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Some Experiments touching Animals, made inthe Aix-

pump by the Perfons formerly mentioned,viz. Mox-

§ Compare Numb. 62 freyyr Hugens and M. Papin ||.
and 63 of thefe f g pin|l

Traltsy where many Experiment8of thiskind, made by Mr. Boyle, arerecord:d.

“\Neday I included in the vacsnman Infeiz which refembles
a Beetle, but is a little bigger ; and when I perceived it
toappear dead, | gave it Airagain, and it foon after recovered.
Then I putitin the vacuumagain, and having left it there for an
hour, I readmitted the Air, and found, that the Infe& needed then
much more time to recover, I included it there the third time,
and having left itthere two daies, I gave it Air again, and faw,
it needed above ten hours before it began to ftiragain; yer it re-
covered well enough this time : But having put it in again the
fourth time , and left it there eight daies, it would never ftir
again,
glnte,n_di'ng to try the likeupon a Butterfly, I faw, that when 1
veadmitted Air to it, that thetop of its back , which before was
much fwelled, did fall-inmore than it fhould, and the Infe& would
not recover,

1 alfokilled inthe vacwum many Animals that breath, as Birds,
eMice, Rats, Rabbets, Cats ; and fome of them [ recovered by
quickly giving them Air again, before the Engine wasquite ex-
haufted ; but I'never faw any of them revive, that had been in a
perfeé . vacuum.

Monfieur Guide did make frequent Diffe&ions of fuch Animals
as we had'thus killed, and obferved among other things, that
their Lungs fell tothebottomin water. In a little Book of his,
printed of this Subje@, he hath declared his opinion concerning
this Experiment. He being a lover of truth, I am perfwaded,
he will not takeit amifs,if 1 deliver my fentiment about it,which
1 think more probable than his.

He faith, that the Solidity or Clofenefs of the Lungs of Ani-
mals that havedied in wacus, comes from hence, that the Blood,
which is propelled into the Lungs by the Vens arteriofz, doth fo
firongly prefs the bronchiof the drteria afpera , that it exprefles
the Air out of them, and gluesas *twere their fides to one ano-
ther,  But for my part, 1 donot believe, that the Blood of the
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veNA arterz'oﬁ can thus comprefs thofe bronchi , becanfe that the
faid biood is- inclofed in its veffels, that keep and hinder it from
compreflingothers, Yet I am notignorant, that the things that are
included in the ()t’jép/zgzgm do indeed comprefs the afpera arreria,
and thatthe afpera arrerza by being fill’d comprefles a0 the Oefo-
phagus, upon the account of the fcituationof thefe two conduits,
But it appears not at all,that the finalleft ramifications of thofe bros-
chi,and of the vena arteriofs,are {cituate in the fame manner; for, the
bronchi being harder than the arterial vein, they will comprefs 72
more eafily, than be comprefled 4y 72 ; and {0, if you fhould blow
them up with Bellows, they would glue the fidesof thar vein tipe-
ther, and hinder the ;€irculation: Which is dire@tly contrary o
the Experiment ; as M. Gusde himfelf obferveth,

It is therefore far more probable, that, if the Lungs be com-
prefled, that compreflion be made by the plewra, which may te
fwelled withinthe Breaft , as theskin is fwelled without, Turt it
is not neceffary, that the Lungs be compr@lﬁ’d in wacno , tomale
them fubfide in water. For I havedivers times put piece: of Lungs
and whole Lungs in the wacuum, and they remained there extremes
ly fwelled ; but asfoon asthe Air wasagain intromitted, they be-
came very flat and red, and funk to the bottom in water, Which
fhews , that 'tis fufficient for getting the Air out of the Lungs, to
render them clofeand red 5 and 1 havenot beenable to produce
this effe& but by means of the Exhaufting Engie. For, 1
have left Lungs a whole night between two plates with a great
weightuponthem , to endeavour to exprefs the Air out of them,
but it would not fucceed, and thofe Lungs did ft:!! Aoat upon the
water. [ havealfo tried to make the Air re-enter i; io the Lungs
after 1 had rendred them folid in the Engin, and bt I fouud
very eafie 3 for, drawing themout from the bottom of the vater,
I did blow into the afperaarteria; and the Lungs fweiled igain
and refumed their ordinary colour, and floated on the water, And
this is that. which befalls the Lungs of Infants new-born.
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Promifcuous Experiments made in the Air-pump lskewife , by the
fame Perfons.

manner above-recited, I made ufeof Eels-skins to ap-
ply them clofe to the Cover. But I found them not proper
for things that are integded to be conferved a long time, becaufe
by drying they grow fpringy , and this fpring is capable to raife
the whole pillar of Air that prefles the Regeiver againft its Co-
ver; and fo the Air gets in between, and fills the fpace ex-
haulted.

Afterwards I employed Mutton-skin s but that fticks yet lefs
elofethanan Eel-skin: For, affoon as the external Air comes to
prefs uponit, it makesall the water, whichwetteth the skin that
ftands over without , enter into the emptied Receiver, and you
may fee little drops of water coming out of the pores of the
skin that is under the Receiver ; and after the water is all entred,
the Air quickly gets in the fame way.

