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The Pﬁb[i.ﬁlefr ‘to the Rt;'ad&r. :

Friendly Reader; %% 2 SR :
== O miay pofSibly in this Velnme have expected the
SR Appendix which the Author heretofore promifed,
A} and has intended (hall contain [ome additional Expe-
(Bl rimentsto thofe which were formerly publifh'd, and
LBl are here mow reprinted inthis Second Eastion.  Thefe
following Anfwers to Francilcas Linus and Mr. Hobbes are pre-

fented in compenfation of the delay, and for ya}sr forbearance of that

Appendix, which ere long you may expect in kind,  For the dpthor
“having hinted the Promife [eems thereby to acknowledge the Debr,
andto be-content to continue the Obligation to (ee it performed. 4nd
1he[ecnght the rather tobe his excnfe, becanfe the writing thefe An-
fwers, and publifbing the Sceptical Chymift, and [ome other D
cour[es, have been the principal hindrances to that Preces whith 4s re»
ally [0 near arcadine[s, that part of it has lyen at the Prefs réq{?ﬁg
Moneths : But yei it being not all perfected, thgStationcr was loth to

delay any loniger the Publication . of thefe; for which be has been [0

frequentlycall d upen. And ré;s;r (though a Latine Editien #s in-

 terded) appear now the rather tn Englilh, that they may accompany

thiSecond Edition of the Original Experiments, which were printid

firftinthat szgﬂﬂg'w tn OC.ivos and that inflcad of the promifed -

Appendix they may complete the bulk of the Quarto Polume,
m{ or that part of this Piece that concerns Mr. Hobbes, it might

 have been larger : bus the information that the Author had that the
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lg;;rﬁe;{ Dr. Wallis was writing againfl fome pa]. .s;g‘ej in Mr.Hobbes
his Dialognes (s well 1hat concerning the Aic s the refl) was the
occafton why his H. would make no- animadverfion on fomse paf]a-
g¢s therein, and thought it not fit to enlarge upen others. And for

~ the Bxrata of the Prefs 1 hope they will not be many : howeuver the Au-

ther a5 10 thefe 15 to be excufed, who never (in regard to his Eyes and
Impediments on other occafions) gives hinsfelf the trouble of Cor-
retions m{! Rem_fes; neither could the Publifher smuch attendthe
Pre[s, 3t being printed in a diffant place from his ufnal abode, If
as 1 wifb, you (hall find this jealoufie of mine to have been cauflefs, ya::
will have reafon to give the Plece that is (o kindly offered, and leads
you [uch rare and wntrodden paths in the eft way of Natural Philefo-
phys the fairer ensertainment and acceprapce,  Farewell, S

l,‘ 3 . ' [ 3 3 £
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. ?HE AV ?‘HO KI_'

P Ravsly i R ke B
& AND '
" DEOLARATION

&z Hey that know how indifpos'd 1 naturally am

% e to Contentioufnefs, will, I prefume, wonder

S INFRY to fee me pablickly engaged in two Contro-

W2 1% 7B} verfies.aconce. Bue thar 1 am fill as averle

Z3RY asever from entering into Difputes.thac may

IR ‘handfomly be declin'd, the way wherein 1

3D WEeA haye managed the following Controverfies

" will, T'hope, evinee.™ And tiie Inducements I now have to ap-

- pear in publick are fuch, that it would be hard for me to-refift
the being prevail'd on by them,

~ For, in the firft place, Twas (by Name,as it were) challenged

by aperfon, who undertook to difprove not one or two of my

Conje&ures, but as much of thewhole Body of my Treatife as

concern’d the Spring of the Air, which molt of my Explications

- fuppofe. And this being doné by a Learned Man, who writes

very confidently of the goodnefs of his Hypothefis and Arga- °
ments , and his Book being foon afcer follow'd by another

written by ‘Mr. Hobbs, a man of Name in the World ;5 there
{eem’d to be fome danger that o early an Oppofition might op-

- prefsthe Doétrine I had propos’d, before ic was well underftood

and duly ponderd. Wherefore I fear'd I might be wanting to
the Truth and my felf, if [ thould at fuch atime be altogether
filents eéfpecially fince I might probably divert many who would

- otherwife be forward to appear againft us, by letting them fee .
how defenfible our Doctrine iseven againft {uch Adverfaiesast

il

nZeiy ™ i '-h;':.ﬁ
T a



The Preface.

| hofe Thave reply’d to. And this courfe I the rather chofe,
Y that in cafe I (hould henceforward comply with thofe who
would have me forbear to write any further of thefe Contro-
verfies, it might not be prefently inferr’d from my filence, thac a
B g00d Caufe cannot enable a Pen no better then mine to de-
fend it. |
i - But I fcarce doubt but that intelligent Readers, efpecially
\;i_ thofe that are imbued with the Principles«of the Corpufcularian
Philofophy, will be much more apt to think that Ihad reafon co
write the following Difcoutfes, chen to think that I had any to
make them {o prolix : And efpecially ingenious mean, thacare -
accuftomed to admit noching thac eicher is not intelligible, oris
precarious, will think divers of the Objeétions I reply to needed
i no Anfwers, or atlealt nofolemn ones, But to thefe I have four
1] things to reprefent, e : .
| And Firft, That whichnot alittle fwells the bulk of the {ol-
AR lowing Treatifes, is cheinferting thofe paflages of my Adverfa-
| - ~ riesthat Iiexamine in their.own-words : which being a PraGice
that I expect from any chat fhall chink ficto animadwere upon
any Opinion or Argument of mines I thoughtic but equicable
todo what I defir'd to have done tome, though oftentimes I
could not do itin a little room, | | |
- Next, I was the more willing to profecute fome of Francifcus
Lenus his Objeétions, becaufe the fear of being reduc’d to grant
a Vacwum hasfo prevail'd with many eminent perfons bred upin
the received Philofophy of the Schools, that theugh they dila-
gree both with him and among themfelves about the particular
manner of folving the Phenomena of the Twrricelian Experi-
ment ; yet they agree in afcribing them to :rfgmﬁfm«.tzremg{y-ﬂ.
refi’d fubftance that fills up the {pace deferted by the Quickfil-
ver. Sothat this Opinion, as to the main, being approved by
i many eminent Schoalrs, efpecially of that moft learned Order of
il the Jeluites, (to whom perhaps its Congraity te fome Articles
| . oftheir Religion chiefly recommends it) 1 waswilling to pay
| them that refpe@, as not to diffent from perfons, divers of whom
| | | for |




The Preface.

for theit eminence in Mathematicks and other Learniag 1 much
efteem, without thewing that I do it not but upon Confiderations
thac T think weighty. . |

Thirdly, though the Examiners Hypothefis have but few, and
not very confiderable, Arguments to countenance it; yet his Ob-
jections againft our Doctrine (the Reply to which takes up the
fift Part of the tollowing Treatife) are fuchyas though they may
be folidly anfwered by any that throughly gnderftinds our Hype-
thefis, yet they may chance puzzle fuch Readers as do not, and
thefe poffiblywill prove more then a few. |

And, Laftly, becaufe that fometimes when the Argu-
ment objeed did not perhaps deferve to be much infifted
on, the Argument treated of deferv'd to be confidered s
I thought it notami(s to make ufe now and then of fome fuch
opportunities to illoftrate the macter it (elf under confideration:
Which T the rather did for thefe two Reafons s |

Firft, becaufe I find that, except by fome able Mathematcici-
ans and very few other contemplative men, the Dorine of the
Spring of the Air, at leaftas have propofed it,is not yet {uffici-
ently apprehended,(and therefore needs to be inculcated.) Info-
much chat through a great part of fome late Difcourfes of men
otherwife eminently learned, (written again(t other Elaterifts,not
me) there feems to ran fo greatand clear 2 miftake, perhaps for
waat of skill in the Hydrofaticks, that 1can fcarce impute it to
any thing,but to their not throughly underftanding the Hypothefis
they would confute. | |

And, next, becaufe I was willing to lay down inmy Anfwer
to the Obje@ions 1 examin’d, the grounds of anfwering fuch
other Arguments as may be builc upon the (ame or the like
Principles.  And perhaps I may truly enough fay, that in the
following Treatife I have already in effe@ an{wered feveral Dif-
courfes, wricten fome before and fome fince mine, by learned
men, about the Torricellian and other new Expeiiments relatin%
toaZaeunm, though I forbore to mention the names or words of -
the Authors, becaufe I found nm:'.thft my Wiritings or Expeti-
T | S B | ments




| |
! | ~ The Prefaze. -
- ments wete as yet known to them, To thefe things I may adde,
' that I thought the Dilcourfes of Linus the fitcer to be infifted on,
| becaule he feems to have more diligently then fome others,
(who yet venture to difpute acainft it) enquired into our Do-
| ctrine. And I {hall not fcruple to fay chus much of an Adverfa-
'y, (and one to whom I gave no provocation to. be f0) that
though I dare not {peak in general of thofe that haye Written ei-
ther about the Weight of the Air, orelfe For or Againft a 7a-
coum, becaufe [as I acknowledge in the firft Chapter following)
I cannot yet procure the Books of divers learned men,: efpecial.
. ly ofthofe great Perlopages, Robervall, Balianms and Cafares +
~ yetamong the Wiriters I have hitherto- met with, who have re-
courle to the Ariffotclean RarefaGion and Condenfation in the
Controverfies under debate, fcarce any feems to have contrived
his Hypothefis better then our Lepus. - Not tha I think his Prin-
ciple is either true, or (at leafk to fuch as D) intelligible ; ibuc chat
the Fanicylus he affumes being allow’d him, he'may,foria Reafon
to be.touch’d alitcle below, make out, thouech not all the Phe-
periments, yet ‘many more of them then moft

S

nomena of my Ex ..
other Plen fis, that deny the Spring o+ the Air, can ded uce from
regard that, ‘whereas we

their Hypothefes it sranted, And in

il afcribe 1o the Aira Motion of Reftitution outwards; -he actris

| outes toit the like Motion inwards, it cannot but happen that,

i' though the Principles cannor both be true, yet many ot the Phe-

| Aomenamay be explicable by which of them. foever is granted :

* becaufe of ths, Ifay, itisno: foeafie as many ingenious Rea-
ders may bz apt to think, to draw Pertingnt Obj &ions from Ex -

I perience aganlt the Adver(iry 1 hgve to.déal with, Which Jre-

| prefent, left, as fome ma}frhmﬁ

i - inentsthen I needed, fo others (hould think:1 have omitted ma-

i s 3s indeed 1 bave omicted fome, that Fmighe pertinencly hive

T TS g0t Suisd srastashiNe L Saiaan

o But chere is another fort.of Perfons befides- thofe I mention’d

remaining partof irs mamely, to-thofe who feem troabled,
R SCOAEE that

']
eq

=

have employ'd. more Argu-

3t.he beginning of this Preface, to whom I muft addreffe the '




The: Preface;:

chat 1. fuffer ‘my felf to be diverced either by -,
Linus ot -Mr. Hobbs from perfecting thofe Ex- ”ffbﬁ;tf:;fﬂ?ﬁf;’?:
~ perimental Trearifes that are. lying by me; al+ * ‘of Colours,of rhe
moft promis’d by ‘the learned. Publifheriof the. S d"{%‘jﬂ:“
LatineEdition of myEff4yssand from profecuting i ige, it
thofe wayes of enquiry into theNature of things;:- aning
wherein they are pleas’d to think. I may be:more {etv.ceable=to
reall Learning and the Lovers of it. - And ‘T confels that thefe
Mens Reafons and ‘Perfwafions have fo' far prevailed with me,
that afcer what 1 havedone in the two following Treatifes, o
Vindicare m}g-.Wr-i-tingsfmm the Obje&ions made againft them
by two Learned men of very. differing  Hypothe[es, and thereby
ro (hew in fome meafure that I am not alcogether unacquainted
with the way of defending oppos'd Truths, I bave laid afide the
thoughts of writing any more diftinct or entire ‘Polemicall Trea-
tifes about the Subjeéts already difputed of. . And tothis Tam
invited by {everal other Reafons:(belides what I have newly

iﬂtimﬂ_t'ﬁd-.) e IR a9 S | | ' s
For fitfl, as I elfewhere declare,it was novmy chiet Defign co
eftablifh Theories and Principles; butto devife: Experiments,
and to'entich the: Hiftory of: Natute with: Obfervations fai:h:
fully madeanddeliver'd; thavby thefe; and the like Contributi- -
ons:made by others, men may intime befurnith'd with a fuffi-
cient ftock of Experiments to ground Hypothefes and Thearys on.
And thoughin my Phyfico- Mechanicall Epiftie and my Specimens.
‘1 have ventur'd fome Conjetures alfoatr the Caufes of the
‘Phenomenal relateleft the Difcourfe (hould appear to inquify-
rive Readers too jejutie ;5 yer(asl formerly faid) I propos'd my
Thoughsbut as. Conjectures defign'd (though not only, yet
chiefly) to excite the Curiofity of the Ingenious,and afford fome
hints-and - afliftance to ' the Difquifitions of the Speculative.
“And accordingly I have mot forborn to: mention divers thines,
which judicious Readers may eafily perceive I foretaw that ma-
ny -would think unfavourable to the Op nions Tinclin'd to.  So -
that for me toleave Experimental for Controverfial Studies,
| - - . AWEtre




The Prefaces
were a coutfe unfuitable to the principal fcope of my Writings,
il Next, though [ have adventurd to improve the Do&rine of
1l the Spring and Wesght of the Air by fome Supplements where I
‘ found it deficient, and torecommend it by fome pew lluftra-
| | tions'and Arguments deduc’d from my Experiments : yet the
. Hypothe[es themfelves (for the main) being the Opinions alfo of
| far learneder Men then 1, it might be thought injurious both to
them and to our common Caulfe, it I {hould needlefly go about
to hinder them from the Honour of Vindicating the Truchs we a-
| oree in 3 efpecially, fome of them being Excellent 2athematici-
| ans, and others Eminent Natsralifis, whofe Concern to maincain
kil the Hypothe[es againft Objections, it any fhall arife, is equal to
| |l mine, and whofe leifure and abilities far exceed thofe of a Per- -
l | {onwho both is fickly, and hath other employments enough,
iR and who (if he were far better skil’d in Geamezry then he pretends
gt to be) hath fuch a2 weaknefs in his Eyes, as makes him boch un-
i willing and unfit to engage inany Study where the converfing
| with Mathematical Schemes is neceffary. . ' ;
| ‘ Thirdly,nor do I fee much caufe to doubt that the things I have
i deliver’d will notwithftanding my filence be left undefended :
’ - The forwardnefs I have already obferv’d in divers #értuofs to Vin-
i - dicate thofe Writings, which they are pleas'd to fay have con-
niie vinc'd them, and to fave me the labour of penning the foilowing
= Treatifes, {carce permitting me fuch an Apprehenfion, Efpeci-
| ally {ince there are fome chings that will much facilicate cheir
Task, if not keep men from putting chem uponit, For though
Mr. Hobbs and Linus have examin'd my Writings opon Princi-
ples wherein they differ as much from each other as from me
yet neither have they feen caufe to deny any thing thagl deliver
as Experiment, nor have their Objeétions been confiderable,
whe ther as to Number ot to ' Weight, againft the Applications
1h ve made of my Principles to {olve the Phenomens. So that
ufually without objecting any Incongruity tomy particular Ex-
11 cations, they are fain to fall upon the Hypothefes themfelves:
i , n whofe Defence Ithink I may with the more Realon expeé to
| Sas e
z, | | |

|
|
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The Preface.

be feconded, becaufe not only 1 have endeavour’d, as I formetly
noted, £o 1ay the grounds of anfwering {uch Objections as I fore-
faw might arife ;- but 1 have alfo,to prevent or eafe their labour,
written the two fitfk Parts of my Defence againft Linus, without
being oblig’d to do fo for the Vindicating of my Explications,
- which are particularly maintain’d ia the third Part.
1 know not whether 1 may venture to adde on- this Occafion,
That thofe who have takennotice of the ufefulnefs of Experi-
ments to true Philofophy , and have obferv’d thac neverthelefle
the Difficulty, Trouble, and Charge of making thems {uch,
 that even in this Leatned Age of ours there are very few Bacos s
or Mer[ennus’s to be met with, aod thole who have either made
themfelves,ot at leaft (een others make Experiments, even {uch
as thofe I have publifh’d, with the careI am wont to think my
felf oblig’'d to employ on fuch Occafions 5 will perhaps not only
believe that they coft me far more time and pains then they thac
have not made.or feen fuch tryals are apt to imagine, buc will
poffibly think it enoughfor:a Perfon that is .not by Profeflion a
Scholar; to miake them:carefully, and fet} them down faithfally,
~and will allow him to let others Vindicate the Truths he may
haye the 'good fortune to' difcover, efpecially, when there are fo
~ smany fitter for it then he, who have (as well as his Adverfaries) .
more leifure to write Difputations then opportunity to profe-
cute Experiments 5 the latter of which to be perform’d as it
onght to be, dothin many cafes, befides fome Dexterity fcarce
to be gain’d but by Pratice, require fometimes more Diligence,
~ and oftentitlfes too more Coftsthen moft are willing,or then ma-
ny are ﬂb!f,tﬁbelﬂﬂWEPMIhemfﬁlf Sk
To be fhort, though if any thing very worthy tobe taken no-
tice of by me be {uggefted againft any of my chief Opinions or
Explications, 1 may either take an occafion to fay fomewhat to |
it elfewbere, or at leaft have an opportunity to confiderit in 2 e
Review, wherein I may alter, mend, {upply, vindicate or retract. |
.divers Pafliges of my other Writings: yet I would not have ic

~ expe@ed that 1 fhould exchange a Book with every one that is
<4 _ —at
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they:me: Toco aclude, I fee no ¢aufe to ¢ _ |
orno my: Writings be:pioteGed, the Truchs they hold forch will
in time in{pite-of oppofition eftabli; themlelves in the Minds

-much-contefted Truths have alreadyidone.

things 1 have coinmuhicated so the W orld defer

Sels my (€] fone of thofe who 1s1more defirdus to (p
ulefully, thenitd hayethe Glory of: leaving nothing!

T}éﬁa .H?:t?fﬁfffn

2t leifurel to writerone againft & ‘Wacusm., ‘or about the Atr,

W hich Declaracion Imake; noe that T think it will or’ ought 'to

hinder any man’ from making ule of h:ais'léb?erty. to'expreffea dif

fent,if ‘he fees caufe ;s but for thefe two Reafons, _
The one, That my filence might not ‘injure eicher the Truth

or my felf, by tempting men to think;thar whatever T do not an-

{wer, L.canaot 5 bue: mighe give unbiafs'd and judicioys Readers

a Cautton to allow 25 lite]e of Advantage ¢ ’the -.W'rir'fﬂjgs of my

adverfaries upon the account of thelr_bemv"unanﬁqer d by me,as

ing them an apprehenfion cha either I may prevene them; or

defpair, that whecher

of men, as the Circulation of the Bloud, and other formetly

| . one.: My Humour has na-
turally made mieston carefulnot to offend thofe 1 diffent from,

to make it necéflary for-; Eﬁﬁm&ﬂtﬁ'ﬁﬁm‘?ﬁﬁd?ﬂ‘fary upon the
account of Perfonal Injuries of Provecations. « And’ as for any
whom either Jud gment or ;Emzifméy- INVIte tocontend; thatthe

] ved not fo'much
Applaufe as they-have bad'the duck 10 'Be entercain’d wich s that
(hall make no-Quirrel beewixe us:: For perhaps 1 am ‘my felf ag
much of thaeniind as hes and however I thall noe {¢

L Was ever
written againft him unanfier’d s stand whos more follicitous to
ourfue the wayesiof dilcovering Truth; ither *mfiaauﬁiﬂﬁtﬁi-ﬁg-ht
thas he never Wwas e’f@i

> much {ub Jedt- o Humane ‘Frail ti€S a5 to
_ mffb’ﬂ?” VIO TR A e P yailyts Saem i Zeaiaait 0

tuple 0 pro- .




Of Mr. R.BOLLE’s ExpricaTrons of his Phy-
fico-mechanical Ex P ER IME N T 5, againft

—rrms e D

: Tehe 'l " Pagc. |
Wherein the Adverfaries Objections agﬁiﬁﬁ_tb’e Elaterifts

¢ Ak IR e i

1 .

. CHAP. 1

[E=q7=g] Newly-publithed Treatile, De Corporum infepara-
SN bilirate, being brought to my Hands, I find fe- s
2= &=\ - veral Chapters of it employ’d to oppofe the Ex-

fi/ie=p sl plications I ventur'd to give of fome of my #ew -
= Seol  Experiments tonching the Spring of the  Air.

- .. Wherefore though Iam very little delighted to

L

. be enga, ’d in Controvetfies, and -though 1 be not at prefent
5 25 g Nature)

! ol . |.- ry "
:Lf:‘:nﬁb.:"&‘l'_'-‘-]‘* b
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o ' (2) |
i Nature) to make it unfeafomable for me, to be by a Work of
! this fort diverted from them ; yet for the Reafons {pecified in
i the Preface, Thold it ot amifs to ‘examine briefly what is ob--
jeCted againft the thing T have delivered: and:the rather, partly,
becaufe the Learned Auathor, whoever he be! (for *tis"the Title-
il Pageof ‘his Book ‘that firft ‘acquainced ‘me with''the hame of
il Francifows-Linus) having forborre provoking Language in his
Bk Objections, allowes me in anfwering them to comply with my
’| Inclinations & Cuftom of exerciling Civility, even where I moft
il diffent in point of Judgement. Befides, the Author himfelfe has
fomewhar facilitated my Reply to him, ‘by dire@ing me in the
| ninth Page ‘to'fome Books and Paflagesthat I'had not, whenI
i publitht my Epiftle, either feen or taken notice. of. As indeed
e -~ there are'belides fome ‘of ‘thefe feveral other Difcourles that
e treat of the Torrecellian Ex}_aeriménts, which though by the
: | names of their Authors I guefs to belearnedly written, I have
‘not to this day had opportunity to perule, my ftayin the remo-
ter parts-of Ireland (whither Philofophical Books were not, ‘in

il that time of publick Confufion, brovght) having kept me trom
’j | bearing of divers of them, till they were all bought up. Which
- T'here mention, to excufe my felf if I have not taken notice of
) fome things or paffages to be met with in thefe Writings, which
i their Learned Authors or Inquifitive Readers might juftly per--
il l haps expec 1 (hould take fome notice of, incafe thofe Writings.
B - had fallen into my hands. Buc to digrefs no further, -

| “Tis tiue indeed, and it fomewhat tronbles me that it is fo,
i1 S ~ thatI can fcarce promife my felf to make my Adverfary a Pro-
B {elyte, fince ‘he withoue {eruple affumes thofe 'very things as
{ie Prniciples, that'toamefeemalmoft s rredt Inconveniencesas I
s | would defire to thew any Opinien 1-difli €, to be lidble unto.
e ‘But fince whatever Operation thie following f&oﬁi"&-ﬁﬁﬁhwe
I .~ Apon the Perfon'thit occafion’d'it, I hope it may bring fome fa-
i tisfa@ionito thofe Philofophérs-who ¢anas little as I underftand
W shestriforian Rarefation, dnd witio will'as well'as I be backs
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vo defend the Traths I have deliverd, i | cannot be fo happy as
to convince my acute Adverfary of them ; and Lthallnot believe
my labour loft, ifthis Difcourfe can contribute to the Eftablifh-
 ment of fome Notions 1n Philofophy- that I think not inconfide-

rable, in the minds of thofe whole clear Principles make me the
moft refpeét their Judgements, and for whofe fakes I principal-
Iy write. : 8
’ Now though I be not in ftriGnefs. oblig'd to defend any more
then fuch of my own Explicaticns as the Examiner has thought

ft to queftion, and thofe Particuldrs which 1 have added by

way of Improvement to the two Hypethefes of the Spring and
Weight of the Air: yetthat I may the more effeGually profe-
cute what I lately intimated Iaim at in this Writing, and may
as well illaftrate my Doctrine as defend it, 1 (hall d.vide the en-
(uing Treatife into three Pats; whereof the firft is defign’d to
anfwer my Adverfaries Objections ag ainft our Principles 5 the
fecond (hall examine the Funicular Hypathefis he wouid {ubftitute
in their ftead 5 and the third fhall contain particular Replyes to
what he alledges againft fome ‘of my particular Explications.

ALthough_.aur Author confeffes in his fecond Cﬁapner, that

the Air has a Spring as well as a Weight, yet he relolutely
denies that Spring to be near great enough to perform thole
things which his Adver (aries (whom for brevities fake we will

~ venture to call Elaterifts) afcribe to it. - And his whole fourth
Chapter, as the Ticle declares, is imploy’d to prove that the

Spring of the Air is unable ina clofe place to keep the Meronry

{ufpended in the Torrecellian Experiment. The proof of this

Affertion he fayes is eafie : But alledges two or three Arguments
for it, which I think will be more ea{ily an{wer'd then his Affer- -

In the Firft he fayes thac thofe experiments Eoncerning thé

aad 2
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Adhefion of ones fingés &¢, which he had mentioned in the
totegoing Chapter, eodems modo e habent in loco clanfo ac in aper-
to.. But the anfwering of. this we (hall fulpend till anon ; partly,
becaufe it may then be more conveniently examin'd, and partly,
becaufe our Author feems not to build much upon it, his chief Ar-
gument being that which he propoles in thefe words, Cum
. tota vis hujus Elaterii pendeat a refwtato jam airis 2qui-
Pag- 20. - pondio cums digitis 295 argenss vivi, ita wt nec plus, nec
e mins faciat boc elaterium in loco occlufo, quam fis per il-
lnd aquigondinm in loco aperto’s manifeffum eit, e [am often [um.
fo-fickisium plane effe hsjn[modi aquivendinm, fititinm quogue effe
taie elaterium. Wherefore fince all the validicy of his Obje&ion
aganft the Spring.of the Air depends upon his tormer Chap-
ter; wherein he thinks he has difprov’d the Weighe of the Air .
 iewill behove' us to look back into the former Chapter, and ex-
amine the four Arguments which he there propofes. But I muft
crave leave to vary from his method, and confider the third in
the firft place, becaufe the removal of that Objeétion will faci-
litate and (horten the anfwer to thereft:  His Thir d Argument

- thereforeis thus (et down. Nam i Tubus viginti tap-
ag. 18 2am digitornm (quo ufi fumus in primso Argumente) now
toins impleatwr_argentoy wt prins , [ed (patinm aliqnod

inter digitnm [uperiorem & argemtums velinguatnr in quo_fit [olps
acr s videvimns [ubfbracto inferiore digito (wperiorem non [olums deor-
f#ms trabi, wt prius, fedetiam argentum jam defcendere, idgue wo-
tabiliter 5 qRaptum nimirum extends poseft exigna 1lla acris particy-
I 4 tali pondere defcendente, Unde i loco illins acris penatur agua,
slinfve ligwor qui now. tam fasile extenditur , defcen[us nullus
\ v Hineinguam.contra haye fﬁmfﬁgfﬂmzfﬂr?@##ﬁ_Q@ﬁ&ﬂ’f#ﬁ_ : pam
foexternus le air nequeat vel os wigintt digitos argenti a I#Pﬁ? f#'
feentare y wii jam vidimus, quomede quafo [sftentabir 295 2 Cerrd

hac uullatenys reconciliari poffums. - Fpk o

=
{ - %

. But to this Argument, which be thinks (o irreconcilable with
his Adverfaries Hypothefis, he has himfelf furnifhe _-th&m,jﬂmtl[n an
& | v Anfwer
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Anfwer in thele wotds, Dices forteideo argentumin boc cafw de-
[cendere, quia deor[om truditur ab 4ére f’!z’ﬂfffe per [wam Elaserinm
Jilasantes. Which Anfwer I think fufficient for the Obje&tion,
notwithftanding the two exceptions he takes at it

For fArft,whereas he (ayes,that fic deberet digitus potins a tubo ve-
pelliy quam cidem affigs, com new minus (wrfnm quam deor[um fiat
huju[modi dilatatio » He confiders not, that though the endea-
vour of the included Air to expand it felfe beat firlt every way
alike, yet the expanfionit felfe tn our cafe muft neceflarily be
made downward , and not upward becaufe the Finger that
 ftops the Tube being expbs'd on the upper parts and the fides
to the external Air, has the whole Weizhe and preflure of the
Atmofphere uponit; and confequently cannot be thruft away

but by a force capable to furmount that preflure: whereas on:
the lower fide of the Included Air there is the Weight of the

whole Mercurial Cylinder to affift the Spring of the Air, to fur-
mount the Weight of the Aimofphere that gravitates upon thie
reftagnans Mercury.  Sothat the Alr included and endeavouting
to expand it felfe, findingno afliftanceto expand it fell upward,
and a confiderable one to expand it felfe downward, it is very

naaral chat it (hould expand it felfe that way whence it finds

lefs relitance.  As accordingly it will happen; till che Spring of
he Air be fo far debilitated by its Expanfion,.thatits prefiure,
together with the weight of tire Merenry thatremains {ulpendeds.
“will but counter- balance, not overcome, the preflure of the out-
ward Airubon the reftagnant Mercury. And chis Explication may
be confirm’d by this trial chac I have purpolely made,namely,thac
if in ftead of Quickfilver you employ Wates, and leave as-before

. the Tube an Inch of Air, and then inverting it, open it under .

Water, youwill perceive the included Inch of Air not to dilate
it felfe any thing near (for I need not here define the Propottion)
halfe fofar asit did whenthe Tube was almoft fill'd with Mer-
onry 5 becaule the Weight of fo thort a Cylinder of Water does

but equal that of between an Inch and an Inch.and an halte on- '

Iy of Quickfilver, and confequently the inward Air is far leis
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aflifted to dilate it felf and furmount the preffure of the ont-

ward Air by the Cylinder of Water then by that of Mereury.

And as for what our Auchor fayes, thatif infiead of Air, Water
ot fome other Liquor be left at the top of the Tube, the Quick-
filver will not defcend : the Elaterifts can readily folve that Phe-
somenony by [aying that Water has eitber no Spring- ac all, or
buc an exceeding weak one; and fo. fcarce prefles buc by its

Weight, whichin fo thort a Cylinder is inconfiderable. Now the

{ame folution we have given of our Examiners Objection, gives
us al{o an account why the Fingeris fo {trongly faftned to the
upper part of the Orifice of the Fube it ftops ; for the included
Air being {o far dilated that an Inch, for example, leftae firft in
the upper Part of the Tube, reaches twice or thrice 1s far asit did
before the defcent of the Quick-filver, its f pring muft be pro-
portionably weakned. And confequently that part of the Fin-
ger that is within the Tube will have much lefs preflure againft

it from the dilated Air within, then the upper parc of the fame
Finger will have from the unrarefi’d Air without. By which

means the Pulp of the Finger will be thruft in(which onr Author
s pleas d to call fucke in) as we fhall ere long have occafion to de-
clare inour Anfwer tohis fecond Argument. =
And having faid thus much to our Authors firft exception
againit the folution he forefaw we would give of his third Ar-

gument; we have not much to fay at prefent to his fecond.

- For whereas he fayes, Concipi non pofe qriomedo aér ille

Page 1t fic fe dilater, argentamaue deor[um trudat, #ifi occupande

| majorem locum Quod tamen bi Autores quam maxine
refuginnt, afferentes rarefactionem non aliter fierd, quawm per cor-

Pufonla aut vacnitates s 1 with he had m;_ﬁﬁe;de'aﬂ}, exprefs'd him-

telf, fince as his words are couch’d I cannot eafily guefs what he
means, and muchlefs eafily difcern how they ‘make an Argu-

ment againit his Adverfaries. For, {ure he thinks them not fo

abfurd, asto imagine that the Air can dilate it felf, and thruft
down the Meremry, withoutin fome fenfe taking up more room

- then it did before : For the very word Dilatation, and the effe®

S it i ke b
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they afcribe'to the included Air, clearly implyas much s fothat
I fee not why he {hould fay that they are {o avetfe from granting
the Air to take up more Place then betore, elpecially fince he
takes notice inche former Chapter, that we compare the Ex-
panfion of the Air to that.of comprefs'd Wooll 5 and fince he
here al{o annexesithat we explicate Rarefaction either by Cot-
pulcles or Vacuities, But this later Claule makes me fulpect
his meaning to be, ithat the Elatersffs.do not admic that the fame
Air may adequasely filimore of Place at one time then at another;
which I ‘believe to be as true asithac the {elf=lame lock of com-
prefs’d Wooll has no more Hairs in it, nor does adequately fill
more Place withthem, when itis:permitted to expand it felf,
chen'whileft ic remain’d compre(s'd, But againft  this way of
Rarefa&ionour Authot here has not any Objection, unlefs it be
intimated in thefe words, Comeipi non poteft - Which-if it be, T
" {hall need only to mind him in this place, that whereas many of
~ ‘the chiefelt Philofophers, both:of Ancient and our own times,
have profeftichey thought not the Ariffoselean way ot Rarefa-
Gion:conceivables and he acknowledges (as we fhall fee anon)
¢hat ivis not ¢lears what the ableft ofhis Party (the modern £le-
wifls) are'wont to objeft-acaintt the way of Rarefaétion he dif-
likes, is:thavitis novsrue, mot thavitis notintelligible,

==

-

CHAP. 11L

’Hr'ﬁuthorS-- S’ecen.c? Objeétion (for fo Ireckon it) is thus
NS oropoes'd by him. ‘Si fwmatur tubus utrinqueapertns,.
[fed'longior,puta digirernm 40. Argentoque impleatur, eique Tag- 15
“digimus [uperne applicesnrwt prinsy videbimus [wbivailtoin-

 feriore digito, -argenmwm quidem defcendere nfque ad confucram [wam

 “eigue *ﬁ‘mffnﬁmf Whprovs, adbherere. Ex qio- rurfum evidenter con-
WAitur, argentum., in. [ua flatione conftitutum, won'ihidem [uften=-
biabexterno aire, fed a funicnlo gnodam interne ﬁpfp&ﬂd? onjuss
| 5 - nperior
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fuperior exctremitas, digito affixa, ewm fic intra tubums irahit, elque
4ffigit. But this Argument being much of the fame naty e
with that drawn from his third Experiment, the Anfwer made
tothat and to his firft may be eafily apply’d; and will be (uf-
ficient for this alfo; efpecially becaufe inour prefent cafe there
is lefs Preffure againft the Pulp of the Finger in the infide of the
Tube then inthe third Experiment (where fome air is included,
though much expanded and weakned ;) the PrefTure of the 4¢-
ma[phere being in the prefent cafe kept off from it by the fubja-
cent Mercury, whereas thereis nothing of that Preflure abated

~ againft the other parts of the Finger that keep it off from the de-

ferted Cavity of the Tube, fave only that from the Palp that is
contiguous to the Tube; there may be fomewhat of that Pref-
{ure taken oft by the Weight of the Glafs ic felf. Buc as for that
Parr of the Finger which immediately covers the hole, whether
or no there be any Spring in its own fibres, or other conftituent
fubftances, which finding no refiftance in the place deferted by

the Quickfilver, may contribute to its {welling (for that we will

not now examine) he thachas duly confider’d the account al-
ready given of chis Intrufion of the Pualp into the Glafs, will
findno need of our Authors internal Funicalus, which to fome
{eems more difficult to conceive, then any of the Phenomenain
Controverfie is to be explain’d without it. |

= ; -
- -

~ CHAP. 1§.

