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the different spectators
had come to life .
operations .

„ some of whom thought he
About an hour was spent in these

the first place to deseribe the
way in which the strueted .
In the frontispiece i zents the cheapest1 rm, and i ctly resembles the com-
mon sueking pump .
Ure

in each of the two strong8 barrels in front i
8 d (at the bottom ) avalve ,

opening upwards ; se valves communicate with à
lassConcealed pipe leadir to the hole under the g

ude moveable pistons,
To the upper parts

work , (part of wlichof the pistons ar
is elevated in the eut, ) 8e racks are moved up and
down by mèans of a little g wheel turned round by
a handle affixed. A little b neath the pistons is à
small serew which serves to re - admit air into the re-
ceiver when it is in a state of exhaustion . When
the Air - Pump is to be used , d Sον α ibet leatller
Sion] ν) be placed ' uνier tiie edoe the receiver , be-
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OF AMUSEMuRENT. 151

cause the plate is liable to be scratched , and the
smallest unevenness between the receiver and the
plate would prevent the suecess of any experiment .

Tyue Shioꝛber f Fire .

Place on the top of the air - pump a small cireular
plate , pierced with holes , and supporting a small
Iindric receiver , terminating in a hemisphere , and
cover the whole with a larger receiver , having a hole
in its summit , to admit a glass funnel filled witli
mercury . The funnel must shut with a stopper , 80
as to open when necessary . Then exhaust tlie air
from the receiver , and open the funnel which con -

ich will run down , and fallingtains the mercury , wh
nmit of the interior receiver , will

all Iuminous drops , so as to re -
Son the convex

1 wn up ins
DWeér01 Hre.

Bottles broben biu Air .

Take a square bottle of thin glass , of any size .
Apply it to the hole in the air pump , and exhaust
the air . The bottle will sustain the weight of the
external air as long as it is able , but at length it will
suddenly burst into very small particles , and with à
loud explosion .

An opposite effect will be produced , if the mouth
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of a bottle be sealed 80 close that noair canescape ;then place jit in thie re iver , and exhaust tlie air from
its surface . The air which is confined within the
bottle , when the ext air is drawn off, will aet
50 powerfully as to break the bottle into Ppieces

Water hboiled % Air .

Take water made 80 warm that you eanjust bear
not been boiled ; put it
iust the air . Bubbles of

Se, at first very small, but
r, and will be at last so great,

uso much rapidity , as to give the Waterthe appearance of boiling This will continue tillthe air is let into the receiver , when it will instantlyCease.

Jour hand in it
under the ereCelver ,
air will soon be
Presen Iy become
and rise wit

oõbroken 5ʒ/ Air .

Lay a square of glass on the top of an open re-
ver, and exhaust the air . Thè weight of the ex-ternal air will press on tlie glass , and smash it toatoms .

6¹C

NMe Hand fie 6% Air .

If a person hold nis hand on an open receiver ,
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the air be exhausted , it will be flxed as if pressed by
àa weight of sixty pounds .

The Floating Stone .

JTo a piece of cork tie a small stone that will just
sink it ; and putting it in a vessel of water , place it
under the receiver . Then exhausting the receiver ,
thè bubbles of air will expand from its pores , and ad -
hering to its surface , will render it , together with the
stone , lighter than water , and consequently they will
rise to the surface , and float .

Feather and Gulnea .

It is sometimes imagined that mass for mass , a
pound of gold would be heavier than a pound of fea -
thers ; and hence the paradoxical experiment of
„ which is heaviest ?“ And yet we may place a
guinea and feather under such eireumstances that
they will both arrive at the ground at the same in -
stant of time when discharged from a proper appa -
ratus . Fig. 16 shews the glass receiver and plate of
the Air - Pump by which the air must be withdrawn ,
and it will then be seen that it is the air alone that
makes the difference in their descent .



