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ohe Continuation of the Expeviments coucerning Re(piratiqn, promifed in the precedent Trall,
and communicared by the fame Noble Author,in Ten other Titles 3 Viz. Of the Accidenss, that
bappen’d to Animalsin Air, brought o & Confiderable degree of Ravefallion ; To whichis an-
wex'd a digrelfive Experiment concerning' Refpiration npow wery bigh Mountains. Of the 0bfer=
wations produced in an Animal by Changes a5 to Rarity and pen/f‘ry made in the (gl -fame 4ir,
Of an unfucce[sfull Artempt,to prewent the Neceflity of Refpiration by the Produition of Growth
of Animals in'the Vacuum Boylianum 5 together with rwo digre/Jive Expeviments concerning
the Expanfien of Bloud, and other Animal juyces, as alfo qtber_foﬁ parts,evenin cold Animals.
Of thé power of Afluefaction to enable dnimals to bold ont in Aiv, by rarefattion made unfie for
Re[piration. Some Experiments fhewing, that Air, become unﬁt fqr Refpiration, ‘may retain its
wonted Pref[nre. Of the e of the Air toelevate the Steams of Bodies. Of the long continuance
of a Slow-worm and a Lecch alive in the Vacuum. Of what bappen'd to fome Creeping
Infe&s; andof the Plzwnomm;juggeﬂed &y Winged lofeéts, in the fame. Of the Necefity
of Air to the motien of [uch finallereatures,as Ants,and even Mites themfelves. A Accom
of two Books : 1. TR ACTS awritten by the Housourable Rob. Boylc_:, concerning Cofmical
%alitiu s Subterraneal and Submarine Regions 3 the Bottom of the Sea s 1ogether with
an Intyodullion tothe Hiffory of particular %{litiﬂh ILCATALOGUS PLANTA-
RUM ANGLIE, operi]ohannisRaji.A0.4.¢ Soc.Regiae .

A Preface concerning thefe Experiments.
Though,to [bun prolixity,tkePreface,which the Anthor had made to all be wrote abous Refpi—
tation,have.becn purpofely omisted 5 yes there are fome ferw points [0 mecefJayy tobe taken wotice
of that *tis thought anfit 1o leave them wholy snteuch’d. For, the following Experiments bo=
ing wor at fivSt written for the Prefs,and thrown by for many years till they were very hastily ga-
ther'd together ,and in fome places [upply’d with otheys, litrle lefs haflily an.ne-x’d to make fome
weceffary fupplys,the Reader musl not ¢xpell in J[ud’ a Cafnall Kra& (which the Author con-
feffes 1o be one of the wwost imperfeik aud immeshodicall of all bis compofures)any thing but Novel-
ty,and Truth,and an Earneit defire 1o be [erviceablein an Inquiry [0 important to Mankind, to
the Cavions in general,and efpecially o Phyfisians, who by the incouraging mention they have
made of bis feymay endeanonrs i this kind \have invited him 10 4dd thefe many new Experiments
2o thofe few,they had hitherto exercifed their Wits mpon 3 And 1o leave them the more freedom te.
do [0,be puspsfely forbore to confirm,or confute any Hypothefis,or (o much as propofe any of his
ownsdeclaring it te be bis Aime ot to efpon[e or make a party,but 1o communicate to the Cavions
Jome matters of fa&,that are new 5 and 1 an historical way imparsially delivered.  No more
of Preface is mow to be added, ' but that '1is thought fit, for prevention of Anbiguity. to give thig
Advertifement touching the greund of the Title of Vacuum Boylianum, to be.met with in thefe
Expeviments 3 That a5 Learned manboth Englifh a'nd-Fornigmr&, in their “writings have fumiu
arly for distinttion [ake imploy’d the Tinles of Machina Boyliana,and Experimenta Boylianas
fo the Author,that writ thefe,for the most pars in hast,and for bis own memory,did for difparch
[ake,call the abfence of the dirprocured in bis Receivers,our Vacuum s whence by Analogy was
fram’d the Vacuum Boylianum,which he therefore thinks the le(s improper, becau fe to calli$
Vacuum abfolutely,would be judged by inany a declaring him[elf a Vacuilt.who does not yet owm
the being either of theit opimion,or a downright Plenilt 5 or elfe he muit bs tronblifome 10 the.
Reader and bim[elf,by frequently explaining, what fort of Vacuum he underfiands § whereas
ke declaves once for all, that by the Vacuum Boylianum be means [uch a Vacairy oy A5 (ence of
Common Airyas & wons 10 be effe@ed or produc’d in the operations of the Machina Boyliana.
X
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The XI. Title.
Of the Accidents that bappen’dto Animals in Air brought 10 & confiderable de-
ree, but not near the ntmoft one, of Rarefaition,
N the Generality of our Pneumatical Experiments upon Animals, ig
| fuited with our purpofes,to rarifie the Air as much, and for the moft
part as faft,as we could ; but 1 had other Tryalsin Delign, whercin an
extraordinary degree of Rarefadtion, but yet not near the higheft to
which the Air might be brought by our Engtn, feem’d likelieft to con-
duce to my inquiries,and particularly feem’d hopefull to afford fome
light in reference to thofe Difeafes and Diftempers, that are thoughe
primarily to affect the Refpiratory Organs, or to depend upon fome.
thing amifs in Refpiration. =
Wheretore having Gages, by the help of which fuch Experiments
might be much betcer perform’d then elfe they could, I attempred- fe-
veral of them ; {ome of whofe fuccefiesI find in the following Memori-
als,
Experiment 1.
A Linotebeing put into a Receiver,capable to hold about 4% pints of
water, the Glafs was well clos’d with Cement and a Cover:
AvguB 16tk but none of the Air was drawn out with the Enginer,or 0-
therwife, Andchough no new Air was let in nor an
change made in the imprifon’d Air;yet the Bird continu’d there 3 hours
without any apparent approach to death: And though it feemd fome-
what fick,yet being afterwards taken out,it recover’dand liv’d feveral
hours.
Experiment 2.
From the abovemention’d Receiver about half the Air wasdrawn
out, a Linotebeing thenin the Glafs, and in that rarify’d
4ugsft 18th.  Air (which appear’d by a Gage to continuein that ftate ) the
Bird liv’d an hour and near a quarter before it feem’d in
danger of death ; after which the Air beingletin without taking off
the Receiver,fhe manifeltly recover’d,and leap’d againft the fide of the
Glafs ; being taken out into the open Air fhe flew out of my handtoa
pretey diftance,
Experiment 3.
‘We convey'd into a Receiver, capable to hold about 4} pints of wa-
ter, 2 Larke,together with the Gage, by the help whereot we pump’d out
of the Receiver 2 of the Air that was in it before ; then
Septomb.gth.  heedfully obferving the Bird, we perceived it topant ver
much,fo that a Learned Phyfitian (from whom I yet di{z
fented, ) judg’d thofe beatings to be Convrlfive : Having continu’d
thus for a little above a minute and a half ; the Bird fell into a true con-
vulfive Motion,that caft it upon the back. And although we made great
baft to let in the Air ; yet before the Expiration of the Second minure,
and confequently in ld}sl than half a minute from the time immedi ¢
preceding the Convuliion, the Lark was gone paltall recov ..y thivug
diversmeans were us'd to effe& it. Ex.
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Experiment 4.

Prefently afeer we put into the fame Receiver a Greenfinch,and having
withdrawn the Air till it appear’d by the Gage there remain’d bat half,
we prefently began to obferve the Bird and took notice, that, within
minute after,fhe appear’d to be very fick, and fhaking her
head, threw againlt the infide of the Glafsa certain fub-  suptembigth,
ftance whichI took to be Vomit,and which afterwards ap-
pear’d fo; upon this Evacuation the Bird feem’d to recover, and con-
tinue precty well (but not without panting) till about the end of the
fourth Minute,at which growing very lick, the Vomited again (fhaking
her head as at firft,)but much mere unqueftionably then betore,and foon
after,eat up again a little of her Vomit ; at which time (whether that
contributed to her Recovery or no) the very much recovered. And
tho fhe had,in all,cthree fits of Vomiting ; yet for the laft feven or eight
minutes that we kept her in the Receiver, fhie {eem*d to be much more
lively then was expe@ed : which may in part be attributed to a little Air
that by an accident goc in, tho it were immediately pump’d out again,
At the end of a full quarter of an hour from the firft Exhauftion of the
Receiver,the Bird appearing not likely to dye in a great while,and the
Engine being needed for other Ufes, we took out the Bird and thereby
put a period to the Experiment,

Experiment §.