Y what we have already  faid againft our Examiners Third
Argument, we may be affifted ro anfver his Firft, though he

s 3

& e

propole it as a very clear Demonftration 5 and though it be in-
e ~deed the principal thing.in his Book.. Sumatur (fayes -
Vege 120 he) tabus brevior digitis 295 puta digiternm 2 O. oW 14~

o menclanfus aliero extremo, (wt hactenws) fed niringue

prficoque digito, nceffluat Argentum Tubo irfundendum, imipleatnr
e . s - Argepto
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argentovive > aliusqs deinde digitus orificio quoqs applicetnr, tlludy;
bene. clandat, | Quofaito, [i [ubtrabatur inferior digitus, [entietur
[uperior wehementer traki; ac [ugt intra tubsm, tamq, pertinasiter i
- (el argento potius, ut poftca) adbarere, us ip[um tubsm cwm toro ar-
gentoinclyfo facile eleves teneatqs in vafe pendnium,

Ex quo [anc experimentoclarifiime r7e£!x'mr hac (ententia : Cum
enim, juxta.cam, Argentum in t8bo hnju[mods 20 .tantum digiternms,
[sr[ums trudarnr & praponderante aive externo - nunquam profecio per
eam explicabitur, qnomode digitus ille fic trabatur deor(um, tuboq;
tam vehementer adbareats non enim 4 trudente [ur(um poteft fic
20 [wm trani. e %

Thus far our Authors objeétion, in an{wer whereunto I bave
divers things to reprefent, tofhew, that a good account may be
given of this Experiment in the Hypothefis of the Elaterisis,which
is fufficient to manifeft how far the argument is from being (o
unan{werable as the propofer of it would perfwade his Reader,

I deny then thacthe Finger is drawn downward, or made by
{uction to adhere to the Tube 5 but I explicate that which he calls
the {u&ion of the Finger, as 1 lately didin an{wer to his third
Argument, as we fhall more particularly fee anon. |

He f{ayes indeed, that the Air which thraft up the Quickfilver
cannot fo ftrongly draw down the Finger. = Asif the Air were -
not a fluid body, but a fingle and entire pillar of fome folid mat-
ter. But to fhorten our reply to his objections, the beft way per-
haps will be briefly to explicate the Phenomenon thus :

When the*Tube is fill'd with Quickfilver, the Finger that
ftops the upper Orifice is almoft equally prefs’d above and ac the
fides by the contigunous Airs but when the lower Finger is re-
mov d, then the Cylinder of Mereury, which before gravitated
upon the Finger, comes to gravitate upon the reftagnant Mercu-
79, 'and by its intervention to prefs sgainft the outward Air: {o | |
thatagainft thofe parts of the Finger that are contignoustethe - :
Air there isall the wonted preffure of the outward Air; where- - |
as agaiaft chac pulp that is contiguous to the Mercury there is

| | = | two
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it two thirds. Ifay by two thirds, or thereabout, becaufe the Mer-
" | “enrtal Cylinder in this EXPEI‘III]EHI is fuppmd to be twenty
Ikt Inches high's and if it wére bur 4 lirile more then thirty Tnches
il high; (whmh Is a third more)  then the weight of the Quickfilver
e would take off not two thirds onely, but the whole preflure ot
i the ourward Airfrom the above-mentioned pulp of the Finger.
i | Forin thaveale the Quickfilver would quite defermt and fettle
Efiil beneath it. . Wheretore § 1n¢ce it "has appeared DY our Anfwer
| :I 30 to the Examiners third: Argumen;, Thabthe preﬂ"ure of the ont-
i ward Airis taken off from the body that remains in the upper
A . pireof the Tube, ac cording to the weight of the liquor (ufpend-
{ ed1n the Tube'y and fince indir Hypathéfis' the preflure of the
i outward Airis able to keep thirey Inches'of Quickf; lver, ortwo
bl or three and thirty foor of Water, falpended ina Tube . s It need
i be no greac wonder, if a preﬂure ofthe ambient Ajr, equal Lo
it the weight of a Cylinder of Water of near twenty two foot long,
bl fhould be able 1o ‘thenftin the: p.ulp of the Einger acthe upper

Ilﬁ&ﬁ &)JL the ’T lib‘&', and make- it ftick Clﬂfely encugh 1o the

uyi | ~ Iknﬁw the Ex&’mmer‘-ﬂﬁirms, That no thruflipe or preffure

i from without can ever effe fuchan adhefion of the Finoer to
. the Tube. But this thould be as well providasfaid: ;‘3111:1 ﬁr[f
i thoagh ' am- willing: 'to; think the Examiner waulcf

ot know-
ingly-relate any: thmg heis not! perfivadeéd of , s yetas faras T ang

another perfon wery well Vers'd in thefs B Experiments have par-
“pofely tryed, Veould not ﬁnef the' Adhefion of rhe{‘ ger tothe  §-
T nbe tobe near foftrong a5 gur %%-uthqrﬂh-&m related, Second- |
ly;if youwdtefully endeavour by preflure and otherwife to thruft
- the pulprof your Fmg%i‘ IHEG th”é‘* Oﬁﬁf&éfgﬁhe T’nbe » you may
: thfﬁ}ilbh ﬂrm Glﬁfs pert:e ,Iy' mmrd in the cayi-

i"nfc :he_On-
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| ( 1)
eroffer Weights would) prefs only againf the upper-partof the
Fingei;but preffing as much of the finger as is expos d to it almof
every where, and almoft uniformly, as well as firengly, it does
by itslateral preffure on every fidethruft in the Pulp of the Fin-

get invo the hole where thereis not .any refiftance at all, or 3t
lealt near foumueh ‘preffure agaipft the Pulp as that of the ambi-
ent Airagainft the parts of the Finger contiguaus to it |
By this it may appeas that we need not borrew the Objection
our Author offers to lend ussnamely,thatin theExperimentunder
confideration the Quickfilver is prefs'd downward by the Spring
of fome Air lirking ‘betwixe it and the Finger, (‘Thongh Iam
prone to think thac unlefs the Experiment be made with & great
deal of care, fuch a thing may eafily happen, and contribute to
the ftronger Adhefion of the Finger to the Tube.) This I fay
may appear notwithftanding'what ‘our Author Objedts, that the
Aiir expanding it felf wil thruft away theFinger upwards,fince the
contrary of that pretence 'WE,-;MWQ lmly .m_&ﬁifﬁﬁﬁd,i;ﬂfihﬂ An
{wer to his Third Argument, - Andas for what he adds to con-
firm his Argumentation in thefe Words, - Quid wel
inde confirmatury Quia cum praponderans ille abr uccedst ik
(ute aff eritur) loco [ublatiinferiorss digitiy-id.eft; codemn wmedo . punc
fuftentes Argentum. quo aute-ab applicato digita inferiore (uftents:
baturs manifefluwseft; non debere, funta hane fententiam, mages
deor[um trahi dzgi-t#mf#fm’ﬁrem poft [ublata inferiorem quams.ante,
Cunpitagne contrarinin planedocess exp crientin, [ates ligues \[entewti-
anllam dfe fallam. We' muft confider. that. e Tube.being
fappos’d ‘perfeétly full of Mercury, -E_.hﬂ%-fwg?r,_ thiac, ftops the |
lower Orifice is wont to be kept firongly preis'd againft i, left ;
_any of that ponderous Liquor fhould gee out between the Tube o
deed keep up the Mercury in the Tabe;: and the. preflure é the =

 outward Air would doo t005 yec there s this difference,
the preflure of the Asmofphere depending upos its Weight,
oft:Finger. ‘And " therefore. whereas the .Atmefpherical v

dertr
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Cylinder will not keep up a Cylinder of Quickfilver of above thir-
ty Inches high, thofe that make the Torricellian Experiment
do often, upon one occafion or other, keep up with the Finger
a Mercurial Cylinder of perhaps forcy or fifey Inches or far more : S
fo thar whereas in our Cafe, before the removal of the under-
moft Finger, the Pulp of the uppermoft muft ave abour the
{ame Preffure againft it where it is contiguous to the Mercsry,
as there is againft the other part of the (ame Finger: after the
temoval of theundermoft Finger , there is as much of the 4:-
mo[pherical Preflure, if I may fo fpeak,taken off from the newly-
mention’d Palp as counter-balances a Cylinder of Quickfilver of
twenty Inches long,

-

CHAP. V.

’]" He Examiners Fourth and laft Experiment is thus proposid.
%4;—;_9 g"fﬁfqug (fﬂ}’ﬁ's he) impﬁgﬂar#r 2 ‘fofd ex eo ﬁ'q;ﬂf?'ffﬂ?'i
Argentum vivwm per fimilem Tabwm- & wafenlo. exfugs
el poffe eadem prorfus facilitate qua ex codem exfugeretnr
aqna: quod tamen expericatia vepagnat; qué. docemsr aguam in os
[ugentis facillime attrabis quo tamen Argentum vivum ne toto o
quidem adbibite conatn perduct queat 5 inso viz ad Tubi medic-
tatem, | L | | |
Sequelam autem [ic oftendo: Quia :‘:-#m.ia“'-b_niﬁ-ﬂsgﬂ{fg wibil aliud
dgendum [1t quawm hoc, wtper Tubum fic afcendas. fubjectus. Lighor,
ﬁ"b’f Aqua fﬂﬁrﬂ’.ﬁw—g Argentum, ﬁiﬁ ui fﬁg.f#da [ﬁrfﬂm trabatur
air Tubo inclu( s, quo fic attracto afcendit illico [ubjectns Liguer.,
protrufwms nimirwm ab externo airejam praponderante (i docet Pec-
quettus i Differtatione Anstomica pag. 63.) manifeftum eff, eas
dem plane facilitase exfugendnm. fic Argentum, vivam qua ex(y-
gitur Agua: ,@sﬂd quum Experienti® tam aperte g‘fﬁggﬂﬁ;.,,. 7=

ceffeeft

fententians ex qua [equitwr falfam effe.

Pag

| Tm%ﬁxpenmeml remember I made fome years ag_c;c-,' accor- 5_
oingly “tis alledg’d in the Fourth Effay of the Treatife (L.was
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then writing) to prove againfk the Vulgar Opinien, that Li-
quors do not to prevent a Pacusm {pontaneouily afcend, which
I prefume will be fo farallow'd of by our Author, who would
.. have Liquors fuppos’d to be. rais'd by Suction violently drawn
- upby the contraétion of his Fumicslus. Bat to examine this
Experiment, as it concerns the prefent Controverfie, we may
“recal to mind that we formerly fhew’d in the Anfwer to our Au-
thors Third Argument, That when the Mercwrial Cylinder that
leans upon the reftagnant Mercury has dc the other end of it Alry
kept from any entercouffe with the Atmofphere, that incladed
Air has fo much of the Preffure of the external Air taken oft
from it as counterpoifes the Mercurial Cylinder. And the Fin-
ger thavis expos’d to the whole Preflure of the ambient Air in
{fome of its Parts, and in others but tothe much faiater Pref-
{ure of the included Air, endures an unufual Preffure from the: 4
preponderating Power of the Armafphere, | |
We may confider alfo that there is againft the Thorax and
thofe Mufcles of the Abdemen that are-fubfervient to Refpirati-
on the Preffure of the whole ambient Air. Which Preflure;
notwichftanding the Mufcles defign’d for the ule of RefpiratiGmg*
are able withéuc any confiderable refiftance todilate the 7 horax.
at pleafure ; becaafe, asfaftas they open the Cheft, and by di-
" lating it weaken the Spring ot Air which is then within the
Body, the external Air by A0Wing in, for want of hinding the
ulual refiftance there, keeps thae within the 7 borax inan o4~ guili=
Lrium of force with that without.. Thefe things premifed, 'tis
not difficult in our Hypethefis to give an. Anlwer to the Exami-
ners Experiment. For we {ay when.a Cylinder. of - Mercury. 15
rais’d in the Tube to any confiderable height, the Preflure of
the Air intheThorax is leflen’d by the whole weight of that Mer-
curial Cylinder, and confequently the Refpiratory. Mulcles are
thereby difabled to dilate the Cheftas freely as they were wont,
by cealoniof the Prevalency of the uadimini(h’d Preflureof the
external Air againft the weakned Preffure of the internal: Buc
if in fead of Merewry. you fubftituce Weater, fo fhort a C}hﬂ,dg}




b b = P S -

o 'ﬁ:m. -

ith

—_ e ——— e
— . e =

( 14 )

&

‘of that, comparatively lighe Liquor takes off (o lictle of the

Preflure of the included Air, thatit comes into the Lungs with
almoft its ufual Strengeh , and canfequently with almoft gs
much Force as the outward Alr prefles with againft the
Thorax, 5 _

And on this occafion there occurrs to my. thoughts a noble
Experiment of the moft Ingenious "Monfienr Pajchal , which
clearly fhews, that if we could tree the vpper Part of {uch 2

Tube as we are now confidering from the Preflure of al Inter-

nal Air, ic would follow, - as the Examiner (ayes it (hould, that
the Quickfilver would by the Preffure of the ontward Air be im-
pell’d up into the Tube as well as Water, till it had arcain’d 2

height great enongh to make its Weight not inferiour but equal

tothat of the Aimofphere. The Experiment ic felf being (o per-

“tinent and confiderable, we (hall annex it in the (ame words

Whereinic is related by his Country-man and Acquaintance, the
i s Learned and Candid Gaffendus, Neque hoc wer
' "Jﬂ; Pb.}ff Scét. 1. _ - + J ’ :

Lib. 3. Pag. so4 [lum,fedinfuper vityeo Diabete Clyfleréve e4 qua
w10 Yuands Ex-" par fuerit lomgirndine confecto, e poff embolupm

ad orificium sfgue compulfum, twmifJlo ad nor-

wram in (ubjeFum Hy.ﬂ’mrgymm deprehendst, wbi embolum [enfim
Acinde educityr, corfequi Hydrargyrum afcendereqs ad candem #(q5.
anorum pedum o Aigitornm 17iugcn [emifle altitndinem. T g
* Circumiftance very copfide-

which he immediace] y {ubjoyne
rable to the prefent Controverfie in the tollowing Claufe,

- At ubi deingeps, adbibitalicer nonmajore vi, Embolum altins educi-
1815 confiftere Hydrasgyrum,  neq; amplins confequis ac fieri interim

Inane gusd[patinme tnlercipitur abip(s ad Emoolnm #fque. Thus
far he, S0 that as to the Examiners Experiment, we may well

PUCAte It inour Hypathefis, by fay ing, that agreeably 1o jt

oty et the Chelt being more diluced, the idelded

appens, thic in a mote. forcible Refpiration the Mercurial
Cylinder is raifed hig‘hf.r.hthmﬁn amore languid 5 bec: ife, inthe
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ther the Preflate of the ambient Air, And that the Reafon why
the %ckﬁla*efm not by Relpiration rais’d as high- as it is kept
fufpended in the Torricellian Experiment, is not, thit the Pref-
{ure of the outward Air is unable roraife ic {o high, but becaufe,
as we have already “declar'd, the free Dalatamn of the Thorax
is oppofed by the Preflute of the ambient Air; which Preffure
being againft (o great a Superficies, and beurﬂ:'-'r bat imperfeétly
| _I'Eﬁﬁﬁd by the debilicated Preflare of the A1r within the ThHo-
rax, will be eafily imagined'to be wery confideratle by him
who confiders that in our Engine, the Preflure of the exrernal
Air againft the Sucker of lefs then three Tnches Diameter was,
as we relate in the 33, Experimient, ab'e to chruft up a Weighe of
above 4 hundred pound.  And here we ‘may obferve upon the
By in Confirmation of our former Dollrine , ghat when we
ftrongly fuck up Quickfilver ina Glafs Tube, thou[ h the Ele-
vation of the Quickfilver beaccording to our Author perfor-
med likewi 4 his Funiculus contratting it felfe every way,
and thoust 'be 2 Commaunication betwixe the internal
Suiface'of the Lungs and the* Cavity of the Tube s yet we
feel not in our Lungs any endeavour of the fhrinking Fﬁmmiﬁa-
1o tear off that Membrane they are lin'd with.. 4
~* And thas we have examin’d our Authors four Afgumems,te-.
prove that in thé Torvicellian Bxperiment the Quickfilyer can-
ot be kept fufpended by the counterpoife ot the external
Air + Againft which C .prman he tells us indeed, that other m-
suments might be alledg’d, but asit is not pmbabke y MR |
 that if he had thoaghr them better then thofe he has ©*% I" %
éledted mirﬁﬁﬁ'%n he would have ‘omitred them's fo tis ot
- onlikely that Anfwers might be-as well found fm* them 'as for
the Gth’éfﬁ, éfpecially fince ehiat which he fingles odt for aspe- .
cimen is, that from his Adver{aries Hypothefisic would follow;
that the Quickfilver would defcend miuch more (I (og ynfe ‘tisa T
miftake of the Prefs, for much lefs)in‘cold Weattter the vinhot, Py
becaufe the Aliris tﬁémmker and leavier;’ and therﬁfarmﬁﬂhﬁ | |
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its due place queftion the validity of our Authots Confequence;
it will be here fufficient to Reply, that the Obfervation on
which he grounds it does not conftantly hold, as his Objeétion
{uppofes : which may appear by that part of our 18. Experi-
ment whence the matter of Fa& is defum’d, as we {hall have oc-
cafion to take further notice of when we fhall come. to the De-
fence of that Experiment, So that what has been hicherto Dif-
¢ cours’d on borth fides being duly confider’d, the Reader is left
| to judge what ground the Examiner had for the "Empdimue
wherewith he is pleas’d to conclude his Third Chapcer, Maneat
| igitur tot Argumentis comprebatum, quorum quodlibet
| 48 19 [ (olo [ufficit, Argentum (faéto Experimento in loco a-
| perte) per extermi acris gravisatem & lap(u minime [wftemtari,

e 8 p . e
S “CHAP, VI.

Hls fourcth Chapter, wherein the Title prom,xhat he will
| prove, Argentum in loco scclufo non [uftentari a lapfu per ip-
i . fumaéris Elaterium, is very fhort, and does not require that we
?i (hould dwell long upon it. For the proof he brings of his Affer-
tion being this, Cum tota vis hajus Elateris pendeat a re-
| fwtato jam airis aquipondio cum digitis 293 Argenti vivi,
ita ut mec plus nec minns faciat hos elaserium in loco occlufo quam
 fit per illud aquipondinm in loco aperto s manifeftum eft, cumijam
- oftenfum fit fictitium plane cffe bujulmodi aquipsndiom, fititinm
e guogy cffe tale elaterinm ¢ This being nonew Argument, buc an -
i Inference from thofe he bad fet down in the former Chapter, by
T our Anfwers to them it is become needlefs for us to make any di- |
L ftin& Reply to this. We fhal rather defire the Reader to take no- =
e - tice,that whereas our Author fayes that according to his Adver-
faries, Nee plus nec minus faciat hoc Elaterium in loco occlufo guam
fit per illud-£quipondium in loce aperto;whatever others may have
written, we for our part allow of this Opinion buc in fome Cafes;
for in others we have perform’d much more by the Spring of
| . he

X ;;L . .

| _ Pa g :H.':'l
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the Air, which we can within cercain limitsincreale at pleafure,
then can be perform’d by the bare weight, which for ought we
" know temains alwayes fomewhat near the fame. And of this
advantige that the Spring of the Air may have in point of force
above the weight of it, we have formerly given an Inftance in
our 17, Experiment, (where, by comprefling the Air in the
Receiver, we impell’d the Mercurial Cylinder higher thenthe
ftation at which the Counterpoife ofthe Air is wont to fuftain
it) and fhall hereafter have occafion to give yet more confide-
rable proofs, - Tothe lately recited words our Examiner {ub-
joyns thefles Adde, cum allata jam capite pracedente ex--
perimenta de adbafione digiti, &re. coderm mode (e habent in
“loco clanfe ac in aperto, neceffarinm effe factaex e1s argumenta contra
equipondium 5 eadem quoqs contra elaterium vim habere. But
“though he propofe this asa new Argument, yet fince 'tis built
but upon the adhefion of the Finger (of which we have already
given an account in our Hyporhefis) 1 (ee not how it requires any
new and particular ‘An(wer. And whereas be {ayes, that the
Experiments he had mentioned concerning the adhefion of ones
Finger, 8c. ¢odem modo [¢ habent 18 voco clanfo acin aperto 5 1
could with he had added what way he took to make the Tryals.
For he gives no intimation that he did them any other wayes
then in ordinary rooms, And in fuch there fcarce ever wantsa
communication betwixt the inward and outward Air, either at
the Chimney, or Window, or Door not exaétly fhut, or at
fome hole or crevice or other, by means of which the weight of
_the Atmofphere has its operation within the room. o
To his fecond Argument our Author adds not a third, unlefs
~ we take that for an Argument which he immediately annexes to
~ his laft recited words : E# profeto ({ayes he) fifecumex- o
~ penderent hi Authores; quanta fit difficultas explicands lon- e
“ufmods airis elaterium, wifi idem air [e [olo occupet majorem locum
(4t panlo ante) credo eos [ententiam facile mwtatwros. But this
being faid gratés, does not exact an Anfwer 5 and he muft make
it more intelligible then any man that 1 know of has yet done,
o - S how
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W berein the Edw%fiw Funicalar Hypothefis

s exammn'd., |

s CHAP.SL < |
What 15 alledged to prove the Funiculus # confeder'd’; and

 fome Difficultics are propos’d agamft the Hypothefss.

& He Hyporhefis that the Examiger would, "as a better,
2 fubfticace in the place of ourS§®, if I miftake it not,
briefly this 5 That the things we afcribe to the
212 weight or {pring of the Air are really perform’d by
neither, but by a certain Funmiculus; or extremely
thin {ubftance, provided in fuchcafes by Nature, ze detur va-
eunim, which being exceedingly rarefied by a forcible diftenfion,
does petpetually and ftrongly endeavour to conttact it {elf into
dimenfions more agreeable to the nature of the diftended bady s |
-and confequently does violently atcrat all the bodies whereunto e
_itis contiguous, if they be not tooheavy to be removd byit, =
- But this Hy[gatbfﬁ-s of our Authors does tome, I confels, ap- B
- pear liable tofuch Exceptions, that though I diflik’d that athis” & > % 77

]
A
o

'A&%ﬂifaﬁies, yet 1 fhould not imbrace his, but rather waic ¢ill
= | cC 2 AaEEER s
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time and further Speculations or tryals fhould fuggeft fome
other Theory, ficter to be acquiefc’d in then thiss which feems
to be partly precarions, partly unintelligible, and parcly infuffi-
ciewt, and belides meedlefs : though it Wilnot be fo convenient
to prove each of thefe apart, becaufe divers of my Obje@ions
tendto prove the Do&rine, againft which they are alledged, ob-

noxious to more then one of the imputed Imperfe@ions. |
Firlt, then, the Arguments by which our Author endeavours
to evince his Faniculus, are incompetent for thatend. The Ar-
guments which he propofesin his fixth Chapter (where he un-

dertakes to make good his Affertion) J there find to be three.
The firlt be (ets down in thefe words, Conftat hoc prims ex jam
dictis Capite pracedente s nequit ewim argentuns defcen-

PRSI oy fic digitum deor[um trahere, tubogs affigere, nifi dtali

Funiculo [ufpendatsr, cumqs [uo pondere vehementer extendat, us
per fe patet,  But to this proof anfwer has been'made already in

the former Pare of this Difcourfe : onely whereas the Auchor :

A{eemsto refer usto the foregoing Chaprer, we will look back

toit,and take notice of what I find there againft the Vacuifts, For
though I neither am bound, nor intend, in this Difcourfe tg de-

clare my felfe for, or againft, a #acunm 5 yet fince 1am now wri- .
ting againft the Fugdenlar Hypothefis. it will much conduce 1o

flvew thatitis not f ' grounded, it I examine what he here al-
ledges againlt the Affertors of a Vacuum. g

In the next place therefore T confider that, accardi—n;g to the

Ex-ﬁ-miner, there can be no Zacunm s and that he makes tobe |

the main reafon why Nature in the Torriceflian and our Expe-
riments does act after {o extraordinary a manaer, as is requifice to

the prodaction of his Fumiculws. Fot in the 47. Page, having in

his Adverfariesname demanded what need there isar the de-
fcent of the Quickfilver, that before it falls a fuperficies thould be

feparated from it, and extended 5 Refpondeo (fayes he) ideo hoe

fiers, e detur vacawm 5 cumnihil alind ibs 4dfis gwod logo argent?

......

defcendentss pofit fuccedere. "To which he immediately {abjoyns,
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 confirmatwr commune illud per iot jam elapfa [ecnla wfurpatum in
s cholss axioma, vizs Naturam & vacuo abborrere. And though
he feem to make his Funieulns the im mediate caufe of the Phe-
nemens occurting in che TorriceBianand. our Experiments : yet
thae, if you purfue the inquiry 2 little higher, he refolves them
.o Natures abhorrency of a Zacusm, himfelf plainly informs us
in the next page; Nam lcet ({ayes he ) immediata ratio cur |
aquav. g €x hyaria hortulana [uperne clanfa (quo exemplo
utuniur) nen defcendat, non fit meiws.vacul, [ed ea quam mods aixis
inus, nempe quod non detwr [uffisiens pondws ad [olvendum illuns
nexum quo adhareat agua claufe bydris (ummsitati 5 ad_cam tamen
rationews tandem net[[aris venicndum eff. Bat, though as well
our Author’s Funiculus, as the other fcarce conceivabl€ Hypo-
thefes that.learned men have devifed, to account for the {ufpen-
fion of the Quickfilver otherwife then by therefiftance of the
external Air, feem to have been excogitated onely to (hun the
neceflity of admitting a Pacawm & yet I fee not how our Exami-
ner cogently proves, either that there can be none s reram na-
twrd, or that De faéte there is none producd in thele Experi-
ments. For in his fifth Chapter (where he profeffedly nadex-
takes that task) he has but thefe two incompetent Arguments,
The firft is drawn from the ateradion, as he fuppofes,of the Fin»
oer into the delerted cavity of the Tube in the Torricellian Expe--
viment: Que quidem ({ayes he) tam vehemens tractio ¢
adhafio, cam non nifi b reals aliguo corpore inter digitnm. SE
& wrgeninm conftitntwm queat provenire, manifeftum eft fpatinm-
tlud vacunm noneffe, fed verd aligna [ubftaniiarepletum, — Butto
“this Argument having already givenan Asfwet, let us (without
flaying to urge, that the Vacuifts will perhaps object, that they
- fee not 2 Weceffity, though they thould admitof Traction inthe:
\,. cafe, that the internal fubftance muft therefore perfectly replens(b.
" the deférted Cavity ; without prefling this, 1{ay, letus) confi-
der his other, whichrhe draws {rom the Diaphancity of the defes-
ted parc of the Tube, which {pace (he fayes) were it empty,.
- would appear like 2 lirtle black Pillar, Eo quod wulie [pecies vifwa-
e S ' les:
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les meqy ab eo neq. perillnd poffunt ad ocnlum  pervenive. Bue (not
i to engage our felves in Optical Speculations and Controverfies)
i if we grant him fomewhat more then perhaps he can prove 5 yet
as the Experiment will not demonftrate that there is nothing gf
body in any pars of the [pace deferted by the Merenry ;5 fo neicher will
i - the Argument conclude (as the Propofer ofit does twice in this
-  Chapter) That fpace verd aligui [ubftantii repleré. For according
‘ to the Hypothefis of the Epicureans and other Atomiits, who

to conlift of Acoms fo minute, s treely to get in ac the narrow
Pores of Glafs, there will be no caufe to deny inter{pers’d Va-
cuitieg in the upper part of the Tube.  For the Corpalcles of
Light that permeare chat fpace may be fo numerous, as to leave
0o fenfible pare of it un-inlightned ; and yet may have fo many
l - licele empey Intervals berwixe them, that, if all thac is corporeal
| in the {pace we fpeak of were united into one lump, it would not
i perhaps adequacely £ll the one half (not to fay the tenth, or
eventhe hundredth pare) of the whole {pace: According to what
we have noted in the 17, Experiment, tha ta Room may appear
tull of the finoke of a Perfume, thoughif all the Corpufcles chat
compole that fmoke were re-united, they would again make up
- but a fmall Paflil,  Towhich purpofe I remember I have taken
Camphire, ot which a little will filla Room wi th its odour, and

S o —— - P — . i s o
' '

e

. venover by hear; 1 thereby reduc’d them to re conjoyn into

1Xue Camphire, whofe bulkis very ‘inconfiderable in comparifon

- ofthe fpace it fills as to {enfe; when the odorous Corpulcles are
fﬂ&fl’@ffdthrough the free Air. S | :

!
T

g ‘madeinadark night, orina Room perfectly darken’d, if it { uc-

-~ ceed(asthereislittle caufetof ulpect it will not) it may well be
Jf A d@wdﬂmﬁthﬁr our Authors ﬂiﬁg ument will there take place,
| For if he endeavour to prove that th e place-in queftion was full

SRR , e reply

—

make Light to be a corpoteal Effluvinm trom lucid bodies, and

| ~having in well-clos’d diftillacory: Glafes: caught the fumes dri- .
. Towhich 1might adde,tha the Torricellian Experiment being

o in the dark, becaufe upon the lerting in.of the Day, or the bring-
e ing in of 2 Ca wdle, the light appears wi thinie 5 the Vacuifts may
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reply according to their Hypothefis, That that light is a new one,
flowing from thelucid body that darts its corporeal beams quite
through the Glals and Space we dilpute about, which for wanc of
fiich Corpufcles were not juft before wifible.
And (#ppofing light not to be made by a trajection of Atoms
through Diaphanous bodies, but a propagation of the impulfe of
lucid bodies through them 5 yer it will poc thence neceflarily
follow,that thedeferted part of cthe Tabe mull be full: As inour
27. Experiment (though many-of thofe orofs Aerial Particles
that appear’d neceflary to convey a languid (ound were drawn out
of our Receiver at the firftand fecond Exfuétion; yet there re-
main'd {o many of the dike Corpulcles, that thofe thacwere
wanting were not mifs'd by the fenle, though afterwards, when
a far greater number was drawn out, they were). {o there may be
matter ‘enough remaining to- wranfine the impalle ot lights
though betwixt: the Particles of that matter there fhould:be
ftore of vacuicies intercepted. - Whereas our Author pretends to
prove; not onely that there is no coacervate Vacuiry in:the (pace
foolten mentioned, butabfolutely thacthere is #ome, . For 'tis
in this laft fenfe, as:well as the other; that the Schools and our
. Author;who defends their Opinion, deny a Pacuum, .~ = .
Burnotwithftanding -whit we have now dilcours’d, as in our
‘17. Experiment we declind determining whetber there be a Fa-
conm ot noy fo nowwhat we have faid 10 the Eximiners Ap_g.u ;
ment, Has not been to declare: our whole fenfe of the Contro-
veifie, bur onely to (hew, thavthough his Hypotbefis fuppofes
there 1S no Va.uams, yeu his A'-rgu'm:en;is do not {u fﬁﬁlﬂﬂf‘*}’ﬁ‘ﬁw’ -
it whichmy help tor thew his. Do&:ine to be PrecIionss for - -
 otherwife the Cartefians, though Plenifts, may plaufiblyesough
(whether truly or no Inow difpute nor) decline: thepecefliryos
‘admicting a Pacuumin the deferted {pace of the Tube, by fuppo- -~
fing it fill’d with : their fecond and fi: R Elemene, whofe Particles = %
they imagine to be minute enough freely to pa(s.in andoue 4
thtouchithe Poresof Glals; Butthenthey muft allow thegiefs

 fure of the ourward Air to be. the caule: of the. {ufpeunfion oiithe
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will find the Experiment to fucceed well enough
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Quickfilver: for though the maseria celefiisc may readily fill che

{paces the Meroyry deferts; yet that within the Tube cannot

hinder fo ponderous a liquor from fubfiding as low as the reftag-
nant Mercwrys  fince all the pares of the Tube, as well che low-

ermott as the uppermoft, being pervious to thac fubtike macter,
it may with like facility fucceed in whatever part of the Tube
{hall be forfaken by the Quickfilver.

