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Have you ever tried to pick limpets off a rock? If so, you know how tight they
cling. the limpet clings to the rock just in the same way as this leather does to the
stone; the little animal exhausts the air inside it's shell, and then it is pressed

against the rock by the whole weight of the air above.

Perhaps you will wonder how it is that if we have a weight of 15 Ibs. pressing on
every square inch of our bodies, it does not crush us. And, indeed, it amounts on
the whole to a weight of about 15 tons upon the body of a grown man. It would
crush us if it were not that there are gases and fluids inside our bodies which

press outwards and balance the weight so that we do not feel it at all.
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This is why Mr. Glaisher's veins swelled and he grew giddy in thin air. The gases
and fluids inside his body were pressing outwards as much as when he was below,
but the air outside did not press so heavily, and so all the natural condition of his

body was disturbed.

I hope we now realize how heavily the air presses down upon our earth, but it is
equally necessary to understand how, being elastic, it also presses upwards; and
we can prove this by a simple experiment. I fill this tumbler with water, and
keeping a piece of card firmly pressed against it, I turn the whole upside- down.
When I now take my hand away you would naturally expect the card to fall, and
the water to be spilt. But no! the card remains as if glued to the tumbler, kept
there entirely by the air pressing upwards against it. (The engraver has drawn
the tumbler only half full of water. The experiment will succeed quite as well in
this way if the tumbler be turned over quickly, so that part of the air escapes
between the tumbler and the card, and therefore the space above the water is

occupied by air less dense than that outside.)

And now we are almost prepared to understand how we can weigh the invisible
air. One more experiment first. I have here what is called a U tube, because it is
shaped like a large U. I pour some water in it till it is about half full, and you will
notice that the water stands at the same height in both arms of the tube, because
the air presses on both surfaces alike. Putting my thumb on one end I tilt the tube
carefully, so as to make the water run up to the end of one arm, and then turn it
back again. But the water does not now return to its even position, it remains up
in the arm on which my thumb rests. Why is this? Because my thumb keeps back
the air from pressing at that end, and the whole weight of the atmosphere rests
on the water at the other end. And so we learn that not only has the atmosphere
real weight, but we can see the effects of this weight by making it balance a
column of water or any other liquid. In the case of the wetted leather we felt the

weight of the air, here we see its effects.
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Now when we wish to see the weight of the air we consult a barometer, which
works really just in the same way as the water in this tube. An ordinary upright
barometer is simply a straight tube of glass filled with mercury or quicksilver, and
turned upside-down in a small cup of mercury. The tube is a little more than 30
inches long, and though it is quite full of mercury before it is turned up, yet
directly it stands in the cup the mercury falls, till there is a height of about 30
inches between the surface of the mercury in the cup, and that of the mercury in
the tube. As it falls it leaves an empty space above the mercury which is called a
vacuum, because it has no air in it. Now, the mercury is under the same
conditions as the water was in the U tube, there is no pressure upon it at the top
of the tube, while there is a pressure of 15 Ibs. upon it in the bowl, and therefore

it remains held up in the tube.

But why will it not remain more than 30 inches high in the tube? You must
remember it is only kept up in the tube at all by the air which presses on the
mercury in the cup. And that column of mercury now balances the pressure of the
air outside, and presses down on the mercury in the cup at its mouth just as much
as the air does on the rest. So this cup and tube act exactly like a pair of scales.
The air outside is the thing to be weighed at one end as it presses on the mercury,
the column answers to the leaden weight at the other end which tells you how
heavy the air is. Now if the bore of this tube is made an inch square, then the 30
inches of mercury in it weigh exactly 15 Ibs, and so we know that the weight of
the air is 15 |bs. upon every square inch, but if the bore of the tube is only half a
square inch, and therefore the 30 inches of mercury only weigh 7 1/2 Ibs. instead
of 15 Ibs., the pressure of the atmosphere will also be halved, because it will only
act upon half a square inch of surface, and for this reason it will make no

difference to the height of the mercury whether the tube be broad or narrow.

But now suppose the atmosphere grows lighter, as it does when it has much damp

in it. The barometer will show this at once, because there will be less weight on
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the mercury in the cup, therefore it will not keep the mercury pushed so high up

in the tube. In other words, the mercury in the tube will fall.

Let us suppose that one day the air is so much lighter that it presses down only
with a weight of 14 1/2 Ibs. to the square inch instead of 15 Ibs. Then the
mercury would fall to 29 inches, because each inch is equal to the weight of half a
pound. Now, when the air is damp and very full of water-vapour it is much
lighter, and so when the barometer falls we expect rain. Sometimes, however,
other causes make the air light, and then, although the barometer is low, no rain

comes,

Again, if the air becomes heavier the mercury is pushed up above 30 to 31 inches,
and in this way we are able to weigh the invisible air-ocean all over the world,
and tell when it grows lighter or heavier. This then, is the secret of the
barometer. We cannot speak of the thermometer today, but I should like to warn
you in passing that it has nothing to do with the weight of the air, but only with

heat, and acts in quite a different way.

And now we have been so long hunting out, testing and weighing our aerial
ocean, that scarcely any time is left us to speak of its movements or the pleasant
breezes which it makes for us in our country walks. Did you ever try to run races
on a very windy day? Ah! then you feel the air strongly enough; how it beats
against your face and chest, and blows down your throat so as to take your
breath away; and what hard work it is to struggle against it! Stop for a moment
and rest, and ask yourself, what is the wind? Why does it blow sometimes one

way and sometimes another, and sometimes not at all?

Wind is nothing more than air moving across the surface of the earth, which as it
passes along bends the tops of the trees, beats against the houses, pushes the
ships along by their sails, turns the windmill, carries off the smoke from cities,
whistles through the keyhole, and moans as it rushes down the valley. What

makes the air restless? why should it not lie still all round the earth?
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It is restless because, as you will remember, its atoms are kept pressed together
near the earth by the weight of the air above, and they take every opportunity,
when they can find more room, to spread out violently and rush into the vacant

space, and this rush we call a wind.

Imagine a great number of active schoolboys all crowded into a room till they can
scarcely move their arms and legs for the crush, and then suppose all at once a
large door is opened. Will they not all come tumbling out pell-mell, one over the
other, into the hall beyond, so that if you stood in their way you would most likely
be knocked down? Well, just this happens to the air- atoms; when they find a
space before them into which they can rush, they come on helter-skelter, with
such force that you have great difficulty in standing against them, and catch hold

of something to support you for fear you should be blown down.
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