I now thought it fit to try.Wﬂcther,though a Viper would not hold
out very many hoursin Air brought to as high a Rarefa&ion, 25 we
could bring it by our Engin,yet to that cold and vivacious Animal, a
very fmall proportion of Atr, in comparifon of what was neceflary to
hot Animals,would not uffice to keep it alive for a confiderable time :
TheNarration of the Experiment I find regiftred as follows.

A Viper lately bought of the perfon, that at this feafon u-
fes to take new ones,almoft from day to day, was included  prifiath,
together with a Gage ina portable Receiver,capable to hold
about 34 pints of water, Thisveffel being exhaufted,and fecured againft
the regrefs of the Air,the imprifoned Animal was obferved from time to
time ; and obferved not only to bealive, but nimbly to putout and to
draw back its tongue about 36 hours after it was firft fhut up; for which
reafon we continued the Veffel longer in the fame fhady place ; where
at the end of 60 hours looking upon her,as I was going to bed, fhe ap.
peared very dull and faint,and not likely to live much Jonger : And the
next morning being by fome occafions carried abroad, and-coming to
lookupon the Glafs prefently after dinner, 1 found her ftark dead
with her mouth open’d to a ftrange widenefs ; wherefore fuffering wa-
ter to be impelled by the outward Air into the cavity of the Receiver, to
obferve how far that veflel was then emptied of Air,we found by the wa-
ter that was driven in,and afterwards poured out again and meafured,
that 4 parts of 5, or rather § of 6 of the veflel’d Air(ifImay fo call that
which was fhut up in the Receiver ) had been pump’d out : Se thatin an

2 Air
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Alr fo rarify’d as to expand it felf to § or 6 times its former and ufual
dimenfions,our Viper was able to live 6o hours, that we are fure of,and
perhzps mighc a pretey while longer.

A digreffive Experiment Concerning Refpiration upon very bigh Mountains.
T O iliuftrate what 1 have taken notice of in the Printed Experiments

about the unfitnefs for Refpiration,obferv’d by the learned Acoffts
in the high mountains of Pariacaca,l thall here add, what I have had the
curiofity and occafion to learn from divers Travellers , whom I pur-
pofely confulted about thefe matters ; whereof you will Jealily believe
zhat not many of them have had opportunity to give Accounts.Meeting
with an Ecclefiaftical Perfon that had vifited thofe high mountains of
Armenia,(on one of which,becaufe of their height,the Tradition of the
Natives will needs have the Ark to have refted ;) I ask’d him, whether
thofe Mountains are really fo high asis given out, and whether at-the
rop of that he vilited he found any difficulty of Breathing. To the firft
part of which Queftion he anfwer’d ; That.they were really exceeding
high (which he might well judge of, having been upon fome of the moft
famous both in Enrop:, Afis,and Africa; ) and that he could not come
to the rop,becaufe of the unpaflable fnows: And to the fecord part he re-
ply’d, that whileft he was in the upper part of the Mountain he plainly
perceiv’d,that he was reduc’d to fetch his breath much oftner than he
was wont,and than he did before he afcended the Hill, and after he came
down from it. And upon my inquiring,whether or no that difficulty of
breathing might not be accidental,or peculiar to him, he told me that he
himfelf having expreft fome wonder to find himfelf fo fhort-winded, the
people told him that ’twas.no.more than happen’d to them when they
were fo high above the plain ; it being a common obfervation among
them. AndI.wasthe moreinclin’d both to make inquiry about thefe
matters ; and to believe what he faid, becaufe what he related of their
being cover’d with fnow, and of an odd Temperature of Air, I had
Iearn’d before from a Travailer of another Nation than this Perfon,and
a ftranger to him.

The fame Churchman,being ask’d by me,Whether he had not in fome
part of Enrope made the like obfervation (of the difficulty of breathing)
told me,that he had done it upon the Top of a Mountain in the Coun-
try Of Sesenes in or near the Province of Languedoc 5 which may ferve
to confirm what I am about to relate from the mouth of a Learned Tra-
vailer,that was upon the Top of one of the Pyrenesns thatis notvery re-
mote from the Mountains wé fpeak of.

This Gentleman,who was a perfon Curious and Intelligent, being
Brother in Law to ene of the chief Lords of thofe parts, was by him in-
vited,about the beginning of September to vifit a neighbouring Moun-
tain, thatisat leaft one of the higheft of the Pyreneans, which is com.
monly called Pic de Midi,upon whofe Top,(where a Tent was fpread for
them) they ftay’d many hours. His Anfwers to the other QueftionsI
asked him,are elfewherc related : All that concerns this place being that
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I find this fet down amongmy Adverfaria ; viz.[Ialfo inquired of him
whether they found the Air at the Top as fit for Refpiration as Com-
mon Air,which he told me they did not, but were fain to breath fhor-
ter,and oftner than ufuall ; and becaufe I fufpedted , that might come
- from their motion,I ask’d,whether they obferv’d it to ceafe, when they
came down to the Bottom of the Hill,which he told me they plainly did,
befides that they ftay’d many hours at the Top,too long to continue out
of Breath.

But that I may not here conceal any thing, that may conduce to the
Difcovery of the truth in the macter under confideration, I fhall here
add,that I did fometimes think it worth further Inquiry, Whether the
Sicknefs,if not alfo the Difficulty of breathing,that fome have been ob-
noxious to in the uppermoft parts of Pariacacha, and perhaps fome other
high Mountains, may not be imputed not fo precifely to the Thinnefs
and Rarity of the Air in places fo remote from the lowermoft part of
the Atmofphere,as to exclude certain fteams of a peculiar nature, which
in fome places the Air may be imbued with 2 In favour of which fufpi-
tion I remember,that inquiring once of an intelligent man , who had
liv’d feveral years in the Ifland of Teneriffe, Whether hehad been at the
‘Top of the Pic of that name,and what he had there taken notice of about
the Air ? He anfwer’d me,That he had attempted to go up to the Top of
the Mountain,but that,though fome of the Company were able to do {o,
he and fome others,before they had reached near fo high, grew fofick
upon the operation they felt of the fharp Air,and Sulphureous exhalati-
ous which infeGed it,that they were fain to ftay behind their Compa-
nions,he having already found this effed of thofe piercing fteams upon
his face (which when he made me this relation,was of a fair complexion)
that the skin began to be of a pale-yellow, and even his hair to be dif-

colour’d.
The XII. Title.
Of the Obfevvations produced sn an Animal in Chauges as to Rarity asd Den-
[ity made in the {elf-(ame Air.

In the Experiments hitherto recited,the Animals that were recover’d
from a gafping Condition, have been fo, by letting in frefh Air upon
them,and not the fame that had been withdrawn from them. Wherefqre
I thought it very requifite to try, Whether the fame portion of Air,
without being renew’d ,would,by being expanded much beyond its ufu-
al degree,and reduc’d toit,ferve to bring an Animal to Deaths doory
and revive him again ; (ince by the fuccefs of fuch a Tryal,it would no-
tably appear, that the bare change of the confitence of the Air, asto
Rarity and Denfity, may fuffice to produce the abovementicned Ef-
fets.

But to devife a way to put this Experiment in pra&ice appear’d no
eafy matter ; linceitrequired a Receiver that fhould be tranfparent,
& be capable of changing its bulk without fuffering any Aiy to getin

or out, .
’ To
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To furmount thefe difficulties, the firft thing I thought on was, to
take & fine limber and clear Bladder of a fheep or hogg, made more
tranfparent by being anointed with Oyl, which was done on the out-
fide, that the finell ofit might lefs offend the Animal to be included.
Then we clipp’d off as much of the Bladder at the neck, aswas judg’d
abfolutely neceflary to make an Orifice capable of letting in a Adoufe ;
that fort of Animals being, by reafon of their fmallnefs, the fitteft of
thofe furnifh’d with Lungs and hot blood, we conld procure. And
whereas it feemed very difficult, when the neck of the bladder was cut
off,to make up fo large an orifice without wrinckles, at which the rari-
fied Air may efcape; to obviate this inconvenience we provided a round
flick fomewhat lefs then the Orifice 5 that, the wood being laid over
with a clofe and yielding cement, (for, pitch or the like common ftuff
will not alwaies ferve the turn) we might be able to tye the bladder faft
and clofe enough upon the thus ficeed ftopple.