The Examiners fecond Argumentin the fame place is, That
fince the Mercwrial Cylinder isnot fuftain’d by the outward Air,

it muit neceffarily be, thac it be kepc fulpended by his internal .
ftring.-  But fince for the proof of this he is content to refer us

to the chird Chapter ; our having already examin’d thar, allows

us to proceed to his third Argument, whichis, That the Mercy-
#ial Cylinder, refting inits wonted ftation, doesnot gravitate s
ds may appear by applying the Finger to the immers’d or lower
Orifice of the Tube. Whence he infers, cthat it muft of necef-
ficy be fufpended from within the Tube. And indeed if you

dexteroufly apply your Finger tothe open end of the Tube,
when you have almoft, but not quite, lifted it out of the reftag-
nant Merewry, (which circumftance muft not be neg‘-l-eé’ted,ihough
our Author have omitted it) that fo you may thut up no more.
Quickfilver then the Mercurial Cylinder is wont to confift of, you *
(Which
makes-me fomewhat wonder to find it affirm’d, that the learned

Maignan denies it) not but that you will feel upon your Fingera -
gravitation or preflure of the Glas-Tube, and the contained

Mercury, as of one body 5 “but that you will not feel any fenfible
preffure of the Mercury apare, as if it endeavoured to thruft away

your Finger from the Tube.  Burthe realon of thisis not hard

to givein our Hypothefis 5 for according to thar, the Mercarial
Cyltnder and the Air counterpoifing one another, the Finger fu-
ftains not any fenfibly-differing preffure from the ambient Air

E}Ei{‘es againft the Nail and fides of it,and from the included
Quickfilver that preffes againft the Palp.  Butif the Mercurial

‘. Cylinder fhould exceed the nfual length, then the Finger would
b Sy | | feel
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feel fome preflate from that furplufage of Quickfilver, which
che Air does not affift the Finger to fuftain,  So that this plea-
(ant Phanomenon may be as well {olv'd in our Hyethefis; as in
the Examiners : in-which if we had gime to clear an Objection,
which we fore:fee might be made, but might be anfwerd too,
we would demand why, when the Mercary included in the Tube
is but of adue alritude, it fhould run out upon the removal of the
Finger that ftops it beneath, in cafe it be {uftain'd onely by the -
internal Fanmiculses, and do, according to his Doérine, whenthe
Funiculws (uftains it, emulate a folid body, if the preffure of the
external Air has not (as our Author teachies it not to have) any
thing to do in this matter.

And if fome inquifitive perfon fhall here obje, That cexcain-
ly the Finger muft feel much pain by being fqueez’d betwixt
ewo {uch preflures; asthacof a Pillar of chirty Inches of Quick-
filver on the one fide, and an equivalent preflure from the At-
mofpherical Pillar on the other, it may readily be reprefented;
chat in fiuid bodies (fuch as are thofe concera’d in our Difficutcy)

a folid body has no fuch fenfe of preffure from the ambient bo-
dies as ( unlels Experience had otherwife inftrudted us) we
(hould perhaps imagine. For, notto mention that having in-
quired of a famous Diver, whecher he found himfelf {enfibly
~ comprefled by the water at the bottom of the Sea; he agreed
- with the generality of Divers in the Negative: Iam inform'd
that the learned Maignan did purpofely try, that hishand being
thruft three or four Palmes deep into Quickfilver, his fingers
were not fenfible, either of any weight from the incumbent, of ;
of any preffure from the ambient, Quickfilver. The reafon of
which-(whether that inquifitive man have given itor no) is not
nece{lary in our prefent Controverfie to be lookt aftes | o
To thefe three Arguments the Examiner addesnot afourth, 8
unlefshe defign to prefent itus in this concluding paffage : Hwe -4
etiam faciunt infignes libraviones quibus argimum [ubito .
defcendens agitatwr : Tdem enim hic fit quod in alits Pen Pags 25 ~ |

dalis & ab alts demriffis fiers foles. Butof this Phanemenon allo
iy : d d ) ﬂﬁs
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 ’tiseafie to give an account in our Hypothefis by two feveral

wayess whereof the Firff (which is Proper chiefly when the
Experimentds made in a clofe place, as oqr Recever) is, ‘That
the Quickfilver by its fuddep defcent acquires an ‘mpetus (uper -
added to the preflure it has upon the fcore of its waonted gra-
vity s whereby it for a while falls below its ftation, and chereby
comprefles the Air thac leans upon the teltagnanc Mercary.
Which Air by its own Spring again torcibly dilating it felf to re-
cover its former extenfion, and (as is ufual in Springs) haftily fly-
Ing open; expands it felf beyond it, and thereby impells up the
Quickfilver fomewhac above its wonged ftacion, inits fall from
whence it again acquires fomewhat ( though not (o much as be-.
tore) of impetns ox power, to force the Corpulcles of the Air to

a Sub-ingreflions and this reciprocation of preflure betwixe the |

Quickfilver and the outward Air decreafing by-degrees, does ar
length wholly ceafe, when the Mercwry has loft that fuperadded
preflure, whichit acquired by its falling from parcs of the Tube
bigher then its due-ftation.. But this firftk way of c-:ipl—icating
thefe Vibrations is not neceflary in the free Air: forif we confi-
der the ambient Air onely as a weighe, “and remember what we
have newly faid of the impetus acquir’d by defcents this Phane-
menonmay be eafily enough explain’d, by taking notice of whage

_happens in a  Balance, when one of the equiponderant - Scales

chancing to be deprefs’d,: they do not till afcer many Vibrations
fettle in equilibrin, SRR el et

Glafs Pi Pe, whofe two legs (very unequal in length) were paral-

lel enough, and both perpendicular tathac part of che Pipe thae
connected them, (fucha Syphon isdelerib'd in our 36. Experi-

ment, to find the proportion of the gravity of Mercury and Wa-
. ter) into this Quickfilver was pour d till ‘twas fome Inches high

&qﬂ;q,aa‘llyhhigh in:both legs: then the Pipe being inclin’d ¢ill

I ftopt the Orifice of the other leg with m y Finger, and ?-'ﬁi*é&i-hgﬁ

=

2gain the Pipe, thﬂugh the Quic kfilver wete forc’d to. afcend a

oo litile

= d

 the moft pare of the Quickfilver was fallen nto one of the legs,
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licele inthat ftopt leg 5 yetby realon my Finger kept the Air
from getting away, the Quickfilver was kept lower by a good
dealin that ftopt leg thenin the other; butif by fuddenly re-
- moving my Finger [ gave paflage to the included and fomewhat
compreft Air, the preponderant Quickfilver in the other leg
would with the Mercury in this unftope leg, make divers undu-
lations before that liquor did in bothlegs come to reftin an equi-
libriwm. Of which the Reafon may be eafily deduc’d from what
has been newly deliver'd s and yet in this cafe there is no pre-
tence to be made of a Fumitulus of violently diftended Air to
effe@ the Vibrations of the Mercury, ,

| C H A P-I I[I : ' =
Divers other Difficulties are objeéted againft the
< Ao Funicular Hypothefis.

Hirdly, But though our Examiner have not fofficiently pro-
- ved his Hypothefis, yet perhaps it may be in its own pature (o
like to be true, -as to deferve to be imbrac’d as fuch, - Where-
fore we will now take notice of fome of thofe many things thac
“to our apprehenfion render it very improbable. |
+ And firft, whereas our Author acknowledges that Quickfil-
ver; Water, Wine, and other liquors; will, as well one as ano-
ther, defcend in Tubes exactly fealed at the top, in cale the Cy-

linder of liquor exceed the weight of a Mercarial Cylinder of

29%. Inches s and will {ublide no longer then till it is come to
equiponderate a Cylinder of Quickfilver of that height 5 where-
and other Experiments, induc’d to admit this s it cannot but
feem ftrange that, whatever theliquor be, there fhould be juft
the fame weighe or firength to extend them intoa Fupiculys :
though Water, for inftance, and Quickfilver be nea:éartem

dda ~ fant
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il ftant patores 5 and though divers other liquors, as Oyle and
i Water, be likewife of Textures very differing. ~And this may
i - fomewhat the more be wondred at, becaufe out Author (in his
Animadverfions upon our 31, Experiment) is pleafed to make
il - fogreat a difference betwixt the difpofition of bodies of various
il confiftences, as fluid and firm, to be extenuated into a Funicu-
{ws, that he will noc allow any humane force to be able to pro-
o duce one, by the divulfion of two flat Marbles, in cafe the con-
taét of their Surfaces were fo exquifice as quiteto exclude all
Air; though in the fame place his Ratiocination plainly enough
teaches (which Experience however does) that adhering Mar-
i bles, though withextraordinary difficuley, may be forcibly fe-
f!y" ver'd, and according to him the fuperficial parts may be diftend-
N ed into a Funiculus, that prevents a ¥ackum. '.

i - But now the Hypothefis of his Adverfaries is not at all incum-
. bred withthis difficulty. For the weighe of the outward Air
~_ being that which keeps liquors (ufpended in Tubes fealed at the
tops it matters not of what nature, or texture the {ulpended li-
quor 15, provided ies weight be the fame with that of 2 Mercarial
Cylinder equiponderant to the Aerial one : As if there bea
pound of Lead inone Scale, it will not deftroy the eguilibrium,
whether what be put in the other be Gold, or Quickfilver, or
Wooll, or Feathers, provided its weight be juft apound,
~Inthe next place we may take notice, That the accountour
Examiner gives us of his Fumiculus in the tenth Chaprer, (where
he takes upon him to explicateit) is much more firange then f2- |
tisfaGtory, and not made out by any {uch parallel operations of
MNature, as his Adverfaries will not (and may not well do i) dife
puté the truth of, Whereasthe Weight and Spring of the Air =~
~may be inferr’d from -ﬁlch'unqlleﬁioh*ﬂg Experimenes as are not
concern'd in our prefent Controverfie. For the gravity of the Air
may be manifefted by a pairof Scales,& the Spring of it difclofes
it {elf fo clearly in wind-guns and other Infiruments,that ourAd-
- werfary (as we have already bkad occafion to inculcate) does not
denyit. But to confider his Explication of his Fuwisulsms,he
AgL | | e woumld

.....

by
&
L

o




_ (139)
would haveus note two things : Fitflt; Argentum dum
replet totwm tubum, non mere tangere ejus (wmmitatem (4
primo afpects videtwr) [ed eidem quoq; firmiter adbareres  Patet hoc
(fubjoyns he) experimento illosn primo Argumente capitis teriés de
¢ wbo wtrings aperte.But what is ta be anfwer'd to this proof may be
eafily gathered from what we have replyed to that Argument,
And to what our Author addes to prove, That the adheflion of
the Finger is to the {ubjacent Mer¢ary, not to.the Tube 3 namely,
That Lécet illnd tubi orificinm elco, alidwe materia adhg- '
fianems impediente, inungatur, Bon minss tavich firmiter. =~ E 35
adberebit digitws quam prins. 5 an Anfwer may be drawn from
the fame places nor perhaps will his_reafoning much farisfie
+hofe who confider that bodies by trufion may ealily enough be
made ftick together,as much as in our cafe the Tube and Fin-

ger do, notwicthftanding one of them is anoynted with Oyle; and

Pag. I; 8.

that this Adhefion of the Finger to the Tube is to be met with:

- cafes where the Surface of the included Quickiilver iS nOt
contigaous to the Finger, but many Inches below. As for what
he addes concerning the reafon why- Water and Quickfilver af-

cend by fuction, we have already taught what is to be anfwered
to it, by alcribing chat afcenfion to the preflure of the external

Air: without any need of having recourfe to.a Funiculus; or
imagining with him in this place, That becaule nothing befides-
the Water or Quickfilver can infuch cafes fucceed the Air,
¢(which yet is-not eafie to be prov’d in reference to a thinAthere-
al fubftance) therefare, Partes ipfins aérss (to ule bis ex- -

preflion) fic tuboinclufe (qua alias tam facile [cparantur) ‘4‘“ |
“wunc tam fortiter [tbi invicem agginvinenisur, us walidiftmuns (wti
videmus) conficiunt: catenam, qua non [ohum aqus; [ed ponderofuns.
iliud argentum fic in altwms trabasur.. Which way of wreathing a

lictle rarefied Airinto o firong a rope, how. probableit is,I will !
fora while leave the Reader to judge, and advance to our Au-

thor’s fecond Natandum, which he thus propofes:

*“Rarefactionem [ive extenfionem Gorporté Ad 00cupAn-. .

_ tenfione

dym majorem locum fieri non (ol calore, fed etiam dif-. P“g‘ §2.3.
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tenfione [en vi divulfivi : fiout ¥ contra condenfatio nom folo frigore
perficitur, fed ctiams compreff, ‘one, ukiinnumera pafiim docent exems-

il pla,  And 'tis trye and ‘obvious, that the: Conden(ation of ba-
il dies, taking that word in alarge fenfe; may be made as well by
i compreflion as cold: - But I with he had more clearly expreft
i - what he means in chis place by that Rarefadion, which he fayes
il 15 to be-made by difteafion, ora wis divulfiva, whereof he tells
ini!;'i us there are innomerable inftances, For, as far as may be ga-
| thered from the three Examples he (ubjoyas, "tis onely the Ajr
¢ that is capable of being fo extended as his Hypothefis requires
i Quickfilver and even Stones muft be. And'I kncw not how it
| will be proved, that even Air may be thus extended (o far, as in
i the Magdeburg Experiment, to fill 2 place more then two thon-
il {and times as big as chat it fll'd before. For that the fame Air
i this and his two foregoing Inftances does adequately fill more
{pace at one time then another, he proves but by the rufbing in

of water into the evacyared Glafs, and filling it within a liccle

quite full, which, he {ayes, is done by the diftended Air that con-
eracting it (elf draws up the water withit. Which Explicacion
how much lefs likely it is, then that the wacer is in-fuch cafes im- -
pelld up by the preffure of the Awmofphere, we fhall anon
(When we come to difcufs bis way of Rarefaction and Conden(a-

- tion) haye occafion to €xamine. - Inthe mean time let us confi-
der with him the Explication which, after having premis’d the
two above-recited Obfervations; he gives us of his Fanmicylus s
P#-E.: Cam per primum Notandum argentum i1a dd'f:r‘ere;:t. tubi.

W verlzet oy per (ecundum, rarefactio fiat per mevam
corporss diflenfionem, sta rem [e babere, ut argentum defiendens &
verice tnbi affixam e relinguat (uperficiems [uam extimam frve [u-

- Dremam, eamq; eonfy, fwo pondere extendas extenuctque; donec fagi-
- biss fit aliam [aperficiem fimiliter relinguere quam prioremillam nl-
=% terim_*mt;{ﬁds:e': Secundam ;gffmr.reﬁ#q#ft,;?amq; eodems mods de-
[eendends extendit, donec factlins it tertram adbus [eparari quam ii-
 lam [ecundam extendcre ulterins.: o fic deinceps, donec tandem wvi- -8
es amplius now hab, at (uperficies fic -fpxwﬁdf%fmwdfﬂdf ; H;mpc £
34 - . onec
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danec pervenias ad altitudinem digitorum duniaxat 20t. whi quie-
feit, wt capite primodictumest, Thusfar our Examiners Expli-
cation: - By which "us eafie to difcern, that he'is fain to affigne
his Funicuius 2 way ot .being produc'd ftrange and unparallell’d
enough. - For, not to repeat our Animadverﬁonsrupon the firf
of the two Notandum's, onwhich the Explication is grounded, I
muft demand by what force, upon the bare feparation of the
Quickfilver and the topof.the Tube, the new body he mentions
comes to.be producd s orat lealt how it appears. that the Mer-
cury leaves any fuch thing as be fpeaks of behind it. . For the
{enfe perceives no {uch matter ac the top of the Tube, nor is it
necefliry to explicate the Phenomena as we have formerly f{ecen, -
It may alfo be marvell'd ac, that ehe bare weight of the defcend-
ing Mercury fhould be able to extend a Surface into 2 Body.
Aad befides, it {eems precaricufly affirm’d , that there isfuch a
fucceflive leaving behind of one Surface after another asis here
imagin'd : Nor does ic atall appear how, though fome of the
Quickfilver were turn’d into athin (obtile {ubftance, yet that
- {ubftance comes to be contriv’d intoa Funiculus of (o {trange a
nature, that fcarce any weight (for oughc appears by his Do-
¢trine) can be able to break it 5. thae contraty. to all other
ftrings it may be ftretched without being' made more flender -
“and thavic has other very odde prop.reies; fome of which we
~fhall;anon have occafion to mention.  Asfor what our Author
{ubjoynes in thefe words, Eodem itaqy fere modo fepa- _
rars videwtyr ha [uperficies ab argento defcendente, o _Pa'g-'- Gt
s tenulSimum quendam per dEfﬁ'ﬁ:ﬂdfﬂf__.paﬁd#'&;f,xﬁmﬁ; quo per ca-

=-'_fﬂ_rfm 7 @ﬂf}zﬁﬁ. .qanﬂ;!# ﬁe arantur ;!:-g;yf;mdﬁ ﬁ;_;@rﬁ;gﬁ 3 /,;,.g,jgﬁﬂ g
cera ant [evo, ¢rin fz;ﬁtﬁﬁ imam flammam-extensantyr,  Whi notaty 4

dignum, quemadmodnm flamma tlla plufguam millies fine dubio mae
1% [Patinm occupat, quim antea occupaverat parsellacira ex: qua

. conficitur 5 ita pror(us & hic exiftimandum Funiculnm illam pluf-
qnam millics majus [patium oceupare quim priss occupaverat ills:
argents parvicula: ox qua fis exortus : Uis eriam fine dublo contingis,
qpando. talss, particula & [ubjeito igne. in Vaporem..convertityr,

“Though
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‘Though it be the onely Example whereby he endeavours toil-

luftrate the generation of his Fanicalms, yet (1 prefume) he {carce
expects we fhould think it an appofite one.  For, befides thac
there here intervenes a confpicuous and powerful Agear, name-
ly, anadtual Pire tofever and agitate the parts of the Candles
and befides chat there is a maniteft walting of the Wazx or Tal-

low tutn'd into flame 5 befides thefe chings, I{ay, we muft not

admit, that che Fuel when turn'd intoaflame does really fill (1
{ay not, with our Author) more thenathoufand times, butfo
much as twice more of genuine fpace then the Wax “twas made
of. Foritmay be faid that the flame is little or nothing elfe
then an aggrepate of thofe Corpufcles which before lay upon

the upper fuperficies of the Candle, and by the violent beat were

d.vided into miauter particles, vehemently agicated and broughe
from lying asic were upona flat to beat off one another, and

make up about the Wiek fuch a figure asis ufual in the flame of |

Candles burning in the free Air.  Nor will it necelfarily follow,

that the {pace which the lame (eems to take up fhould contdin :

neither Air nor «Ether, not any thing elle, fave the parts of that
flime, becaufethe eye cannot difcern any othet body there : For
eventhe {moke afcending from the {nuft of a newly-extinguifh’d
Candle appeats a dark pillar, which to the eye at fome diftance
feems to confift of {moke s whenas yet there are fomany Aeri-
al and other invifible Corpuflcles mingled with ic, as if all chofe

parts of fmoke thac make agreat fhow in the Air were collegt- -

ed and contiguous, they would not perhaps amount to the big-
ne(s of a Pins head : as may appear by the great quantity of
fteams that in Chymical Veffels are wont to go to the making
up of one drop of Spitic, - And cherefore it does not ill fall ouc
for our turn, that the Examiner, to inforce hisformer Example,
alledges the turning of a particle of Quickfilver into vapour, by

- purting fire under it: for if fuch be the Rarefadtion of Mercury,

"tis not at all like vo make fuch a Funioulns as he talks of, fince
ttiofe Mercurial Fumes appear by divers Experiments, to be

Merowry divided and thrown abroad into minute parts, whereby
¥ though
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though the body obtain more of Surface then it had before,
yet it really fills no more of true and genuine [pice, fince if all
the particolar lictle fpaces fill'd by thefe fcatterd Corpulcles
wete reduc’d into one, (as the Corpufcles them{:lves often are
in Chymical Operations) they would amount but to one total
fpace, equal to that of the whole Mercury before rarefaction. But
thefe Objeions againft this Explication are not all thac 1have
to fay againft our Adverfaries Funscnlus it {elf. |

For I farcher demand bow ghe Funicalus comes by fach hooks
or graple-irons, or parts of the like thape, to take faft hold of all
contiguous bodies, and even the (mootheft, fuch as Glufs, and
the calm [urfaces of Quickfilver, Water, Oyle, and other flaids
And how thefe flender and invifible hooks cannot onely in the
cerfeft bodies find an innumerable company of ears or loops to
cake hold on, but hold fo ftrongly that they are able not alone to
lifc up a tall Cylinder of that very ponderous metall of Quickfil-
ver ;. but to draw inwards the fides of firong Glaffes (o fotcibly,
as to break them all to pieces. And ’tis al(o fomewhat (trange,
that Water and other fluid bodies (whofe parts are wont to be fo
eafily feparable)fhould,when the Funiculns once layes hold on the
{upetficial Corpafcles, prefendy emulate the nature of confi-
ftent bodies, and be drawn up like Maffes each of them of anin-

tire piece ; thongh even in.the exhaufted Receiver they appeat

by their undulation (when they are ﬁiridf-_by Bubbles that pafs
freely through them) and many other figns to continue fluid

bodies.

fubftance fhould acquire o ftrong a fpring, inward as the Exami-
ner all along his bookeafcribes to it. Nor will it ferve his turn
~ torequire of us in exchange an Explication of the Airs fpring

ourward, fince he acknowledges, as well as we, thac it has fucha

~ fpring. 1 know, thac by calling this extenuated fubftancea F#-
niculus, he feems plainly to intimate that it has its (pringim-

mﬂ’ ugm 5Fh§-.;fﬂm“ﬁ;éfﬁq§it1_nt. thae Lute-frings and Ropes for-
cibly Rretch’d have thieirs.  But there isno (mall dilparicy be-

iy o : . =%,
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It feems alfovery difficule to conceive how this. excenuated
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twixt'them : for whereas in ftrings there isrequir'd eiche Wiea-
thing, or fome peculiar and artificial rextyre of the component
parts s ararefaGion of Ajr (were it granted) ‘does not include or
nfer any fuch contrivance of parts as is requifite to make bodies
Elaftical. - And if the Garsefian Notion of the caufe of Springi-

to be pervaded by the mmffrif# [attilss (to which befides our An-

thor alfo makes Glafs Impervious) will be deftitute of Springi:

nefs, Aad however, fince Lute-{tiings, Ropes, &c. muft, when
they fhrink inwards, eicher §l] up ot leflfen their Pores, andin-

Creale in thickne(s as they diminifh in length 5 our Examiners

it it be faid thac it is made that

Funicwiws mult differ very much from them, fince it hasno

Pores to receive the thrinking parts, and contra@s it felfas td |

lensth, withour increafing its thickne(s, Nor can it well be pre-

tended that chis felf- contradtion is done o0b f#gam vacni, fince

thoughit thould not be made, a Pacunm would not enfue, And |

the preternatarally frerch'd
body might reftore it felf to its natural dimenfions s 1 an{wer,

tore thoald gladly fee fome unqueftionable Exam ples produc’d
ot Opesations of that natare. And however to me, who in

Phyficai enquiries of this nature ook for eflicient rather then

final caufes, "tis not eafie to conceive how Air by

ek I€ L0 . being expanded
(1a'which cafe ies force (like thar of other rarify’d bodies ) feems

principally ro tend outwards, aswe feein fired Gun-powder, in

eLolipiles, in warm'd Weather-glaffes, &c.) thould acquire fo

Prodicious 3 force of MOVIng contiguons bodies inwards, Nor

doesitto me {eefh very probable, tha t, when for inftance part of

apolif'd Marble is extended 1060 3 Funicnlms, thar 7 amicylus

- @oes fo ftrongly afpire to turg into Marble again, I might like-
 wite wilh our Author had mor e clearly explicared, t
1o pals (which heall aleng takes for granved) that che accefs of
- ¢ ourwaed Air does fo much and fo faddenly relux the sorfon

how it comes

s EumGula s fmce that being (acconding to bim) g reql and

Pore-

- That1am not very forward to allow a&ting for ends ro bodies
~ Inanimate, and confequently devoid of knowledoe :
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Potelefs body, tis not {0 obvious how the preferice of another
can {o eafily and tofo ftrange a degree make it fhrink. Butl
will rather obferve, that 'tis very unlikely that the fpace which
our Adverfary would have replenifh’d with his Fumicular fub-
{tance, fhould be full of lictle highly- firecche ftrings, chat lay faft

hold of the Surfacesof all contiguous bodies, and alwayes vio-

lently endeavour to pull them inwards. For we have related in
our 26, Experiment, that a Pendulum being (et a moving in our
exhaufted Recetver, did {wing to and fro as freely, and with the

ftring firetch’d as fireight, as for ought we could ‘perceive it -

would have done inthe common Air, WNay, the Balance of 2
Warch did there move freely and nimbly to and fro; which "tis
hard to conceive thofe bodies could do, if they were to break

through a medim confifting of innumerable exceedingly-
ftretch'd firings.  Ona which occalion we might adde, thart ’tis

{fomewhat ftrange that thefe ﬂri-:ﬁ;gs, thus cutor broken by the

: paffage of thefe bodies through them, could o readily have
their parts re-united, and without any more ado be made intire
~again. And we might alfo take notice of this as another ftrange

peculiarity in our Authots Fanicnlus, Thar in this cafe the two

divided parts of each fmall fring that is broken do not, like

thofe of other broken ftrings, fhrink and iy back from one ano-

ther 5 but (as we joft now faid) immediately redintegrate them-
{elves: Whereas, when in the 'Tmi#!fan Experiment the Tube

and contain’d Merewry isfuddenly lifted up out of the reftagnant

Quickfilver into the Air; the Funiculns does fo ftrangely con-
- wradt it felf; thaeit quite vanifhes 5 infomuch that the afcending
Mercury may rife to the very top of the Tube, Thefe, I (ay,
and divers other difficulties mizht on this occalion be. infifted

ons but thar, fuppofing out felves to have mentioned enough

of them for once, we think it now more feafonable to proceed to
the remaining Parvof our RQifconrfe, -

—
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CHAP. 1IIL

Ihe Ariftotelean Rarefa&tion ( propofed by the
Adverfary ) examin’d,

BL’I: this is notall that renders the Examiners Hyposhefis im.

probable : For, befides thofe already mentioned parriculars,

. BPon whole fcore it is very aifficnit tobe wnderflood s itnecefa.

Hly fuppofes fuch 2 Rarefa&ion and Condenfation, as is, J con- |

fefs, to me, as well as to many other confidering perfons, wnin-
telligible, |

Fot the better difcernment of the force of this. Obje&ion we
muft briefly premife, That 1 bady is commonly faid to be rate - ;
fi'd or dilated, (for I rake the word in a larger fenfe then, I know,
many others do, for areafon that will quickly appear) whenic

acquires greater dimenfions then the fame body had before sand

to be condens’d, when it is reducd into lefs dimenfions, thac is, ©

into 2 lefler fpace then it contain’'d before : (as: when 2 dry

Spunge being firft dipp'd in water fwells toa far greater bulk,

- and then being ftrongly {queez'd and held comprefled, is not
- onely reduced into lefs room then it had beforeit was {queezed,

but into lefs then it had eyen before 1t was wetted ) And.I

it: For, either we muft fay with che Atomilts and Vacuifts,

thac the Corpufcles whereof: the rarefied body confifts'do (o

Sy

depart from each other, that no other fubftance comesin be-

~ tween them to fill up che delerted fpaces thar come to be Jofe
~ betwixt the _
- divers of the ancient Philofophers, and many of the moderns,

¢lpecially the Cartefians, that thefe new Intervals psoduced be-

ncc}ntiguous_Corp‘ufclte*-';; or tlle we muft fay wich

twixt the Particles of the rarefied body are bu dilated I 'es; re-
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plenifhed,in like manner as thofe of the tumid Spuage are by the
imbibed water, by fome (ubrile A chereal {ubftance, that infinu-
ates it felf berwixt the disjoyned Particles: or, [ittly, we maft
imagine with 4riftorle and moft of his followers, that the felf-
fame body does not onely obrain a greater fpace in Ranefation,
and a leffer in Condénfation,but adequately and exactly /il it,and
fo when rarefied acquires larger ‘dimenf{ions without eicher lea-
ving any vacuities betwixt its component Corpuflcles, oradmit-
ting between them any new ot extraneous fubftance whatfoever,

Now tis to this laft (and, as fome call ic, rigorons ) way of Ra-
refadion —that our Adverfary has recourfe 1 bis Hypethefis
“Though this, I confefs |
ved. that L make a doubt whether arry. Phenomegon €3n be explai-
ned byit 5 fince to explaina thing s to deduce itfrom fomething
or other in Natare more kaown then it {elf.

He that would meet wich full Difcuflions of this Ariftoreléan.