At length I took a Lambskin, and by means thereof I have
kept Receivers empty eight daies together , and never perceived
it fail. ~ Yet, for greater fecurity, I do put Turpentine round a-
bout f{uch Receivers as I mean to keep ftaunch a long time.
Mean while, this difference betwixt the skins of Mutton and
Lambs is fomewhat remarkable, and confirms what Phyficians fay
of the different Couftitution of bodies in Youth and old Age.
I have afterwards found, that Paper wetted ferves as well asa
Lambskin; but you muft put Turpentine about it before it be
dry.

}(’)ne day I cover'd a Receiver , whofe fourth part was fill'd
with water, and the reftallempty. I put it over the flame of a
Candle, and faw, that the water boiled very quickly, yet the
glafs not much heated ; o that the water boiled neara quarter of
an hour with a great cbullition, and the glafs was no more than
tepid. I then took it away from the flame, and faw, that the
water continued a very great while boiling, andthat it began
again from time to time. I then belicved, that the vapours, which
had been raifed into the Air, were recondenfed by the cold, ind
that that made the hot water bubble up, as water ufually doth
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when ‘tis put into the Engine, and the Air that prefles it ex-
haufted. Meantime, I have fince made the fame Experiment with
a Gage, and [ did not perceive, thatall the bubbles that iffued
out of the water, made the Mercury rife to feafe.

After this, I left my Receiver expofed to the Frof, and 1
found, that the Ice which was made therein was not yet quite
free from-bubbles, though the water thereof had toiled in the
wacuwm, which, one would think, fhould have drivenout all the
Air: Yet the bubbles were there far lefs numerous than in Ice
made of ordinary water. 1 perceived not, that the Quickfilver
was much rifen inthe Gage, Afterwards I mejted this Ice, and
put the water abroad to freez again, ftill without taking it out of
the vacsum, and T found, that this fecond time it was very much
freer from bubbles. The Glafs did not break ; but becaufe it
was fomewhat conical, we could not know, whether it remained
whole upon the account of its fignre, or becaufe that the water,
which was frozen within, was freed of Air: And [ could rot
make the Experiment with glaffes of another figure, becaufe the
Froft did ceafe.

After this, I made Spirit of Wine boil in wacuo in the fame
manner I did the Water; and I faw, that it boiled much fooner.
It made the Mercury rife about aninch in the Gage, Then [ teok
it from the fire , and faw it continue in its boilings and even
finking the Receiver into cold water, it thereupon boiled much
more {trongly. One would think, this proceeded from an Anti-
perifiafis ; but we have more ground to fay, it came from hence,
that the vapours of the Spirit were condenfed, and fo made the
Receiver more empty ; whichis fufficient to mwake the Spirit of
Wine boil, even though it were not hot. The Quickfilver did
intwo hours fubfide again, to near half a line as low as it had
been, Then I put the Receiver over the flame again, and made
the Mercury rife more than two inches; but then the Receiver
cracked.

Oneday I took a Tube of Plafter of Parss, open at one end,
and clofe at the other. I applied the open end to the cement as |
was wont todo Receivers; and I faw it wasnot pffible thus to
exhauft it, becaufe the 4ir did eafily pafs #hrough the Plafter. I
put thereforea Tube of Ironon the Engin, fo as having filled it
with water, the Tube of Plafter was cover’d therewith; and
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then having caufed the Pump to be plied, I found, that the Water
did pafs s eafily through the faid Plafter. I therefore cover'd it
with Venice-Turpentine inftead of water, and then I faw, that it
evacuated very well, and that nothing paffed through it for the
{paceof twohours. Then I took fome Oyl very hot, and pou-
red it over the Turpentine, which did melc by this heat and paffed
through the Pialter,  Then 1 took off this Tube which was fo
pervaded by the Turpentine,and I faw,that that had made it tranf-
parent, Which effe& is pretty like , and is to be explicated in
the fame manner as, [that of the little Stone called Ocwins munds.
Thus we may be aflifted by the Weight of the Air to make divers
forts of Glues penetrate Plafter, baked ‘Earth, Wood, &c. And
poffibly thofe, who fhall makea good number of fuch trials, will
find their labour and pains recompenced, by giving to thofe ma-
terials fuch properties, as they never had before,

I dida!fo put fome Eggs in the vacunwm, and oneday I faw one
of them break, which 1 bhad puc in a fmall Receiver. It burft
upon the very firft fu&ion : But fince that time T could never make
any break , though I exhaufted as much as 1 could. thofe Re-
ceivers wherein I bad put fome. You muft therefore begin to
crack them alittie before you put them in the wacunm, and then
they do eafily break quite, and whatisin the Egg rifeth all into
avery thick froth, I alfo put fome of thefe, thus order’d , over
the fire, where they boiled very eafily , not being preflfed by the
Air, butthey boiled there very long, before it began to appear
that they were foboiled aste be ready to eat.

All the little bubbles that appear in Muflard, do fwell and
break inwvacso , and after chat, the Muftard is feen to be without
bubbles.