And now to reduce thefe things to pra&ice, and by their help make
our deligned Experiment, we included a AZowfe into a Receiver made
according to this way,leaving in the bladder as much Air,as we thoughe
might fuffice him for as long a time as the Experiment was to laft. Then
putting this limber or extenfible Receiver,if I may fo call it,into an or-
dinary one of Glafs,and placing this Enginé¢ near 2 window, that we
may fee through both of them ; the Air was by degrees pumped out of
the external Receiver,(as for diftin®ion fake I fhall call it,) and there-
upon the Air included in the bladder did proportionably expand it felf
and fo diltend the external Receiver, till being arrived at a degree of
Rarefa®ion,which rendred it unfic for the inclauded Moufes Refpira-
tion,] perceived,though with fome difficulty, in this Animal the ligns
of his being in great danger of fudden death. Whereupon the outward
Air,being haftily let into the external Receiver, compreffed the {welled
bladder to its former dimenfions, and thereby the included Air to its
former denfity,by which means the fainting Aonfe was quickly revived.
Having given him fome convenient time of refpite, the Experiment
was reiterated with the like fuccefs, and we doubted not but the third
tryal, we made, would have ended as the two former did ; but that,
wgileﬁ we were confidering of the ficknefs of the Moufe, which,by rea-
fon of fome opacity that could fcarce be avoided in the wrinckled blad-
der,was not,as to its degree, fo eafily taken notice of, it grew irrecove-
rable by the fubfequent condenfation of the Air.

N.B. The Confirmation of this by further Experiments will proper-
by fall under another Title. .
The XTIII. Title.

Of an wfncée[sfrll Attempt to prevent the neceffity of Refpiration by the Pro-

du&ion or growth of Animals in our Vacuum. )

Havinghad frequent occalions to obferve, how quickly thofe Ani-
mals, whofe Blood is a¢tually warm,did expire in our Pacwum ; and that
¢ven thofe Animals with Lungs, whofe Blood was a&ually cold, were

not
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not able to live any confiderable time there ; Ithought it very well
worth while,and yet extreamly difficule, to try, whether thére mighe
not be fome wayes yetunpra&ifed,either to make fuch Animals as Na.
ture endows with Lungs,live without Refpiration, or atleaft to bring
fuch fxfefts,and other Animals,as can already live without Air,to move
alfo without it in our Fecuum.

Therefore conflidering with my felf what happens to Infants and other
young Animals in the Womb,and even after they come {rom thence, if
they continue to be wrapt up in the Secundines ; though as foon as they
are brought into the free Air they may be prefently kiied by being kept
from breathing : Confidering alfo,what1 elfewhere relate of the flow
Expiration of a very young Kirling in our Pacuum ; together with the
long want of Refpiration, which Cuftome enables fome Divers to en-
dure : Confidering thefe things I fay ; thoughIknow, that fomewhat
muy be obje&ed to fhew,that thefe Inftances are not altogecher full to
my purpofe ; yet they, among other things, invited me to think, that
the leal} unlikely proje&s, that occurr’d to my barren Invention,would
be thefe th.t follow.

Firit,1 thought fit to try, Whether the Seeds of refpiring Animals
might be either hatched or otherwife brought to produce Young ones
in our Vacsunm. For, if that could be compafled,I fhould obtain my
end.
Next in cafe of my failing in the former attempt, and that, which is
to be after afew Lines propofed, Ithought fittotry, whether atleaft I
could not bring the Eggs of Infe&s to hatch or be animated ; or Aure.
lias (asthey call them ) that were already alive, turn according to the
courfe of Nature,into Winged Infetls,as Flies or Butter-fifhes: (of which
tryals and thofe of the former fort,the account properly belongs to a-
nother place, where I relate the fuccefs of thefe and other attempts to

roduce Plants and Animals in our Vacsum.)

But thirdly, Conlidering that Nature bas fo ordered it, that Froggs,
though when they are grown big enough to deferve that name, theybe
amphibious Animals endowed with Lungs ; yet before they attain to
that p’itch,thcy live wholy in the water like Fifhes;I thought it the moft
expeditious and left improbable attempt we could make,to try, Whether
orno this Animal,being as a Fifh brought to live either in our Vaewum,
or at leaitin highly rarified Air,would not continue to do fo, after its
Lungs fhould be perfe&ly formed. Wherefore though I forefaw and
foretold the difficulty, that would be met with in the profecution of
this Experiment,namely that the Aereal Bubbles,that would be difclofed
in fuch fott Bodies upon the withdrawing of the preflure of the ambi-
ent wouldfo violate the flight Texture of thofe tender Animals, asto
hinder them from living long or moving freely ; yet 1 thought it very
fit to attempt the Tryal,whereof I find this account among my Adver-

faria,

Expe-
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Expersment 1.

We took a good Company of Tadpoles,and put them with a conveni-
ent quantity of water into a Portable Receiver of a round figure, and
obferved,that at the firlt exu®ion of the Air they did'rife to the top of
the water,though moft of them fubfided again, till the next exu&ion
raifed them. They feemed by their active and wrigling motion to be very
difcompofed. The Receiver being exhaufted,they continued reftlefs mo-
ving all of them in the top of the water,and though fome of them feemed
to endeavour to go to the bottom,and dived fome part of the way, efpe-
cially with their heads,yet they were immediately boyed up again. With-
inan hour or alittle more they were all movelefs, and lay Hoating on
the water ; wherefore I opened thelReceiver,upon which the Air rufhed
in,and almoft all of them (which were many) prefently funk to the bot-
tom,but none of them recovered to life,

Experiment 2.
~ Alittle after thefe,we included a lefler number of Tadpoles in a fmal-
ler Glafs,which was alfo exhaufted with the like circumftances with the
former.And whenI found the other Z'adpe/es tobe dead,I hafted to thefe,
which did not,except perhaps one,give any fign of Life | but upon let-
ting in the Air,thefe having not been long kept from it, fome few of
them did recover,and fwam up and down lively enough for fonie time,
though after a while they alfo dyed.
Experiment 3.

Some years after I repeated the fame Experiment in a portable Recei-
ver of 4 convenient kind,and though after theExhauftion was perfe@ed,
the Tadpolesdid for a while move briskly enough on the top of the wa-
ter (none of them appearing able to dive or fwim under water ) yet
coming to look on them at the end of anhour, they feemed to be all of
them quite dead,yet continued floating. And though within half an hour
after that,I letin the Air upon them,yet all the effe& of it was, that the
moft of them immediately funk to the bottom, as the reft of chem did ‘a
very little while after ; none of them,that I could obferve, recovering
any. vital motion..

Experiment 4,

There remains an'Experiment, which I often judged as well more
hopefull as more noble,if I could procure an opportunity to bring my
delign to a tryal,which I have found it very difhicult to do; neverthe-
lefs I was able to-do it once,theugh not fully.as I defired’, yet not alto-
gether without fuccefs,

We procured then,andwith muchadoe,fome of thofe odd Infe@s,which
Yelfewhere defcribe, whercof Gsars have by fome ingenious men been
obferved to be generated about the end of Axgui,or beginning of Sep-
tember. Thefefor fome weeks live all together in the water (as Tadpoles
do) fwimming up and down therein,till they are ripe for a transmigra-
tion into flyes : which it felf is fo great a Rarity in Nature, asmakes
theft lissle Creatures recompence to our Curiolity the trouble,they of-

ten
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ten give our faces and hands.Suppofing then that,if T could get fome of
thefe,and include them,being of thofe Infe&s they call Agnarilia,and fo
minute as they are,they may live a great while in the Receiver without
Air,and in the mean while attain the Period, which, according to na-
tures courfe,is wont to turn them into flyes, which might come forth
winged Creatures into a Medium not furnithed with common Air, as o-
thers of their kind enjoy ; fuppofing, I fay,that thefe Infe@s would af-
ford me fome information about thefe particulars, havisg npon much

watching met with four or five of them after a fhower of Rain, that
dropt from a houfe into a veffel laid on purpofe forit, we included
them with fome of their water into a fmall Glafs Receiver,which being
very exadly clofed, we kept in a South- window,where thefe little Crea-
tures continued to {wim up and down for fome few dayes without feem«
ing to be much incommodated by fo unufual an habitation ; and at the

end of that time,and much about the fame day, they devefted the habit

they had,whileft they lived as fifhes,and appeared with cheir Exsvie or

caft coats under their feet,fhewing themfelves to be perfe® Gunats, that

ftood without {inking upon the furface of the water, and difcovered

themfelves to be alive by their motion, when they were excited to it :

but*I could not perceive them to fly in that thin medium ; to which ina-

bility,whether the vifcofity of the water might contribute, I know not;

though they lived a pretty while, till hunger or cold deftroyed them.

