Here (Figure 8} is a very efficient
instrument of fhis kind.

This form is known as a lever air
pump. Its structure can best be
understood from an examination of
its parts (see figure 9)—is the barrel
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Fig. 9.

or cylinder in which works a tight
piston—which is cperated by means
of a rod and lever. A valve—inthe
cylinder is made to open only in
an upward direction, and a second
valve—in the piston opens in the
same direction. On the plate, from
which a pipe passes to the cylinder
a receiver is placed, and as the
lever is operated, successive quanti-
ties of air are witndrawn from the
receiver, so that a vacoum will be
prod uced.

Liet us test the power of this in-
strument. Here ia a small eylinder
of glass, open at both ends, except
that over one, a piece of bladder
has heen tightly tied. As you see,
I place the uncovered end on the
plate of the air pump, and then the
gentleman who is assisting me, ex-
hausts the air from the cylinder.
The pressure of the external air,
being now unbalanced by any pres-
sare from within, presses on the
bladder covering, forces it inward,
until—ah, there you heard it burst
with a report like that of a gun.
Now we will tie a piece of sheet
rubber over the ¢ylinder in place of
the blalder, and exhaust once niore.
A s you observe, the rubber is lorced
inward till it completely lines the
inside of the cylinder.

Let us vary the operation once
again. Instead of the bladder or
the rubber, I will ask this gentle-
man to lend nie his hand. He con-
sents. - T adjust his hand (Figure
10) over the glasy, and now we
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will exbaust the air from within.
h I eee the gen-
j%%\ tlemen’s hand
drawn forcibly

. into . the "eyl-

inder, and at
j every stroke I
notice a faint

cloud of per-
spiration filling
the cylinder.

Fig. 10. The gentleman
is unalde to lift his hand from the
glasys till we admit the air.

But an illustration even more
striking still iz this. I take now a
paid of iron half globes, made to
fit accuately together at their edges,
and provided with convenient
handles (Figure 11). You observe

Fig. 11,

however that it is a very simple
process to separate them. Now I
attach the hemispheres to the pump,
and the air is withdrawn. I will
request some of the gentlemen to
pull them apart. [Here a number
of men tried to separate the lhemis-
pheres, and caused considerable
merriment by their lusty and hearty
efforts. Though the globe was only
five inchies in diameter, it reguired
eight men to separate its parts.]

The Doctor resumed:

These pieces of apparatus arecalled
the Magdeburg Hemispheres in re-
membrance of the little S8axon town
at which the trial was first made,
Here is another device of interest;
(Figure 12), it is called the *“Weight

= Lifter,” and con-
& sists as you see of
a oylinder (C) in
which operates a
piston (I*) to whiecli
a weight of thirty
pounds is attached,
A tube leads from
the top of the cylin-
der to the pump,
and now observe ag

2 “~the air is exhausted,

Fig. 12, from within the
cylinder, the pressure on the lnwér
surface of the piston forces it up-
ward raising the heavy weightalso,
These “lifters’® have been construct-
ed of sueh a size that two men
could be raised by the atmospheric
-pressure alone.

Another illustration of atmos-
pheric pressure. Here is a con-
veniently shaped tube of glass, so
arranged that it may be attached
to the pump, and the enclosed
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air exhausted. This is now done.
Now 1 place the
lower end under
water, and open
the passage, the re-
sult is a heavy and
forcible rush of the
liquid into the glass
vessel forming a
beautiful fountain.

An impressive il-
lustration miay be
)jperformed with the

apparatus here shown
(Figure 13). It consists of a stout
funnel, through the bottom of
which passes a plug of oak, nearly
three inches long. This is placed
on the upper end of

a small receiver and

partly filled with

mercury. The re-
ceiver is then ex-
hausted by meauns of
the air pump; and
// the pressure of the
» outer air on the
Fig. 13. surface of the mer-
cury in the funnel, drives this
heavy liquid through the pores of the
oaken plug, so that it falls as a beauti-
ful shower into the vessel placed for
its reception within the receiver.

Here is a long glass tube contain-
ing discs of paper and others of
metal of the same size. By turning
the tube on end, the paper and the
metallic discs fall the entire length
of the tube and, as you observe, the
bits of metal reach the bottom first
while the paper pieces come flutter-
ing down lonp afterward. It is a
commoun but an erroneous belief
that heavy weights of necessity fall
more rapidly than lighter bodies. In
practice this may be so because the
light bodies encounter much more
air in proportion to their weight
than the other, and consequently
their fall is retarded. Let us inves-
tigate by attaching this large tube to
the pump. Now we have removed
the air, and on turning the tlibe on
end, the metullic and the paper
discs fall in exactly the same tiine,
for now there is no air to oppose the
fall. The paper pioces fall as swiftly
a8 the lieavy ones. We usually do
not think of the great eflect pro-
duced by the s.r in retarding the
motion of falling bodies. Here is an
exhausted tube of glass containing
some little water. The tube issealed,
and it is known as the water-ham-
mer, The reagon for giving such a
name will he understood by all who
will very quietly listen for a minute.
As I turn the {ube on end, you hear
the coutained water fail with a loud
click ou the glass, The fall is un-
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