One day I included a dlack Ribbon in the vacusm , and then
burnt it with a Burning-glafs,  Abundance of fmoke iffued out of
it, which fell by lictie and little, and fo permitted us to fee the
Ribbon plain'y ; which appeared not at all changed. Butafter
1 had returned the Air untoit,and touched it, I found it all turn’d
to afhies.

Anothertime I caufed aifo fome Guupowwder to be burnt after
the famemanner 3 and I was much furprized tofee, that it burnt
grain by grain, none of the grains kindled firing thofe which
touched.  Another time when the Sun had lefsforce, T could not
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.at all kindle the Powder, but I made it only beil and emit ftore
of finoke. 1 had puta Gage in the fame Recipient, by means
whereof I obferved, thatall that fmoke produced no Air ; forthe

vickfiiver did not rife in the Tube. I notedalfo, that this
finoak falling upon the Paft-board, on which I had put the Pow-
der, appeared yellow of thecolour of Brimftone, Afterthat , I
took out the Powder that remain'd, being like a black mafs, and
having put it upon burning Coals, 1 faw it burned as doth Salc-
Peter ; and fo it appear’d, that the fulphur wasalmoft all exhaled.

I was willing to reiterate this Experiment, and I then faw,that
the Powder, after boiling, fuming, and being kindled grain by
grain, (as inthe firft Experiment,) at laft flathes out all at once,
whenone hath the patience to hold the fire to it with a Burning-
glafs.  And when the fumes are grown clearer, you may fee needles
of Saltpeter fticking to the fides of the Receiver.

Another time, I put the weight of 12 or 15 grains of Powder
in a glafs fhaped like a Cupping glafs, capable to ho!d 14 ounces
of water, and having put firetoit, I made the Powder boil and
fmoak as ufually. Afterwards, feeing that the corns began to
crack very near one afteranother ; I then took away the burning
Concave, for fearall fhould be kindled together : But it was al-
ready too late ; for, the corns did continue to crack longer than
a fecond of time, andat laft a!l kindled , though there was then
nothing left to heat them but the fire which they had kept within
themfelves. The Receiver was lifted up above a foot high, with-
out breaking.

Another time, I put the weight of 18 grains of Powder, to-
gether with a Gage, into a Receiver holding feven pound water 3
and [ faw, that the Powder was more difficult to be kindled,
than in finall Receivers.  Yetarlength it was kindled altogether,
and made the Quickfilver rife to the height of an inchand a ha!f in
the Gage ; and I am very wellaffured, that all that Air was not
come from without 5 for that part of the Receiver, to which the
Cover isapplied, bad alwaies been under water.

From what I have been relating, it may be concluded, that
there isa fifth part of Air in Guopowder; fuppofing, as other
Experiments do thew , that Air is about a thosand times lighter
than Water. For, in this Experiment , the Mercury did rife to
the eighteenth part of the height where the Air commonly fuftains
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ity and confequently the weight of 18 grains of Powder did
yield Air enough to fill the eighteenth partof a Receiver that
conrains feven pound of water,  Now, this eighteenth part con.
1ains 49 drachms of water : Wherefore the Air, that takes up an
equal fpace, being 12005 times lighter | weighs = of 49 drachms,
which 13 mcre than 3% grains, It follows therefore, that the
weight of 18 graias of Powder which 1 employed in my Experi-
ment, contained more than 2% of Air, which isabout the fifth part
of eighteen grains.

It may alfo be calculated, how many times this Air hath been
comprelfed in the Powder: But this calculation is more uncer-
tain than the former, becaufe we know not, whether this Air took
up more or lefs than the Gifth part of the fpace which the Powder
polleffed.  Butyet ’tis certain, that, though it had ¢ven taken u
three fonrths of the whole room of the Powder, and that the four-
teen grainsof the other matter had taken up no more than the one
remaining fourch part, ftill this Air would have been comprefTed
about three hundred times.  To calculate thisy I fuppofe, that
the fpace of a Cubic fuot can hold only 72 pound of Gunpowder,
which do contain more than 14 pound of Air, by the forcgoing
¢aleulns 5 -which quantity of Air is thercfore fouad inclofed in the
three fourths of a Cubic foot. Now, this fpace doth ufually con-
tain butabout fix drachms of Air : Whercfore, to make it hold
fourteen pound of Air, which is near three hundred times fix
drachms, itmuft nceds be, that that Air be compreffed near three
sundred times.

There is veafon to Lelieve, that this Compreflion is much
greater, becanfea Cubic foot can hold much more than feventy
two pound o Powder,and becaufealfo that the fifth part of the
v.cight muft rot, in appearance , poflefs alone the three fourths,
and all the reft rake up no more than owe fourth of the fpace pof-
{fcTed by all the Powder.

I fhould therefore make no difficulty to believe, that all the
ciic@ of Gunpowder comes from the Air which is compreffed
therein, and cfpecially in the Saltperer; for I bhave not ob-
feeved, that Brimftone yields Air.  Poffibly alfo we may find in
time, that all other Fulminations , Ebullitions and Fermentations,
that make fuch furprizing motions , are nothing elfe but Air com-
prefled expanding it felf,
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