Some thing in this Experiment may deferve ferious Refle®ions ; which

I cannot fpare time to offer at,

A Digr?ﬂl‘ve Experiment concerning the Expanfion of Blond and other Ani~

mal Juyces.

For fome ;))urpofcs, relating partly to Refpiration, and partly to o-
ther Enquiries,I thought fit to endeavour to obtain what information
could be procured,of the Confiftence and Difpofition to expund it felf
of Blood and other Animal Liquors ; In purfuance of which the enfuing
tryals, among others, were undertaken.

The warm Blood of aLambor a Sheep being taken as it was haflily
brought from the Butchers,where the Fibers had been broken to hinder
the coagulation,was in a wide mouth’d Glafs put into a Receiver, made
ready for it’y and the pump being early fet on work, the Air was dili-
gently drawn out : but the Operation was not alwaies,efpecially at firf};
fo early manifeft,as the Spirituoufnefs of the Liquor made fome exped ;
yet this hindered not but after a long expeation,the more (ubtle parts
of the Blood would beginto force their way through the more clammy
ones, and feem to boyle in large clufters, fome as big as great Beans ov
Nutmeggs ; and femetinies, tothe wonder of the by-{tanding Phyf(iti-
ans, the Blood was fo Volatile, and the expanfion fo vehement, that it
boyled over the containing Glafs ; of which, when it was putin,itdid
not,by our eftimate, fill sbove a quarter. Having alfo included fome
Milk warm from the Cow in a"Cylindrical veflel of about four or five
inches high, though the Operator were induced to pump a great while

Y before
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before any intumefcence appeared in the milk,yet afterwards when the
external Air was fully withdrawn,the'white liquor began to boyleina
way thit was not {o eafy to defcribe,as pleafant to behold : And this it
did for a pretty while with fo much impetuofity, that it threw up feve-
ral parts of it felf out of the wide mouthed Glafs that contained it (and
could have contained as much more) though there were not above two
or three ounces of the liquor.

A yet greater difpofition to intumefcence we thought we obferved in
the Gal,which was but fuitable to the vifcolity of the Texture.

Note,that the two foregoing Experiments were made with an Eye
caft upon the inquiry,that I thought might be made ; Whether,and how
far the deftru®ive operation of our Enginupon the included Animal,
might be imputed to this,that upon the withdrawing of the Air, befides
the removal of what the Airs prefence contributesto life,the little Bub-
bles generated upon the abfence of the Air in the Bloud,juyces,and foft
parts of the Body,may by their Vaft number, and their confpiring di-
ﬁenlion,variouffy {treighten in fome places, and ftretch in others, the
Veflels,efpecially the fmaller ones,that conyey the Bloud and Nourifh-
ment ; and {o by choaking up fome paflages,and vitiating the figure of
others, difturb or hinder the due circulation of ‘the Bloud ? Not to
mention the pains that fuch diftenlions may caufe in fome Nerves, and
membranous parts,which by irricating fome of them inro Convulfions
may haften the death of Animals,and deftroy them fooner by occafion of
that irritation,than they would be deftroyed by the bare abfence or lofs
of what the Air is neceffary to fupply them with.And to thew, how this
produ&ion of Bubbles reaches even to very minute parts of the Body,
I fhall add on this occafion (hoping that I have not prevented my felf
on any other, )what may feem fomewhat ftrange,what I once obferved in
a Viper furioully tortured in our Exhaufted Receiver,namely that it had
manifeftly a confpicuous Bubble moving to and fro in the waterifh hu-
mour of one of its Eyes,

Another Digre/five Experiment belonging to the fame Title.

To fhew,that not only the Bloud and Liquors,but alfo the other Soft
parrs, evenin cold Animals, have Aerial particles latitant in them ;
we took the Livers and Hearr of an Eele, as alfo the Head and Bo-
dy of another fifh of the fume kind, cut a funder crofle wayes fomewhat
beneath the heart,and putting them into a Receiver,upon the withdraw-
ing of the Air we perceived, that the Liver did manifeftly fwell every
way,and that both the upper and lower parts did fo likewife ; and atthe
place where the divifion had been made,there came out in” each portion
of the fith divers Bubbles, feveral of which feemed to come from the
Medsulia Spinalis or the cavity of the Back-bone,or the adjoyning parts
and che External Air being let in,both the portions of the Eele prefent-

ly fhrunk,fome of the skin feeming to be grown empty or flaccid in each
of then.

The
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The XIV. Title,

Of the power of Affucfatlion to enable Animals to bold ont in Aiwsby Rarefaltia

on made wnfit for Refpirations

The pewer of AGuefsion sn other Cafessmade me think it verywell worth try-
ing what it wonld doin Refpiration: dnd the rather becasfe I prefam ed it might
prove an Experiment of good ufesif we fhonid difcover,that by a gradsal acssftos
mance an Animal may be bronghs to live either in a much thianer Air, or much
donger in the fame Air, than at firft he could, Bt in.vegard that to make [acha
Tryal per[picnonfly enoughstbe apacity of the Bladder made ufe of in the former
Title,was like tobe an Impedimens, 1 devifed another way to obviate that Incon-
venionce, which may, I hope, be competently underfFood by the heedfnll perafal of
the following Tryals.

Experiment 1,

We included ina round Violl with a wide neck,(the whole Glafs being ca=
pable of containing about 8 ounces of Water) ayoung and fmall Mosfe, and
then tyed ftrongly upon the upper part of the Glaffes neck a fine thin bladder,
out of which the Air had been carefully expreffed , and then conveyed this
Phantsftical Veflel into a middle fized Receiver, in which we alfo placed a
Mercuarial Gage (adjufted by our elfewhere mentioned flandsrd; ) This done,
the Air was by degrees pumped out,till it sppeared by the Gsge, that there
remained-but = fourch parc in the exrernal Receiver (asfor diftin&ions fake I
eall it ; ) wherenpon the Air in theinternal Receiver expending it felf |
sppeared to huve blown the Bladder almoft half full,and the Moufe feeming ve-
ry ill at eafe by his Leaping,and ocherw.fe endeavou:ing to pafs out at the neck
of his uneafy Prifon; we did, for fear'the over thin Air won!d difparch
bim, let the Air flow into the external:Rieceiver, whereby the blidder bei: g
comprefled, and the Air in the Violl reduced to its former denfity, the little
Animal quickly recovered.

Experiment 2.

A while after,without removing the bladder the Experiment was repeated,
and the Air by the heip of the Gege was reduced to its former degree of Ra-
refaction,and cthe Moufe  after fome fruitlels endeavours to get ont of the
Glafs,was kept in that thin Air for full 4 minutes ; at the end of which he ap-
peared fo {ick thae,to prevent his dying immediately, we removed the Exte:«
nal,ard tock out the Interns} Receiver, Whereupons—though he recovered,
yet ‘twas not without much difficalty, being unable to ftand any longer epon
his feet,and for a great while after continued manifeftly trembling.