~ Rarefaction, may refort to the learped writings of Gaffendns, Car-
tefims and Maignan, who have accufed it of divers great abfurdi-
ties : Buc for my pare, Ihall at prelent content.my (elf to make.
ufe to my. perpofe of two or three paflages thac 1 meet with
(though not together) in our Author himfelfs. s
" Ler us then fuppofe, thatin cthe Magdeonrg ‘Experiment he
fooften (though 1 think cauflefly enough) urges to prove his
Hypothefis 5 letus (1{ay) tor eafier confiderationsfake {uppole,
that the undilated Air, which (as he tells us) poflefied
- abouthalfan Inch of fpace, confifted of ahundred Cor-- =
pafcles, or (if thac name bg in this cafe difliked). a hundred
- pares 5 (for it matters not what namber we picchupon) and "twill
not be denyed, bur that as the whole parcel of Air, or the Aggre-

_gare of thishundred Corpu (cles, isadequate to the whole- {pace:

it fills, fo each of the hundred parts, that make it up, is-likewife
- adequately commen(urate to s peculiar fpace, which we bere
{uppofe to bea hundredch part of the whole (pace. This premt-
{ed; our Anthor having elfewhere this paffage; Corpo- -
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 re ocoupanse locum verbi gratis duplo majores, necefeeft. B 1

. appear to-me fo difficulc tobe concei-
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- Worldbe made 1 know nor how many, thog(ind times bigger

(38) _
#l qualibet ejos pars locum 9%0qs duplo  sajorem 0ccHpes 4 prompes
us 10 fubjoynathat in the whole capacity of the Globe (which
according to Bim was two ‘thoufagd tifmes as great as the room
Pofiefled by the unexpanded Air) there muft likewife be two
hundtedshoufand pares of {pace commenfurare each of them to
one of the fore-mentioned hundred;h partsof Air 5 and confe-
quently, when be affirms thar thar half Inch of Air poffefled the
whole cavity of the Globe, if we will not admit (s he does not)
elther Vacuities or fome Intervening fubtile fubfance in the
Interval of the Aeriall parts , ‘e muft give us leave to con-
clude, that each part of Air dGE'S'ad-e-qu-ately fill two thou-

dand parts. of (pace, Now that this fhould be refolutely

appear very abfurd to the Carpe

475 and thofe other Philofophers,

have looked upon Exrenfion as infeparable, and as immediately.

e ML

flowing from matter; & upon Bodies,as having neceflary relation

toa commenfurate fpace.  Nor do I (ee. ifone ‘pottion of Air

may fo eafily be brought exaﬁljﬂtd fill up a fpace two thoufand

- times as bigas that which it did 2y fill before without the addi-

tion of any new fubftance ;s  fee not (1 Gay

tained in every of thefe rwo thouland pares of fpace ‘may not be
furcher brought to £l two thoufand more, and {0 onwards, fince
each of thefe newly- replen’thed {pacesis prefumed to be exa@ly

ﬁjle&eﬁ-ﬁwiph Body, andno fpace, nor ?efoéhfequ:&ntfly ‘thatwhick the

unrarefied Alr teplenifhied, can be more then adequately fyll,
And fince, according to our Adverfary, not onely fluid bo

as Airand Quickfilver, bys _'eﬁsefu-_I'Tol-i{_e_{gand_rh?ar-ﬁ' ones, as Marble,

are capable of fuch 2 Diftenfion as we Rese ; s

)Why the matcter con-
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( 32)
chen it is, without either-admict'ng any thing of Vacuity betwixt
its parts, or being increafed with the addition ofone Atome of
new matter ¢ Which to me s {o difficulc to concelve, thac [ have
fometimes doubted, whether .in cale it could be proved, that in
the exhaufted (Globe we (peak of there were no Vacuities with -
! in, not any-{ubtile: matter permitted toenter from wichout, it
were not more intelligible to fuppofe that Godhad created a
new macter tojoyn wich the Auin filling up the Cavity, then
thac che felf-fame Atr (hould adequately fill two choufand (paces,
whereof one was exactly commenf(urace to it even when it was
uncompreffed. For divers eminent Nacuralifts, both “ancient
and modern; believing upon a Phyfical account the Souls of men
to be created and infufed, will admic icas incelligible chac God
does frequently create lubft ap@lson certain emergent occafions.
. ButI know that many of thea®™¥ill not likewile think it concei-
vable, thatwithoat his immediate interpofition an aceeffion of
new, real Dimenfions fhould be had without either vacuities or
acceflion of matter, 25 | | L s
And indeed when I confidered thefe difficulties and others,
that atcend the Racefaction our  Examiner throughout his whole
‘book fappofes , and whenI found rhat ever and anon- he remits
* us towhat he teaches concerning Rarefaétion 5 I could not bus
with fome greedinefs relort to the Chapters he addrefled me to.
But when 1 had perufed them, I found the D.fhiculties remained
fuch ill, and chac "twas very hard even for a witty man to make
mote of a fubject then thenacure of itdoes bear, Which1 fay,
thac by profefling my {elf unfatisfied wich whache writes; I may
‘not be thought to find faule witha man for aot doing what per-
haps is not to be done, and fornot making fuch abftrufe Notions
plain, as are {carcely (it atall) fomuch as intelligible.. And in-
. deed as he has handled this {ubje@ modeftly enough, fo infome
. placeshis Expreffions are to me fomewhat dark 5 whichT-men-
tion. not todi@pate itas a Crime 1o 'him, that he wroteina dith- -
1 frain of fo difficult amatter,but to excufe my-
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(40) _

The things healledges in favout of the Rarefa@ion he would
Perlwace are two: The one; That the Phenomena of Rarefation
cannet be explicated either by Vacuities or che fubingreffion of
an Asthereal fubftance; and the ether, That there are two wayes
of explicating the rigorous Rarefaction he contends for. |

His Objeétions againft the Epicurean and Cartefian wayes of
making ont RarefaGtion are fome of them more plaufible then
moft of thofe that are'wont to be urged againlt ‘them s yer nog
fach as are not capable enough of Anfwers, Bur whileft fome
of the paffages appeared eafie ‘to be replyed to by the Favoy-

_rers of the Hypothefis they oppofe, before I.had fully examined

the re@, chancing to mention thefe Chapters to an ingenious

‘Man, hereatter to be further mentioned in this Treatifes hetold

me he had (o far confidered 1 more then the reft of the
book, that he. had thought upa ome: Hypothefes, whereby the
Phenomena of Rarefaion ‘might be made our either according
to'the Vacuifts, or according to the Cartefians, adding, that he

had alo examined che Taftance onr Adverlary pretends to be af-
torded him of his Rarefa&ion by what happens in he Reta Ari-

T 4

stotelica. Wherefore being fufficiently diftrefled by Avocations

of feveral (orts, and being willing to referve the Declaration of

my own thoaghts concerning the manner of Rarefaction and

Cﬂ&ﬁﬁﬂf&iiqﬁ for another Trea :-.-ifl‘g ; Iﬂl’i” _r'gfeﬁ: the Reader (o
t‘hg:i“ngtg}nii@;u; Conjetures about this { abject, which the wrirer
of them inte IC$ 0 annex to the prefent Difcourfe 5 and onely

- adde in general, That whereas the Examiners Argument on this

cceifion is, That bis way of Rarefattion muft be admitted, be-

‘caufe neither of ths other two can be well made our, his Adver-
faries may. with the fame reafon argge that one of theirs is to be

T

~ allowed, fincethis is incumbred with uch manifeft difficlries.
And they may enforce what they {ay by -f-ﬁfi"l-‘*érépti'hg, that the ¢
Inconveniences that attend his Hypothefis about Rarefactionare

- infoperable, arifing from the uninelligible Datugge of the thing
irfelts whereas thofe to which the other wayel

L
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what kind of Figures and Motions of the {fmall Particles may
beft qualifie them to make the body that canfifts of them ca-
pable of a competent expanfion, |

After our Authors Objections againft the two wayes of Rare-
faction propofed, the one by the #Zacxifts, and the other by che
Cartefians and others, that admit the folideft bodies, and even
Glafs it felf, -to be pervious to an Achereal or fubtile matter ;
hie attempts to explicate the manner by which that rigorous Ra-
refattion he teaches is perform’d: and having premifed, that
the Explication of the way how each: part of the rarefy’d bouy
becomes extended, depends upon the quality of the parts into
which the body is ultimately refolvids and having truly ob-
{erv’d, that they muft neceflarily be eicher really indivifible, or
ftill endlefly divifible ; he endeavours to explicate the Ariste-

telean Rarefa&ion according to thofe two Hypothefes. But,

though he thus propofe two wayes of m-akiﬁg out his Rarefa&i-

- omi; yet befides that they are irreconcilable, he fpeaks of them (o

darkly and doubtfully, thacitfeems lefs eafie to difcern which

of the two he would be content to fick to, then chat he him(elf
fcarce acquielces in eicher of them, ‘

And, firft, having told us how Rarefa_&ion ‘may be explain'd,

in cafe we admit bodies to be divilible én infinitnm, he does him-

felf make fucl? an_Obje&_Ion againft the infinity of parts in a con-
tinunm; as he is fain to give {o obfcure an Anfwer to, that I con-

fels I do mot underftand it and prefume, that not onely the
moft part of unprejudiced Readers will s lictle acquiefce in the

Anf(wer as I do; buteven the Author himfelf will not marvel
at my confeflion, fince in the fame place he acknowledges the

'An{wer to be fomewhat obfcure, 2nd endeavours to excufle its
being fo, becaufe in that Hypathefss it can fcarce be other-

_ Wherefore 1fhall onely adde on this occafion, that "tis ot
clear to me, that even fuch a divtfibility of a contémunm as is here

(uppofed woukd make out the Rar efiGtion he contends for. For,
let the integrant patts of a contiruum be more orlefs finite or
| f £ e infinite




(42 ) |
infinite in: number, yet, flill each part, being a corporeal fub-
{tance, muft have fome Particle of {pace commenfurace to IC s
and if the whole body be rarefied, for. inftance, to twice its for-
mer bignefs, then will each pare be likewife extended to double -
its former dimenfions, and fill both the place it took up before,
and another equal to it, and fo two places. g

The fecond Argument alledged to recommend the hitherto-
mentioned way of explicaring Rarefaion s, That many learned
men, among{t whom he names two, Aguinas and Suarez, have
taughe that the {ame corporeal thing may naturally be, and e
facto often is,jn the fouls of Brutes really indivifible and virey-
ally extended, But, though I pay thofe two Authors a juft re-
{ped for theirgreac skill in Scholaftical and Metaphyfical Jear-
ning s yetthe Examiner cz moot ignore, that I could make alon o
Caralogue of Wiiters, both ancient and modern, atlealt as well
vers'd mnacural Philofophy as St. Thomues and Suarez, who have
[ome of them in exprefs words denyed this to be naturally poffi-
ble 5 and ozhers have declared themfelves of the fame judgment
by eftablifhing principles, with which this Cencei of the virtual
extenfion of the indivifible Corpufcles is ablolutely mconfitent.
And though no Author had hitherto oppofedit, yec I, that dif-
pute not what ths or thar man thoughe, but what 'tis rational to

think,fbould neverthelefs not {cruple torejectitnow s and thoy'd
-not ﬁiﬁeaﬁmdﬁmaeﬂf the beft Naturalifts of the fame opini=
on with me, and p&rhlggsz among them the Examiner bimfelf,
who (however this acky owledgment may agree with the three §
 tollowing Chapters of his book) tells. ' -4
probabiliorem fententiang byju[meds
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- Ithink I have fhown that he has not intelligibly made ic out ¢
And I make the lefs {cruple to do fo, becaufe he himfelf is (o in:
genuousas (ac the clofeof his difcourfe of the two wayes) to
{peak thus of the Opinion he prefers; Preffar communi ‘
¢ recepia haiienus in Scholis [ententia infiftere, que li- ~*F 6
ces difficuliates quidem nom clare [olvas, s tamen aperse non [ue-
cumbis, - So that in this difcourle of Rarefaétion, to which our
Author has {o often in the fore-going part of the Book referred

- us, as thace which (hould make good what chere {eemed the moft

. improbable; he hasbut inftead of a ‘probable Hypothefis need-
lefly rejected,{ubfticuted a Do&rine which himfelf dares not pre-
tend capable of being well freed from the difficalties with which
it may be charged ; though I doubt not but other R eaders, efpe-
cizlly Nataralifts, will think he has been very civil to thisobfcure
Doétrine, in l'aymg thﬂtﬂ#ﬁé‘#kﬂt!émwﬂ aperse f;}ﬁ"'ﬂ,mé;tt B

As for the other way of explicating Rarefattion, nimely, by
(uppoling that a body is made up of parts indivifible ; he will -
not, I prefume, deny, but that the Objeétions we formerly made
agaioft it are weighty. For according to this Hypothefis (which
ene would think he prefers, fince he makes ufe of (tin the three
or four laft Chapters of his Book) Neceffarto fatendum
eft (1ayes he) unam candemqs partem pont in duplici  °%% €3
loco adeqnate : Cum enim indivifibilis fis, locnma, occupet majorcms
quam priss, nece([e eft ut tora fis in quolibet punito rotins loci; frvent
per totuns ifind fpatinm virtnaliter extendaturs  So t‘h.;;‘;‘ﬁj;.w_h;gn_,_'he
in the very next page affirms, thac by this virtual excenfion of

~ the paris, the Difhculties that have for fo mapy Ages troubled

S Ph110ﬁitphersmay | beeaﬁlyfolved,hemuﬂgwe mgleave (th) :’;

% * love to {peak intelligibly, and not to admir what I cannot snder - J

~ ftand)to defire he would explain to me what this extenfio virta. e

- alisis,and how it will remove the Difficulcies that Iformerly = -4

~ charged upon the Arifforelean Rarefa@ion. For the eafier con g

~ deration of this matter, let us refume whae we lately {uppofed,

nﬁéﬁ'ﬁg}eg;:t:h&t- inthe Magdeburgick Experiment the half Tach of B

~ undilated Air confifted of aﬁh?ﬁndr@d%Cﬁﬁpﬁélﬁ s Tdemand how e
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‘real body.  Wherefore till the Examiner do intelligibly ex-

( 44 )
the indivifibility of thefe Corpufcles will qualifie them to make
ont {uch a Rarefaction as the Author imagines, For what does
their being indivifible do in this cafe, bat make it the lefs intelli-
gible how they can fill above a hundred parts of {pace 2 Tis
ezfie to fore-fee he will anfwer, That they are virtually excend-
ed. But not here to queftion how their indivifibilicy makes chem
capable of being fo; T demand, whether by an Atoms being vir-
tually extended, its corporeal fubftance do really (I mean ade-
quately) fill more {pace then it did before, or whether it donot
(for one of the two isneceffury,) Ific do, then ’tis a true and
real, and not barely avirtval extenfion.. And thac {ach an ex-
tenlion will not ferve the tumn, what we have formerly argued
againft the Periparerick Rarefaction will evince 5 and our Adver-
fary feems to confels as much, by devifing this virtual extenfion

to avoid the inconveniences.to which he faw his Do&rine of Ra-

refaion would otherwife plainly appear expos’d. Bat ifit be

fhife, thac may perhaps amufe an unwary Reader, but it will
{carce fatisfie a conlidering one..  For I'demand how that which
15 not a fubftance can fil) place s and how this improper and buc:

( daid, Thoe when an Acome is virtually excended, its corporeal
 {obftance fills no more (pace then before: This is buta Verbal

Metaphorical Extenfion will falve the Phemomena of Rarefs-

&ion : as how the half Inch of Airat the top of the fore- menti-

- oned Globe fhall without a corporeal extenfion fill the whole

Globe of two thoufand times its bignefs when the water is
{uck’d out of ic,. and a& at the lower parcof the Globe,

~ Which laft Claufe Fcheretore adde, becaufe not onely our Agy-.

thor teaches (pag.91, & 92.)  that the whole Globe was filled |

with a certain tlun {ubftance, which by its contraction violent! '

[natchid up the water into which the neck of the Gla (s was-im-

‘mersds butinaparallel cale he makesichis grand Argument

to prove, that there is.no Pacunm in the deferted pare of the
. Tubeinthe Torricellism Esxperiment, That the atera-

. i*ﬁfﬁﬂ@ﬁmﬁﬁtngﬁ cannot be perfogmed butr by fome

plain.
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plain how a virtual Extenfion, as it is oppoled toa corporeal, can
make an Atome fill ewice, n3y, two thoufand times more {pace
thenit did befores I fuppofe this device of vircual Extenfion
will appear to unbiafs’'d Naturalifts but a very unfatsfactory

evafion. -
Two Arguments indeed there are which eur Adver(ary offers

as proofs ot what he teaches. The firft is, That they commonly
- teach in the Schools, that ac leaft diwvinitss (as he {peakes) fuch a
thing as is pleaded for may be done, and that confequently it is
ot repugnint to the nature ofa body. But, though they thac
either know me, *or have read whac I have writcen about mat-
ters Theological, will, I hope, readily believe, that none is more
willing to acknowledge and vemerate Divine Qmnipotence ; yet
in fome famous Schools they teach,that it is contrary to the na-
ture of the thing, And that men who think {o, and confequently.
look not upon it as an.object of Divine Qmnipotence, may
(whatever be here fay) without /mpfety be of a diftering mind
from him about the poffibility of fuch a Rarefaétion as he would
here have, our Author may perchance think fit to grant, if be re-
member that he himfelf {ayes a few Pages after, Cum |
tempus it Ens elfentialiter fuccefSivum, ita ut ne divini- A
‘tus quidem pefint dus ejus partes fimul-existere, e, Bur, not
now to difpate ofa power that I am more willing to adore then
queftion, Ifay, that our Controverlie is not what Ged can do,
buc about what can be done by Natwral Agents; not elevated
above the {phere of Nature.  For thouch Ged can both create
and anmuhilate, yet Nature can doneither: and in the judgment
of true Philofophers I (uppofe our-Hypothefss would need-no -

other advantage to make it be preferred before our Adverfaries; | S
then that in ours things are explicated by the ordinary courfe of -
- Nature , whereas in the other recourfe: muft be had to- mi-- :

- But though our Authors way of ‘explicating Rarefsétion be
thus improbable, yet I muft n'ot here omit to take notice, thae: |
his Funiculus(uppoles a Condenfation that to me appears-incum- =

| | | | | bred! =
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bred with no lefs manifelt difficulcies.” For, fince he teaches that
a body may be condens’d without either having any vacuities for
tbe compreft pares to retire into, or having Pores filled with any
lubtile and yielding marter that may be {queez'd out of them ;
it will follow, that the parts of the body to be condens’d do im-
mediately touch each other: which (uppofed, Idemand how
bodies that are already contiguous can be brought to farther
Approximations without penetrating each other, ac leaft in fome
of their parts, So that I fee not how the Examiners Conden-
fation can be perform’d without penetration of dimenfions. A
thing:that Philofophers of all Ages have looked upon as by no
-means to be admitted ip Natare. And our Author himlf
- {peaks fomewhere at the fame rate, where to the Queftion,
Why the walls that inclofe fired Gun:powder muft be blown
5 alunder ¢ Refbondro ((ayes he) hee omniainde accidere,
052 Sogwed putvss ille fic accenfus o in flammam conver(us,
longe majus (patium nunc occnpet quim prius. Unde fit, utcum to-
tums cubiculum antea fucrit plenifSimum difrumpantur fic parietes, mwe
detur corporum penetraio, Inthe Magdeburgick Experiment he
tells us (as we have heard already) chat the whole capacity of the
Globe is filled with an extremely-thin body. Butnot now to
examine how propetly he calls that a raze body, whichaccording
to him interceptsneitherPores nor 2ny heterogeneous f ubftance,
the greater or lefler abfence of which makes men call 2 bod y
moteor lefs denfes not to infift onthis, I fay, let us confider,
that before the admiffion of water into the exhgnfted Globe
b - there was, according to him, two thoufand half Inches of a fub-
- ftance, which, however it was produc’d or got thither, was a true
b and real body 5 and that after the admiffion of the water there |
g;— - remained in the {ame Globe, befides the water that came in, no
" more then one half Tnch of body, Since then our Author does =
not pretend (which if he did, might be ealily difproved) that the®
- one thoufand nine hundred ninecy nine half Inches of Matter, |
-that now appear no more, traverfed the body of Waters fince
~he willnor allow that it gets away through the Pores afl tPe g
B 2 : = % CooaGlals, i
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Glafls, I demand, what becomes of (o great a quantity of Muc-
ter ¢ For that "tis annihilated I{uppofe he is too rational 2 man
to pretend, (nor, if he thould, would it be at all beliey’d) 20d to
{ay, that a thoufand and (o many hundred pares of Matter fhould
be retir’d into that one part of (pace thar contains the one half
Inch of Air, islicele lefs incredible : For that fpace was {uppos’d
pettectly tull of body before, and how a thing can be more then

- perfectly tull, who can conceive ¢ To difpatch : According to
our Auchors way of Condenfation,two,or perhaps two thoufand,

bodies may be crouded intoa fpace that is adequately fill'd by

one of them apart. And if chis be not Penetration of Dimen-

ftons, I defire to be informed what is (o5 and till then I (hall

leave it to any unprepoflefsd Naturalift to judge, whether an

Hypothefss that needs- {uppole a thing {o generally concluded to
be impoffible to Nature, be probable or nots and whether to

tell us chat the very fame parcel of Air, that is now without vio-
- lence contain’d inhalf an Inch of fpace, thill by and by fill two

thoufand times as muchroom, and prefently after fhrink aglin

1nto the two thoufandth part of the fpaceic newly poflefs’d, be

- Dot to turna Body intoa Spirit, and, confounding cheir: Woti-
ons, attribute to the'former the difcrihinating and leaft eafily
coniceivable properties of the later, And this Argumentis, I

confefs, with me of that weight, that this alone would keep me
from admitting the Examiners® Hyposhefis : yetif any happier

Conremplator fhall prove fo fharp-fighted , as to devife anl

clearly propofe a way of making the Rarefa&ionand Condenfa-
tion-hitherto argued againft, intelligible to me, heisnotlketo
find me obftinate. Noriadeed is there fufficienc canfe why his -
{ucceeding in that attempt fhounld make our Adver(aries. Hypo- -
~ thefis preferrable to ours, finfe that would not prove it either #¢- -
etffary, or fo much as [ufficient, but onely an{wer fome of the At-

guments that tend to prove ‘tis not esteligible.  And that we -

- haveother Argaments on our fide then thofe that relate to Ra-

tefaion and Conden{ation, may appear partly by what has been .
difcours'd already, and partly by what we have now to ['Hbj:gyﬁ%:. |
Ehts - - CaSeT AT o ORI
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CHAPD, 1V.

A Confideration (pertinent to the prefent C ontroverfie)of what
bappens in trying the Torricellian and other Experi-
ments, at the tops and ﬁf'et of Hills.

5

"']" Here remain then yet a couple of Confiderations to be op-
pos'd againft the Examiners Hypothefis, which, though the
paft Difcourfe may make them be look’d upon as needlefs,
we muft not pretermit, becaule they contain fuch Arguments as
-may not onely be imployed againft cur Adverfaries Do&rine,
but will very much tend to the confirmation of ours.
*1 confider then further, that the Aypothefis 1 am oppofing, be-
ing but a kind of Inverfion of ours, and fuppofing the {pring or
motion of Reftitution in the Air to tend inwards, as according to

usic tends outwards 5 it cannot be, thac if the fuppofition it felf =

were (what I think I have prov'd it is not) true, many of the Phe-
némega would be plaufibly- enough explicable by it: the fame
motions in an intermediate body being in many cafes producible
alike, whether we fuppofe it to be thruft or drawns provided
both the endeavours tend the fame way.  But then we may be
fatisfied whether the effet beto be afcribed to Palfion or to
Traction, (as they commonly (peak, thoush indeed the later
feems reducible to the former) if we can find eut an Experi-
ment wherein there is reafon (uch an effe@ (hould follow, in cafe
Pullion be the caufe inquired after, and not in cafe it be Tra@i-
on. And (uchan Experimertum Cracss (to (] peak with our 14y

- friows Verslam)is afforded us by thit dtoble Obfervation of Mon.

fienr Pafchall, mentioned by the famous Pecquet,and our

_P‘a_‘g_. €6. of him by our Author: namely, that the Torricellian

Exreriment being made at the foot and in divers placesofa very .
high Mountain, (of the altitude of five huadred fathom or three

thouland feot) he found, that after he Had afcended a hundred

énd
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and fifty Fathom, the Quickfilverwas fallen two Iaches and a
quarter below its ftation at the Mountains foots and that ac the
very top of the Hill it had defcended above three Inches below
the fame wonted ftation.Whence it appears that the Quickfilver
being carried up towards the top of the Atmofphere, falls down
the lower, the higher the place is wherin the obfervation s mades
of which the reafonis plain in our Hyporhefis, namely, that the
nearer we come to the top of the Atmofphere, the (horter and
lighter is the Cylinder of Air incumbent upon the reftagnant
Mercury's -and confequently the lefs weight of Cylindrical
Merenry will that Air be able to.counter-poife and keep fulpen-

ded. And fince this notable Phenomenos does thus clearly fol-

low upon ours, and not upon our Adverfaries Hyporhefis 5 this
Experiment feems to determine the Controverfie betwixe
them: becaufe inthis cafe the Examiner cannot pretend, as he
does in the feventeenth and divers other of our Experiments,
that the Delcent of the Quickfilver in the Tube is caus’d, not
by the Diminution of the external Airs preffare, but from the
preternatural Rarefaction or Diftenfion of thac external Air
(inthe Receiver) when by feeking to reftore ic felf, it endea-
vours to deaw up the reftagnant Mercary: For in our prefent cafe
there appears no {uch forcible Dilatation of that Air, asin ma-

py of the Phenomena of our Engine he is pleas'd to imagine,

It need therefore be no great wonder, if his Adverfaries do,
as he obferves, make a great account of this Experiment, to
prove that the Mercury is kept up in the Tube by the refiftance -
of the external Aire. Nor do I think his Anfwers to the Argu-

- ment drawn from hence will keep them from thinking it co- -
~ gent. Fortoan Objeétion upon which he takes notice that

they lay fomuch ftrefs, hereplyes buc two things 5 which nei-

“ther {ingly nior together will near amount to a fatisfactory An-

« And, Firft, he qu'é{ti-ans thﬂruth nfthEObférva tioh it felfs
becaufe having made tryal in a‘low Hill, ‘the event did no wayes

~an{wer his Expectation. - But though, in ftead of difapproving,

58 | - Iim
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I am willing-¢o commend"his Curiofity, to make the Experi-
mept himfelf, and efpecially fince ’twas both new and impor-
tant s and though alfo I like his Modefty, in rather {ufpecting
fome miftake in the manner of the Obfervation, then that the
Experimenters did not fincerely deliver it :yet, fince there muft
be an Etror fomewhere, I muft racher charge it upon the Exa-
miners obflervation (I fay his Obfervacion, not his want of fin-
cerity )’ then upon Mosfienr Pafchals, For befides the com-
mendations that the learneds Gaffcndus, who relates the Experi-
ment, -gives to that ingenious Gentleman (Monfienr Pafchal) by
whofe direction he fuppofes it to have been try’d - the fame Gqf-
~+ [endue relates, that the like Obfervation was five times
?ﬂlﬁ?"@’ - vepeated | partim intra [acellum, partim aire libero, ¢
Pf;iir nanc guidem flante, nunc filente vents, Which circum-
| ftances (ufficiently argue the Diligence wherewith the
Experiment was try’d in Auvergne. Efpecially fince I can con-
firmn thele Obfervations by two more ‘made on diftant Hillsin
England : the one of which I procur’d from. that known Zérsuofs
M. F. Ball,whom 1 defir'd to make the Experiment at a Moun-
tain in Dewvonfhire, on the {ide whereof he dwelt 5 and the o-
ther made in Lancafhire by that ingenious Gentleman Mr. Rich.
Townley, Both which Obfervations, fince 1 have mention’d

“them ac large in IhEJﬁwMIH to the Phyfico Mechanical TEE_a[ifg?

{hall not now repear 5 contenting my felf to obferve to our pre-
fent purpofe, that however the proportion of the Defcent of
the Quickfilver may vary, according to the differing confiftence
and other Accidents of che neighbouring Air, in the particular

places and times of the Experiments being made, yer all Ob-

ervations agree in this, That nearer the topof the dimofphere

- the Quickfilver falls lower then it does further from it. To
all this T fhall adde two things that will very much confirm our =
 Hypothefis. The one s, that the frelbly-nam’d Mr, Townley, and

- diversingenious Perfons that affifted ac the Tryal, bethought
- themfelvesof fo making the Torricellian Experiment at the top

- of the Hill, as to leave a determinate quantity of Air in the

Tube,
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Tube,before the mouth of it was open’d under the veflell’d afer-
cury 5 and tiking notice how low {uch a quantity of thit Air de=
prefled the Mercnrial Cylinder, they likewife obferv'd; that ac

the M: untains foot the included -Air was aot able to deprels the

g ckfilver fo much. Whence we inferre, that the Cylinder

of Air at the top of the Hill being thorter and lighter, did not (o

ft:ongly prefs againft the included Air, as did the ambient Air

~ ar the bottom of the Hill, where the Zereal Cylinder was longer
and heavier. . - 2o | ‘
Bur becaufe that thongh Experiments made in very elevated
places are noble ones, andof great importance in the Contro-
verfies abouc thie Air, yet thereare but very few of thofe chat
are qualified romake Experiments of that Natare, who have

the opportunity of making them upon high Mountains 5 we did

with the affift e of an ingenious man accempt a Tryal, where-

~ inwehoped tofind a‘fenfibly-differing Weight of the Aimo- -

* fpere, in afar lefsheight chen thac of ran ordinary Hill, But in
ftead of 2 common Tube we made ufe of a kind of Weather-
glafs , thac the included Air might belp to make the event
notable, fora reafon to be mentioned ere long 5 and in ftead of

Quickfilver we employ’d common Water in the Pipe belon-

sing to the W eather-glafs, that{mall changesinthe Weight ot

~ refiftance of the Atmafpherein oppofiton of ‘the included Al

* might be the more difcernable, - The Inftrument we made ufe

of confifted only of a Glals with a broad Foot and a narrow

~ Neck (A B) and a flender Glafs- Pipe (C D) open at both ends:
* which Pipe was fo placed’, that the bortom of it did almoft,

. but not quite, reach to the bottom of the bigeer Glafs (A B)

. within whole Neck (A) it was taftned with a clofe cement, that
~_ both kept the Pipe inits place, and hindred all com:iunication
.~ betwixtthe mward (I1) and outward (K K) Air, fave by the
' cavity of the Pipe (C D), WNow we chole this Glafs (A By more - =
effc& of the dilatarion of the et

~ thenordinarily capacious, that the effect of
. yeying a convenient quantity of Water (HH) into this Glafs,
T el e e T BT % - we
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I wecarried it to the Leads of the lofty Abby-Church a¢ Wefsmin:
i | fpery and there blew in a lirgle Ajg to raile the Water to the
| | upper part of the Pipe, :that being aboye the Vieflel (A B) we
i might more precifely mark the feveral ftations of the Warer

then otherwife we could,  Afterward having fuffered the Glafs -
to reft a pretey while uponthe Lead, thac the Air (I'I) within

1 - mughe be reduc’d to the fame Rate, boch as to coldnefs and 2
I - topreflure, with (K K) ¢har without, having marked the {taticn
| ot the Water (F), we geatly let down the Veffel by a long
| . fring tothe foor of the Wall, where one attended to receive
1t;who baving (uffer’d it to reft upon the ground, cry’d to us that
-'f:i| At was fubfided abour an Inch below the mark (F) we had put
I - whereapon having order’d him to puta mark ar this fecond {ta-
“h | tion of it (E), we direw up the Veffel agains and fuﬂ’ering it to
8 reft a while, we obfery’d the Water to be re-afceilled to or near =

| _ ich above (E)

the other. ‘And this we did that Evening a fecond time with:
Q 1tWo or three dayes afeer, the |+

wind blowing {trongly upon the Leads, we found not the Ex.

Periment to fucceed quite fo regularly as before 5 yerthe Water |

alwayes manifeftly fell lower ac the foot of the Wall then ip |

I - Wasatthe top: which I (e go caufe to afcribe barely to the

| | differing temperature of the Air above and below, ‘as to Heat

| and Cold, fince according to the general eftimare, the more 5;

} : elevated;R'egion-0f~the Alris, caterss paribus, colder then thar

below, which would rather check the greater €xpanfion of the »
included Air at the top of the Leads then promore it.  Butthe |
better to avoid miftakes and prevent Objections, we thoughe fic.
totry the Experiment within the Church, and got-into-a Gal-

lery of the fame heighe with the Leads: but the upper pare ofthe

Pipe being cafually broken off, we thought fit to order the mac. |
ter fo, that che furface (G) of the remaining Water in the Pipe
fhould be about an Inch higher then the urface of the Water

LB C _ mentioned Cotfelpondent
letting down the Gla§s, almoft asfoon as it was fetled q ponthe

-~ Pavement, : :

T

ia the Veflel. And then my_above-
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pavement , kneeling down to fee how far ic was fubfided, I
found that not only it was fallen as low as the other Water, but
that the outward Air depreft it {o far, as while@t I was looking
on, tobreak in beneath the bottom of the Pipe, and afcend
through the Water in bubbles: after which the Glals being
drawn up again, my Correfpondent affirm’d, that the Water
was very manifeftly re-afcended. But becaule by the unlucky
breaking of a Glafs, we were hindred to obferve, as we defigned,
what would happen as well in a Weather-gla(s, focontriv'd that
the weight or preflure of the Atmofphere (hould make no change
inric, as in another whole included Alrwas ac che top, (whereas
in that we imploy’d the included Air was in the lower part,) and
becaule there happened in our Tryals a Circamf{tance or two
that feem’d not fo devoid of difficuliies, bur that we think it
may require furcher examination, we defign tofet down a more
particular account of this Experiment, (as how 1t fucceeds with
 Quickfilver inftead of Water, together with the capacity of the
5 Vellel (A B) and the bore of the Pipe (C D) with fome other
variety of Circumiftances ) together with the event of the cu-
riofity we had (which feemed very fuccefstal) totry the Torrz-
celiian Experiment upon the above-mentioned Leads, and then
let dewn the Tube together with the reftagnant Mercwryto the
ground, to obferve the increafing alticude of the Quickfilver, 1
in the formerly-mentioned Appendix to the Epiftle we have been
defending. And it fhall {uffice us in the mean time that the Try- e

. alsalready mentioned feem to make it evident enough that the
| Atmafphere gravitates more, ¢atcris paribus, neer the (urface of
£ the Earth, thenin the more elevared pares ofthe Air,  For the

I eads on which we made our Tryals were found by meaflure te
be in perpendicular height but threefcore and fifteen Foot from.
. the ground. To which we (hall only add this at prefent, that
: once being defirous to obferve what we could touching the pro-
portions of the fubfidence of the Water to the height of its fe- |
veral ftations from the ground, purpofely carrying down the |
" Veflel fo as not confiderably to heat it, from the Leads down

-
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ff_i!_' the faires to a little window that we gueft to be almoft half Wiy
' - to the bottom,we there perceived the water to havg already {ub-
1S fided about a Barley-Corns length, notwithftaeding chat Pro-
| bably in fpight of our care, the veflel were a little warmed by

the heat of his body that carried i, fince by thar time we were -
come to the foot of the Wall, the Water ftood almoft ar the

i higheft mark ; but atrer the Veflel was (uffered to reft a while,
e it relapfed by degrees to the loweft. And chus much for the
firft of the things I had to reprefent in favour of our Do.