„ placing it under the
receiver , exhaust the The apple will immediately

Al Cas fresh as when first ga⸗
this reason , that the pressure of the ex-

aken off, the air in the à ple extendsi
sometimes burst . If the

le will be restored

29—Bell .

a small bell to the wire that goes through the
top of the receiver . If you shake the wire , the bell
will ring while the air is in the receiver ; but when
theè air is drawn off. the Iwill by degrees become
ſaint , till at last not th st noise can be heard . A48
ou let the air in again , the sound returns .

Ine Mercurial Wand .

Take a piece ofstick , cut it even at each end with
u penknife , and immerse it in a vessel of mereury .
When the air is pumped out of the receiver , itwill
at the same time come out of the pores of the wood
through the mercury , as will be visible at each end
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of the stick . When the air is again let into the re -
ceiver , it falls on the surface of the mercury , and forces
it into the pores of the wood to poss
air .

When the rod is taken out , it will be found con -
siderably heavier than before , and that it has cha nged
its colour , being now all over of a blueish hue . If cut
transversely , the quicksilver will be seen to glitter in
every part of it .

Ss the place of

Featſiers heuvien than Lead .

At one end of a fine balance , hang a piece of lead ,
and at the other as many feathers as will poise it ;
then place the balance in the receiver . As the air is
exhausted , the feathers will appear to overweigh the
lead , and when all the air is drawn off, the feathers
will proponderate , and the lead ascend .

The Self - moving Wheel .

Take a circle of tin , about ten inches in diameter -
or of any other size that will go into the receiver ,
and to its eircumference fix a number of tin vanes ,
each about an inch square . Let this wheel be placed
between two upright pieces on an axis , whose extre -
mities are quite small , so that the wheel may turn in
a vertical position with the least possible force .
Place the wheel and axis in the receiver , and ex -



BOOR.

haust the ? Let there be a small pipe with a co
one end of the pipe to be outside tl

5
e top of the re-

ceiver , and the other to come directly over the vanes· —*Of the whee
When the air is exl austed , turn the cock, anda

current will rush agai 1 nes of the wheel, and
set it in motion , v ease , till the receiver
is filled with air .

Ie Arti,icial Halo .

one side of à receiver , and let the
himself at a distance from the other

Directly tlie air begins to be exhausted , thetlié
ight of the candle v ill be refracted in eireles of vari-

ous colours .

Vegetabhlè Air Bubbles .

Put a small branch of
part of aàasmall plunt , in av essel of water , and plaeing

eceiver naust the air . When
external air is taken off, the

Is of the
the particles , will make them

es of all the vessels for à long
id produce à most beautiful appear⸗

a tree with its leaves , or

the vessel in the r
the pressure of the
spring of that co
Plant , by expandii
rise from the orifle
time together , ai
ance .

uned in the air ves⸗
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Fountain to plaꝶ bij the pressure MHAir .

To produee a fountain in vacuo , it is merely neces -
sary to exhaust a glass receiver by means of the air -
pump , and when that is effected , to place the lower
end of the stop cock in a basin of water , which will
be driven up in a continuous jet by the pressure of
the air . The apparatus is represented at Fig . 18.

Eifect af tnhe Air respired from thᷣeLungs .

Half fill a wine glass with fresh prepared lime wa-
ter or barytie water , and breathe into the fluid for à
few minutes , by méans of aà tobacco pipe or glass
tube , air from the Iungs . The lime water will speedily
become turbid , and a white precipitate fall to tlie
bottom of the glass .

De Eaploded Bladder .

Take a glass pipe open at both ends , to one of
which tie fast a wet bladder , and let it dry . Then
Place it on the plate of tle pump . While the air
Presses the bladder equally on both sides , it will lie
even and straight ; but as soon as the air is exhausted ,
the bladder will become more stretched ; it will soon
vield to the incumbent pressure , and burst with a loud
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explosion . To make this experiment more easy , one
part of the bladder should be scraped with a knife,
and some of its external fibres taken off.

MHagie Fountain .