Experiment 3,

But having fi flered him to reft a reafonable fpace of time, prefumirg thst
affuefa®.on had acenftomed him to greatec hardfhips, we conveyedh m again
into the external Receiver and having brought the Air to the former d:gree
of Expanfion,we were able to keep him there for a full quarter of an hour 4
though the external Receiver did not st all con(iderably lesk ; as appeared
both by the Mercurial G2ge,and by the continuing diftenfion of the Bladder,
And’tis worth notirg, That,till near the latter end of the quarter of an hour,

nior ouly the Animal did fearce ac all appear difireffed, remaining fill very
Y 2 quuet ¢
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quiet : but which is more,whereas,when he was pat in,the tremblings former-
ly wfentioned were yee.apon him and continued fo for fome time ; yet after-
wards,in fpight of the Expanfion of the Air he was then in, they lefc him early
enough And when tha'Infernal Receiver was taken out, he did not only reco.
ver from h s fainting fit fooner then before ; buc efcaped thofe fubfequent
tremblings we have mentioned.
Experiment 4.

Incouraged by this fuccefs,after we allowed him fome time to recolle his
ft-eng h,we reconveyed him and the 0dd veflel, whereinhe wasincluded, into
the former Receiver,and pumped out the Air, till the Mercury in the Gage
wis not only drawn down as low as formerly ; but near half an Inch lower,
that there the Air m'gh: be yet furthzr expanded, than hitherto it bad been,
And though thisdid at firft feem to- difcompofe our little Beaft; yet afrer a
whilehe grew very quiet,and'continued fo for a full quarter of anhoar;when,
being defiraus to'try what operation a further Rarefa&ion of the Air would
have upon him,we caufed three Exfu&ions more to be made by the Pump, be-
fore we difcovered him to be in manifeft danger, (at which time the Bladder
appearcd much fuller then before ; ) but then we were obliged to let the Air
1nto the outward Receiver ; whereupon the Moufe was more fpeedily revie
ved then one would have fufpeGed.

And thefe tryals of the Powerof Affuefaiion feemed the more confider.
able becaufe the Air,in which the Moufe had all this while lived,had been clog-
ged and infe@ed with the excrementitious Efflaviams of his Body ; for *twas
the fame all along ,we having parpofely forborn to tske off the Bladder, whofe
regular Intumelcencies and fhrinkings fufficiently manifefted, that theveflel,
whereof "twas a part, did notleak.

PosTSCRIPT

Thonghi the fucce[s of the recited E xperiments is very promifing s yet a [ub-
[egqrent Tryal or twowhofe particmlarities are [Lipt oxt of my memory, oblige me,
in point of Candowr 10 declare, that, for further (atisfa&ion, the Tryals of the
pow:r of Accuffomance in reference to Air unfit for Refpiration, enghs ts be batia
reissrated,and to be made in differing fortsof Animals,

. Thc XVQ Titlc.

Sewe Experiments fhewing thas Air become wnfit for Refpiration, may retain

it wonted preflure.
Experiment I.

W e took a Moufe of an ordinary fize, and having (not without fome diffi.
caity) conveyed bim into an Ovall Glafs fitted with a fomewhat long and con-
fiderab'y broad neck, which we had provided, that it might be wide encugh
20 admit a Moofe in fpight of his ftruggling. We conveyed in after him a
Mercurial Gage,in wh ch we had diligently obferved and marked the Station
ofthe *‘ercury,and which was fo faltned toa Wire reaching: to the bottom of
she Dvai Glafs, that the Gage, remaining in the neck,was not in danger to be
Sroken by the motions of the Moufe in the Oval part - The upper part of the
long ne.k of the: Glafs was, notwithftanding the widenefs of it, hermetically
fe.led by the help of a Lamp and a pair of Bellows.that we might be farey tbgt

tae
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the imprifoned Animal,fhou!d treath no other Air, then that which filled the
Receiver at the time when it was nipped up. This done,the Moufe was watched

from time to time,ind though by reafon of the largenefs of the Veffel in com-

parifon of fo fmal! an Animal,he feemed to me rather drooping then very near

death ac the end of the fecond hour ; yet coming to look-upon him about balf
an hoar after,he was judged by the SpeQators quite dead notwithitanding our

fliaking of the Veffel to ronze himup.  This made me calt my eyesvponthe

Gage,whereinI could not perceive any fenfible change of the Mercaries Sta-

tion.But being unwilling to give over the Moufe witheut trying whar frefh Air

would do to recover him, T caufed the fealed part of the Glafs to be broken off,

and notwithftanding rhat his continuing to appear dead increafed the confidence

oftho’e that thoughe him fo,l obtained after a while fome faint tokens of Lifi

though I am not fure,that they would have continued in a Veflel where the

Air was fo clogged and infe&@ed, if it had not been that frefh Air was frequent.

Iy blown in by a pair of Bellows,whofe nofe was inferred into the neck of the

Glafs. This frefh Air feemed evidently, though but flowly to revive the g: {ping

Animal,whom I would not,nor could not conveniently take ont of the Glafs,

till he had gained firength enough to make ufe of his Leggs; after which with-

out breaking of the Glafs (which [ was loath to loofe,having then no other of
the kind) we took him our and found him quickly able to go upand down, Af-.
ter which {ervice,and another Tryal we had made with him,which belongs nog

to this place,we fet him at liberty to fhift for himfelf..

Experiment 2.

Such an Experiment as the former we made with like fuccefs npona fmall
Bird incladed wiss 4 Gage in a Receiver holding about a qoart of Water, The
Bird in about half an hour appeared to be fick and drooping, and the faintnefs.
and difficulty of breathing increafed for about two hours and an haif after
thag,at which time the Animal dyed,the Gage being not {enfibly altered unlefs
perhaps the Mercury appeared to be impelled up a little thoughthigher thaa ic.
was when putin; which yet might well enough proceed from fome accidental.
caufe, .

Experiment 3.

To fatisfie fome carions perfons 5 that it is not wans of Colduefs, but fome-
thing elfe in the included Air that makes it defiroy the Birds ghat are pent up
init,and by the hot Exhalations that fteam from their bodies may be fuppofed.
to overwarm it,we made the following Experiment,

In a Glafs. Viol,capacious enough to hold about 3 quarts of water, we not
only.incladed,but for greater aceuracy hermetically fealed up.a fmall Bird, and
found , that in a few minutes he began to be fick and pant ; which Symproms 1
fuffered to continue and encreafe again{t the mind ofa learned by ftander {who
thought the Animal would not ho!d out fo long ) till they had lafted jult half an
hour : at which time baving provided a veffel of water with Sal drmoniack,
pewly put into it,to refrigeratit ,(according to the way I elfewhere publitha
ed ;) and the liquor thus made exceeding cold, fomewhat ‘te the wonder of
thofe thatfelt it 5 (he Viol with the fick Bird was immerfed in it aod kept there.

in that condition for 6 minutes ; and yet it did not appear, in the judgment of
the
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the By-Randers,that the great refrigeration; that muft be this way pro-
cured tothe imprifoned Air,did fen(ibly revive or refrefh the droopin
Animal,who manifeftly continued to pant exceedingly as before, and,
as fome affirmed,more ; Sothat this remedy proving ineffe@ual, the vi-
ol was removed out of the water,and the Bird fometime after did,.as I
foretold,make many ftrains to Vomit (though fhe brought up little)
followed by Evacuations downward,before fhe quite expired,which the
did within aminute or two:of a juft hour, after the beginning of her
imprifonment.

If I had been able ( whichIwasnot) to procure more Birds, I
would willingly have profecuted this Experiment by feveral other not
unhopefull tryals ; which for want of Subje&s I was fain to leave only
defigned. '

The XVI. Title.
Of the ufe of the Air to clevate the Steams of Bodies.

In the Digreflion about Refpiration annext to the 41th of our Phyfi-
co-mechanical Experiments formerly publifhed, it ispropofed asone of
the confiderable ufes ofthe Air in Refpiration, that, being drawn into
the Lungs,it ferves to carry off with it, when "tis breathed out agaisn,
the Recrementitious {teams that are {eparated from the mafs of Blood
in its Paflage through the Lungs : from which fuliginous Excrements if
the Blood were not continually freed by the help of the Air,after nature
had been accultomed to that way of difcharging them, their ftay inthe
body might have very great and deftru®ive Operations on it,

For the Illuftration of this ufe of the Air, I fhall now fubjoyne the
following Experiment.