Il . Ctrines | - '-

| The other Parcicular I (hall mention for confirmation of our |
l Hypornefis, is that Experiment (which; though it be needlefs,

r; , {eems yet more cogent and proper to prevent Evafions )
made by the (ame Mowfieur Pafchal, of carrying a weakly- blown
. Foot: ball from the bottom to the top of an high Mountain, For -

I ¢ that Foot-ball fwell'd more and mote, the higher it was carried,

| | fothatic appeared as if it were full blown ar the top of the

i ‘*'-..,_aMﬁumain, and gradually growing lank again, as it was carrieds
i downwards 5 fo that at the foot of the Hill it was flaccid 15 be.

jJJ! - tore. This, I fay, having thus happened,we have here an Expe-
i riment to prove our Hypothefis, wherein recourfe cannos be had
i to any forcibly and preternacurally diftended Body, fuchasthar
| S - is pretended to be which remaines in the deferted fpace of the
j]l ~ Tube in the Torricellian Expetiment. s R
i The other thing which the Examiner alledges againft our
;!f: Argument from Monfienr Pafchals Tryals, is, that (uppofing it =
if . to be trae, yetit cannot thence be inferr’dy that the fubfidence
I  of the Mereury ac the top of the Hill proceeded from the 44
i  mofpherical Cylinder’s being there lighter and lefs able o =
il - 52 o luftainthe Quickfilver. Sed dics jﬂfﬂ' (layes he) idey
} s Pag 63, . ¢ in wertice Montis mag:& dfﬁrarf’ ;ﬂf,. w04 1bidews g#ﬁ i
I Aura frigudior, ant ex alio Temperamento buju(y MZ defcenfum . cay-

ﬂ!‘:ﬁ'@f the ambient Air (wiiich yec the Experim enters take nor

But this folurion will not ferve the turn:. For the cold- 2

i

:

I! = ; . - : ,
‘[| ~ noriceof) would racher contra the rarefied fubftance within che g
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Tube, and {o draw up the Mercury higher, as our Author him-
(elf teaches us, that’tis from the (brinking of the Fa-
niculus occafion'd by the cold that the Water in Ther- B
mometers afcendsincold weather, And whereus the only proot
he adds of fo improbable an Explication is taken from our
eighteenth Experiment , wherein we relate, that {ometimes
the ‘Quickfilver did (enfibly fall lower in colder then in farlefs
cold weather : T anfwer, that this eighteenth Experiment will
{carce make more for him then againt him : For, as I there take
notice that the Quickfilver defcended in cold weather, {o it fome-
cimes defcended likewife in hot weather, and-rofe in cold. And
'tis very ftrange , that in all che Obfervations made , in dif-
~ fering Countries and 2t differing times, it fhould ftill fo happen |
- thar the Merewrial Cylinder fhould be thorter near the top of the |
Atme[phere then further from it s if the refiftance of the outward
Air have nothing to do with the keeping it fulpended. Aad ’tis
. Vet more ftrange, that the Boot-ball thould in like manner grow
rurgid and flaceid, according asits carried into places where it .
has 4 fhorter or longer Pillar of Airincumbent on it
I was going to proceed to what remains of this Second Part
of our Trearife, but that fince I begun this Chaprer calnully
| meeting with an Experiment lately {ent in a Letrer to a very
: Ingenious * Acquaintance of his and mine by a :
very Induftrious Phyfician * (who is faid to have e e
had the curiofity to try over again many of  feliors of G flim
the Experiments of our Engine ) and finding Sl
it very proper to confirm our mewly related i
Experiment made at Weftminfter, 2nd to beof fuch a nature as
we have not in thispart of E‘-ﬁgl#ﬂd the opportunity to try the
like; for want of Hills high enough, 1 thall (according to the
-~ permiflion given me) infert it in this place. And the ratber,

I e

. thacasthe Mountains have by the Trials made on them of the
. Torricellian Experiment, afforded us noble proof of the weight
of the Air ; {o they may afford us one of its Spring : wherein [ |

E hope the Phenomenon of the Waters defcent will not be afcribed
e | | 0
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S ey . e
to any acrraction made of the Waterby the viclently-ditended

outward Air. And becaule the Experiment was not made by us,

but by an@the::éweﬁx;ﬂl fe; it down in his words, which are thefe
BGLL Tow fifreenth of October 1661. we took a Weather-
%giﬂ_&mn& glafs A B, of about two foos in length, and carrying it
to the botrom of Hallifax Hill, the waser [lood in the

fhank at thirseen Inches above the Water in the ¥ effel: Thence car-
yying 9t thus fill'd, with the whole frame, immidiately to the top of the
Jard Hill, the yyater fell down tothe point D, viz. an Inch and
quartcr lower then it was at the bottom of the (aid Hill s which (as he
rightly inferrs) proves the Elaflicity of the Air: for the intermal
A A C, which was of the fame power and extenfion with the exter-

- wal atthe bottom of the Hill,did manifeft a crester E lafticity then the

‘ = " . . - v
* Probably thefe or the Mﬂ##?dfﬂ*ﬁ” there 3 and ﬁ? extended it
like words, did manifp felf further yC D, :

Preffure, are here omicted,
there feems to have ad. Ingeniuus Doéor has very latﬂly fepea-
fﬁ ;a-:g; ﬁ_;rs Weighe ted , and found the defcent of the Wa-

e 4 (CITY, ; - 2 ey -

{o - = - tertobe greater then before.’ And though
ome Zirtsofi have thought it ftrange, chac in an Hill far inferi-

our to t..= Alps and dppennines, fo fhorta Cylinder of (o Lo
al quor as Water fhould tall fo much 5 yet I)_’ {ee not anyore;%gr: '

tod iﬂ ruft upon :his ground either His Expetiment or Ours(late-
ly mention’d to have been made at o fiminfler ;) bue rather to

‘wonder the Water fell not more (if the Hill be Cﬁnﬁderably

‘The like Experiment, I hear, the fame :

e

1
e e I A e e = - T s o O S W I o)

high:) for their fulpicion {eems grounded upon a miftake, asif *

b@t&_u_fe the %ickéﬁlvgr in the Torricellian Experiment made
without purpofely leaving any /Air in the. Tube, would not. at

the top of the mention’d Hill, bave (ubfided above an Inch, if

fo much,-;he Water, that is near fourteen times lighter, fhould
not fall above a fourteenth pare of that {fpace 5 whereas in che

- Torriceliian Experiment, the upper and deferted (bace f
o i IR DR T : ., R e e, tE-d r ace Ot ' h
Tube has little or no Airleftin i, bil"!-'..t[]e-f;g.rre_fpﬁﬂiﬁn't__l par:o?

the Weather- glafs was farnifh’d with Air, whofe preflure was

L

Niede !iéfs-r_'theﬂ,_;.h.at-.-ﬁf the dimofphere at the botrom of the Hill 5 '
ey | | T tand

+*
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and confequently muft be muchigreatet i then the preflure of the
ame Atmofphere at the top of the Hill, where the Atmofpbe-
rical Cylinder’s gravity (upon whofe account it prefles) muit be

" muchdiminifb’d by its being made much fhorter,and by its con-

fifting of an Air lels compreft. And thus much for the firft of
the two Confiderations wherewith I promifed to conclude this
fecond partof the prefent Tra&. Onely before proceed I muft
ina word defire the Reader to take notice, that thoughl have
here fingléd out but one of the nine Experiments which the Bx-
aminer in the 11,and 12, Chapters reckons ap as urg’d by his
Adverfaries; yetIdo not thereby declare my acquiefcing in bis
Explicatiogs of thofe Phenomena, but onely leave both them
and fome other things he delivers about Siphons and the Magde-
burg Experiments, to be difcours’d by thofe that are more con-
cerned to examine chem, contenting my felf to have fufficiently

difproved the Funicalus which his Expofitions (uppofe, and clea-

red the gmnnds.ﬂfz explicating {fuch Experiments arighte

=

_CHAP, V. _
 Two new Fxperiments touching the me‘ajﬁrfqﬂf the
Force of ‘the Spring uf Air comprq/}’d and
S diated. f‘

¥ He other thing thac I would have confidered touching out

& Adverfaries Hypothefisis, That it is meedlefs. For whereas
he denies not that the Air has fome Weight and
Spring, but affirms thaticis very infufficient to per-
form fuch great matters as the counterpoifing of a Mercurial
Cylinder of 29. Inches,as we teach thatitmay :  We fhall now

‘endeavour to manifeft by Experiments purpofely made, thac the

Spring of the Air is capable of doing far more then “tis neceflary
for us to afcribe to it, to (alve the Phenomena of the Torricehian
Experiment. | - s il - We

(]
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i We took then along Glafs- Tube, which by.a dexterous hand |
and the kelp of Lamp was infuch a mander crooked ac the bot= | -
tom, thac che pate turned up was almoft parallelco the reft of the |
Tube, and the Orifice of chis (horter leg of the Siphon (if I may
{o call the whole Infirament) being Hermetically feal’'d , the
tength of it was divided into Inches,  (eachof which  was: fubdis
i ~ vided into eight parts) by a firaight lift of paper, which contain-
. - ing thofe Divifions was carefully pafted all ‘along it: chen pu-
ting in as much Quickfilver as {erved to fill the Arch orbended
~ patu of the Siphon, thac the Mereary ftanding ina level mighe |
Il reachiin thie one leg €6 the bottom of the divided paper, and joft |
’J to the fame heighc ot Horizontal e in'the other 5 we took dare,
|! by frequently ificlining the "Tube, {o that the Air might freely
i pafsfrom one leginco the other by the fides of the Merenry,
i  (werook (1fay) care) thac the Air at laft included in che (hore-
i er Cylinder (hould be of the fame lagity with the teft of the Air
- about it.” This done, we began to pour Quickfilverintothelon- |
| ger leg of the Siphon, which by its weighe prefling up that in the &
;L | thorter leg, didby degrees ftreichten the included Air: and |
' continuing this pouring in of Qgickfilver till the Air in the (hort-
I - erleg was by condenfation reduced to take up but half the fpace
J it poffefs'd (I fay, poffefs'dynot fill'd) before s we caft our €yes

o ) L Bl =

upon the longer leg of the Glafs, on which was likewife patted 2
lift ot Paper carefullggdivided into Inches and parts, and we ob.
1 ferved,not withoue delight and {atisfa&ion, that the Quickfilver
e - in that longer part of the Tube was 29, Inches higher then the
- other.  Now that this Obfervation does both very well Aoree
| - with and confirm our Hyporhefis, will be eafily difcerned by him
that takes notice that We teach, and Monfieur Pafchad and oup
 Englifh friends Experiments prove; that the greater the weight
- isthat leans upon the Air, the more forcible isits endeavour of
E}i_l-’a;:'atjimﬁ' and confequently its powerof réfiftance, (as-other
~ being confidered, itwil appearto agree’ farely>well with che Hy-
- ¥ éfﬁ! s that aacmrdmgmt the ‘Air inthat dﬂgm of denfi ty

PR ) RS

=
5 A




E =6 699)

b and cottefpondent méafure of refiltance to-which the weightof

; cheinfimbent Atmofphere had brought it, was able to countet-
halance and refift che preflure of a Mercurial Cylinder of about
29. Inches, as we are taught by-the Torvicellian Experiment 3 fo
here the (ame Air being brought toa degree of denfity about
twice as great as thatir had betore, obtains a Spring twice as
firong as formerly, As may appear by its being able to fuftaia
orrefita Cylinder of 39, Inches inthe longer Tube, together
with the weight of the Atmofpherical Cylinder, that lean’d upon
thofe 29.Inches of Mercurys and, as we juit now inferr’'d from
the Torricellian Experiment, was equivalent to them.
- NWe were hindered from profecuting the tryal at thac time by
the cafual breaking of the Tube, Buc becaule an accurate Ex-
periment of this nature wonld be of grear importance to the Do-
&rine of the Spring of the Air, and has not yet been made (that |
know) by any mans and becaufe alloic is more ‘uneafie tobe
made then one would think, in regard of the difficulty as well of

: procuring crooked Tubes ft for the purpofle, asof making a juft
| eftimate of the true place of the Protuberant Mercury's {urface s
1 fuppofe it will not be uowelcome to the Reader, to be infor-

 med thac after fome other tryals, one of which we made in a
; Tube whofe longer leg was perpendicalar, and the other, that
" contained the Air, parallel to the Horizon, we at laft procured a

Tube of the Figure expreft inthe Scheme 5 which

i Tube, though of a pretty bignefs,was fo long, that the gf"’ ‘f“f g
E‘ Cylindér whereof the fhorter leg of it confifted ad~ ¥ 5
| mitted a lift of Paper, which had before been divided intoi12. In-
E ches and their quarters, and the longer leg admitted another lift
. of Paper of divers foot in length, and divided after the fame
‘manner ¢ then Quickfilver being poured in to fll up the bended
‘part of the Glafs, that the furface of it ineither leg mightreft in

the fame Horizontdl linesas we 'lately raughe, there’ was more

2 &%e(@ékfﬁlver poated into the donger Tabe; and potice
beinig Watchfully taken ow ‘far the Mereury was rifen in chac
oer Tube; when it appeared to bave afcended to any of the
| | hbh2 = divifions
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divifions in the (horter Tube, the feveral Obfervations |
_ | | | ‘vations that
thus fucceflively made, and as they were made fe'-t-down,aﬁsa¥§;§ .”

us the enfuing Table.
A Table of the C anJmfation of the Air,

A\ A B €[ D E]
48112 00 23;%; 2953
 [46jt1z0135 | 3075 30%;
44i17 Joads | 3128l 3yiz

38} 9307:¢ | 37--| 3685 ir di
39| 92°71¢. | 37 S0t parcel of Air diverily extended.

ris 2 :
T cseid dfr in the longer leg, thar comprefs’q
& the Airinto thofe dimenf; S
3% > Alri enfions,
4713 4 > 1 C. The heishc of 2 Mercurial Cylinder
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. Forthe better underftanding of this Experiment ie cav o
“beamifs totake notice of the following ooy et 1 M4Y 8ot
HIF; | Tm[!: Eh;: Tube being (o tall that we could not convenient-
Seair TRE Sl IMLC.E&@mbfr-;;m._wre._ fainto ufleit on a pair of
15, which yetwere very lightfom, the Tube being for prefer-

kN
'y 3
-

/

42|10 048 Sieh 330t ‘
| 29415 . 3376 337 AA. The number of equal [pacesin the
{horter leg, that contained the fame |

6 9 I'D'%‘“ | I;. T - . : - |
_3_ _ 6| | 3913 JBE " op e beight ofthe Mercurial Cylin-

thac counterbalanc®d the preflure of |
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E vations fake by ftrings fo fufpended, chacit did fcarce touch the
:* Box prefently to be mentioned.
E ». The lowerand crooked part of the Pipe was'placed ina
{quare wooden Box, of a good largnefs and depth, to prevent
the lofs of the Quickfilver that might fall afide in the transfulion
from the Veffel into the Pipe, and to receive the whole Quickfil-
ver in cafe the Tube fhould break. |
3. Thatwe were two to make the obfervaticn together, the
one to take notice at the bottom how the Quiickfilver rofe in the
thorter Cylinder, and the other to pour in at the top of the lon-
ger, it belng very hard and troublefome for one man alone to do
both accurately, 2y
4. That the Quickfilver was pouted in but'by little and little,
according to the direction of him that obferved below, it being
far eafier to pour in more, then to take out any incafe too much
at once had been poured in, | | =
‘ s. Thatatthe beginning of the Operation, that we might the }
; more truly difcern where the- Quickfilver refted from time to |
" time, we made ufe of a {mall Looking-glafs, held ina conveni- |

ent pofture to reflect to the eye what we defired to difcern.
6. Thatwhen the Air was (o compre(s'd, asto be crouded:
: :t0 lefs then aquarter of the fpaceit poffels'd before, we tryed

whether the cold of a2 Linen Cloth dipp’'d- i water would then
condenfe it. And it fometimes {eemed a little to fhrink,but not {o
1 manifeftly as that we dare build any thing upon it, We then
: tryed likewife whether heat would notwithftanding {o forcible a
. compreffure dilate it, and approching the flame of a Candle to
- that part where the Air was pent up, the heat had a more fenfible |
operation then the cold had before s fo that we f{carce doubted
3 but that the expanfion of the Air would notwithftanding the |
" weight that oppreft it have been made con{picuous, if the fear of
“unfeafonably breaking the Glafs had not kepe us from increafing
Shehede T T L , | .
 Now although we deny not but thatin our Table fome parti- . 3
 culars donot fo exacly anfwer to what our formerly-intim ated
4 | | - Hy;aor%ﬁ;. o
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Hypothefis might perchance invite the Reader to expe@ s yet the

Variations are not {o confiderable, but that they may probably |

fﬁ

enough be afcribed to fome fuch want of exacnels as in (uch fnice |

Experiments is fcarce avpidable, But for all thar,till further tryal
hath more clearly informed me, I (hall not venture to determine

whether or no theintimated Theory will hold univerfally and
precifely, eitherin Condenfation of Air, or Rarefa&ion ! all

that I fhall now wrge being, That however, the tryal already

made {ufficiently proves the main thing for which I here alledge |

it fince by it 'tis evident, that as common Air when reducid to

half its wonted extent, obtained near about twice as forcible 2 |

Spring as it had before 5 {o this thus-com preft Air being further
thruft into half chis natrow room, obtained thereby 2 Spring a-
boutas ftrong again as thatit laft-had, and con lequently four
times as ftrong as that of the common Air. And there isno
caule to doubt,. that if we had been here furnifht with a greater

_ quantity of Quickfilver andavery ftrong Tube, we might by a

tutther compreffion of the included Air have made it countet-
balance the preflure ofa far tallerand heavier Cylinder of aer-
cwy.  For no man perhaps yet knows how near to an infinice
compreflion the Air may be capable of, if the com prefling force
be competently increafte So that here our Adverfary may

Plainly fee that ‘the Spriag of the Air, which he makes (o lighs

of, may not onely be able to refift the weight of 29.Tnches, but
in fome cafes of above an hundred Inches of Quickfilver, and
that without the affiftance of his Funiculus, whichin our prefent

 cafe has nothing to do. And to let you fee that we did not

(alittle above) inconfiderately mention the weight of the in-

‘cumbent Atmofpherical Cylinder as 2 part ofthe weight refift-

ed by the imprifoned Air, we will here annex, that we took care,

- when the Mercurial Cylinder in the longer Jeg of the Pipe was
- about an hundred Inches high, to caufe one to fuck ar the open
_Q:tiiﬁ(:e; whereupon (as we expected) the Mercury in the Tube
- didnotab

 leribed eoour Examiners Funiculus, fince by his own confeffion
" | . : | : AN Pk Py mar
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l' that cannot pull up the Merewry, if the Mereurial Cylinder be
above 29, or 30, Inches of Mercury. - And therefore we fhall ren-
der this reafon of it, That the preflure of the incumbent Air be-
ing'in part taken off by its expanding it felf into the Suckers dila-
| ted cheft 5 the imprifon’'d Air wis thereby enabled to dilate it
L (elf manifeftly’ and repel the Mercury that compreft it, tll there
was an equality of force betwike the ftrong Spring of that com-
préﬁ Air on che one parts dnd the tall Mercurial Cylinder, toge=
“her wich the contiguous dilated Air, oo the other part,
Now, if tb what we have thus delivered concerning the com-
| preflion of Air we adde fome Obfervations concerning 1:s {pon-
p caneons Expanfion, it will the better appear how much the Phe-
" pomenaofthete Metcurial Experiments depend upon the difter-
ing meafures of ftrength to be met within the Airs Spring, ac-
cording to its various degrees of Compreffion and Laxity. But,
before 1 enter upon this fubject, I thall readily acknowledge that
I had not reduc’d the tryals I had made about meafaring the Ex-
panfion of the Atr to any certain Hypothefis, when that ingenious
Gentleman Mr, Richard T, ownely was pleafed to inform me, that
having by the perufal of my Phyfico- Mechanical Egperiments
been Citisfied that the Spring of the Air was the caule of it, be
bad endeavoured (and I within fuch attempts other ingenious ;:‘
men would follow his example) to {upply what IThad omitted: ]
copcerning the reducing to a precife eftimate how much Air di- | |
“Yared of it {elf lofes of its Elaftical force, according to the mea- |
fares of its Dilatation. He added, that he had begunto fec
down what occurred to him to this purpole in a fhort Difcourfe, |
. whereof he afterwards did me the favour to fhew me the begin~ g
ning, whichigives me a jaft Curiofity to fee &t perfected. Bur,
becaute I neither know, nor (by reafon of the greac diftance be-
twixt out places of refidence) have ac prefent the opportunity - e
‘toenquire, whether he will think fic to annex his Difcourfe to: - A
our Appendix, ot 10 publithit by ic felf, or a all 3 and becaule he
~ hathnot yer, for ought I know, met with fic Glafles to make an

any- thing-accurate Table of the Dectement of the force of dila-
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ted Airs our pfe!"ent defigni
thag which follows, wherein

fon that 1 took notice of in the former Chapter, as having writ-
ten fomething about RarefaGtion: whom I the rathet make men-
tion of on this occafion, becaufe when he firft heard me (peak of

Mr. Townley's fuppofitions

lofes of its Spring by Dilatation, he

fore (and not long after the publication of my Baewmatical Trea-

tife) made Obfervations to the {ame purpofe, wkich he acknow-
ledged te agree well enough with

{odid (as their Author was

this matter, “if his occafions

Curious may well hope for fomething very accurate.

A Table E:f the

?Q“ZQ** Iuﬂ

pleafed to tell me) fome Tryals made
about the fame time by that Noble Virtusfo and eminent Mathe-

macician the Lord Browncker, from whofe further Enquiries into

(64)
nvites us to prefent the Reader with
I bad the affiftance of the fame per-

about the proportion wherein Air
told me he had the year be-

Mt. Townley's Theory: And

will allow him to make them, the

Rarefaltion of the Air. .

T4EBCID 1 E ] |
focs(* 1ot
|13i1cs |10k
I 2|15% 14% - & : .
iif“i 'i‘}: 9 ' 4. The number ':::‘F_E-qual_ {paces at the topof the: §
g L e e B _ Tube, that contained the fame parcel of Adr.
; M= 0 B. The height of the Mercurial Cylinder, chat
| 343 b together wich the Spring of the included Air
%12 5 ;’ L counterbaanced the preflure of che Atmo-
c ool E | Iul 332 {phere. |
l,[gﬁ;;gé_ = _35 33t C. The prefiure of the Atmo(phere,
5 P o 2'£ LT be Complement of Bto C,_".exhibiting-th:
: ji e i JpICAS prefiure {uftained by the included Ajr, % :
| 'Ig' 7E .:E ;E E. What that preflure (hould be dccording to
' ?5.‘:';- ._2"-7..” 21359 the Ff ﬂ!éfgﬁi‘. ' 18
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Toimake the Experiment of the debilivated force of expanded
Air the plainer, twill not.be amifs to note fome particulars,
efpecially touching the manner of making the Tryals which (for
the reafons lately mention’d) we ‘made-on a lightfome pair of
-, fairs, and with2 Box al{o lin’d with Paper to;receive the Mer-
 cury that might be.(pile. And in regard igwould requireia vaft
and in few places procutable quantity of Quickfilver, to.employ
veflels of fuch kind as are ordinary in the Torricellian Experi-
ment, we made ufe of a Glafs-Tube of about fix foot loag, for
that being Hermetically {ealed at one end,ferv'd our turn as well
25 if we could have made the Experiment in a Twe or' Pond of
feventy Inches deep. - - e |
Secondly, We alfo provided aflender Glafs-Pipe of about the
bignels of a Swans Quill, and open at both ends : all along which .
was pafted a narrow lift of Paper divided into Inches and half
QUANLETS: o} beliiassd g bpy 0ot e awa g idn
Thirdly, This {lender Pipe being thruft down into the greater | |
‘Tube almoft fill'd with Quickfilver, the Glafs helpt to makeic |
fwell to the top of the Tube, and the Quickfilver getting inat
the lower orifice of the Pipe, fill'd it up till the Mercary included

in thiat was near about @ level wich the {arface of the furrounding | ‘

Modanin (ERedFUbE "7 Tl i o e
. Fourthly, There being, as near as we could guefs, little more
then an Iach of the fignder Pipe left above the {urface of the re-
ftagnant Merewry, and confequently unfill’'d therewith, the pro-.
minent orifice was carefully-clos’d with fealing Wax. melted ;
. after which the Pipeiwas lec alone for a while, that the Airdi-
laced a liccle by the beat of the Wax, mighe upon refrigeration
‘be reduc’d to its wonted denfity. And then we obferv'd by the
~ help of the above-mentioned lift of Paper, whether .we hadnot
. included fomewhat more ot fomewhat le(s then an Inch ﬂf{ \it, .
and in either cale we were fain to redtifie the error by a fmallhole
ade (with an heated Pin) in the Wax, and afterwards closd -

i
'|

hly, Having, thus included a juft Inch of Air, we lifted.
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up the {lender Pipe by degrees.till thie Airwas dilated to an Inch, 4

an Inchr and' an half, two Inches, 8c. and obferved in Inches
and Eighths, the length of the Mercwrial Cylinder , which 2
cach degree of the Airs expanfion was impell’d above the furfsce
of the reftagnant Mercury in the Tube.

Sixthly, The Qbfervations being ended, we prefently made

~ the Torricellian Experiment with the above-mention’d oreat

Tube offix foot long, that we might know the height of the

 Mereurial Cylinder, for that particular day and hours which

height we found to be 29 %Inches. :

Seventnly, Our Oblervationsmade after this manner furnifyd
us with the preceding Table, in which there would not probably
have been found the difference here fet: down betwixe the force
of the Air when expanded to double its former dimenfions,
and what that force fhould have been precifely according to-the

Theory, but that the included Inch of Air receiv’d fome lictle |

acceflion during the Tryals which this newly-mention’d: diffe-
rence making us{ufpect,we found by replunging hePi pe intothe
Quickfilver,that the included Airhad gain'd about halfan eighth,
which we gueft'to have come-from: fome little:aerial’ bubbles in

T

- e — e —
= - e | = o H -

theQuickfilver,contain’d in the Pipe(fo eafieisit infuch nice Ex- |

~ periments to mifs of exadtnefs.) We try'd.alfo with 12, Inches:

of Air fhut up: to be dilateds buc being ‘then hindted: by fome

unwelcome avocations to profecute: thofe: Experiments, we:(hall - ©
elfewhere, out of other Notesand Tryals(God permitting) fey | °

down fome-other accarate Tables concerning this maceer By
which poffibly we may be affifted to refolve whether. the A4s-
mofphere-thould be look’d upon (as it ufually is) asalimited and

bounded Portion of the-Air; or whether we thould ina frier |

fenfe then we did before, ufe the Atmofpbere -and Aereql part of

the- World for almoft equivalent terms 5 or elfe -whether we

iould allow the word 4zmo phere fome other notion: in: relation

L}

to its Extentand Limits 5 (for as to i%; Spring and Weight,thefe

Experiments do not queftion, bat evince the m.) But we are wil-

- bng; aswe fuid; torelérre thefe mactersto our Appendix, and
g ' e g s oy
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% ail then toretain our wonted manner of {peaking of the Airand
I;j Asmofphere, 1o the mean time (to return €0 out laft-mention'd
; Experiments) befides that fo lictle a variation may be in great
part imputed to the difficuley of making Experiments of this na-
cure exactly, and perhaps agood partof it to fomeching of ine-
quality in the Cavity of the Pipe, or even inthe thicknefs of the
Glafs: befides this, 1f1y, the propottion betwixe the feveral
preffutes of the included Air undilated and expanded, efpecially
when the Dilatation was great (for when the Ait (well'd but te
fout times its firft extent, the Mercurial Cylinder, though of
pear 23.Iaches, differ'd not a quarcer of an Inch from what it
(hould have been according to Mathematical exa&nefs) the pro-
portion, I {ay, was {atable encugh to what might be expeed,
o allow us to make this refleGtion upon the whole, That whe-
ther or no the intimated Theoty will hold exaétly, (for about
that, as I [2id above, I dare determine nothing refolutely till I
. have furthier confidered the matter) yet fince the lach of Aix
f whenie was firt_included was (hut up withno othet preflure then
: vhae which ic had from the weighe of the incumbent Alr, and was
no more compreft then the reft of the Air we breathed and mo-
. vedins and fince alfo chis Inch of Air, when expanded to twice
~its former dimenfions, was able with the help of a Mercurial
Cylinder of abest 15. Inches to counterpoife the weight of the.
Atmofphere, which the weight of the external Alir gravitating
uponthe reftagnant Mercury was able to impell up into the Pipe,
_and fuftain above twenty eight Inches of Mercury when the intef-
mal Air by its great expanfion had its Spring too far debiliated
to make any confiderable (1f{ay confiderable; fot it was not yet
. fodilatedas not to make fome) refiltance: fince, T Faly», thefe
 thingsare fo, the free Air here below appears to be almoft as
| firongly compreft by the weight of the incumbent Air as it
“would be by the Weight of a Mercarial Cylinder of twenty eight
or thirty Inches ; and confequently is not in fuch a-ftate of
Jaxity and freedom as men are wont to imagines and a&ts like
{ome mechanical Agent, the decreement of whofe force holds 2
| 112 ; ftricter
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- baejet an Hyputhefis which, befides chat it is very
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ftriCter proportion to its increafe of dimenfion , ‘then bas been |

hithermtakennoticaqhg._“_ TSR i
. I'maft not now, ftand to pﬁapa'fq__'tb,g-'le.va';gal refle@ions that

may be made upon the foregoing Obferyations touching the |

Compreffion and Expanfion of Af | '

3 parely. becaufe. we could |

.. | ewhat prolix s and §
partly becaufe I fuppofe we have, already faid enough to thew

{carce avold making the Hiftorical' pare fom

what was intended; namely, that.to folye the Phapomenas. there
dsnot of our; Adverfaries Hypothefss-any need ; the evincing of
which will appear to be of no (mall mom

) loment in our prefent
Controverfie , to him gha-tg;gﬁnﬁd@rs-,;- that the tWo maige
things that induced the Learned Exa miser to rejedt onr Hypothe-

fis axesehat Natare abhors a Zacunm and thag;though the Air have
fome Weight & Spring,yet. thefe are i nfufficient to make out the
kanown. Phengmena 5 for ' which we muit cherefore have recourfe
to hISFﬁﬁzfﬂiﬁff- NE}W as we hﬂ‘b"'ﬁ fermerly fEEﬁ1 that hf.' hﬁs not
fo fatisfactorily d Hproved as.refo] utely. rejeGted a 77 acunn, (o we
have.now.manifefted thac the $pring.of  che Alr, may. fuffice 1o

Ppertorm greates things then: what our Explicatfon; of the 771/.
celitan Experiments. and thofe of our Engine obliges us. o af.

e

T
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Mo il _rf:‘ 1 . A

ciibe to it. . Wherefore fince befides the leveral difficulcies thar |
ncumber the, Hypothefis we oppofe, :a0d. efpecially its being

Acarce, if at all, intel {%]blﬁh" we. can adde
xeverence, for., driffatle

1
K

uch'Readers as. ave, not ,byafs'd by cheir

o
#ﬂl
3
i
=
g |
b

: . ntelligible,is now
Provid to be, fufficiens, only to imbrace a Doctrine thae {upy
des fuch a rarefaction and condenfation, s many famous. Natu-
1slifs xejected far s ngr being comprehenfible-even s o,
kagw,of noothe t:way kehat was probable). o /Holving the Phans-
e entio beexplicatgdibyies: ., ., . o e
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The Ul Part.
Wherem what is ob]c&ed agamﬂ: Mr. %’oﬂe S

prlmatmm of particular E xperlmems
TS - 15 anfwcred |
= ND now we are come to ‘the thxrd and
Il laft Part of our Defence wherein we are
* to confider what out Exammer is pleas’d
to obje& againft fome paflages of our
P}Jyﬁﬂbo Mechanical Treatife, But th@u
-this may feem the only pare whereinl am
pamcula,rly concern’d 5 yet perhaps we
fhall find it, if not the ﬂmrteﬁ at leaft che

Ieaﬁeﬂ, paﬂ; @f our: T ask.: Partly, becaufe our’ Author takes no

exceptionsat the Experiments themfelves, as we have recor-

ded them (which from an Adverfary, who in fome places {peaks
of them as an‘eye-witnefs, is no contemptible teftimony that the
matters of fa& have been rightly delivered +) and: partly, becoufe

there are divers: Experiments which, together ‘with their Bx-

‘plications,: the Examiner bas thought fic to leave untouchr,

md thereby allows.us to'do {0 too: and partly alfoy haaﬂﬂﬁmﬁc
{as to divers of thofle Experiments ppon which he animadverts)

=

hedc es not pretend 1o fhew that our Explications areill deduc’d
10US: to eur fpnﬁctples . but mlgmhac the Phanomena

& -':I q.:‘-ﬁ-:f'

h.umay be'explain’d uther betteror as wall by his Hypaxbef:,whem-

"Fa. 8 . 4 ; 5 f . g£
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(70 L
of he {uppofes him(elf to have demonflraced the truth, together
with the erroneoufnefs of ours, in the other pares of his book,
clpecially the third, fourth and fifth Chapters, So thac after
what we have {3id to vindicate che Hypothefis we maincain, and
take away our Authors imaginary Fenéculus 5 it will noc be re-
quifice for us on fuch occafions to examine his particular Affer-

tions and Explications. Which Advertifement we hope the
Reader will be pleafed tobear in mind, and thereby fave himf(elf :

and us the trouble of a great deal of mnneceffary repetition.

Wherefore prefuming he will do {o, we (hall not fay to examine tl

the firft and fecond Corollaries, which in his 17. Chapter he an-
nexes to the manner of emptying our Receiver by our Pump,
Neither fhould we fay any thing as to his third and latCorollary,
but that we think fic to defire the Reader to take notice, chat

according to what he teachesin that place, the more the Air is |

rarefied, the more forcibly it is able to contraét i felf,
A defence of osr 1, and 3. Experiments,

And to proceed now to his. 18. Chaprer, which heintitles pe
Experimentts Boyleangs, we fhall find according to what we lately
noted, thac againft the Firft Experiment he objects nothing fave
that, if one of the Fingers be applied: tothe Orifice of the Valve
when the Pump is freed from Air, the Experimenter (hall feel to
bis pain that the Sucker is not thruft inward by the external Air,
but, as the Finger, drawn inward by the internal.  Bat this Phe-
nomenop Of the intrufton of the Finger into a Cavity, where it
finds no refiftance, having: been formerly acconnted for accor-

 ding to our Hypothefis,we (hall not need torepeat our Explication
- ofits though this miftaken Phenomenvn (upplies: our Adverfary |

with-divers of his following Animadverfions, and indeed witha |-
| ,ﬁieaﬂt pactof bis book, Andaccordingly: his. Obje&ion: againft
~our Second Experiment being ofithe fime nature: with thac -
gainftche firft, requires buvthe (ame Anfiwer: Forit will nog al-

cer the cafe that he adds uponthis: Experiment,. Hoc: effe diferi-
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| (71)
men manifefium dmer prefionem & [aikionem, quod [uitio efficias
bujufmodi adhafionem, prefSio ausens minime !5_ fince to fay fois
but to affirme; not'to prove.

