer on flying and space,and has
the ability to explain difficult matters clearly enough for
_ young people to understand them, Among his books are
Your Book of Flying and Your Book of Space Travel
(1962) , From the second of these the passage below is
taken, It is a discussion of weight, and how the weight
of an object changes in different places,

We are so used to! our life on the surface of the earth
that it can be quite an effort for our mmd to break
free of all the ideas [that we take for granted7We
talk about “up” and Fdown” , but we know that
what is “down” for us is “up” for someone on the
other side of the world,

Because we can feel that things are heavy, we
think of “weight” as® being a fixed quality in an ob-
ject, but it is not really fixed at all, If you could
take a one-pound packet of butter 4,000 miles out
from the earth, it would weigh only a quarter of a
pound,

Why would things weigh only a quarter as much
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as they do at the surface of the earth if we took
them 4,000 miles out into space? The reason is this,
All objects have a natural attraction for all other
objects; this is called gravitational attraction, But this
power of attraction between two objects gets weaker
as they get farther apart, When the butter was at
the surface of the earth, it was 4,000 miles from the
centre (in other words the radius of the earth is
4,000 miles), When we took the butter 4,000 miles
out, it was 8,000 from the centre, which is twice
the distance,

If you double the distance between two objects,
their gravitational atiraction decreases“two times two”?,
If you treble the distance, it gets nine times weaker

(three times three), If you take it four times as far
away, it gets sixteen times weaker (four times four)
and so on,

So this is one of the first things we need to
remember; that the weight of an object in space is
not the same as* its weight on the surface of the
earth,

What about the weight of our pound of butter
on the surface of the moonp At that distance the
pull of the earth is about 4,000 times smaller than it
is here on the surface, so we can forget all about
the earth-pull on our butter,
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