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1. Hot Metal

When we heat anything, it expands. It grows bigger
than it was before. This fact is important. Metals ex-
pand a lot.

How do we find the temperature of anything? When
a boy is ill, a doctor usually takes his temperature. She
puts a thermometer in the boy’s mouth. The boy has to
keep the thermometer under his tongue. A minute later,
the doctor takes it out and looks at’it. Why does she do
this?

a thermometer
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The temperature of the boy’s body usually rises when he
is ill. The thermometer measures this temperature. Some-
times the temperature is quite high. This shows the doc-
tor that the boy is very ill.

A doctor’s thermometer is made of glass. There are
some figures on the glass. The glass itself is a tube and
there is some mercury in the tube. The boy’s tongue
makes the mercury warm; so it expands. The top of the
mercury runs up the tube. It reaches a place near one
of the figures, and stops there. The doctor can see the top
of the mercury, and she can see the figure near it. This
figure shows her the boy’s temperature.

Some thermometers are not made of glass. These mea-
sure higher temperatures. We can measure the temperature
of a fire which is heating some metal; but we cannot use
a glass thermometer. We have to use something which will
.not melt.!

When the méfcﬁry is heated, it expands. Other things
also expand when they are heated. The rails on a railway
expand on a hot day. Sometimes you may notice spaces
between the ends of the rails. The wheels of the train make
noises when they cross these spaces. On a cold day the
ends of the two rails do not meet; but on a hot day each
rail expands. Then the two ends get nearer together.

Telegraph wires expand in the summer. They get
longer. Then the wire between two posts gets lower in the
middle.
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Very often a machine is made in different pieces. Then
we have to fit the pieces together. Perhaps there is a metal
ring, and the ring has to go on a tube. It is not bigger,
and so it dces not easily go on. But we can heat the ring
first. Then it will expand. Then we can easily put it in
its proper place on the tube. When it cools, it will contract.
It will return to its old size, and then it will be tight on
the tube. So we have only to wait until it cools;? then the
work is done.

Some people once tried to drive a ring on a tube. They
hit it hard, and so, of course, it broke. They got another
ring and hit that harder than the other. It also broke.
“Very bad metal!” they cried angrily. Another person saw
them throwing?® the pieces away. He came to look, and
heated another ring. It expanded, and easily went into its
place on the tube. Then it contracted and held the tube
tightly.

Notes

1.  We have to use something which will not melt. X2 —
MENEEW. which RIUFEEIENG, BHEGHN
something.

2. So we have to wait until it cools. XHE until B2MNE
HI, 1B “FHi-? ¥, ZHWE “walt? —EHIES:
F until FrEonmsE ik,

3. Another person saw them throwing the pieces away.
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“see somebody doing something” B— &%, H “FWN
EABMEE” , BUNHRRER “watch somebody doing
something”, “hear somebody doingsomething” FI “look
at somebody doing something” %, XE  Somebody
72 see WEIE, doing REiBFEE.
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2. Sir Walter Raleigh!

Doctors tell us not to smoke; but a lot of people smcke
tobacco every day. Long ago, no one in Europe smoked;
the tobacco plant was unknown there. It grew in America,
and Christopher Columbus found it there. Later, he re-
turned to Europe and told everyone about tobacco. He said
that the American Indians often smoked it.




One way of smoking was this. The American Indians
threw some tobacco leaves on a fire. Then they put long
tubes in their mouths. The other ends of the tubes were
over the fire; so they were able to draw the smoke into
their mouths.

About the year 1560 a Frenchman, Jean Nicot, was liv-
ing in Lisbon, Portugal. He was very interested in all Amer-
ican plants; some of them were very different from the
plants of Europe. He (and other men too) used the leaves
of the tobacco plant to cure pain. Perhaps a man had a
bad pain in a leg or an arm. Nicot put tobacco leaves on
the painful place, and tried to cure the pain in that way. We
say now that tabacco contains nicotine. The word nicotine
comes from this man’s name,

Tobacco was used as a cure in many ways. Sometimes
a horse was so ill that it could not walk properly. Then a
man blew some tobacco smoke into the horse’s nose. He
believed that this made the horse better! Poor horse! No-
body blows smoke at horses now.

Sir Walter Raleigh was a famous man in the days of
Queen Elizabeth the First. He travelled widely and learnt
to smoke. Then he returned to England, but he did not
stop smoking.? He used to smoke® two pipes every day
secretly in his room. When anyone came in, he quickly
hid his pipe; but one day — the story is told —he was not
quick enough. A man came in and found clouds of smoke
in the room. More smoke was coming from Raleigh’s mouth;
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so the man got some water and threw it over Raleigh. He
believed that Raleigh was burning. He ran out of the house
and told everybody about it.