We made by diftillation a blood-red Liquor, which chiefly confifted
of fuch Saline and Spirituous particles, as may be obtained from the
Mafs of Blood in humane Bodies ; This Liquor is of fuch a Nature,that
if a Glafs Viel,dbout haif filled with it,be kept well ftop°d, the red Ili-
quor will reft as quietly as any ordinary one, without fending up any
{fmoak or vifible Exhalation ;” But if the Viol be unftopped fo, that the
external Air be permitted to comein, and touch the Surface of the Li-
quor,within aquarter of a minute or lefs,there will,upon this Conta&,
be elevated a copious whité fmoak,which will not only 61l the upper part
of the Glafs,but plentifully pafs out into the open Atr, till the Viol be
again ftopped.

My purpofe in this Tra& to forbeare fidingsin Controverfies, keeps
me from taking notice of the fpeculations fuggefted by fome of the Phee-
nomena of this Liquor ; which yetI thought I might lawfully mention,
as far as T have done'ir, becaufe it butadventures upon giving one of
the Ufes rather of the Air,then immediately of Refpiration it felf; and
is brought but to illufltrate what I have not found denied by any, though
confidered by very, few ; namely, the office of the Air to carry off in
Expiration the fuliginous fteams of the Lungs.  For,in our Experiment
we manifeltly fee,thar the very Conta of the Air may give the Cor-

pufcles
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pulcles of moift bodies a peculiar Volatility,or facility to emerge in the
form of Steams.I know,there are fome Corrofive Spirits,as in Nitre and
Salt,{imple, or compounded of them, that,when they are very ftrong,
emit for a while manifeft fumes ; but the difference of thofe Liquors,
and their inferiority to our red Spirit,in the Capacity of fmoaking Li-
quors,might eafily enough be manifefted,if it were judged proper in this
place,where it may fuffice,to take notice of thefe two things: The oxe
15, That when the Viol has lain ftopped and quiet a competent time, the
upper half of it will appear deftitute of fumes,of which the Air, it feems,
will imbibe,and conftantly retain bur a certain moderate quantity,which
may give fome light towards the Reafon,Why the fame Air,which will
be quite clogged with fteams,will not Jong ferve for Refpiration, which
requires frequent fupplies of frefh Air : The orher is,That it the unftop°d
Viol were placed in our Vacuum,it woald not emit any vilible fteams at
all,nor fo much asto appear if the upper part of ‘the Glafs it felf chat
held the Liquor ; whereas,when the Air was by degrees reftored at the
ftopcock,without moving the Receiver it felf,to avoid injuring its clofe-
nefs, the returning Air would prefently raife the fumes, firlt into the
vacant part of the Viol,whence they would afcend into the Capacity of
the Receiver ; and likewife,when the Air,that was requifite to {upport
them,was pumped out they a1fo accompanied it,as their unpleafant fmell
evinced,and the red Spirit,though it remained unftopped, emitted no
more fumes till the new Air was let in.

One may compare with this Liquor anotherSmoaking one,mentioned
in the 2oth of the firlt publifhed Pneurhatical Experiments,where an Ex-
periment is related of it,that has fomething in common with his , and
may fo far ferve to:confirm what is now delivered , as this alfo has
fome things additional to rhar: Befides that that Liquor being made with
Ingredients Corrofive,and of a bad name among Chymifts themfelves,
the fumes,that proceed from it,may fright many from daring to meddle
with it - whereas this our red Spirit hasbeen found potently medici-
nal for fome diftempers of the Lungs by a Dr. of Phyfick . whom 1 delired
to try it. The other Pheenomena of this Liquor I thall nmot ftay to de-
fcribe as not belonging to this place, and the Liquor it felf with very
little variation I have inthe Hiffory of Colewrs communicated,

The XVII. Title.

Of the long continnance of a Slow-worm and a Leech alive in the Vacunm

made by our Engin.

In the often cited digreflion about Refpiration,there is mention made
of the great Vivacioufnefs of Hoxufe-Snails as they call them , and how
little operation the withdrawing of the Air had upon them in compari.
fon of what *tis wont to have on other Animals. T/hall now add by way
of Confirmation,that I made Tryal upon ordinary white Snails without
fpells ;whereof two of differing fizes (the biggelt about an Inch and a
half, and the other about an Inch inlength) were included in afmall
portable Receiver,which being carefully exhaufted, and fecured agail&

the
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the Return of the Air,was attentively confidered by me, prefantly after
*twas removed from the Engine ; whereby it was eafy to difcern, that
both the Snails thruft out and retra®ed their Horns (as they are com-
monly called ) at pleafure, though their Bodies had in the fofter places
pretty ftore of newly generated Bubbles fticking to them : buc though
they did not loofe their motion near fo foon, as other Animals were in
our Facunm wont to do ;yet coming to look on them after fome hours,
they appeared movelefs an‘!very tumid, and attheend of 12 hours the
inward parts of their bodies feemed to be almoft vanifhed, and they
feemed to be but a couple of fmall full-blown Bladders ; and on the let-
ting'in of the Air they immediately fo fhrunk, as.if the Bladders having
been prick’d,the receding Air had left behind it nothing but skins; nor
did eicher of the Snails atterwards, -though kept many hours, give any
figns of life. ,

Upon a fuppofition that the cold, and clammy Conftitution of Snails
might be a main caufe of their being able to endure the abfence of the
Air fo well, I thought it worth Tryal, whether Efts and Leeches might
not yet be more able to continue in our Vacuum then a Snail ; and ac-
cordingly fome Experiments were made perfuant to that Curiofity ; the
moft fully regiftred whereof are thefe that follow.

Experiment 1. .

Weincluded ina Receiver, whofe Globular part was about the big-
nefs of a large Orange,one of that fort of Animals, that they vulgarly
call Efts + having withdrawn,but not follicitoufly, the Air, and fecured
the veflel againft the unpermitted return ofit, we kept him there about
48 hours,during all which time he continued alive, but appeared fome-
what {welled in hisbelly ; his under-chap moving the very firft night,
but not the day and night following. By opening the Receiver at length
under water,we perceived,that about half the Air had been drawn out.As
foon as the water wasimpelled into the Glafs, the Animal, that was be-
fore dull and torpid,feemed,by very nimble and extravagant motions,
to be ftrangely revived.

Experiment 2.

We took a Leech,that was of a moderate bignefs,or fomewhat fhort of
st,and having included it together with fome “water in a portable Re-
ceiver, that was guefled to be capable of holding about 10 or 12 ounces
of thatliquor ; the Air was pumped out after the ufual manner,and the
Receiver being removed to a lightfome place, we obferved, asweexpe-
¢ted that,the Leech keeping her felf under water, there emerged from
divers parts of her Body ftore of Bubbles, fome of themina difperfed
way,but others in Rows or Files, if I may fo fpeak,that feemed to come
from determinate points. Though this Producion of Bubbles lafted a
pretey while, yet the Leech did not feem to be very much difcompofed
by her prefent condition This done we difpofed of the Receiver, which
was well fecured from the ingrefs of the outward Alr,into a quiet place,
where we daily vifited it once at leaft,or oftner,as there was occ.aﬁoné

an
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and found the Leech fomewhat faftened by her tail to that part of the
Glafs that was under water, and fometimes wandring about that pare,
which was quite above water ; and ftill,when we endeavoured to excite
her,fhe quickly manifefted her felf to be alive : And indeed (which will
be thought ftrange ). appeared fo lively after the full expiration of five
natural days,that expeting fomething might have happened to the Re-
ceiver,and thereupon refolying to try how ftanch it had continued, I
6pened it under water,by which means the outward Air impelled in fo
much-of that Liquor,that I was fatisfied, the Receiver was immediately
before as well exhaufted,as others are wont to be in our Pneumatical Ex.
periments,
The XVIII. Title.
Of what happened to fome Creeping Infeits inowr Vacuum,

Notwithftanding the gredt Variety ot Reptills, that Nature does al-
moft every where produce ; yet the inconvenient time and place,where-
in the following Tryals were made,fupplyed me with fo few, that about
thefe Animals 1 find among my Adverfaria no more then the enfuing
Notes.

