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Some Experiments made in the Air-pump by Monfienr Papin, di-
rected by e Monfiewr Hugens, (a6 appears in the Difeour[e printed

at Paris, 1674.)
O mingle divers Liquors together by means of the Air-
2 puwmp, there were employed two finali Glaffes, whereof the
one could enter into the other, and the leaft of the two was faft-
ned tothe ‘hook of an Iron-wire, and the greater put under ir,
ard the faid Wire was fo ordered, that thefe two Gla{les were a
little diftant one from another , until the Recipient +were eva-

+ The Recipientywhich was employ’din this Engin, wasof z Cylindrical figure,
of which one end is all open,to be faftned to the cementof this Pump; thecrreris
gll clofed, except a fmail ho'e, havingz little edae or brim ; through which Lole
you pafs the hook’d Iron-wire,mentioredin thedilcourfe,ard tye an Eel-skinclofe
about the fame and three or fouriniheshigher. The fame «kinis a'f to be 1yed
about the Iron-wire, tokeep theexterral Air fromentringinto vle Recipient,and
yet without taking away the liberty to fir therein whet you will by means of the
Iron-wire, that hath a Communication inwards and nutwards. For th:is purpofe you
muft chufe that part of the Eel-skin thatis nex ¥ to the heed , the cther part being
pierced with many holes with vaives that do not a!ways fhur well,

To be the more fure, that no Air enters by the ligatures of tise Eel-skin,ynu may
apply a Tube on the Recipient withcement, ind prur wazzcinto this Tube un-
til the Eel-skin be quite cover’d therewich. Carea!fo muft Le hid, thet the who'e
be exaltly fill’'d uphy the lron=wire; for,ifir were t00 big, the Eel-skin wou'd ba
thruft into it with great violence,and (o hinder the liberty of raifing and ficking iy,
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cuated of Air. Whereupon, by means of thelron-wire,the lefler
Glafs was let down into the greater , until the Liquors, they con-
tain, did mingle themfelves. Thus fome Aqua fortis was poured
into the upper Glafs, and Spirit of Wine into the lower, and the
Recipient was fo well exhaufted of the Air, that the Spiriz of
Wine boyled up with great bubbles (as ufually it doth,) and the
Aqua fortis caft fome fmall bubbles. After that both thefe Li-
quors were well purged of Air, the upper Glafs was {unk into.the
lower, fo as that the Spirit of Wine was mingled with the dgua
fortis 5 at which inftant there was yet feena very confiderable E-
bullition,

Now to know,whether the Jqua fortis gave to the Spirit of Wine
fome new vigor or force tomake it bubble 5 we mixed spishout the
Recipient fome Aqua forzis with Spirit of wine; tire quantity of
the former being fomewhat more than that of thelater. This mix-
rure being put in vaeno,inftead of boyling upmore ftrongly thanthe
Spirit of Wine, (as’twas thought it would have done,)it only caft
up fome few bubles : Which fhew’d,that the Ebullition,which was
féen when they were mixed within the vacwum, is of the fame nature
withall thofe thatare made of Acidsand Alcalies. For, in the
very inftant that they are mixed they make great ebullitions, but
foon after they mortifie one another,and Joofe the proprieties they
had before. °Tisaifo probable, that the 49ua fortis and the Spirit
of Wine would boyl always,when they are ming'ed, but that the
preflure of the Air keeps this ebullition from being fenfible, and
appearsonly when that preffure is taken off.

When you employ redtified Spirit of Wineinitead of Aqua vite,
there is required a greater quantity of Agwa fortis to mortify ir.

It was alfoex perimented,that the folution of Common Salt boyls
a'{o with Spirit of wine,being nuxed s» vacuo, and the fclution of
Salt-peter yer more. The fame Experiment was alfo made with
common water, and it’sebullition with 4qua vite, purged of Air,
was alfo found to be very great, when mixed 1z vacsuo.