After this, smoking was not a secret. Raleigh teld
Queen Elizabeth about it. He added that he could weigh
his smoke. She did not believe this, and she asked him to
explain.

“First,” he said, “I shall weigh the tobacco. Then I
shall put it in my pipe and smoke it. Then I shall weigh
the ashes which remain. 1 can take them out of the pipe
and weigh them on a balance. There will be a great dif-
ference between the two weights. The tobacco must be
heavier than the ashes. The difference between them must
be the weight of the smoke.”

It was a good plan, but Raleigh was wrong. When any-
thing burns, it needs oxygen. It usually gets the oxygen
from the air. When Raleigh’s tobacco burned, it did this;
but the oxygen was not in the tobacco at the beginning.
It was added when Raleigh smoked his pipe. So the smoke
was heavier than the difference between the two weights.
The weight of the oxygen was added.

Raleigh had a sad life and died in 1618. He died bravely
and quietly. He smoked a pipe just before his end.

Notes

1. Sir Walter Raleigh HHF|E1+ (1552—1618), EHw
ZRERMMESR




2. ... .stop smokingfZiLIRHKRMME. “stop doing some-
thing” R—P 08, fF “EIBEF” J. EER
B[R “stop to do something” JEE#E ¥, “stop to do
something” & “ETEHFEE” , #1:He stopped to look
at me. (fETREER. )

3. He used to smoke. . . .

“used to do something” FiFFESIRERTH, X,
Formerly people used to burn kerosene to get light.
CEEATTARE BRI, )

There used to be a meeting every Monday last month,

(LAEEN—EEF%.
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MEARRK. ft (BRFHEMA) HRABH LR BF-TAR
RBREESRERE, BEREEHBERLE BRAXMEE
. WMAED, BWEESH “HT”, “BET” ZMFE
BHERAXTAREF,
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3. Electric Wire

Electric wire is usually made of copper. Copper lets
the electric current flow easily through it. We say that it
has a low resistance. Some other metals also have a low
resistance, but copper is the most useful. There are copper
wires in millions of houses in the world.

These wires carry the current to our lamps. There is
a thin wire inside an electric lamp; you can see it if you
look carefully. A thin wire has a higher resistance than a
thick one.! It tries to stop the flow of current. Then it
gets very hot.

thin
tungsten
wire

no air

electric lamp

The thin wire is not made of copper; it is made of
tungsten. All metals melt when they get hot. (Mercury
melts at a lower temperature than our usual ones.)) Tung-
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sten does not melt easily. It has to be very hot indeed
before it melts.

When the tungsten gets hot, it also gets bright. It
shines and gives a good light. It also lasts a long time with-
out breaking.

An American, Edison,? invented the first small electric
lamp. He wanted a thin wire for his lamp, and tried to
make one; but he had a lot of trouble. Thin wires easily
melt if they are made of copper. He decided to use carbon
because it does not melt. He tried cotten and hundreds of
other materials to make his thin piece of carbon. But at
first all of them broke. They were too thin and weak. They
had to be thin because they had to shine brightly. Thick
pieces do not have a high resistance. So they did not get
hot enough, and they gave no light. Edison did not stop
trying; and after a lot of trouble he made his first lamp.

Qur tungsten lamps are better than the old carbon
lamps. They are brighter and they last longer. The tung-
sten does not easily melt or break. There is not much air
inside an electric lamp; we have to take it out. Air contains
oxygen, and the hot tungsten could burn in it. Usually we
put some gas in the place of the air.

Electric fires also have wires which get hot. These
wires are thick, but they are not made of copper. They
have a high resistance. A large current flows through them
ar:d makes them hot. So we can use electric fires in winter
to keep us warm.
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In some houses an electric current also makes the water
hot. This is useful when we want a bath. The wires get
hot like the wires of electric fires; but we must keep them
away from the water. We have to separate the wires from
the water with some special material. It is not safe to let
an electric wire touch water. Water has a low resistance
to an electric current. Sometimes a person touches an elec-
tric wire with a wet hand; he ought not to do this.? He
might kill himself. The water lets the current flow easily
to his body. Then it can escape to the ground through his
legs. The current can easily flow through his body; and it
can go through his heart. Then his heart will stop beating.

Notes

1. .. .. a thick one -
XER one REEXHRRESHEEZA wire . TRX
L REE,BF ones KZ, X This book is a good
one. ( XB—A&FHB. )

These lathes are better than those ones. ( XEBZERE
IBREFERSE, )

2. Edison (1847-1931), iz (1847—1931), 4£&NA
Thomas Alva Edison, EEABEXE, EHTHREL.
BN, BEILE.

3. He ought not to do this.
ought REEZHE,.IE “NZ” o, FEHF to HAER,
ES L should 3%, XZn; You ought to answer this
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