The 3. Experinients

What our Author would excep¢ againft the 3. Experiment he
onght to have more intelligibly exprelt: For whereas ofa Dif-
cour{e wherein I deliver feveral particulars, he onely fayesthat

 Nullatenns [atisfacit,mt legensi constavit 5 1 would ot do the Rea-
der the injury to fulpe himof taking this proofle(s Affertion- .
for a rational Confutation 5 efpecially fince upon: che review of
that third Experimeat I find nothing that agrees not with'my
Hypsthefis, however it may difagree with the Examiners, But,.
to confider the Explication: he fubftitates in the room of our
Dodrine, which he rejeés, he givesit us inthefe wordss Hoe
quogs Experimentum principiis nofbris optime convents: Cum enim per
illasm Emboli deprefStonem’ aér iw cavisate brachii inclufus [eparetnr
abcodems brashio, defcendatqs fimul cum Embolo: (wti de aqua fimul
clim argentovivo defcendente capite decimo tertlo vidimus) fis ut in
tota illa deprefSione, nova [emper ab aire illo defoendente [upcrficies
diripiantur [imul & extenduntur, wt ibidem de aqua eft exphcatum =
cums iraqs aque facile diviplamtur & extendantur bujufmods [uperfic
cles in'fine deprefSionis ac initio, mirum non eft quod eadem ‘utrobigs
 femtiatur deprimends difficnltas, e e
~ By'which though he feems'to’ intend an’ Oppofition to that
part of the third Experiment which: I oppos'd not againft his
Opinion, but that of (ome learned Vacuifts : yet (not'to mention:
 that he feems to have fomewhat miftaken' my fenfe) he offers
-nothing at-all to invalidate my inference againft'them sbatinftead

-IF L

= of that propofesa defence of his own® O pinions which fuppofes.

thie truth of his difproved Hypothefis;-and is either unfatistactory
even according to that, orelfe difagrees with what him(elf hath-
ranghtus bue a lictle before.  For tis evident that the more the:
- Suckerisdeprefs'd, the morethe' Cylinder is exhaafted of Air.
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And in his third Corollary (which we lately defired the Reader
to oblerve) {peaking of the Air in the Receiver (and the cafe ¢
the fame wich the Airin the Cylinder) he affirms more then
once, Eo mage extendi ac rarefiers airems relictum, quo plus inde
exhawritur, majoremque proinde acquirere vim [efe contrahend;.
Whereas here be would have us believe, that the lictle internal
A tehat was in the Cavity of the thank of the Stop- cock, does
as ftrongly recract the Sucker, or, whichin our cafeis all one, re-
fift its depreflion, when the Sucker is yet near the top of the Cy-

linder, (and confequently when the included Airis bar 4 liele

dilated) as when the fame Sucker being forced down to the low-
ér part of the Cylinder, the fame portion of remaining Air muft
bs exceedingly more diftended.

The 4. Experiment,

In the Fourth Expéfi’meht, touchiﬁg .'-'t.h.e {welling of 2 I

Bladder upon the removal of the ambienc Air 5 and proportiona-
bly to that removal our Authoriobje@s not hing againft the Ex-
plication we give of it by the Spring. of the Air included in the
Bladder, and diftending it according as the preflure of the ambi-

- ent Airisweakned. - But he endeavours alfo to explicace ic his
way, to which he f{ayes this circumftance does excellently agree,

that upon the regre(s of the external Air into the Receiver, the

tumid Bladcer immeciately thrinks, becaufe (faich he) by fuch

ingrels of the external Air, the Air iﬂt'h_"ﬁr_ﬂ;ig_Cﬁ.iveﬁi which drew
the fides of the Bladder outward from the middle of i, is re--
lax’d. ‘Which Explication whether it be more natural then
ours (that alcribes the (hrinking of the Bladder to the preffure of
the Air that is letinto the Receiver) let the Reader judge, who
bas confidered what we have formerly objected againft the Exa-.
<8 ff}f"s Fumiculus, and the Relaxation of it upon the admiffion
O e Rl TRl 2 |

.
il

- As for the reafon likeiwife he adds, why aperferatgd Bladder
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che included Air 1s fuck’d out by the rarefi’d ambient, we leave
it to the imparcial Reader to confider whether is the more genu-
ine Explication, either ours (againft which he has nothing to ob-
je) or his, which to make clearly out he ought (according to

- what we formegly noted difputing againft his Funiculas) to fhew

us what kind of ftrings they are; which though, according to
him, ftrongly faftned co the infide of the Receiver and the fwperfi-
¢les of the Biadder, muft draw juft as forcibly one as another,how
long foever they be without the Bladder in comparifen of thofe
thac within the Bladder draw fo as to hinder the diduétion of its

 fides. For Experience fhews, that in a perforated Bladder the

wrinkles continue as if there were no drawing at all.

And though he could defcribe how fuch a ftring may be con-
text, yet our Explication will have this advantage in poinc of
probability above his, That whereas he denies not that the Air
has Spring and Weight, as we deny his Famicalas to have any

- other then an imaginary exiftence; and whereas he acknow-

ledges that by the Inftrument the Air about the Bladder is ex-
haufted; to fhew that there needs no more then that, and confe-
quently no Funiculss, to draw afunder the fidesof the Bladder,
we can confirm our Explication by the formerly- mentioned Ex-
periment of the ingenious P4fchall, who carrying a flaccid Foot-
ball from the bottom to the top of a high Mountain, found it to

“ {well proportionably as he afcended; and as the weight and pref-

{ure of the ambient Air decrealed, and likewife to (hrink again s

hedefcended, And yetin this cafe shere isno recoutfe to be

had to @ Funicslus of violently-rarefi'd Air to draw alunder eve-
ry way the fides of the Foot-ball. Bug however the Examiner
will be able to detend his Explication, it may {uffice us that he

has objected nothing againft ours,

 The §. Experiment.

£33 Agam&tbe caufe we affign of the fifth Experiment he like-

wife obje@s nothing, but onely afcribes the breaking of the Blad-

kk der
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 the Reader m: '_.ﬁ’-mﬁly difcern what!%m he“anﬁvﬁia ed, N

| & 747)
der to the felf contraion of the rarefi'd Air in the Rfcemr
And therefore referring the Reader towhat we have newly faid
about the laft Experiment, we will with our Author pafs over the
fixth and feventh, to which he hasno quarrel and procwd to the

exﬂhth At | A
Tbﬁ 8 Expfrszm..

Thlﬂ 1sthat wh«erem W,E mention our having broke a Glafs-
R eceiver; which was siot’ elobulary by the exhauftion of moft of
the inward’ Air, whereby its debilicated preflure became unable
torefift the unwmknfd preflare of the outward Air.Buc this Ex-
plication the Examiner confidently rejects in thele words; 47 pro-
fecto nonvideinr credibile, ma/!;ﬁ’zmﬁmb#ﬁc acrem tam: uchementer

- vitim (tante prafertim rr.ﬂjﬁ’ﬁ#dwﬁ quanta ibidem dicimr) uudigs

fre comprimere s -illud perfringar s as if'ic were more credible
thac the lictle Air within (whwh according to him; is:fo much
thinner then common Air) thould be able to aé more powerful- |
ly. upon.the Glafs chen the Air wighour, which “himfelf confeffes ¢
to be a heavy body, and which not onely reaches: trom;, thé {ur-
face of the Earth to the top of the higheft Mouncains, but which
(3s.may not improbably be argued Trom what e “have elfe-
where delivered): may, forought we know to:the contrary, be
h&aped upon the Receiver to the height of {ome bundreds of
- Miles, nay, to Fknow not. haow many thoufands, ini cale -
f“c*i“ “the: Atm@f“phere be not a b'_' nded E!@rmm aLthe Atr,_
“but reach as highas It. 39 5
Asfm' the Explication he fubftitutes in th&fe werd&, P"Mﬁs
bags refponditnrideo fic fractum offeillnd vitrum, quis per exhanfio-
ﬁ‘ﬁ‘i“ ﬂ&m&t& mw U

tdas #ﬁtﬂr un,

enim 1clufus air lateribus vitri firmifSime 4db£rmt, wibil dmd erit

¥ 3’ : @zﬂﬁm ﬁ,«;‘ ex haurive, W}W f#ﬁﬂ ere latera witri iﬁf?‘ﬂ?‘f#m ﬂt""

&ere : By what we have already difcourfediabout the Funiculwsy ' |
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L 675)
firings {hould take fuch faft ‘hold of the fides of the Glafs, as to
be able to .draw them together notwithftanding the refiftance |
they find from the clole texture of the Body to be broken. - ?~

b

Ti:-é'__hs:._ :_Eﬁcp-_érﬁm-ﬁ#.-

©Our Explication of the ninth Exper‘imeﬁt he handles very fe-
verely : for having briefly recited t, ‘he propofes his Objection

ﬁ
E|

._ againftic thius, Sed profeéto nimss longe videtwr hoc & veri’ate rece- |

i dere - potefiqy velinde [olum [atds refutari s quid fitamta fit pref[wra | |
airss fic per tubnm tlum in phialam defcendentis, wt ipfam phialan: |

erfringat, diberet profectotncinfam aquam, cut tmmergitir ille tu: |

us, valde quogs ante fraltionem phiale commovere, bullniafqs ip ea-

dem excitare, ¢re. wrsonstaty fiquss, infufflando per illum tubnlnm, i

ﬂq#am?wi medigeriter fic premat. Ab ..e‘i:‘;".’ft#m eft aqnamsy Antequan |

frangasur (ic phiala nec tantillum movers : ut experients conflabits

But, I do confefs, I do forall this think our Explication more

true, then well confidered by our Author.. For the putting of

water into the Vial that was broken, was done (as is cleacly mti:

mated in the beginning of our Narrative) upona. particalat de-

fign (as indeed we tryed divers other things with our Engine,

aot fo much with immediate reference to the Spring of the Air,

as to make ufe of fuch Tryalsin fome other of our Writings.)

And accordingly in the fecond Tryal mentioned in the {ame Ex-

~ periment the waiter was omitted. - But, notwithftanding this _

. water,the fides of the Glafs being expofed to the preflure of the |

}' Atmofphere, had that whole preflure againft ‘them beforethe 4

}f
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. exhauftion of the Receiver (o that there needed no fuch blow-
 ingin of the Air afrefh as our Auathor imagines, to eftet the
 breaking of the Vial, it being {ufficient for that putpofe, that the

_ preffure againft the convex fuperficies of it was taken off by the
exhanftion of the Receiver, the preffure againfb-the concave fu-

&

perficies remaining as grear as ever, - And therefore weneednot - -

"
-

alvogether deny what the Examiner fayes, that Licet clanfus [u- |
perne fullJestubulusille, codem tamen modo fraits fine dublo fuifjet .
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phiala. For, fince in fuch cafes the Air (as we have often taught)

- 18 {hat up with the whole preflure of the Atmofphere upon it, it

~may almoft as eafily break the Glafs as ific were unftopt. And

accordingly we mention in the 36, Experiment the breaking of

a thin Glafs Hermetically feal’d upon the recels of the ambient

Alr.  But, how confidently foever our Auchor fpeaks, I thought

fic to adde the word almoft, becaule we obferved in the 39. Ex- :

 periment, that fuch thin Vials (and thick ones will not break) ©

are {ubje&t upon the withdrawing of the ambient Air toretcha |

lictle, whereby the Spring of the Air within the Vial might in.

fome cafes (I fay, in fome) be fo far weakned as not to be able |

to break it, unle(s aflilted by the preflure of the Atmofphere |

wherewith it communicates, and which leans upon ir. Apd |

when the Vial does a&ually begin to break, then the purfuing

preflute of the outward Air upon the yielding Air within the |

Vial may help to throw the parts of the Glas mote forcibly £

| afunder, i | - | )
All the Experiments from the 9.to the 17, exclufively our b
| Examiner leaving uncenfured, we may with him advance to the 4
confideration of the 17. a

5 R

BRI IV R e e—

: Twe 17. Experiment defended,
In this we relate how, when we made the Torricellian Experi- |
ment, we {huc up the reftagn ant Merewry together with the Tube :
and the fufpended Mercurial Cylinder  (of about 29, Inches) in |
‘our Receiver, that by drawing off and letting in the Air at |
pleafure upon the reftagnant Mercury, and confequently weak- |

ning and increafing its preffure, we might make it more clearly |
appear then hitherto had been done by Experiment, that the fuf- |
penfion of the Mercurial Cylinder, and the height of it, depend- [
. edupon the greater or leffer preflure of the Air. But againft |
« - our Explication of this Experiment (which has had the good for- |
~‘tune to convince and {atisfie many ingenious men).the Examiner |
objectsnothing in particular > contenting himfelfro have recourfe |
- A S e -~ heme §




(7% |
here allo to his Faniculus, Yet two obfervations of outs he is
. pleafed to take notice of. _ a5t
E The firft is, thac though the Quickfilver were exactly (hat up
into our Receiver after the mamner newly declared,. yet the fuf-

pended Quickfilver(did not defcend: whence having faid thac 1
- argue, thaticis now fuftained not by the Counteipoile of the
- Atmofphere, but by the Spring of the Air thut up in the Recet-
ver, he fubjoyns onely this, Sed rectius (ane infertnr, Cylindrum
illwm nibil 1bidem antea prefiitiffe.  But whether this be not gra- |
175 dictnm we leave the Reader to colleét from what we have tor- i
merly difcourft in the fecond Part of this Defence of the Spring |
 of the Air 5 efpecially from thac Experimenc s by which it ap-
- pears, That Spring gay fuftain :a far higher Cylinder of Quick:-
filver, ' |
~ Tnthe fecond Obfervation he mentions of ours, he {ummarily
recites our Explication of the defcent and afcent of the Mercury
in the Tube, by the debilitated and ftrengthned Spring of the
Air. But withour finding faule with our application of that
principle to the Phenomena, he {ayes thathe has fufficiently re-
futed the principle it felf in the fourth Chaprer, (which how well
he has done we have already feen) and therefore explicates the
| matter thus 5 Dicoigitur (fayes he) argentum per illam exhanftio-
F nem [ic in tubo defcendere, quod deor(um traba ur ab aére qui dncum-

e —— S — _.
e e L L e e il e i
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| bit argento reflagnantt : [iquidem incnmbens ille air jam per exhan- |
| fionem valde rarefadt s g!-exz..fﬂf s, [efe vebementer contrabit, ¢ 1
E contrabends conatur etiam (ubjeitum [16) argentum reftagnans e [wo

- wafenlo elevare unde fit ut (argento illo reflagmante minus jan: gravi- |
tantein fundwm (ui vafculs) argentum quod eft in tubo defcendat s f

ut per [epatet. Adeoqsmirnm non eft, quod,ingrediente poftea aire
externo, rur[wm argentuws afcendat, cum per illum ingre(lum v illa
fic elevans argentum refiagnans debilitetur..  Bur this Explication.
fuppofing fuch a Fumiculus as we have already fhewnto be but:
fiGitious, the Reader will eafily gather what is.to be judged of e
+ it from what has been already delivered, Wherefore Lihallone~ |
ly fublo .that by this Explication, wete it admitted, thereis
= | - - onely




el |

onely an accountgiven of that part'of our feventeenth Experi-

ment which relates to the defcent of the Mercary below jrs

- wonted height, and its re-afcent toit,  Buct as for our having, by

;. the forcing in fome more Airinto the Receiver, impell'd the

;'.=' Quickfilver to a confiderably-greater height then 'tis wont ro be

 fultain'd atin the Torricellian Experiment, I confels I underftand

not how the Examiner gives an account of it s the ﬁa!!awiﬁg

Ir words, (which are immediately annex’d to thole we laft recited

ot his, and which are all thac he employes to explicate this no- §

tsble Phenomenon) Atqs, binc etlam reddisur ratio alterins qued ibi= |

_ drm:qﬂﬂqa nolalyr, wempe qwd per violentam fﬂtmﬁﬁﬁem Ae1IS €X~ B

o terni in Recipientem, afcenderit argentum notabiliter [upra digitos |
los - 295+ Nam fiut per extractionem airis argestym infra fationem de-

'ig irabitur, fic etiam per intrufionem novi [upra eandem eevabituy,

3}:' For in this paflage 1 fee not how he himfelf does not rather re-

e ‘Peat the matter of fad, then give any account howit is perform’d.

! G
Andifitbe alledged on his behatf, That according to his princi- :
 Plesitmay be faid chac,upon the preflure of the adventitions Ajr |
upon the reftagnant Mercary, th Funtealus in the Tube, thag was
i - not asble before to draw 1[;11? above 2 95, Iﬂghﬁ*ﬁ:iﬁ now enabled :
s Idemand upon what account this new

ij to draw it up higher s
b Air does thus prefs againftthe reftagnant Mercary, and im pell up
| and '[u_[laf:_n thatin the Tube. -IIj._Wﬂrl nutb:fmd that 'tis b}f 1S
e - weight 5 for as mach Mercury as may be thus impell'd up above
the ufual fation will weigh a great many times mote then the
Airforc'd into the Receiver. < And therefore it re mains that the
additional Air co unterpoifesiche additional Mercury by its Spring,
And if we confider withall, that there’s no reafon to doubt,
efpecially confidering what we have formerly delivered upon
. uyabouchingithe powerof comprett Airco impellup Quich(l |
I - ‘wer) burithat, had we not been afraid of breaking our Veflel, we
.~ might by forcing more Airinto the Receiver have im pell’'dic §
upt p of the Tube, and kept ir there s we fhall fcarce de-
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- Our Examiner-in- his Animadverfion upon the 18 Exy
ment, hviog recited my Conje

ol (79)
alone might fuffice to keep a correlpondent: Cylinder of Mercury
fulpended : and that without any actradtion of the reftagnant
Mercwry by 4 Funicnlys of violently-dill ended A tn the Recei-
ver, the, Quickfilvet-in the Tube -may be made, torefbat iny
height greateror leffer, provided it exceed 30. laches; onely be-

caule its weight is juft able to connterbalance the preflure of the

contiguous Alr,

I know not whether I may not adde (to expre(san unwilling-
1efs toomit what {ome may think propet to do my Adverlary
right) that it may be faid for the Ex:miner, that he in the 11,
page acknowledging with us'a powerinthe Air to recover its

 due extenfionif it be crouded into lefs toom then its difpofition

requiress aman may from;that principlefolve the Phenomena in
queftion by faying, that the-Airin the Receiver being torcibly
comipreft by the intruficn of frefliAirinto the fame veflel, does
by its endeavourte recover its due expanfion prefs; upon:the re-
flagnant Mercuryy -end force up fome ofit-into the Tube. DBut

this'Explisation, though it agree with what the Author teiches
tma place very ditant from his WNotés uponour 17. Expeniment,

now undet debates. yet fill ‘tis not clear tome how, by whathe

{ayes in thefe Notes; the Phenemenon is accounted for as the
‘ward Hine importsit to  be. * But otherwife Ineed not quarrel
with the Explication, fince without recuriing to the Fumiculns.
for the fuftaining of the. additienal Merewry, the folution of the

Phanomenon is given upon the fame principle thae 1 employ, <«

:
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use apthe caufe why

Winter rife and

of Mfrmifydldm | a I
Water is wont to do in a Weathet-glafs,:

1 in the Tube;fc

of heat and cold, and fometimes quite contrary thereunto s adds,

tmofpherical Cylinder, and-cleatly {hew thatshe
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(30) _
Quicklilver is not fuftained by it: Nams (fayes he) [ bic ab o [u-

- fremsatamifuifler, debuiflet potiss fricidiore tem ore afcendere quam
5 ? 4 P q

4 [cendere, eo quod air tunc mulso aenfior effes & gravior. 1taqs non
[nflentatur argenti; ab airés equipondio mt afferitur And by the fame

Argument he concludes againft the Mercnry's being {uftained by

the Spring of the Air, But in his Animadverfions upon this
Experiment he feems to have been too forward to reprehend s
tor he neither well confutes my Conjecture, nor fubfticutes (o
much as a plaufible one in the ftead of it. And as to his Objecii-
on I anfwer, ' Ty

Firft, That it doth not conclude: becaufe that as fometimes
the Quickfilverin the Tube did rife in warmer, and fall in colder,

weather; foatother timesit did rather emulace the afcent and

delcent of water in a Weather- glafs.

Secondly, Though it be true, that Cold is wont to condenfe

this or thac parcel of Air, and that 2 parcel of Air may be made
heavier by Conden(tion 5 yer that isin regard of the ambient

Air tgaz retains its wonted laxity, in which the condenfed Airis

weighed. But our Author bas not yet proved, that in cafe the
cold of the Winter (hould conden(e th'ew-hﬁjle_incum bent Atmo-

{phere, it would then gravitate fenfibly more upon the reftag- f.

nant "Quickfilver then before. ~Asa Pound of Wooll will not

AN e

fenfibly vary its weight, tbaugh-thgs hairs whereof it is com- |
poled be made to lye fometimes in a loofer, fometimesinaclo- |

for, ordegr i TS ‘. .
And, thirdly, this Obje@ion does as lictle agree wich his

Dogtrine as with my Conjecture : Forin the 50.page, where

he gives us an acccune according to his principles of the rifing and

falling of water in a Wear ber-glafs, and compares it with the |

ﬁifp&ﬁhn of %ckﬁl‘ver,hc tells us, Hinc [t quod, contracto boe |
1,%#314-’#}# per f ?’fgﬁiﬁsdqﬂﬂ;-#ﬁﬂ r-mp-ar.eﬁ{gida afcendat, defcendat an- B
Wem tempore calidp, eo quod per calorem [uniculns ille dilaterur.  So

o dccording to the Examiner bimfelf, the Quickfilyer onght
> af .__-'drﬁdg-iwﬁa]d&rs and defcended in warm er, weather.
Nuwﬁﬁl :hcmghf[ propofed my thoughts of the 'diﬂicul:t Phano-

NN




(81 )
menos under confideration butasa Conje&ure, and therefore
thall be ready to alter them, either upon furcher difcovery, of
becter information 5 yet I fee not why it fhould be poft-pofed to
" the Examiner’s, who, though he reje@s our Explication, fubfti-
cutes no other then what may be gathered from thefe words,
Ego certenow dubito quin dentur hujn[mods ocoulre caufa, quibns
funiculus ille [ubsilis, quo i tubo [w(penditur argemtum (ut ailinme
¢ft capise decimo) modo producatnr, modo abbrevietur, &, freqs 4~
gentum nunc demittas, nunc elevet. For, fince we have made it
‘probable that the copious Fumes, fometimes fuddenly afcending
into the Air, androlling up and down init, fometimes fenfibly
altering (if good Authors may be credited) the refraction of it,
and fince fome other caufes, mentioned in our eighteenth Expe-
riment, may alter the denfity and gravity of the Air that leans
upon the reftagnanc Mercury 5 I fuppofe the Reader will think ic
- more intelligible and probable, that alterations, other cthen thofe
produced by heat and cold, may happen to the incambent At-
mofphere, which freely communicates with the neighbouring ,
Air, and may thereby become fometimes more ftuffi, and fome- |
times more deftitute of adventitious Exhalations ; then that g
fuch changes fhould happen to a Faunicslus included in Glafs, |
which according toour Author is impervious to the fubtileft |
fteams chac are, and concerning which he offers not fo much as !
a Conje&ure upon what other account it can happen to be fofhe- “’]
times contracted, and fometimes ftretch ds Ej

P T T el

-Upon this the Examiner has onely this fhort Animadverfion,

In decimo none offendit aguam eodem modo per exhanflionem Reclpi-

. entés de[cendere, quoin pracedente defcendere ofienderat argentum
 wivum 5 cujus cum eadem [it ratio, non eft cur amplins ¢i infiftamus.
Inwhich words fince he offers nothing new or peculiar to {hew j

any incongruity in our Explication to our principles, which agree -
-very well with thenew Phensomena of the Experiment ;3 we are '

= | Ll - content
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| content to ledve the Reader to judge of the Hypothefes them- Q
.{ {elves, which of the'two is the riore: probable, either ours, that |
i - onely requires thac the Air in the Receiver thould equally refit [
a Cylinder of Water and of Quiekfilver, when their weight is

but the {ame, though their altitudes be nots or the Examiner’s, |

which exacts chat {according to what we tormerly elfewhere no- |
ted) Bodies of fuch ‘differing nacure end texcare as Quickfilver |
and Watet thould ‘need  but juft ‘thefame weighc or ftrength to |
tarefie them into a Fumiculns, -~ oo o e e

The 20, Experiment.

R - In'his Exiamenof this Experiment. out Author makes me in- E
ig: fer from the Phenomena he repeits, thatnot onely the Air, but E

| the Water alforhas a Spring. . Butthough I (ufpect not that he |
does wilfully miftake my fenfe, yetby what I write in this and ]
the following ‘Experiments the Reader may well enough: per- |
| ceive, that T{poke but very doubtfully of a Spring in the water ;
| nay, and that I did in the 154, pageexpredly teach » That thein- |
i tumefcence of it mighe (acleaftin grea L part) proceed from chas |
of the fmall parcels of Air, which I'thought to be ufually har- |
boured in the body of thdt liquor, - . HLASeush B
|- “ Butwhereas [ aferibe the appearance of the Bubbles:in:the wa-
W terto this, thut upon the ‘exhauftion of fome of the Air incam-
?_ bent on the water, the ‘preffure of what remdins.is. much de-
e bilitated, whereby the liccle Particles of Air lurking in che Weater
It are allowed to expand thémfelves into bubbles ; he re-
 muie J=As chis Explication as manifeftly falle : Nam (fayes |
| o be) fidta fiere, deberent profecto hujaifmodi bullule wond |
wtntis in quibys des

(i tam in hoc quam in [equentibus experi-

n quibys deiftis by afferitur) fed & fuperiore

- Bunteaguie,ubi miions premwnsur,ut per [eefimanifefium,But why he
Ihould be hiere fo peremprory Lconfefs Idomor, forall this Ob- |
¢Gion, yet fee : For in'the bottom of thie nexe pag >he fayes,; he |
notdeny but that Acrial Particles latitant-in the -other Eaﬁsfa




of the water. (he had befote fpoken of the bottom of ir) may bt
extended into bubbles by his way of Rarefaction. - And that we ;,
particularly mentioned the rifing of bubbles, even from the bot"

com of the water, was becaufe that circumftance feem’d to de* |
(erve a peculiar note 5 and not (ashe {eems to imagine) as if the
bubbles did not alforife from. the fuperior parts of the liquor,
fince we did take notice of it about the middle * |
of the 149. page. And we often in this and %‘:{;ﬂﬁ ‘;;&Epﬁj |
the following Experiments oblervd, thatthe  (ages, —dnd this Ef-
afcending bubbles grew bigger the nearer they L begene, fe
came to the top. . Which agrees moreclear- §% %, . As
ly with our Hypothefis, wherein theic confpicu-  alfo,—The Efferve- | _
ous fwelling as they afcend is aceributed more ﬁi’;ﬂ’fﬂ P;ﬁ;fﬁ’:iﬁ |
to the leffening of the preflure of the incum-  waser, unlefs, &re. :
bent Air then to the decrement of the e S
weight of the incumbent water, (fince when the furface of this
«  liquor is lean’d upon by the Atmofphere, the alcending bubbles
~ fcarce fenfibly increafein Veflels no deeper then ours) then with
the Explication which the Examiner gives in thefe words, Re-
fpondea, aquam per illams airis exchanflionem won [ponte fic 4ﬁ:m'dere,
[ed [ur{wm wislenter trabi, ac clevari i rarefacto tllo aire [efe contra-
bente. Quemadmodum enim aqua aliqualem patitsr comprefSioncm (#
exxperientid conftat) ita & aliqualem quogs hic patitur, di[fenfioncmn.
Atqs bine clare patet, cur potins 4 fando vafis quam 4 parte aque [u-
persore oriantur hujufmodi balle. Cum enim vchemins ilia [uctio
conetur aquam i fundo phiale levare, nafcitur ibidem fubtilis qua-
dam materia quain bullas conver(a ffc afcendus, uti capise decimo
quinto in quarto Experimento gé'ﬂm'm'=;_-gﬁ;;i__‘f’.-Eg:&,_?w':h'ag.-é-ve:r; he may
think, it does not heace fo clearly appear how the endeavour
onely of the Funicalus to draw up the wacer from the bottom of
the Vial, to which, that endeavour notwithftanding, it remains
contiguous, fhould generate in {ome parts of the botrom of the

Glafs, and not in others, fuch 2 fubil m atter as he tells us of.
And 1 fuppofe the Reader will, as well as I, with he had more
incell ibly ‘declared how this ftrange generation of {ubtil mattex
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together by the preffure of the ambient Atr, yet they did not fall
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comestobe effeted. And I prefume it will likewife be ex- | .
ected that he alfo declare, why both in our cafe aad in the Tor- |
récellian Experiment the bubbles grow [o much larger by being |

- mearer the top ofthe liquor 5 if, ashe rejects our Explication of

this Circumftance, the effe& of the fa@ion he [peaks of be great- |
er upon the lower pare of the liquor then the upper, to which |
alone neverthelefs his Funiculus,that is (2id (o to draw the liquor,
Is contiguous. ;
Our Author making no particular Obje&ion againft the 10,
following Experiments, we alfo fhall pals them by, and fall with |
him opon the confideration of the 31. Experiment. | |

Twe 31, Experiment.
Upen this our Author having recited our Conje@ure at the

caufe why two very flat and fmooth Marbles ftick (o clofely to-
gether,that by lifting up the uppermoft you may take up alfo the |

lowermoft,approves my way of examining that Conjeure. Bur b -

whereas I (ay chat the reafon why, though theMarbles were kepe |

T O

afunder in our exhaufted Receiver, no not though 2 weight of 4. |
Ounces were hung at the lower ftone,might be,that by reafon of
fome fmall leak in the Receiver the Air could not be {ufficiencly

- drawn out : yet he tells us with his wonted confidence, Certum E

effe, (ententiam illam wel boc Jolo Experimento [atis refells. But |
poffibly he would have {poken lefs refolutely, if he had made all .
the tryals about the adhefion of Marbles that we relate our |
felves to have made in the fhort Hiftory we have publith’d of Fly- |

ity and Firmnefs. For our Examiner {peaks as if all that we

afcribe to the Air in fuch Experiments were to fuffain the lower |
Marble with the weight perhaps of a few Ounces:  Whereasin

cale the Air be kept from getting in at all between the fiones, i

may (according to our Hypothefis ) {uftain a Weight either alto- |
gether or well- nigh equal to that of 2 pillar of Air as broadas |
the Bafis of the lower Marble, and as long as the Atmofphereis

bigh,




i
r
PRS- . -

(35) | :
high,or to the weight of a pillar of Quickfilver of the fame thick-
nefs, and about 30. Inches long s thefe two pillars appearing by
the Torricellian Experiment to counterpoife each other. And
therefore fince in the feventeenth Experiment,when we had ex~
hauled our Receiver as far as we could , there remaind Air
enough to keep up in the Tube a Cylinder of about an Inch long.
of Quickfilver 5 and {ince the broader the contiguous Marbles -
are, the greater weight faftned to the lowermoft may be {uftain’d
by the refiftance of the Air, (asis obvious to him that confiders
the Hypothefis, and as we have proved by Experiment in the |
forementioned Tradt) it need be no wonder that the Air re- |
maining in the Receiver fhould be able to fupport the lowermoft |
Marble, whofe Diameter was near two Inches, anda weight of |
four Ounces, thofe two Weights being inferior to that of 2 Mer-
curial Cylinder of that Diameter and an Inch in length. And |
- though it were not, yet we are not {ure that the Recelver was as |
well emptied whenwe made the 31. Experiment, as when we
| made the 17. And (if my Memory does not much mif-informe °
' me) ‘twas with the fame pair of Marbles that in the prefence of
anilluftrions Aflembly of Virtnofi (who were Spectators of the
Experiment) the uppermoft Marble drew up: the lowermoft,
though that were clog’d witha weight of above 430. Ounces.