Further, it is fomew hat remarkable,that common Water doth not
mortify Spirit of Wine,as #qua fortis doth,though they make ebul-
ition with it almoft of the fame degree,  The Experiment of it is
eafy : Forgwmaking without the Recipient,a mixture of eommon W a-
rer and dquavite, rhis,being put within (he vacunm, bubles up vea
ry well, though the common IFater be there in greater guantity thap
<he Aqua vite ; whereas a mixture 0% Loua fortis and Agua vite
did not there buble up atall. Afiex
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After this,the Experimenter being defirons to fee,whether thefe
Ebullitions did make newAir; he put in the Recipient a Gage (that
isa glafs twbe fi.1°d either withWater freed of air,or with Mcrcury,
ferving to meafure the quantity of the Air inthe Recipient)which
was four Incheslong, and obferv'd, that at the inftant when the Li-
quors were mingled together, the water in the Gage rofe very nim-
bly to the top of thegage ; and thendrawing out chis new Air that
was made, he made the gage-water fub(ide again by degrees, in like
manner as when the common Air is drawnout: And by this means,

it was feen, that all thefe kinds of ebulitionmake  *Oa tblx)sl ;ocga:i-
an Air which expands it felf like common Air *. :’;‘k;‘:;?ic‘;,t'hga‘i Cas

“uis recorded in the
Journal-Beok of the R.Seciety,A. 16684 4pril30.) the honourable Mr,Boyle gave an
account to the faid Secicty of the Experunents, he had then made about generating
new Air , or extricating that Air which was lurking before in feveral bodies : At
which time he mention’d alfo fome ways of examining, whether the {ubftance thus
produced be £rse Air or rot,

And long before that time, vig, 41664 the 1§th, of March, ( witnefs the famc.
Fournal) Mr.Boyle mention’d to the R.Society,that Coralsor Oyfter-fhels pounded,
and pur into diftilled Vinegar,might prove fit Subftances to produce Air wholefom
for Infpiration. At which time he alfo propos’d, that fome fit animal might be put
into a Receiver of his Exhaufting Engin,and the Air pumped out til] the creature
grew fickifh, and thatthen fome new Air might be produced in the Receiver by a
contrivance of making diftill’d Vireger work upon the fubftances before-men-
tion’d ; to fee, whether by thismeans the Animal would recover. .

About which time Sir Chr.Wren allo fuggefted, to put a fermenting liquorina
glafs-ball,and to fit aftop-cock to it , and ty a bladder about the top of the ftop-
cock,by which means the Air,to be generarted by the fermenting liquor, would pafs
into the bladder,and upon the turning of the ftop-cock be kept there inthe form of
Air, Mr.5rekalfo mention’d feveral liquors, which by their workingupon One
another would produce an Air 5 asOylof Tartar and Vitriol 3 Spirit of Wineand Tur-
pentines And the fame made before the R, Suc.the following Expeeiment : He tcok
acommon glafs-viol with two Pipes, and fome pounded Oifter-fhels and £gua for-
tis; and as {oon as the latter was by one of thofe pipes powred upon the former, and
the kole ftop’t with good cement , the Ebullition, caufed by the thels being carro-
ded bythe Agua fortis 5 did in a very little time blow up the bladder, tyed on ro
the other pipe, fo as to fwell it very plump with Air; which expanfion remained
till the Society rofe, after they had order’d the faid veffe! to be carefully lock’t up
tilt"their nextmeeting, which beingthe week after, thebladder was then found
fomewhat fhrunk. The Jlike Experiment was made with bottled 4'c, {uppoiedto
yield a more wholfome Air for refpiration, &c.

Yet here is fomething that feems to be very remarkable : which
is, that the Air which is made by thefe ebullitions, is not of the
fawe nature. For, it hathbeen found experimentally, that the Air
formed by the mixture of Aqua fortis and Copper rcmains alwaies
Air, and alwaies keeps up the water in the Glafs at that height o
which it raifed it ; but on the contrary, that Air which hath been
produced by the mixture of Oylof Tartar and Oy! of Visriol, is al-
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moft all deltroyed of it feif in the fpace of twenty four hours,
infomuch that in the Recipient , twenty four hours sffer that the e
bullition had been there made, there was not found much more Air
than there was before the fame was made,

One day we wingled equal parts of dqua fortis and Aqua vite,
and having put two equal quantities of this mixture in two finall
Glaffes with two equal bits of Iron, one intoeach; oneof thefe
Glaffes was included #7 vacus. Then there was feena very great E-
bullition, and the liquor became b'ack, whilft that was left without
the Recipient wrought a'moft nothing,but remained alwaies tranf-
parent, and rather white than black. After thefe two Glaffes had
thus ftood twelve hours,that which was 1n waewo was taken out,and
found, that the Iron wasaimolt all diffolved, whereas the other was
very little diminithed. This Experiment fucceeds quite contrary
when *tis made with 4qua fortis alone and Gopper ; for then the dif-
folution is lefs within the wacunm, than without it.