Experiment . 1.

We took five or (ix Caterpillars of the fumz fort ; but I could not teil
to what ultimate fpecies the Writers abour In{e&s referred them. Thefe
being put into a feparable Receiver of a moderate fize, had the Air
drawn away from them,and carefully kept from returning.But notwithe
ftanding this deprivation of Air,I found them,about an hour after, mo-
ving to and fro in the Receiver ; and even above two hoursafter that,
I could by fhaking the Vefle], excite in them fome motions, thatT did
not fufped to be Convullive. ‘But looking upon them again fome time
before I was to go to bed (which may be was about 1o hours after they
were firlt included ) they feemed to be quite dead, and, though the Air
were forthwith reltored to them, they continued to appear fo, tillI
went to Bed ; yet,for Reafons elfewhere exprefled,I thought fit to try,
whether time might not at length recover them, and leaving them all
night in the Receiver,1 found the next day,that 3,if not 4 of them,were
perfectly alive.

Experiment 2.

We took from an hedge a branch, that had a large Cobwebb of Ca-
terpillars init,and having divided it into two parts, we put them into
like Receivers, and in one of them fhut up the Caterpillars together
with the Air,which from the other was exhaufted. The event was, That
in that which had the Air,the little and difhcultly vifible Infe&s,after a
fmall time,appeared to move up and down asbefore, and fo continued
to do for a day or two ; after which, other occafions made the Experi-
ment to be neglected » whereas that Glafs whence the Air had been
drawn out,and continued kept out, fhewed after a very lictle while no
motion that we could perceive. But to try, Whether Caterpillars may
continue {o far alive in our Facunm all the winter, as the next Spring

: z or
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or Summer to proceed in the tranfmrgration to a Butterfly, is a Tryal
that we have but begun,and therefore muft not pretend to fay any thing
about its Event, _ .
The XIX. Title.
_ Of the Phznomena faggefred by Winged Infe@s in onr Vaucsmn.
When oui Phylico-mechanical Experiments wete difpatched to the
Prefs, the inconvenient feafon of the year,and the difficulty 6f makin
theReceivers,I then employed,to keep out theAir for any long time hin-
dered me from then publifhing above a2 Tryal or two of what would hap-
pen to #inged Inféfts in our Vacuum. But afterwards being provided of
more commodious Veflells,I thought fic at feveral timesto repair that
Omiffion by various Artempts ,where of the ‘chief enfue.
Experiment 1.
There were taken 4 middle-(z’d Flefs-flies, which having their heads
cut off were inclofed in a Portable Receiver, farnithed
Movemb. 12th  with a pretey large Pipe and a Bubble at the end. As foon
abour 8 5 Clock  as'the Receiver was Exhaufted, thofe Fliesloft their mo-
as,wight. tion (which was not brisk before; ) an hour or two after,
_ Xapproached them to the fire, which reftored not their
‘Motion'to them (but as to ofie of them I fufpe®ed ir had a Languid mo-
tion for awhile ; ) wherefore 1 let in the Air upon-them,after which in
a very (hort time (though not immediately) they beganone after.ano-
ther to move their Leggs,and one¢' or two.of them to walk ; and having
kept'them all nightin‘a warm‘place, when Ifent one'the next morning
to try,if they would'manifeft any motion, he told me, that for a'while
they did,though,whenT afterward rife myelf, T could not perceive any
motion in them.
Experiment 2.
About Noon we clofed up divers ordinary Flies,and a Bee or wafp 5 all
which,when the Air was fully withdrawn, lay as dead, fave
Sept. xrth.  that for a very few minutes fome of them had Convulfive'mo-
tions intheir Leggs. They'continued in this ftate 48 hours,
after which the Air was letin upon them, and rbar ‘not producingany
figns of Life in them,they were laid in the Meridian Sun,but not any of
them feem’d in any degree to-recover. )
) Experiment 3.
We puta great Flefs-flyintoa very fmall portable Receiver, where
‘at firft it appeared to be very brisk and lively, but as foon
Decbe 1xth.  as the Air wasdrawn out, fell on his back and feemed to
have Convulfive motionsin her feet and Probofcis.;, from
whence fhe prefently recover’d upon the letting in of the Air; which.
being drawn out again, fhe lay asdead : but a while after, (within a
‘quarter ,or halfan hour) I perceived,thatupon fhaking the Receiver,(he
stirred up and down, (but faintly.) This was done prerry late yefter-
night, fince whence I had not occafion to look onthe Glafs, till this
aight 2irer Sepper, when I found the fly not (whileft I ftayed to endea.
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vour it) t0 be recovered either by warmth,or letting in the Air. A while
after this Note was written,this Fly recovered;and being next morning
fealed up againin that Glafs,and kept 48 hours, though over the Chim-
ney, died for good and all, .
Experiment 4. ‘

We took a large Grafs-hopper, whofe Body, belides the Horns and
Limbs,was about an Inch injength, and of a great thicknefsin Propor-
tiod to that length:this we conveyed into a Portable Receiver of an.O-
val form,and capable of holding(by our guefs)about a Pint of water and
more,and having afterwards pumped out the Air,till by the Gage it ap-
peared to have been pretty well drawn out,we took care, no Air fhould
reenter to diturb the Experiment. The fuccefs whereof was this: Firft,
Though,before the Exhauftion of the Air was begun,the Grafhopper was
ftirring, and lively,and continued fo for a while after the beginning of
the Operation, ; yet when the Air began to be.confiderably rarified, he
appeared to be very ill at eafe,and feemed to fweat out of the Abdomen
many little' drops of Liquor,which being united trickled down the Glafs
like a lictle ftream, which made at thé Bottom a fmall Pool of clear Li-
quor,amounting to near a quarter of a Spoonful, and by that time the
Receiver was ready to be taken off, the Grafhopper was tallen upon his
back,and lay as dead. " Secondly, Though having alittle after laid the
Glafs in a South windaw, on which theSun then thone,I perceived fome
flow motions in the Thorax,as if he firained to fetch breath ; yet I was
not fure they were not Convullive motions, and what ever they were,
they lafted but a while,and then the Animal appeared to be quite dead,
and to continue fo for three hours from the removal of the Receiver.
Thirdly, that time being expired,the Glafs was opened and the Air let
in upon him, notwithftanding which there appeared no fign at all of
Life ; butimagining there might be fome time requifite to recover him
out of fo deep a fwoon,I let the Glafs reft in a convenient Pofture, thac
the water that came from him might not endanger him,for a quarter or
halfan hour,and though I then perceived no figns of Life | yet being
defirous to perfue the Tryal yet further, I caufed him to be carried into
a Sunfhiny place,where the Beams of a declining Sun' prefently began
to make him ftir his Limbs, and ina fhort time brought him perfely to
Life again.

Experiment §.

Wetook ene of thofe fhining Beerlos they. call Rofe- Flies, and having
included it in a very fmall round Receiver, - which we ex-
haufted ;and though he tharatrended the Engine,affirmed, il she 15th,
it ftrugled mych whilelt the Air was withdrawing,yet pre-
fently after,I could perceive but little motion (and part of that feemed
almoft Convullive) and afterward going abroad, and not returning to
look on the Glafs till about 6 hours atter, the Fly feemed quite dead,
and difcovered not.any motion upon that of the Glafs. And within
about an hour after, though I let the Air ruthin; yet no fignof Life
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-enfued,neither immediately,nor for apretey while after. So that fulpe-
&ing the fly to be really dead, and yet-not: refolurely concluding i,
though I would then waitno longer,yet thr¢e or four hours afeer (viz,
abour 10 of the Clock at night) I returned to the Receiver, and found
the Beetle lively enough, Whereupon 1 caufed the Glafs tobeagain
exhauited,and fecured from the Ingrefs of the Air,during which time'the
Animal feemed to be much difquieted by what was done to it, but did
not loofe its motion'before Iwent tobed, which was foon after.
Expediment 6.