As for the account the Examiner fubftitutes of our Phanomse- |
son, 1 know not whether many Readers will acquielce init: For, .
not toinfift upon the Objection which himfelf takes.notice of
that according to him the diftended Airin the Receiver (houlc |
draw afunder the adhering Marbles ; his Explication fuppofes ‘
that there cannot naturally be a Pacuum, whence he infers- that, [
Neceffe erat 6t lapis tlie non aliver defcenderet, quam relinquendo poft *
i [e tennem bujs[modi fubflantiam, qualis ab.argento vive ant aqui
 fic defcendentibus relingui foler, But whereas he adds, thar the
caufe of the obftinate adhefion we meet with in our cafeis, thac
fuch a (ubftance is far more difficult to be feparated from Marble P
then from Quickfilver or any. other kind of body 5 that Affer- 4
tionis precarious.. And though I have tryed Experiments.o
b e - this:
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( 84 )
this natire with ftones 'of feveral fizes,; perbaps an hundreg
times, yet I never could find that by their cohefion . they woylg
{ultain a weight greater chen thacof 2 Pillar ofthe Atmofphere
thac preft againft the lowermoft : Whichiis a confiderable Cjr-
cumftince, that much better ‘agrees with our Explication then
our Adverfaries, And whereas he further {ayes, Unace exiftime
plane, fi perfecté complanata fuerint duo marmora fic conjunita, ity
#wt nullus omunise aiy inter utrvmq; mediaret, uon poffe ea wllss buma-
nis virtbus ab invicem divelli » 1 hope I need not tell che Reader,
that whether or no this agree wich what he had immediacel y be-
fore taught of the ‘feparablenefs.of a fubtil fubftance €ven from
Marble, {o bold and improbable an Affertion requires the being

countenanc'd with a much better proof then ‘the onely one he

fubjoynsin'the(e words, Uri esiam confirmat. exemsplums quwed ihi-
dem adducit Author -de lamina enea, tabule ctidam marmores ita
adberente, ut alacertefo juvene, de [uis viribus glordante; non parut.
71t per annulum centro ejus affixum inde elevars. - For fyre there is
great odds betwixt the ftrengthof aman unaffifted by. any En-

gine,and the utmoft extent of .Humane Power. And indeed |
according to our-Hypothefis; and withouthaving reconrfe- to Na- |
tares areacing of a Zacium; the cafe is: cleay enough : For, fup- ;

pofing the Plate to be of any confiderable br eadth, the Pillar of
the Atmofpbere that lean’d apon i, and moft at the inftane of its

deferting the fuperficies of the Table all at once be lifred up with

ity may well exceed the force of a fingle man, elpecially inan

‘inconvenient pcftore 5 fince by the cohefion of a pair of Marbles |
ot about three Inches Diameter, 1did with my own hands take ©

up above a thouland'and three hundred Qunces

4

. The-33, and 33, Experiments,.
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_mines together, he objects nothing pecuahar, but contents him-
fEﬁ“tﬁ}eﬁphc&te them by his Funiculus ¢ Wherefore neither (hall
“Wenked to frame any peculiar defence for i_t_.;;z::eiﬁe:aiallljt.i'{i the

Reader
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Reader will be pleafed to- refer hitber as much of what we op-

pos'd to his Animadverfton on the third Experiment asis jl}ali};‘
applicable to our. ‘prefent: C(;}n-ti:qw-r-ﬁe,  Ofr Aut hmd }Egﬁ?
endeavours ta prove his Explication-by faying, ;ha-.t the dil enfl-?
ed Air in the exhauffed Cylinder draws upthe Sucker} tﬁ}l 'tkhd[- e
annexed weight, Eodem fere modoqus videmys in cucurbitu ;; orfo
AT Ot AT applicatis, 4. quibus, extinéia jam flamma, ravefalius acr

[evontyabenscarnem tam vehementer - ubi widemus, elevar attrahilqs

iitra cuctrbitnlam,  Butthat Phsenomenon s eahils .gﬂq_;lgh expli-
cable in out ‘Hypothefis;by {aying, thavuponthe v-amfla-m% of {ht;m
heat which ftrengthned the preflure of the 1nclud¢d Alr, t EE
Spring of it grows too weak to ve ift..any: longer the preﬁu;.e g

the ambient Airs which thereupon thrulﬂﬁ_thﬁ ficth and neig f-
bouting blond of the Patient intothe Cupping-glalss &LmGﬁF? s
cer the (ame manner as we formerly taught the Pulp of the Fin-

ger to be thruft into the deferted Cavisy .of the Glafs-Tube -

the Torrice
- £5F & '.I.E_F._'

llian Experiment.
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Experiment, the '5Efxﬁmi’ﬁe-ﬁlfﬂﬂ_' ffgimﬁﬂzk?we ?gjf;l{e_sda
caufe probablerenongh, by referring it to'the vehement and Hd-
Gen cammotion of the incudedAir. -And.indeed:though 1o
fill look ‘upon fome of the things that . hiclicancly propos:
about this difficulc Phanomedon ‘but 28 me ere ares,. ,-Hﬂ-d
hough he annexes his Explication of iy yetdfee ot butthat
incident with ours, ‘or not better

thoug
irisce

i ]

id of the Commotion of the parts of the Air; he adds onely
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- often us'd tofignifie in Englifh) a Moment
of an Hour. And though thefe Infe@s did in fo fhort 2 time
_grow movelefs, yet th?rwe-re not fo foon kill’'d - as appears by
- the Narrative. The {; _ '
were kill'd more flowly, And Iremember that having purpofe

| :
(88) "
in two or three feveral places their being violently diftended; |
which how it improves the Explication of the Pheromenon 1 do
not readily (ee. And whereas he {ubjoyns, Exiffimo autem di- |
cendum potins candorem illam effe lumen quoddam reflexum, quam
innatum, es quod (us tefbatur Author) insentbris mon appareas, fed
[olum de die aut aceenfa candela : 1 prefume the actentive Reader |
will eafily difcern thathis Opinion is much-what the fame that ]
Propos'd and grounded on the fame reafon.  But the chief diffi-
caley in this abftrufe Phenomenon, namely why we meet with it
but fometimes, our Examiner’s Explication leaves untouch’d.

The 38, Md 39. E xﬂriﬁweﬂﬁ;
Againft thefe our Author makes 1o peculiar Obje&ions,
The 490, and 4 I; E xperimm:,

Bat in his Animadverfions upon thefe, having told the Rea- .
der that I feem toafcribe the fudden extin@ion of the incladed l“
Animals to the exceflive thinnefs of the Air remaining in the |
Receiver; made by the recefs of ‘what was drawn our, unfic for |
Refpiration ; he adds refolutely enough, #erum impofSibile wids-
turs wh bwjumodi animalcula ob (olum defectums crafiuoris airis tam
cito moriantur : but gives no otherrealon then that they dye fo
foon, which is no more then whac he faid in che newly-cited
words, and befides is grounded upon fomething of miftake. For
the Creatures he mentions were a Bee, a Flye, and a Caterpil- | :
lar, and thofe included tooin a fmall Recefver, which could be |
fuddenly exhaufted : and thefe indeed became movele(s within -

2 Minute of an Hour 5 bat that Minute was not (as the word is |
, but the Sixtieth part %
b

P
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anguineous Animals thac did indeed dfv-e, i
ely |

enquir'd
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enquit’d of 2 mon (us’d to go under water by the help ofan Eg~
gine wherein he could carry Air with tim 1o the bottom of the
Sea) how long he could endure, Rgfore hewss -
accuftomed to dive, without breathing or the ule’ ﬁf:é“th:s Obje.
of a Spunge ; he told me, chac ac firlt he could @jonin the An.
hold out about two of thrée Minutes at a timé: fwer tolr 28 2
Which made me think that Divers become able g 7
to continue under water (o long, either by 2 pe- o A
culiarly-convenient Conftitutionot bocy, or by a oradual exer-
cife. And Iam apt to think chat he did, as men are wont to do,
when he fzid two or three Minutes, mean what is indeed a much
(horter time then that when ex:&ly mealured amounts to. For,
having purpofely made tryal upona couple of Moles that wete

-brought me together alive, one of them included 1n a (mali,
' though not very {mall, Receiver was between two and t;hree-M1-=
nutes in killing s whereas the other being immediately after de-
tain’d under water did not there continue full 2 Minute and a -
- quarter, beforeit finally ceas’d from giving any fign at all of lite,

By which tryal it may appear, that’tis not impofiible that the

want of Refpiration fhould difpatch an Animal in as lictle time as
is mentioned-in the Experiment 1am now defending. And in-
deed our Author either fhould have proved that’tis not poffible
for the want of Air to deftroy Animals fo foon, or {hould have

_Eiven us fome better account of the Phenomenon. For whereas

e teaches us, that according to his Do&rine the lictle Animals
above-mentioned were {o {oon kill'd,quia per rarefactum illum aé=
rem [efe contrabemsem extraltus fit eornm halisus : 1 fee not that
hereby, if he explicate the Phenomienon otherwife then we, he
explains it betters for he {eems to {peak asifhe thought this
halitus to be fome peculiar part of the Animal in which his life

- refides. And befides he feems not to confider, thacwhereas,
“according to me as well as according to him, the Air contained
~inthe Lungs ({uppofing thefe Animalcula have any) muft in

great parc pais thence into the Receiver, (for whether that be

slone by the Spring of the Airit felf, thac was harboured in the
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- Lungs, ot the traction of the more rarefi'd Air in the Receiwer, is
not material in our prefent cafe) the Examiner muft, as wellas I, [
Nt render a reafon why the exteguacion or rece(s of the halizas thould E
;@ caule the hifty dedch of the included Animals 5 and condemning |
| my Conjecture he ought to have tubftituted another reafon : and 3
though he fabjoyns thefe words, and concludes with them, Ag; |
bine quods orte (wut wehementes ille convalfiones, quas ante moriem
- Paffas [fe aviculas quafdam memoratibidens duthor 5 yer 1doubt
.! not but the Reader will think it had not been amifs that the Agy-
i thor had more intelligibly deduc’d thefe Tragick Symptoms
| trom his Affumption, for the fake of thofe that are not Anatos
~ mifts and Phyficians énough to difcern how his Funicnius could
. - produce thefe effets, . o EEy
~ For my parr, asin the 41. Experiment I tender’d my thoughts
conicerning Refpiration but doubtingly, fo Iam yet uowilling to
determine refolvedly in a maceer of that difhiculey. |

| ' | _ The 42, and 43. Experffﬁwtsr‘

i ~ Inhis Examen of thele two laft of our Phyfico- Mechanical
i Experiments, the Author contents bimfelf to endeavour to ex-
J plicate the Phenomens recited in them by the contra&ion of the
i rarefi'd Air 5 which,according to him,endeavours to draw up the
fubjacent water ous of the Vial, whereby it vehemently diftends
the pares of that water, as he taught in che like cafe upon the z0. |
Experiment. But fince we have already confider’d his Animad- |
verfionupon thae, alchough this prefumed diftenfion of the water
is not vifible that we have obferv’d, whea cold water, that has |
; . been firft freed from his interfpers’d Air, is putinto the Recei- - :
5 ~ ver,notwithftanding that the Fumiculus {hould inthac cafealle |
|G diftend it we are {oafraid of tiring our the Readers patience by |
|| the frequent reperition of the fame things, that we will leave it -
o 10 ham to judge which of the two Explications,, the Eximiner’s
§ o orours, isrobe preferred, without troubling him and our felves
ER with defence of Accounts againft which.our Adverfary doesnot |
~ here make any peculiar Objections. ; TRe EaeAlad
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" And thus have we by Gods affiftance confidered whatthe - |
Exam ner hath been plealed to oppofe either againft our parei- |
cular Explications, or againit the Hypothefes that divers of them |
| fuppofe : Wherein I'have been the more’ particular and prohix, '4
L “becaufe 1 would willingly excafe my felfand others trom the |
L trouble of any more Difputes of this kind, * 1 hope there ispot
" in my Anfwers any thing of Afperity to be mer with 5 for I have
ﬁ'ﬂ_quarrefto the Perfon of the Author, or his jult reputations
nor did I intend to ufe any more freedom of Speech in the an- SR
. {wering his Objections, then his refolute way of propofing divers |
| of them. made it on thofe occafions needful for the Caution of
thole Readers who are not acquainted wich out differing wayes of
writing, and perhaps have not obferved that fome men are wont
to confider as much what they propofe but with a2erhaps,or lome |
{uch expreffion of diffidence, as othets do what they deliver far 4
more refolutely, And though being very far from being wedded
to my Opinions, 1 am flill ready to exchange them for better, it
they {hall be duly made outto me, (which 1 think it pofiible
efough they may hereafter be 3) yet peradventure the Reader
* will think with me, that the Examiner has not given me caule to
renounce any of them, fince the Objections he has proposd
againft me'have been fufficiently anfwered, and fince the Hypo-~
thefis he would fubftitute in the room of ours (befides thatitis
partly precarious) {uppofes things which divers of the' eminent- | g
eft Wits of our Age (otherwife of differing Opinions) profefs
they cannot admict or fo much as underftand : whereas the -~
Weight and” Spring of the Air are not denyed by our Author L
~ him{elf, and are demonftrable by Experiments thft are notcogs |
- troverted betwixtus. Which things 1 reprefent for the defence ¢
- of what I think the Truth,and not to offend my Jearned Adverfa-
ry,who {hall have my free confent to be thoughe te have fail’d ra-
. ther in the Choice then in the Management of the Controverfie.
- Though {ince This paffes for his firft Book, and fince confe-
quently he is not like to have been provoked, or engaged in poing
of Reputation, to challenge me or any of chofle far more emi-
_ ' neng
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1 | ment Perfons he has nam’d among his Adverfaries, 1am induc'd

by. the {everity wherewith I have known eminent Pirtaofi (peak §

| of his Attempts, and particnlarly of his Fuaiculus, to fear tha

i {fome of thofe he has needlefly oppos’d, will be apt to apply ¢ £

| ~ him thac of St. 4uften againft fome of his Adverfaries, that had |

| difputed againft him with much more Subtilty then Reafon,

| 7 1n malacanfa nep poffunt aliter, at malam canfam quis cos cocgit g |

{_&ere 2 But this notwithftanding I am, as I was going to (ay, con. |

e tent my Adverfary fhould be thought to have faid for his Prin- |

SRR ciples as much as the Subjet will bear; nor would I have it made | °

| his Difparagement,that I have declared that his whole Book has |

| not made me depart from any of my Opinions or Explications, |
- fince his I-f]patbeﬁ! and mine being inconfiftent,it may be looked §
| - Bponas afign rather that each of us have, then that eicher ofus |

- have not, reafon’d clofely to his own Principles, that the things |

| ~ We infer from our contrary Suppofitions do fo generally dif f
agFEE-. . ' ! : W -
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RAREEACTION.

wamzo@ He chief Arguments of the Authorof 2 cer== |

SN tain Treatilfe Dg corpornm infeparabilitate, . |

W whereby he endeavours toinvalidate the Hy- 1

:, U pothefis of the Weight and Spring of the Air, |

; zop# and to {et up and eftablifh inftead thereof an |

i W88 unintelligible Hypothefis of Actraltion,perfor- -~

2 med by I know not what ftrange imagidary e

E FEuniculws, are onely Five, two againft the former, and three |
|
i
.

O F
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-~ for the lacer, The firft of which is, That the Weight and Spring
- ofthe Airarenot {ufficient to perform the Effeéts alcribed to
. them: The fecond, that could they be performed by thar Hypo- =
E - thefis granted, yet the wiﬁy of this ftrange Spring it {elf is not in- i
- telligibly.explained or explicable by the Defenderts of it. Now
the former of the(e being little elfe buc a bare Affirmati-
on, and the later bearing {gme {hew of Demonttration, I fhall |
endeavour to examineit as| find ic fet downin his 20,21,22,23, | 4
and 24. Chapters, to which (efpecially the 23.) he very often

~ inhis Book refers the Reader for fatisfaétion, pretending there g
- toevince thac Rarefaction cannot be made out any otherwife ¥
Rz -0N - then
" e =
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| then by fuppofing a body to be in 2,3,4,10,100,1000,1000006
i of places at the fame inftant, and adequately to fill all and every
| one of thofe places. , 2
I Firit thereford, we will examine his Negative, and next his |
e Affirmative, Arguments for this firange Hypothefis.
2 His Negative I find in the 20.Chapter,where he endeavours to
| - . confute the two wayes of explicating the Rarefaction and Spring |
- - of the Air, namely, that of the Vacwiffs and that of the Plenifls, |
_Cencerning the ‘firft of thefe we find him conclude it impof- |
hible, firft, becaufe he had before proved that there can bepo |
Vacunms, which being done by a Circle (wiz. There is no Zacuum |
. Inthe Tube becaule Nature abhotsa Pacsum, and we fee Na- |
| ture abhors a #acuum becaufe (he will not fuffer a Pacuum in the |

| the Qaickfilver into fupe ficies, and never diminith the body ofit) §
will {uffer me to pafs to his nexr, which is, That this way is falfe, §
becaufe inthe Experiment of the Carps Bladder the Al is rare- |
- fida 1000, times bigger s ngy, in refpect of the body of Gold ¥
i - 1thas roooooo. times lefs matterin equal fpaces. And this, |
i fayes he, isa Phenomenon that is impoflible ever to be made out |
| - by interfpers’d Vacuities, Now thae the Yacuifts cannot pre- |
{ently, by fo bold an affertion ‘as this, be made to. forlake theit |
Pridciples, he fﬂiﬁ perceive by thefe following Solutions which |
e L(hall give of all the Phenomena he recites, flowing naturally §
L . from an Hypothefis thac 1 (hall for the prefent affume,- Letus
e ~ fuppole then the Particles of Bodies, at leaft thofe of the Air,

e e — = T s e Ry —
e —— —_— —_—
— o — ————— -
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&S | {lender, thin and flexible lamine, coyled or wound up together [
I asa Cable, piece of Riband, Spring of a Watch, Hoop, or the |,
- like; are: we will i uppofe thefe to have all of them the {ame |
_ length, but fome-to have a flrong ersg@ehers a weaker Spring : we
f I furcher (uppofe each of -tzheﬂgg.._fﬂ coyled up to have fuch an

Wnate circular motion, as that thereby they may defcribe 2
phereequal in Diametet to their own, much after the manaes
- thata Meridia 1 turnid-abouc the Poles of a Globe will defcribe

P :1' )
r.

L3

' - Tube above the Mercury, but to prevent it will continually fpin |

to be of the form of a piece of .Riband, that is, 1o be very long, E

Ty :
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by its tevolution 2 Sphere of the ame Diameter with its own ia
the Air. . By this Citcular motion the pares of the'/amnrue en-
deavouring to recede from the Centre ot Axis of their motion,
acquire a Springinefs cutward like that of a Watch-Spring, gud |
would naturally fiye abroad untill they were ftretch’d outcac ¢
length,but thac being incompaft with the like on every (ide,they
cannot do it without the removal of them, as not-having room
fufficient for (uch a motion.  And the fafter this circularanotion

l .' is, the more do the parts endeavour to recede from the Axis,

;

§

|

1 =y FEAT

and confequently the ftronger is their Spring or endeavour .out- o
wards Thefe {pringy*bodies thus fhap’'d and thus moved are .
fufficient to produce all the Phenomena he names dSimpoflible to I
be explicated. And, fitft, for the bufinefs of Expan{ion, it will S
vety naturally be explained by it: Aslecus (uppofe for inftance o
the Diameter of thefe fmall coyled Particles of the A
(which being next the Earth ate preis'd upon by all thofe nume- 5?,
| rous incambent Particles that make up the Atmof(phere, and are
E thereby (o crouded that they can butvery litcle unewift them- o
{ felves 5 let us fuppofe, I fay, the Diamerer of thefe Particles) to
E B8 —socis555 of anlach s and then to.be much of the form of
l thofe reprefented in the 4 Figureby 4 B € D+ and that thefe

Patticles, whena confiderable quantity of the preflfure of the
ambient parts is taken away, will flye abroad intoa Coyle ot
Zone ten times as big in Diameter as before s that is, they-will
now be =sesasssss of anInchin Diameter, and appear in the |
form of thofe in the Bigure expreft by E F G H ¢ thefe Zones ;2
“whirl’d round as the former will defcribe aSpherea 1000, times
a5 biginbulk, and thereby fence tha#fpace from being entred S
by any of the like Zones: this it would do, fuppofiag thofe y
- Spheres did immediately alwayes couch each other s but becaufe g
“of theit circular motion, whenever they meet théy muft necefla-
~1ily be beaten, and flye off from one another, and fo require 2
yetgteater {pace to perform their motion in. This fuppos'd, B
- theredten Phenomena of Rarefaltion (whichis enoogh ar pres
Tent to anfwer what he objects) bur mTy be naturally and inrelli-
A e R AaERREERS . Sl |
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oibly made out. As firft, for that of the (welling of 2 Carps
Bladder, if we fuppofe fome fmall parcels of the formeér com. .
ff!; | preft lamine to lye latitant within the folds of it, and being much §
coyled up together fcarce to take any fenfible room, this Blad- |
der in the Air will appear to contain very little or nothing within §
- it5 whereas when thepreffure of the Air is taken off in good |
| part from the outfides of ic, then thofe formerly laticant Parti. ..j

| ~ cles difclofe themfelves by fiying open into much bigger Zones, |
fo as perhapsto be able to defend 2 thoul2ad times bigger {pace '|
> from being entred into by their like or any other grofs Parti- i
| cles, fuch as thofe of the Bladder.: Now. becaufe the Pores ofa |
18 Bladder are fich as are not eafily permeable by the Pacticlesof |
| SN Air; therefore thefe lurking Particles (o expanding themfelyes |
muft neceflarily plump out the fides of the Bladder, and (o keep - §
them turgid untill the preffure of the Air thac at fift coyled |
them be re-admitted o dothe fame thing for them again, |
| Next, asfor Rarefadtion by heat, thar will as naturally follow §
i as the former from this Hypothefis. For the Acoms of fire flow- |
i inginin great numbers, and paffing through with a very rapid
i motion, muf needs accelerate the motion of thefe Particles, §
il - from which acceleration their S pring or endeavour outward will |
be augmented, thacis, thofe Zones will have a ftrong nitency [ -
to flye wider open, (for we know ‘that the [(wifter any body is
il ~ moved circularly, the more do the parts of it endeavourtores |
ﬂ‘g B cede from the Centre of that motion) from whence if it has room
‘H | will follow a RarefaQion. As for the conweyance of Lighe, thar |
il being according to Epiewrms performed by the local motion of |
i - peculiar Atoms, their magions to and fro through this medivm |
il will be lefs impeded by the rarefi'd Air then by the condens'd; |
gite - asindeed upon Experiment we (hall really find them. %
.., s fo his third Obje&ion drawn from. his fuppoled ateradive
wirtue of the thus-rarefi'd Air, thac is quickly an(wered, by de-
Bying it to have any power at all of attraction ; and by thewing
Awhich s already done) that what effe@s he would have tobe |
performed by the atera@ion of che inc uded, isreally done by the |

.“'.._

jrcﬁ" ure of the ambient, Air, : - And,

*
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; ﬁnd,la{’dy,the Phenomena of my Lotd Bacons Experiment
.re (ufficiently obvious and eafieto be deducd, -
. Sothen, by granting Epicur#s his Principles, that the Atoms
| or Particles of bodies have an innate motion 3 and granting ouor
= Suppoﬁtfon of the determinate motion _and figure of the Aerial
Parcicles, all the Phenomens of Rarefa&tion and Condenfation, of
Light, Sound, Heat, &¢. will naturally and neceflarily follow :
and the Authors Objections againft this firft way of Rarefaction
will fignifie very little, - | |

As to the fecond way of R aref a&.inn; b-y the intrufion or inter-
vention of fome fubtil matter or Ather into the {paces deferted .
by the rarefying Particles, which is that propos’d by the Affer- B

tors of a Plenum, this alfo is by the Author condemsed, and

. branded with Impoffibi.ity. ~ And why # Firft, becaule 'tis {he
* fayes) impoffible that the above-mentioned Pharvomena of the
Catps Bladder can be explained by it. Secondly, becaufe “tis
i impoflible to givea :.;al'p.n:jfsgm it of the impetuous afcent of
. Waret admitted into an exhaufted Receiver.  And, TFhirdly,

%ecaufe “tis impoffible to explicate thesFhenomena of Gun pow-

‘dex. His Reafons to confitm which three Impofiibilities, be-.

- ¢aufe drawn from 3 meer miftake, or ignorance of thole Hypo-

thefes which have been invented by the Affertors of that Opini- _

on, 1 (hall pafs over, and content my felf to explain a way how et

~ thele Impoffibilities may become Poffibilities, if not Probabi- -
lities. - e : :

_ And the way thac Ihall take, (hall be that of the moft acute .

‘ ‘Modern Philofopher Monficsr Des Cartes, publifhed in his Phi- g 1.

~ lofophical Works: Which is this, That the Air isa Body con- B

fifting of long, flender.flexible particles,agitated or whirl'd round: o

by the rapid motion of the Globuli Celefles, and the fubtile Mat- 1

ter of his firft Element, whereby they are each of them enabled |

to drive or force out of their Vortice all fuch other agitated par- 5

~ticles, Now the fwifter thefe Bodies are whirl’d round,the more |

U

|

f*d‘iﬁhﬁiﬁ__ﬂexible parts fly ‘afunder agd ftretch themfelves out,

o= . *__au'd EEQIE fﬁrc;bly do theyreﬁﬂ;thg jﬂﬂfﬁﬂ_b of any Gth_e-r.fo;
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agitated partictes into theitr: Vortice, and .confequently the
Mlower their motion s, the lefs “will be their refiftince. And

becaule there is aevaft number of thefe whirled particles lying
one above another, and each particle baving its peculiar grayi-

ty s it will neceflarily follow that the undermoft (which to

maint2in their Vortice maft refit {o great a preflare) muft very
much be hindred from expanding themfelves fo fir as others

wile they would, were there none of thofe incompaffing agi- §

tated Particles that lay in their way : - and that thofe being by
dny means removed, or they themfelves by a paore rapid motion

ot the Particles of their Vehicles, the firft and {econd Element,

(which 15 according to thae Hypothefis an effek of Heat) more

{wiftly and ftrongly whitled round, they prefently begin to ex-

pand themfelves, and majntain a biggér Vortice then before, |
Now to perform what I jult now promifed, I (hall endeavour to |

give a poflible, f nota probable, caufe of the objeCted Phange

israrefi’d ({ayes the Author) 1000, times, it will gafily be éx-
plained by fuppofing theé few Particles of the Air, which (whilef

to maintain but a very {mall Vortice) to be by the {ubfiding
Mercury in the Torricedian Experiment freed from the preflure
of the Air, and their motion continuing the fame (by reafon chae
the Tranfcurfion of their Vehicles 1s not at- all or very lictle hins
dered either by the Glafs or Bladder) cheir parts baving room 1o
expand them{elves, will fiye abroad to fuch Extenficns as may
perhaps makea Vortice 1000. times as big in bulk s what they
were not able jaft before to exceed. « Hence the Particles of the

- Air (being (o grofs as not eafily to pervade the Pores of the
.~ Bladder) muft neceffarily drive outthe fides of the Bladder to

tsutmoft extent, and ferve to fill the Receiver in the Magde-
burgick Experiment, Now, whereas thefe Particles will by the
preflure of the Air be reduc'd to the (ame ftate they were
ged into a very little room, and

- #mena.  And, Firft, for that of the®Carps Bladder, where the Ait =

they fuftain the preflure of all the incumbent Atmofphere) in-
Lonfpicuordly lurk within the Bladder, (each of them being able - |
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tbereby be able to maintain a very (mall Veortices the Air letin
in the Torrecellian Experiment reduces the Air in the Bladder to
;s former inconfpicuonlnefs, as the admiffion of the Water in
the Mabdebwrg Experiment dees.tQat Receiver full of rarefi'd A'r
%10 the bignefs of a Hazel Nut, Now the Water in this laft-
 mention’d Expetiment enters with a great impetuofity, becaufe
dviven on with the whole preflure of the Atmofphere, and re-
Gifted onely by the fmallforce of the fo-far-rarefi'd Air.
As for the Authors Objection againft this way of Rarefation
drawn from the Phenomcns of Gun powder, I {hall endeavour
to anfwer it by fhewing them poflibly explicable bya Cartefian
Hypothefis. For (uppofing thofe Terreftrial parts of theGun pow-
der to be firft at reft, and afterwards agitated by the rapid moti-
on of his firft Element, there will be {ufhicient difference of the
former and later condition in refpeét of Extenfions and {uppo-
fing the particular conftitution of Gun-powder (arifing partly
. from theSpecifick formsof theParticles of 1cs ingredients, Nitres
[ Sulphure and Char-coal, and partly trom their proportionate
|

commiftion) to be fuchaswill readily yield tothe motion of his
Materia [wbtilis, {0 foon as an ingrefs is admirred o it by che fire-
~_ing @{Eﬁipﬁﬁiﬁn‘aﬁpﬁfﬂ&l.G-E. it, the Expanfion will be fpeedy
e B S | _
Slt;pthen let us fuppofe a Barrel of Gun-powder placed in fome
clofe room, to fome grains of Which we will fuppofe fome adtual
fire to be applied, by which actual fire (the Texture of the Pow-

- der being {uch) thofe grains are {uddenly fired, that 15, many
Millions of parts, which before lay fill and av reft, are by:;m
2&ion of the burning Coals fhatter'd; asitwere, and putintoa
pofture ready to'be agitated by the ra pid motion of the Materia

| fubtilss : into which pofture they are no {ooner put, then agica-
r ted and whitled fufficiently by it 5 whence follows a vaft Expﬂn;
i

- fion of thar part of Gun-powder fo. fired. For each of its parcs
being thus ‘whirl’d and hurried round, expell ‘and beac off with

great violence dll the contiguous Particles, fo asthac each

Particle &

kes:up now 1000, timesas much Elbow-room (ifE
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may {o {peak) as juft before ferv'd its tutn, and. confequently
thofe that are outermolt rake every one their way directly from
. the parcel or Corn they had dain quiet in, being hurried away by |
i | the fudden Expanfion of the Particles that lay next withinthem -
| {o that whatever grain or parcel of Gun-powder they chance to" §
il meet with, before they have loft their motion, they préfently

| ~ fhiverand put intoduch a motion as makes them fi¢ to receive the
it ~ action'of the Materia (4btilss, Which fubtil Matter being every |
i where prefent, and nothing flow in performiag its office, imme-
| diately agitates thole alfo like the former; fo thatina trice the [
e Parcicles of the whole Barrel of Gun-powder are thus diforder- £
| ed, and by the motion the Materia fubfilis muft needs be hur £
|| S - ried away with o great an impetuofity on all fides, as not onely §
to break in pieces its flight wooden prifon, and remove the |
i lighter Particles of the ambient Air, but huge Beams, nay,vat |
g o accumulated Mafies of the moft compaced Stru@ures of Stone, §
| and even (hake the very Earthit felf, or whatever ‘elfe ftandsin |
‘ - ltsway, whofe Textureis {0 clofeas not to give its Particles &
gﬂ'i' ~ tree paflage through its Pores. This underftood.I fee not, firft, |
' what the Authors threesArguments brought to prove his Ob- '|
g Jection fignifie, for there are no more Corpufcles in the room |
i ‘ before the Gun- powder is fired then after, nor is there any more |
| . - matter or fubftance before the fides of the room by yielding ‘ |
e - give place for the-external fluid boties to {ucceed, and the onely |
| change is this, that the Globuli fecundi Elemensi (as he calls | .
| them) are expell’d Sut of the room, and the' Mareria primi Ele |
|| B menti fucceeds in the place ofit. - Nordo I fee, {fecondly, what |
| B . great reafon he had for his grand Conclufion, Heac abunde demon-
il - ﬁ}mﬁfﬁ rarefactionem per hujufmods corpufeula mullatenus poffe ex-

' | pricare, P 5 | 35

- Having thus examined the Authors ﬁr&fﬂrgum-ents, that &
Rarefaéion cannot be made out by any other way then his ; we. |
fhall find his other, which he brings to eftablith hisown Hyporhe |
fis> much of the fame kind.  As, Firft, that his way of R arefacti-
onimplies no Contradi&ion: For if the affirming a body to Itf'e

. S s “egrgally

-
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really and totally in this place, and at the fame time'to be really

and wholly in another, thatis, to be in this place, and not to be
in this place, be not a Contradiction,I know.not whatis, WNext,

that fome learned School-men have thought fo 5 to which I an-

{wer, more learned men have thought otherwife. And, laftly,
that there are very plain Examples of the like nature to be found
in other things ; of which he onely bringsone, @iz. thatof the
Rota Arifteselica, which upon examination we (hall find to make
as lictle to the purpofe as any of the other.

e T —

An Explimtian of the Rota Ariﬁo;_elic&la

| TH‘& oreat Problem of the Rota Arifiotelica, by his explication

of which he pretends not onely to folve all the difficulcies

~ concerning Local motion, que Philofophorii ingenia bactenns valde

exercuerant, but to.give an inftance for the confirmation of his

unintélligible Hypothefis of Rarefaction, wherein there is exzenfio

fen correfpondensia ejufdem rei ad bocum nunc majorem, wunc wino-
rem s we may uponexamination find to be either a Paralogifme,
or elfe nothing but what thofe Philofophers faid whom he ac-

. counts gravel’d with it, Ofthis Subje@ he begias inhis 25.
- Chapter, where after he has fet down a defcription of it, he

makes ao inftasee in 2 Cart-wheel s Rems aute oculos pouit rota ali-
cnjus currse, ejuqs umbo fen lignum illnd craflum & rotundum cui
infiguntur radii 5 fiquidem dum progrediente curruipfa rotacirenm-