We made fome other mixtures of divers liquors, which make no
ebullition at all in wacss , nomore than they do in the open Air.
Oylof Olivesmakes none neither with Vinegar, nor with Spirit of
Wine at the inflant that they are mingled ; neither doth the faid
Oyl mortifie the Spirit of Wine. Only this we obferved one day,
that having mingled together, without the Recipient, fome of that
Oyl and Vimegar and Spirit of Wine, and putthis mixtnre in vacao,
it did not boy! up fo foon as when there was £o Op/; but then the
tubbles which it made afterwards were bigger, and they began to
appear again from time to time, fo that fome of them were feen a
quarter of an hour after the Recipient had been evacuated. Poffi-
bly thismay come to pafs, becaufe thatthe Oyl, fwimming on the
top, retains the more volatil parts of the Spirit of Wine whichelfe
would flieaway as foon as the Air is begun tc be pump'd out, and
atthe fame time it hinders the furface of the liguor below from ea-
{ily rifing up intobubbles, becaufe, to make them do o, the parts
of the Oyl that ftick ciofe to one another, muft be feparated. When
therefore the voiatil parts are gather’d together in a fufficient
quantity, able to furmount the refiftance which the Oyl makes to
i1, they iffue out with much more violence, than if nothing had re-
tained them.

All thefe Ebullitions , hitherto fpoken of, are greater in wacwo
than in the open Air: But with Lime itis not fo. For, taking two
£qual Glafles with two equal quanrities of Water, and putting the
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oneof them in vaeso; the other in the free Airy there ‘was let fall in-
to bothat the fame time twoequal parcelsof Lime, oneinto each ;
and it appear’d, that that which was in vacso did indéed throw up
fome big bubbles, but yet fewerof them than that which wasin
the Air: And having taken it,an hour after, out of the Recipient,
and ftirr’d the Lime, it was found tg have only the confiftence of
Dirt, whereas the other had the confiftence of flecked Lime. The
reafon of which may perhaps be, that the Volatil Salts ¢f the Lime
do exhale whiift the Recipient is emptying.

There was alfo fome Plaifter of Parisflecked in vacuo , and the
Ebullition of it did there appear much more than it doth inthe
open Air. Whenitisnot touched, the bubbles that iffue out leave
great holesinic, and thenit feities very un-even; but taking care
to ftir it until the bubbles be come forth, and prefling it when it

begins to fectle,it becomes very fmoo:h,and hath not fo many little
holes as the common Plaiiter.

A particulay account, given by an anonymous Trench duthor in his
book of the Originof Fountains, printed 1674 at Paris; to fhew,
that the Rain and Snow-waters are [ufficient to make Fountains
and Riversranperpetually.

N order to give a grofs Eftimat of the quantity of
Rain *, compared with the quantity of Wazer running away
in Springs and Rivers; it will be neceflary firft *The like ro whic!
. e 11Ke 1
to agree of the way of meafuring thefe twd forss 1 i been sccempred
of Water. Thofe that make profeflion of govern- here, and propofed:
. , PR T . v o tie R. Soeriery
ing an.J conveying Sp}lng waters, fay, thatacu- 0 Ceors fmeerls
bick inch ¢f water yields in twenty four hours sr.chr.iwren, whoby
144 muids, (he rame of a French meafure, hold- the Corfrivance o
. . < . . a Raiu-becker ha
ing 255 French pint ;) othersfay, it yields but upen sn account of
70 of tha: meafure. Formy party [ havereafon :fs?i,;hc Wazer that
to believe, rhatit yieids 83 of thismeafure, ard i 2 2 ‘;j’;ﬁd;;}h
' y . . . : Ny enNCc o
follow thofe that fay, that a Veflel of two foot Weather.ciuck had,
deep, long andbroad, holds cnemnidof Water, 3%ong otier parti-
culers, n.tonly ta-
. ) R ken in the meefu-
ring oftre quantiry of Rainthatfalls, butalio the time whenit fails, ard how
much areachtime, Which Inftrument, if nur into praétice, wotld be of encel.
lent Ule, foralmauch asizmay 2i{o {erve , by {fomeadditions made thereurte by af
Ho:kytorecord rie weight of the Air,thedrought,moiftire, heatand coid of the
Weather, the Sun.fhire, the quarters and firengthof the Winds: Ardellthis
to be performed by one only motion, drivingailthe partsof the Infrument 3 which
istherefore the more confiderable, thatit feif recordsits own eTedts.
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