Take atall glass tube , hermetically sealed both at
top and bottom , by means of a brass cap serewed on
to a stop cock , and that to the plate of the pump.When the air is exhausted , turn the cock , take the
tube off the plate , and plunge it into aà basin of mer-
cury or water . Then t being again turned ,
the fluid , by the pressure
the tube , in the form o

of the air , will play upon
fa beautiful fountain .

% Cemented Bladder .

Tie the neck of the bladder to a stop - cock which
is to be serewed to the Pllateè of the pump , and the air
exhausted from the bladder ; then turn the stop- oοαkkto preèvent the re - entrance of
the whole from the
tran

the air , and unscrew
pump . The bladder will be

formed into two flat 8 dins, so closely applied
together , that the strongest man cannot raise them
half an inch from each other ; for an ordinary sized
bladder , of six inches aeross the widest part , will
ha ve one side pressed upon the other with à foree
equal to 396 pounds ' weight .
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Ie Animated Bacohus .

Construet a figure of Bacchus , seated on a casklet his belly be formed by a bladder, and let a tube
proceed from his mouth to the cusk . Fill this tubewith coloured water or wine , then Place the wholeunder the receiver . Exhaust the air , and the liquorwill be thrown up into his mouth . While he is
drinking , his belly will expand .

Fiotal Balloon .

Take a bladder containing only à small quantityof air , and a piece of lead to it , sufficient to sink it,if immersed in water . Put this apparatus into a jarol water , and place the whole under à receiver . Tle n
exhaust the air , and the bladder will expand , become
a balloon lighter than the fluid in which it loats, and
ascend , carrying the weight with it.

Cunious Experiment ꝛbtα ανοdVi

Many natural philosophers , in their eagerness to
display the powers of science , have overlooked one
of the first duties of life , Aadkantty ; and , with this
view , have tortured and killed many narimless ani -
mals, to exemplity the amazing effects of the air -
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bump . We, however , will not stain the pag of this
little work , by recommending any such species ol

eruelty , which in many instances can merely gratify
curiosity : but as our readers might Iike to read the
effect on animals , we extract from the leurned Boyle,
an account of his experiment with a viper .

He took a newly - caught viper , and shutting it up
in a small re er, extracted the air . At first , upon
the air being drawn aw ly, thè viper began to Swell:

ört time after , jaws;
n to move

for air.

t gaped and opened i
Nits former lankness , and beg

5 1eiver , as if to seek
little , leaving the

he glass : soon after
1 pr

its back . Within an hour and a hal
from the time the re
tend

ligiously swelled , and
2 0blistered

iver was exhausted , the dis-

vyet alive , though its ja
lack tongue reached

ed viper moved , b

also become black in

it continued for three

dmitted , the vipers
465I, and soon after ope

tinued some time, as it
theére were some re flife
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into a métal vase half d with water , I pouredvery gently an equal quantity of

mixture n ther , so that noht take place in the two liquids . Thewas placed under tlthe eiver of an air - pump,which was s0 fixed upon its support , as to remain
nen the air was pumpe d out . Atthestroke of the piston the ether became in “ teof ebullition , it wa evaporated in less than a min ute ,and the water remained converted into ice. The

experiment was made in an apartment , the tempera -ire of hich was 16 deg. R.

steady wꝛl

Syaryeigio
menll ,

ssively several full
2 ceiver, inverted over10d with atmospheric air , and after -with vital air . He found

That in atmospſieric airTho first sparrow lived

water . It was f

HOURS. MIN.

The second sparrow Iived . .
The third sparrow lived
e Water rose in the

e of the fir 1
and the third produced no :

four the life of tl
rption .

In vααν air or Oοοgen . HOURS MIN
4 The first sparrow lived . 5

1 8045Secon 63 2The third . 4 44 0The fourth .
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elicit tl conclu -

Voe ng

must be had to the
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NRe Pressure Water .

ssure of water may be known to every dne Ule
Who will only take the troubleto look at the oockEOH. e 0r
a water - butt when turned ; if the tub or eistern be U

h much greater velbeit ' lbsefull , the water Wit
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