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jVACUUM 

Vaccination has had many opponents. Its 
value, however, has now become so firmly 
established that most civilized countries make 
it compulsory. 

Vaccination will give a child or grow:q. per
son immunity from smallpox for several years, 
but the treatment must be repeated from time 
to time to give permanent protection. So 
far-reaching have been the effects of tl;tis dis
covery that even when a person does have 
smallpox to-day, it is usually a very mild form. 

Spread of Vaccine Treatment 
V accines and vaccine treatments h~Jve been 

developed for other diseases since the days of 
Jenner. · Among the principal ones are those 
for typhoid, influenza, and pneumonia. V accines 

· are a~o used to give animals immunity from 
anthrax and other diseases. (For an explana
tion of the vaccine principle see Germ Theory 
of Disease.) 
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VACUUM (vak'y1.}-um). One of the most diffi-
cult things in the world to get is " nothing." 
Men have tried their best to get a vacuum, that 
is, a bit of space with no matter in it (from 
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VALENCIA I 
The pressure of the atmosphere explains this 
tendency of air to rush into empty spaces. 

The simplest way of creating and studying 
a vacuum is with the suction air-pump. By 
reading the article on Air and its properties, 
you will see what happens in the absence of 
air, that is, in a vacuum. · 

Familiar Example of a Vacuum 
The commonest use of a vacuum is in the 

electric-light bulb. If these bulbs had air in 
them, the tiny glowing wire inside would buin 
up and break off immediately. But when we 
remove the air with its oxygen, which is neces
sary for anything to burn (see Fire), we get the 
steady glow of the wire heated white-hot by 
electricity. (See Electric Lighting.) 

Glass tubes poss~ssing a high degree of 
vacuum are also u_sed extensively in studying 
the action of electric currents. Small quan
tities of various gases are let into these tubes 
an~ electricity is passed through them. The 
X-ray tube is an example. (See X-Rays.) 

A vacuum walled-in by reflecting glass has 
been found more impervious to heat than any 

A GREAT SPANISH CITY ON THE MEDITERRANEAN 
other barrier. This .is the 
principle of the thermos flask 
and other similar devices. The 
inner glass container for 
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: things to be kept hot or 
' cold is jacketed by a vacuum 

between it and the outer 
container. 

A vacuum may be thought 
of as a space released from 
the atmospheric pressure 
which weighs down surfaces 
and retards evaporation. 

And it is because a par
tial vacuum will speed up eva
poration, that the vacuum 
principle has been used in 
certain systems of artificial 
ice-making (see Refrigeration) 
and in the _vacuum pan. This 
is a steam-jacketed chamber 
partly filled with some sp.b
stance to be evaporated. A 

. partial vacuum is produced, 
The cathedral at Valencia, begun in 1262 and subsequently added to. ' On the left h" h h 

is the episcopal palace, which contains a large and very valuable library. W lC astens evaporation at 

Latin vacu~ts, meaning "empty"), but, .as the 
old saying puts it, "Nature abhors a vacuum." 

We are all familiar with the noisy way in 
which a partial vacuum is filled with air the 
instant Nature is allowed t9 have her way. 
When you break an electric-light globe, the 
loud '' pop '' is the noise of a partial vacuum 
closing up. If you pull a cork suddenly from 
a bottle, you first create a partial vacuum, 
which fills up with the same kind of noise. 

a temperature low enough to 
eliminate altogether the danger of burning. 

The vacuum cleaner consists of an exhausting 
pump, which creates a partial vacuum in the 
instrument. The outside air sweeps in through 
the nozzle and carries the dust or dirt with 
it. (S(}e also Electricity ; Gas ; Heating and 
Ventilation.) 
VALEN'CIA, SPAIN. Every morning at day
break the dwellers in the fertile plain in which 
lies Valencia, one of Spain's two great 1\iediter-
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