About Butterflies I remember I made feveral Tryals, toft of which
chanced to be loft ; but thus much I very well remember,. that having
obferved them not only to live but to move longer then was expe&ed, 1
chofe to includedivers of them in Receivers fomewhat large, efpecially
that I might {ee ,whether in fo thin a Medium fome or other of them, by
the help of their large wings,would be able to fly.  But though, whilcl{
the Air continued in the Glafles, they flew a®ivelyas well as freely up
and down ; and though after the Exhauftion of the Air,they continued
to live and were not movelefs ; naythough at the bottom of the Recei-
ver they would even move their wings and a little fucrer, yet I .could
not perceive any of them to fly,by which I'mean, perform any progref-
five motion fupported by the Medium only. And by frequently inverting
the Receiver (which1took care théuld be pretry long tolet themfﬁ;ﬁ
from one extream to the other, )they would fall like dead Animals with-
out difplaying their wings, though juft as they came to touch the Bot-
tom, fome of them would fometimes feem to make {fome ufe of them, but
not enough to fuftain themfelves,or to-keep their falls from being rude
enough, L

The XX. Title.
Of the neceffity of Air to the metionof fuch (mall Creatures, as Ants and evin
Mites themfelves.

In the Experiments hitherto mentioned the Animals on which the Tryals have
been made ywere divers of them of a modetate” Bulk s andothers of thews, though
fmalkyes nor of theleaff fizes thar Nature afforded ws.  Wherefore Ithonght fir
to annex the following Experiments, wherein I defigned to exammne W hether cven
thofe minntre (ores of Animals, whofe bull is thought the moft contemptible, have
not yas well as the greater ,necd of the Air, if nst to make them live , yet at leaff
to enable them to move.

A pretty number of Ants were included ina fmall Portable. Recejver
exhaufted yefterday about noon: Between 6 and 7 in the Afterpoon
they feemed to be all quite dead,and the rather becaufe,though they were
very lively jult before they were fealed up,running briskly up and down
the Bubble they were in ; yet they grew almoft movelefs as foonas the
Air was exhaulted ; and a little while after appeared ‘more fo : though
¥ then fufpeted more thenT fince did, that they were much inconveni-
enced by fome fmall glutinous fubftance that feemed to have gotinto
the {mall Receiver from the Vapours of the Cement, When I'looked on

them
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them at the the time lately mentioned, 1 opened the Glafs, whereupon
the Air rufhed in ; but no {ign of Life appeared for a great while in an
of the Auts : but looking upon them this morning about 9 a Clock, I
found many of them alive and moving to and fro.

It is faid by Natnralifts upon the Authority of Ariftotle,thas the Animal, the
Greeks call dugu s the minuteft of Living Creatnres. Bist thofe of this fort being
very hard, sf as all,tro be met with here, 1 thought fit to make fome Experimen;:f
upon the leaft of the Terreftvial Animals 1 could procure, and try, whether or no
Mites themfelves,which are repsted byt Living Points, and not to be taken no-
¥'ce of by the naked Eye to be living ,but by motions which even an attentive one can
[earce difcover ,fland in need of the Air ; efpecially becanfe, in cafe they do, it
may fuggeft to us fome odd Reflections mpon the firange [ubtlery and mixutenefs of
the Aerial particles which muft be capable of flowing in and paffing ont at the in-
vifible and almoft in-imaginable fmall pores and other cavities of the parts of .an
Animal,whofe entire éaé is reputed but a Phylical point.

We conveyed then a preety number of Mizes together with the moul-
dy Cheefe,they were bred in to nourifh them,into 3 or 4 Portable Re-
ceivers (which were all of them very {mall,) not much differing in fize,
From all of thefe,fave one,we withdrew the Air ; and then, making ufe
ofour peculiar contrivance to hinder its return,we took them one after
another from the Engin,and laid them by, for further obfervation. That
one, which I took notice that we had referved, and in which, to obferve
the difference,we thought fit to leave the Air,was fealed at a Lamp-fur-
naceafter the ufual manner of nipping up Glaties there, This done,there
remained nothing but to obferve the Event of our Tryals, whichaffor-
ded us the enfuing Phanomena ;

1. Thofe Mites,that were inclofed in the fmall Glafs that never came
near the Engin,continued alive and able to walk up and down for above
a full week,after they had been put in,and poflibly would have continu-
ed much Jonger,if the Glafs had not been accidentally broken,

2. Asf{oon as ever one of the Receivers was removed from the En-
oin, I looked with great attention upon it ; and though juft before the
withdrawing of the Air the Aires were feen to moveup and down.in
it yet within a few minutes after the Receiver was applyed to the En-

in, I could difcern in them no Life atall, nor was any perceived by
fome younger Eyes then mine,whereunto I expofed them. Nay by the
help of a double Convex.glafs (that was {o fet ina frame as to ferve me
as 2 Microfcope on fuch occalions) I was not able to fee any of them ftir
upand down, - Nor wasany motion taken notice of in the other {mall
Receiver of like bignefs and fhape with mine,by them that had exhaufted
it of Air. And my occafions not permitting me to attend the obfervati-
on any longer in the place where “twas made,I took the Receiver, 1 had
{o attentively conlider’d my felf, atong with me inthe Coach, and ha-
ving-occalion to make fome ftay aboutan hour after, I looked upon it
attentively again;but could'not perceive any of the Aires to ftire 3 and

the like unfuccefsfull obfervation I made when I had a convenjency 2
or
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or 3 hours after that. And the placeI did itin being one,where I thought
my felf as it were at home,I firft let in the Air, to tryif the Mites were
not quite dead,and though neither upon its rufhing in, nor during my
ftay there,I could perceive any of themto flir; yet T left the Receiver
unitopr as it was in the Window, upon a fufpition’ rhat the Air might
not be able to produce its operation upon them in a fhore time.

3. And therefore palling by the fame place about 2, or 3 dayes after,
I called in to look upon my Receiver, and found a number of my lirtle
Animals revived, asan attentive Eye might ealily perceive by the mo-
tion of certain little white fpe@s, when it was helped to obferve it by
little marks,I made on the outfide of the Glafs (which was purpofely
chofen thinn and clear ) near this or that Mite,with a Diamond ; by the
approach to,or Recefs from which Marks,the progreflive motion became
{ perhaps within a minute ) plainly difcoverable,efpecially if we ufed the
following Expedient,(which I found the beft of thofe I try’d,) namely,
That,when the Eye perceived little white fpecks that looked like Mites,
the Receiver fhould be fo turned and returned, that the bellies and feet
of thofe little Creatures were uppermoft, notwithftanding which they
would not eafily drop down,but continue theirmotion ; which fpecks
being made upon the Concave furface of the thin Glafs it felf (to which
you may approach your Ey¢ as much as you pleafe Jare.thereby rendred
much more eafily vilible. But,this being only:intimated upon the By, I
proceed to take notice,that in the new]y mentioned Receiver the Mites
did,by ftirring up and down continue t0 appear alive for 2 or 3 dayes
after,if not longer. I fhould not, I confels, have thought it ridiculons
to fufpe&,that the Mites,which at firft lof} their motion,did at laft regl-
ly dye,and that thofe,I after faw ftirring up and down,were others new-
ly generated in the included mouldy Cheele : But I was not apt to
think this fufpicion probable ; not only becaufe of the extream difficul.
ty of making any living Creature to be generated in Facuo Boyliano, byt
becaufe it did not feem agreeable to what I elfewhere noted aboutthe
way and time of thePropagation of Mites,whofeEggsI have divers times
obferved with pleafure,that at a feafon of the year, thac was net favou-
rable (for thefe things happened in a cold AZarch,) newly generated
Mites fhould in 2 or 3 dayes grow up to their jult bignefs,which feveral
of thofe,we obferved, feemed to have attained. '

4. Butbecaufe it doth not by the third Phanomeror appear, Whether
or no,in cafc our Mites had been kept in a movelefs itate for a much
confiderabler| time then 3 or 4 hours,they would have beén recoverable
by the admiffion of the Air ; I fhall add,to fatisty that doubt, Thatone
of the Portable Receivers above-mentioned, being exhaufted and care-
fully fecured from the regrefs of the Air, was kept from Munday morn-
ing to Thurfday morning : after all which time, our attentive Eyes be-
ing unable to difcover any ligns of Life among the included Mites,. the
Air was let in upon them,and,after no long time, had fuch an operati-
on upon them, that both I and others could plainly fee them creep up
and down in the Glafles again, An