 &ucla defcribit in [ubjeitaterra orbitam ﬁé&f equalem, umboille de-

L3
L

[eribit in [sbjecto aére orbitam (1 {uppofe both here and before he
‘means Lincam) [e mnlto longiorem uipote aqualem orbita totius ro-

td, licet ipfe. non wifs [emel quoq; fuerit circwmvolutms.  (As for
- what he fayes, that the Nave muft be fuppos'd to pafs through

the Air, and not to touch a folid Plain, Idonot yer underftand

 the force of his. Reafon, nor why he fets it down, making no-
thing to his prefent purpofe, unlefs ic were becaule be did no...i;l_
g i o T o
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well underftand the thing) Ta which, fayeshe, the great diﬁiCt}i“
ty is to explain how the Nave fhould be {o turned about its
Axis, ! partes (uas [uccefSive applicet linea anplo pl#rf’s partes Imf
Lentiy idq; motw perpesug ac uniformi ne vel ad ocsluminfiar inters
rupto. . W hich how true, and what greac occafion he had to won-
derat the folution of thac Problem by the Example ofa man
ftanding ftill and anorher walking, we fhall find by and by,‘wheu
wecome to explain the Problem : bue firft I thall examine his
Hypoth fis and Explication, And Firft, he fuppofes Time to
co.fift of a determinate number of Indivifibles, (thatis, fuchas
have neither prims nor pofterins included in them) which he calls
Ialtants,  And nexc he {uppoles the prefentiam localem (eu ubics-
tionem cdjaflivet partis indivifibilis & wvirtwaliter exten( effe guoqs
indivifibilem & wirtnaliter extenfam : Which fuppofition {o |
frangely expreft is no more then this, thac the extenfion of
{pace of his Indivifiblesis alfo indivifible. But as for his Virtual
~ Extenfion, I confes Iunderftand aslictle whatitisas I verily
believe he did 5 and therefore I will proceed to his following (up-
pofition. His Third cherefore is, That by how much more7are 2
body is, by fo much the more are its Indivifibles virenally ex- |
tended. Hence his Fourthis, That though thefe Indivifibles be
really indiviftble, yet they are vircually in quosvis parses divifihi-
les. Whence he deduces his Fifth Principle, That fince chefe
Iadivifibles are really indivifible and virtually exrended, they
+ mal neceflarily be moved after the fame mannexghat other indi-
vilible and virtually-extended things are. H.s Inftances arein.
the motions of an Aagel and an indivifible piece of wood, which,
he fayes, are both of the ame kind. As for that of Angels, ha-
ving no immediate Revelation, and a Spirit and its actions not
falling under fenfe, and not having any third way by which to be
inform’d, I fhall leave him there to enjoy his fancies.  Bue as for
that of his piece of wood, we fhall find it {ufficiently full of ab-
{urdities and contradi@ions. And firlt, he calls it indivifible,
bat why 1 know not s for ‘tis neither really nor yer mentally {o:
not mentally fo by his foucth Principle, where he {ayes that tis
e BE o virtwaliter
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wirtualiter in quotvis partes divifibiles, by which word wirtualiter
be means the {ame thing with mentaliter, or nothing, Nor, fe-
condly, is itreally fo: for then (accordingto the maia bulinefs
of his Book, as may be gachered from the fitlt words of hrs
Title-Page, Traltatus de Corporum Infeparabilitare) it wounld be
impoffible that any thing in the world fhould be divifibles for
he making an infeparable’ continuity, énd that bodies will rather
be (Ican’t tell how) firetche beyond their own dimenfion in - |
finitwm, then part from one another 5 a body may as {oon pals - |
through the dimenfions of any one Indivifible, as pafs between |
two.  INext,.he grants in the ftrange firetching or rarefaction of
thefe Indivifibles a temporary motion of the condens’d -Dimen-
fion ; whence there will follow that there muft be diftiné places
ot Ubi's, it muft be terminns & quo, tcrminns adquem, ¢ me-
dinm. = And next, it were impoflible'to divide a line into two
_ parts, fuppofing it confifted of an unequal number of Indivifibles; .
as if 101, Indivifibles of exceedingly-rarefi'd Air fhould be ex- |
tended inlength an Inch, ic were impoflible to divide that Inch |
into two equal parts. I might run over many more, but it
would be too tedious to be here recited.” As for his indivilible
- parts of Time, thofe alfo muft neceflarily be i# quotvis partes di-
“wifibiles ;5 for elfe the fame body or Indivifible muft neceffurily
bein divers places at the fame inftant.. - But becaufe he can {wal-
low, nay confidently affitm, this and many other fuch like con-
tradi@ions and abfurdities, Iam not willing to mention them 3
. and Ithink it would have made more for the Auchors reputation.
-~ if he bad done fo too. * As for his laft Chapter, where he applies
thele Printiples tothe Explication of the Rora Arifforclica, 1 have
‘not here time tofet down allthe abfurdities that any ose thar
thas but a fmattering in the Mathematicks may obferve : as,{ome=
times halfan indivifible part ofa Circumference’ may touch an
“indivifible of 2 Line 3 fometimes one may touch half, a quarcer, a ;i
‘hundredth part, a whole one, two, ten, ahundred, &c. arthe - |
{ame inftant 5 nay, an indivifible of a Circle may beall of itin a: |
thoufand places together; and the like.  And this he brings asa:
2 | 002 o Breas
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great Argument ro eftablith his Iﬁpa{%eﬂ: of -Rar-efa&fon_, pes
tending it to comprife many Enigmas and very great difficyl-
ties 5 whereas the thing is very plain and eafie; and contains no B
fuch-obfcuricies.  For if, for example, we {uppofe a Wheel
ABCD to be meved in a direé motion from 4IC to KLM, eve-
I'y point of it retaining the fame pofition to that line thas they

_had ac the beginning of their motion, each of the points 4EIGC
~ willon a Plain, orin the Mediwm it pervades, pafs through or

cefcribe a line equal to the line 7L, and not onely all the points
lying in the line 4Ic, but all and -every point of the whole 47¢¢
of the Circle: this muft neceflarily happen if the Diamerer
A1¢ be moved parallel toit felf: Butif whileft it be thys moved
with an equal progreffion, it be likewife moved with an equal
circulation, the cafe will be altered. For then, fitft, each point
will by this compound motion defcribe on the Plain or Medium
eicher a perfect Cyclorid, as when the Wheel makes one perfedt
revolution,whileft the whole is progreflively moved from 7 to Ls
or {ome Piece, as when the Wheel has not perfe@ed its revoly-
tion ; ot more thena whole one, as when the Circle has made
more then one whole revolution whileft it is moved in ics decer-
minate length, 1 (hall here onely confider the firft, s pettain-
ing more efpecially to my prefent purpole, and in regard the two |
later on occafion may be eafily explicated by it. - Next, each
point of this Circle acquires from its compounded motion vari-
ous degrees of Celericy as to i(s progreflion, according to its va-
rious pofition to a point which is alwayes found in fome part of
tbe line drawn through the - Centre of the circular motion per-

~ Pendicular to the progteffive, And it is found thus, s the Cit-

cumference to the Radins, {o is the line of the progreffive moti-
oa to the diftance of the point from the Centre.  And this hap- ®

- pens becaufe the line of Progreflion is equal to the Circle defcri-
bed on _t.-tg'at diﬁa-n_ce_- as Radius s each point therefore of this

| ﬂ-é*‘t;éi?'-is-fs._-...-pf-@gr eflive ﬁm{fim, ftand fill : Thmpamtthereft;re will

Now becaufe for

bz the Centre of this compounded motion,
| | e the
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" ¢he explication of the Rota Ariftorelica we need not confider any

other then thofe Points which are tranfient throogh or crofs the

: perpmdiculaﬂint, we (hall onely examine them. Leét thenin

.t our Exampie A be the Centre orimmoveable poiac,.the Cir-

cumference therefore 4BCD will be equal to IL or AK by out

Hypothefis, Now becaufe the point I, which is the Centre of
the Rotation, has onely one motion, w#z. that of Lation, its ce-
lerity will be equal to the fingle celerity of the Lation 5 we will
therefore put it to have one degree. C, becaufe it is moved with
two motions, both tending the fame way, and eachequal to the

~ velocity of 7, muft needs have two degrees of velocity. The

point F, becaule moved with two motions, both tending the
{ame way, the one (viz. its Lation) being equail to that of 7, and

. the other (becaufe it is but half as far diftanc from the Centre of

Rotation as C, and therefore is moved but with half the celerity

of G, which was equal to that of 7) but half as quick, we will put

to have one degree and an half, By the like method we mighe

_ find the velocity of all the points in the Perpendicular, viz, fuch
. as we have there marked {ome of them s but it would be toote-
~ dious,we needing not to confider more then the two points4 and
~ E. Thepointat E being moved forward by its progreflion with

che fame velocity that I, but by its rotation (whith is but half as

_ fwifc as that of the Circle 4BCD, that is double the Circle
_ EFGH) being moved the contrary way.ot backwards with halt

the velocity, lofeth halfof its progreflion forwards. The point
in 4 being by its progreflion moved forwards equally {wift with

~ 1,and by its rotation (the Circle 4BCD being equal to the line
- IL) being carried backwards with equal velocity ,muft nece Harily

~ fand ftill as to its progreffion. Now having (hewn that the

'3 -

point 4 (being by reafon of its two equal oppofite motions at

reft) does onely toucha point of the line 4K, and is not atall
moved on it 5 and that the poipt E (being carried forward twice
asfaft by its progreflion asic is carried backward by its rotation,

and thereby moved half as faft as the point I) does not onely

mﬂchtﬁdm E K, but whileft it touches itis moved on it witha

,pmgrelﬁivé :

R




{ 106 )

progreflive motion half as fwift as that of I: It wiﬂll'neceﬁ"’arﬂy .
follow, that each point fituatein E muft neceflarily defcribe 7
{mall line, which is a part of the whole EC. Now both the cop-
tact of the former, and the contact and progreflion of the later,
being performed by an infinite fucceflion of points in the fpace of §
an infinite {ucceffion of Inftants; I fee not any one difficuley of §
this Problem but may fatisfaGorily be given an accounr of by i,
without having recourfe to the Hjypoethefis of the decerminate |
number of indivifibles of {pace and time 5 which at beft will one-

ly come to this, that In fucha determinate moment or minyss [pace §

of time, (which confifts of an infinite confecution of Inftants, and
has prins and pofeerins in iesthough yet he will call it an Inftane, and
bave it to have the fame proprieties with.an Inftane ufed in the
common Philofophical {enfe) [uch a determinase minute Corpufile §
(which, though it have extenfioninlength, breadth and chick.
nels, yet will he not admic it to be “divifible or have parts, no §
not though, according to his Hypothefis, the indivifible of ops |
~body may be rarefied to be as big in. bulk asa milliop of the
Indivilibles of another, buc will have it tobe called and to be
a real indivifible) will fuecefSiuely pafs ever [uch a determing
~ [psce ar lemgth ( whick yet he will not admit to be diyifible,
- thongh.according to his Principles it may equalize the length
of. millions of his other Indivifibles, nor admit afucceflive mo-
tion, but inftantaneous, though thac does neceflarily pu a bo-
dy into. two, three, ten,. a hundred, &c. places at once but
- will have thefealfoto be indivifible.) Hafte makes me pals
over the abluidities abouc the contaé of 2 Circle and a Line,
and to. comprife in fhore all that greac  Explication he has
<given of this and other ancricate (as he calls them) Problems,
‘Which is, chis , That the reafon of the celetity of the moti- §
on-of- fome one of thefe indivifibles above another s, thag
o pafles. through a greater parc of an indivifible in the fame
Anftant then che flower 5 thac is in plain fenfe no. more *then
this,, One body is (wifter then. another becaufe it is moved
fafters. Erom, whence _he draws, feveral Corollaries, as thas
oh s e RS ~ Hence

-
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Hence may be given areafon why an Eagle is {wifter then a
Tortoife, wiz. becaufe it moves fafter, 1 (hould have fole
ved feveral Objeétions which may be brought againft the di-
vifibility of Quantity in infinitum 5 but that as all che*Scho-
laftick Weriters are full of them, fo it is 2 Subject which we
are leaft able to difpate of; having very little information of
che nature of Infinity from the Senfes. '
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The (itations Englfhd.

=~ Hap.2. Pag. 4. (#m tora vis, &c. Being the whole power of the
CSpring’ﬂf the Air depends upon the eLguilibranm of its weight
with cwenty ning Inches and an half of Quickfilver, {o chat this Spring
doth neither more nor lefs in a (hut place, thenis done by that e£qui/e-
_ bymm in an open place : it is manifeft, fecing we have fhewed the
«Eqnilibrinm tobe plainly fictitious and imaginary, that the Spring afcri- '
- bed tothe Air1s fo likewife. SRE
1bid. Nans fi Trbus, &¢. Forif a Tube but twenty Inches long (fuch
"+ aswe ufed inour firlt Argument) be not quite filled with Quickfilver,. as
before, but a little {pace be left berwixt the Aercury and the Finger on
the top of the Tube, in which Air onely mayabide: We fhall find that
the Finger below being removed, the Finger on'the top will not onely be
drawn downwards, as before, but the Quickfilver fhall defcend alfo, and
that notably, @iz. as much as o fmall a parcel of Air can be extended by &
fuch a defeending weight. Sothatifinftead of Air, Water or any other
Liquor which is not {0 cafily extended be putin its place, chere will be no |
defcent ac all. |
‘Hence, I fay, again(t this Opinion an Argument 1s framed : Forif the
‘external Air cannot keep up thole twenty Inc hes of Quickfilver fromde- |
{cending, as we have proved ; how fhall it keep up twenty nine Inches A
and an half? Affuredly thefe can no way be reconciled. | | ' |
" p.s. Dices forte, &c. You will perchance fay, that the Quickfilvet - |
~ therefore doth in the alledoed cafe defcend, becaufe it is chruft down by 2
“that parcel of Air which dilates it felf by its own Spring. |
~ 1Ibid. Sicdeberet, & c. So {hould the Finger be ratﬁer-thr’uf’c from the
top of the Tube, then thereby faftned to i ; becaufe this Dilacation muft
~ be made as well upwards as downwards. | | oo
*0.6. Cocips, &c. Tt cannot be conceived how that Air fhould difate . &
it felf, or thrut down the Mercury, unlefsby taking up a greater place ; |
~ which thing thefe Authors are much againit, affercing that Rarefaction oo st
can be made no other wayes then by Corpulcles or Vacuities, ~
~ Chap.3.p.7. $i, @c. If youtakea Tube open atbothendsofagood
length, fuppofe forty Inches long, and fill it with <Mercury, and place
yout Finger on the top asbefore, taking away your lower Finger you will
find the CMercury to delfcend even to its wonted gation, and your Fins

ger on thetop tobe firongly drawn within the Tube, andtoflick clofe . g
St * PP " WD, . A
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untoit. Whence again it is evidently concluded that the Mercary

placed inits own flation is not chere. upheld by che cxternal Air, by
fufpended by a certain internal Cord, whole upper end being fafined to

il the Finger draws and faftens ic after chis manner inco the [ ube, J

i Chap.4. p.8,9. Swmarnr, &c. Take a Tube fhorter then twenty nife

e Inchss and ar half, forinttance of twenty Digics,not fhut, a5 hitherro, ot ;
il on¢ end, but wich both ends open s lec this Tubé, its Orince being - im-

I?; mers'd in refagnant Mercary, and one Finger bﬂing plac'd underneath,

i that the Mercrry tobe poured in run not through, be filled wich AZe.

i cury 5 and then another Finger be applied toits Orifice, to clofe it well : -

) Which being done, if you draw away your lower Finger, the upper will bg

il found to be itrongly drawn and fuck'd intothe Tube, and fo (tifly toad- §

|J; _higre; to i.t: (ﬂr rathet ro the (:L].;‘u,kﬁ Iver, as 1 {hall hEi’E&_fE'ﬁf ﬂlﬁw) that it i

ﬁ will elevate the Tubg it felf wich all che Quickfilver, and make ic conti-

i - nueto hang pendulousinche Veflel, | :

' 5| - From which Experiment this Opinion is moft ¢learly refuted : Por, fee-

- ing according roit the Quickilver in fucha Tube bur twenty Inches

i % long muft be thrult upwards by the preponderating Air; it will neyer by

it be explained how this Finger 1s fo drawn downwards, and made o

. | ﬁrﬂngly to. ﬁi{,k to the Tube. For it cannot by the AH tbfuﬂi«.ﬂg UPWﬂdS |

i be thus drawn downwards, S0 e :
{ Hll P15, Dued vel, G¢e. Which is theace confirmed , Becaute if chit

i preponderating Air fucceeds, asis aflerced; in che place of the lower Fin-
' ger which was withdrawn, chat is, if iruphold che Quicklver afrer che
g {ame manner which i was upheld by the lower Finser applied under it
T - ieis manifelt, according to.this Opinion, that ehe Einger on th top ought
~ notto, be more drawn flc;w;n}m;ds, afcer the lower Fingoer is removed chen
| before.  Seeing then that Experience teacheth the contrary, 161s nianife
il that Opinion muft be falfe, ' S
il | Chap,5.p.12, Quarte, &'c. Inthe fourth place itis impugn’d, Be:
caufe thence it would follow that Quickfilver through 3 like Tube might
be fuck’d with the fame eafinefs out of 2 Veffel thac Water is fuck’d out
ofthefame. Which notwithtanding is contrary to Exverience, by which
Wwe are tanghe that Water is eafily drawn into.the mouth of him. that fucks,
whereas Quuickfilver cannot be drawn thither by his utmoft endeavour,

Ray, {carce unto the middle of the Tubs. .
. Mhe lequel Lehus manife : Becaufs fecing, according to this Opinion,
Eﬁs‘f the Liquorundesneath 3 Whﬂ[,herubf; Water or Meye wry, may foa-
cend, nomore is requir'd, but that che Air (hut in the Tube may be drawn
| | -+ upwvards by fucking.; Which belng drawmn, up, the Liquos undermeath will i
] i e i 1 & : *.- | : = _‘ . - _ im{pc‘ .‘;
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immediately afcend, being thruft chicher by thé extetal Airnow prepon-
derating, (as Pregner declares in his Aaaromical Difcouttfe; p.63.) It is
manifelt thac the Mercary may be fuck’d ouc with the fame eafinefs thac
Watet is fuck’d out with. Which being fo evidently againlt Experience;
the Opinion from whence it is deduced muit needs be falfe.
" p.4. Neg, heo, @e; And ot onely this, but over and above, if
' Glals Diaberes ot Sytinge be made of a fufhicient length, and after thac che
Sucker is thruft inco the itmoft Orifice, it be placed according to ufe in
the Mereury underneach ; he finds that as foon as the Sucker is drawn
out, the Mercury follows, and afcends to the fame height of two Feet and
three Inches andan half. Andwhen aftetwards, alchough no greater
force be added, the Sucker is drawn higher, he finds that the Mercary
' flands,and follows no further, and fo thac fpace is made empty which re-
mains berween the Meronry and the Sucker. |
- p.16. Maseat igitur, @c. Be it therefore confirmd by fo many At-
suments, of which every one is fufficient in it feff, that Quickfilver (the
~ Experiment being made in an open place) is not upheld from falling by
the weight of the external Aire -~ o S
Cap.6.p.16. eArgentum, Fe. That Quickfilver ina clofe place is
. not upheld from falling by the Elater or Spring of the Atr, o
Ibid, Cums tota, 'c. Seeing the whole power of this Spring depends
upon the alteady-confured £ guilibrinm of the Air with 2. Inches and
an halfof Quickfilver, {6 that chis Spring does neither more norlefs na
clofe place then isdone by that eEqailibrinm inan open place ; itis
manifelt, fecing this e Equslibrinm is already thewn to be plainly fictici-
ous and imaginasy, that che Spring of the Air is fo likewile. |
. Ibid. Necplm,@c. Andthac chis Spring doth neither more nor lefs
~ina_clofeplace, then is done by that e £ quilibrinm in an open place, |
" p.ag. Adde, . Adde,that fecing the Experiments brought inthe
- Chapter above of the adhefion of the Finger, gc. are alike in a clofe and
anopen place ; it is neceffary and certain thacthe fame Arguments made
againtt the £ guilibrinm have force again(t the Spring of the Air. __
~ Ibid. Et profetto, @c. And really if thefe .Aut%orsg would confidet
~ how great a difficulcy there is in explaining chis Spring of the Airy unlefs
~ thefame Air by it felfalone may take up a greater place, I believe they
would readily alcer cheir Opinion. g e 2
~ DPart 2. Chap.1.p.20. (onffar hoc, &c. This appears from what has
B bﬁéﬁ*a‘l’mﬂgfpoken in the preeeding Chapter : Forthe Quickfilver de-
- feending cannot (o draw che Finger downwards, and faften it unto the |
Tube, unlefs itbe hung upon the Finger by fuch a Cord, which by ics :
ot | pp 2 Bl - weight -
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weight it vehemently firetches, as 1s manifeft by it falf, e
ibid. ‘R efpondés, G, 1 anfwer, That this comes to pafs that there mayl' '
be no Vacuity, feeing there is nothing elfe there that canfucceed ing F !
the place of the defcending Quickfilver. e
p-21. And hence s confirm'd that common Axiom ufed in the Schools § |
for o many Ages paft, that N aznre doth abhor a Vacunm, |
Ibide Nams liger, &c. For though theitnmediate caufe wh ;
inftance)doth not defcend from aGardeners Waterin ‘
plethey ufe) ftopt on the top, is ot the fear of a Vac

| unme, but the reafon @
now mentioned, namely, That there isnot weight fufficientro loofethy £

¥. Water (for
g-pot(for that Exam- |

conjunéture by which the water doth adhere to thetop of the clofed F !
Water-pot : Neverthelefsinthe end we mut of neceflity come to thae 1
Caufe, ot | -

Ibid. Queguidem, e, Which tra&tion and adhefion when it cannot
proceed but from fome real body placed between the Fingerand the 1

CHMercury, i 15 manifeft chat chat (pace is not empty, but filled with fome
true fubflance. = el | -
Ibid, Eo guod, ¢&c. Becaufe no

r " ’: ; = i.. |
vitual fpecres’s could proceed either @ -
- from ir, or through it, unto the eye.

P-22. Vera, ¢re, To be filled with any. true fubftance, R
P-25. Hat etiam, Ge.. And tothis purpofe make thofe confidersble
Vibrations with which Quickfilver is ftirred in irg defcent : For the fame
t.bing happens here chat befalls other Pewduls 1n their fall from on high,
18 P-29. edrgentum dum, &e. Qpickfilver while it fills the whole Tube
doth not onely touch its top,,(as you would think at che firt {icht) but

M
s

doth firmly flick unto it alfo 5 as it is manife(t from the Experiment men-
tioned in the fir® Argumeng of the chird Chaprer, concerning the Tube
ofenatbothends, == | PRty |
16id. Zicet illud, Ge. Though that Orifice of the Tube be anointed §
with Oyle, or any other matter thar will hinder adhefion, neverchele(s f -
the Finger will no lefs firmly fick chen before. S B
1bid, Parees, ¢, That the parts of Air it {elffo fhut upin the Tube
(which, otherwife are fo eafily fevered) are now fo firmly olued to one
| another, that they make (as we fee)a {trong Chain, by which not onely
L - Waterbug even weighty Quickfilver is drawn onhigh, . ¥
: w s o Ibids Rarefattionem, @c. That che Rarefaction or Extenfion of 1 bo-
qy fo- as to make it take up more fpace is nos onely made by -Heat, but by

diftenfion or a certaig azsjoyning power ; as on the contrary Conden(ation

- s mot nnﬂly:rzidaby Cold, butalfo by Compreffion, as infinite Examples
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-p.30. Crm per, ¢r¢.. Seeing by the firlt Note *tis manifeft chat the
B Quickhilver doth fo flick to the top of the Tube, and by the fecond Note
| the Rarefa&ion is made onely by the meer diltenfion of the body ; it (o

P B e e i Nl s S
i e R

comes to pafs that the defcending Quickfilver leaves its external orup- |

L per [uperficies fixed unto the top of the Tube, and by its weight doth [o : i

] drecch and excenuate it, untill it becomes eafiergo leave another fuper~ | i!,
|

ficies 1n like: manner, then to extend chat any further. It leaves there-
fore afecond, and doth by its defcent extend thar a litcle furcher, untill
it becomes eafier to feparate a third then to excend thac any furcher: And

ks o= i — .wg LT
Ey S R il - ¥ N

(o forwards, untillat length it hath no. power to feparate or extend any'x {
mote [uperficies, namely, untill it comes untothe heighch of 29.1Inches, g{
and an half ; where itacquiefces, as we have declared in che firft: 1%
Clapter. . & e __ i |
- p.31. Thele Surfaces{eem to be: feparated from the Quickflver, and {13
tobe extended into.a moft flender fring by the weight chac falls down,. 1

afrer the fame manner thacin a lighted Candle {urfaces of like fort are fe- I
parated from the Wax or Tallow underneath by the heat above, and are. | i
extenuated intoa mof fubtil lame. Inwhichicis werch oblervation, that.

" *  35that flamedoth doubtlefs cake up more then athoufand timesa greater. -

" fpace then the part of the Wax of which the flame was made tookup:. |
~ Spis it here tobe thonght, thae that (ring doth take up a fpace more then 1
“athoufand times as big as thae which the fmall patticle of 4Zerciry, from

~whence it arofe, did before take up. As allo ic doubtle(s happens when .
fuch a parricle by a fire underneach is turned into a vapour., e

0.37. Corpore, &'c. Abody taking upa place, for inftance,. twice'as
big as it felf; itis of neceflity thatevery partofit muft likewife takeupa

pl;c:: ewice as big as it {elf. . - .
P42, Juxta, Oc, Kccording to the more probable O, 1nion fuch a-
. virtual extenfion of a corporeal Being is not tobe granted, as being onély,
. properto fuch asare Spirtual, ' - R
. p.aa3. Praffat, @e. Juis better to continue in the common Opinis
. on,whico:hath been hitherto received in the Schools : whic’h‘:.ahh.;jug hic
dothnot clearly refolve all difficulties, yet.itdoth: not openly lye. ung |
derthem. . 55 9 ' i |
. Ibid. Neceffario, &c. We muft needs confefs that one and the fame: | i
~ patmult bein two places adequately., For feeing itis indivifible, and:
‘takes up a greater place then before, it muft of neceffity beallin every
pointof that place; or that be virtually extended through all that fpace.
o 4§;a¥mtempm, @'¢. Seeing Timeisa Being e-iﬂ'ﬂptiaﬂy {uccellivey:
o that neither by divine power can two ofics parts exift together, . :
Bs e | e s e

T T i
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p.46. Refpondeo, & c. 1 anlwer, thatal] thefe things happen becanfe che
Gun-powder fo kindled and turned into flame takes upa much greaee;
fpace then before. Whence it co res to pafs thac feeing the Chamber was §
before quite full, by this means the walls ase broken that there may beng §
penetration of bodies. : = | | ¥

p.§50. Partim, & cMSometimes within the Chappel, fometimesin the §
open Air ; the wind fometimes blowing, and fometimes being @ill. i

P:54. S¢ed d'es, e, Butic may be faid, that on the topofthe Moun: |
tainit therefore defcended afrer that manner, becaufe the Air was more |
cold there, or of fome other temperacure, fuch as might caufe chis §
delcent. : > |

p.71. Hoceffe, & c, Thatthisis the difference between Preffion and §
Su&tion, that Su&tion makes fuch an adhefion, and Preffion doth not,
Ibid. Hoc qnog,, @ ¢, And even this Experiment doth very well agree B

- with our Principles : For feeing by this.depreffion of the Sucker, the Aj

thut up in the cavity of the ‘Cylinderis {eparated from the Cylinder, and
doth defcend rogether with the Sucker, (as we have, Chap.13. obferved |
of water defcending togecher with Quickfilver) it comes to pafs that in §

* thatwhole depreffion new furfaces are taken from that defcending Air, |

and ftretched out, as we have” there explained it in the cafe of defcending |

- water, Since therefore fuch Sufaces are as eafily flipe off and extendedin

the end of the depreflion as in the beginning ; 1t1s no wonder thac chere |
1s found the fame difficulty of depreffing it atboth times. e
p.72. Eomagis,&c, That the Airisfo muchthe more extended and |
rarefied, by how much the more is thence exhaufled, and fo doth acquire |
a greaterforce of contradting it felf, = : % -,
B.74. At profetto,@ c.But truly it feems not credible that this mof foft
Airfhould fo vehemently comprefs a Glafs on all fides (efpecially oneof
chat thickne(s there mention'd) as to breakic, =
Ibid, Zerims, Gre. Itis therefore more rruly anfwered, that che Glafsis
ther:fore (o broken, becaufe by that exfuction its fides are more vehement-

ly drawn tnwards then (by reafon of the figure unfit for refiftency) they

were able to refsft. - For feeing the included Air doth moft firmly flick to § .

ehe (ides of che Glafs, to draw eut the Air will be nothing elfe butto en- |
deavour to bend the fides of the Glafs inwards, - '

~ P.75. Sed profetto, &re, But truly this feems too far remov'd from
Truth, and may be by this alone {ufhciently refuced. Becaufe if the pref-
fure of the Air which defcends by thar Tube into the Vial be {o greatas

to break the Vial it felf, iv ought cerrainly,before the breaking of '_t:ﬁ,e' Vial,

very muchto move the watet in which the Tube is immers®d, and o
' : excite




: excite bubbles in it, &¢. asappears, if any one blowing through that Tube |
F  doth make but an ordinary preflure upon the water, Butic is {ure that
B the water before the Vial is broken doth not move at all : ‘as the-Experi-
£ menter-will ind, wcal : _ |
Ibid. ZLicer, @¢. Though the Tube had bzen fhut at the top, the Vial {
- had doubtlefs been broken after the fame manner. | 2 -

p.77. Sedreftims, @ c. But itis morerightly thence inferr’d, that thac
Cylinder did nothing there before.

" Ibid. Dice, @e, Ifaythen chat the Quickfilver doth by that exhaufii-

* onfo defcend in the Tube, becaufe it is drawn - downwards by the Alr in-
' cumbent upon the reftagnant Quickfilver. For that incumbent Air, be-
ing by its exhauftion greatly raretied and extended, vehamently contracts

it felf, and by this contrattion doth endeavout to lift the reftagnant 4er-
auny out of its Veflel ; whence it comes to pafs that (the reftagnant der-
eury now lefs gravitating upon the botrom of its Veflel) the Quickhilver i

" the Tube muft defcend,as is manifeft in it felf: So that it is no wonder that,.
the external Ait afterwards entring, the Quickfilver again afcends, feeing

by thar ingrefs the force which elevares the reftagnant Quickfilver 1s.
weakned. T : “

p.78. eAtg, hins, @c. And henceisa reafon allo given of another:
thing which s there noted, namely, that by the violent intrufion of the
external Air into the Regeiver the Quickfilver afcended confiderably
above 2.9. Inches and an half, Forasby the extrattion of the Air the:
Quickfilver is depreft below:its (tation, fo by the intrufion ofnew Airitis:
elevated abovelt, ' '

- p.8o. Nam [, &c. Forific were kept up by that, it ought rather to.
afcend then delcend i colder weather, becaufe the Air chen would be:
more denfe and heavy. Therefore the QuickGlver is not upheld by the:
o/ guilibrinm of Alr, as safferteds S s e : S

1bid. Hiuc fit, &', Hence it comes to pafs, that chis Faniele being con-
tracted by the cold, the water dothafcend inicold weather ; but doth de-
fcend in hot, becaufe by heat the Fumiale 1s dilated, : |

p:81. Egocerte, @o, Itruly do not doubt but there are fome fuch:
accult caufes, by which theflender Fuurcle chat fufpends: (as we mentio- |
ned inthe 10. Chapter) the Quickfilverinthe Tube is fometimes lengcli-
ned, fometimes fthortned, and o doth fometimes ler down, and fome-

| timeslift up.the Quickfilver, GHE G S |
L *  ibid. Indecimo nono, ¢, Inthe 19. he {hews: that water dothin the o |
| famemanner defcend uponthe exhafling the Receiver, as he had thewn.. - |
 Quickfilverinthe foregoing Chapter to defcend.. Ofboth w-hich_.thii@g- M
SRy el | here: |
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» ST
ehere 13 the famie caufe, there 1s noreafon ‘we {hotild any longer infip
on this, | | | -

p.82% WNam fi, O ¢, Forifit were done {0, thefe bubbles ought not f,
to'have afcended from the bottom of the Veflel, (asitis afferted they
did, both n this and che following Experiments chat treat of bubbles) by

_ from thegupper part of the water,where they are le(s compreft  as it is ap-

patently manifeft. - '
p.83. Refpondes, @'c. Tanfwer that the water, upon that exhauftion of

*the Alr, doth not {o afcend of its own accord, bucis violently drawn ot §

lifred upwards by that rarefied Aif contra&ing it felf. For as water doth

Jufter fome compreffion (asappeats by experience) fo herz alfoic fuffers

{fome diftenfion. And hence it is.clearly manifelt .why thefe bubble

{hould arife rather from the bottom of the Veflel, then from the upper

patt of the water:  For whenthat vehement fu&ien deth endeavour tg

elevate the water from the bottom of the Vial, there arifes chere a certain
fubtil matter, which being turned inta bubbles doth (o afcend 25 is mes-

tioned in the 15, Chapter and the 4. Experiment.

- p84. (ertumeffe, &, It is certain that that Opinion is fufficiently

refuted by thisfingle Experiment.

p-85, Neceffe, O¢. Tt muft needsbe thatthae ftone could not other- |
wife defcend, then by leaving behind ic fuch a thin fubRanceas is left by
Quickhilver or Water defcending in like manner. =

P.36. Unde, &c. Whence I plainly cenceive that if two perfedly-
polifh’d Marbles were fo joyned thatno Air at all were left becween them,
they could not be drawn afunder by all the power of Man. - i

Ibid, #ti etram, &'¢, Which alfo is confirmed by the Example the
Author there brings of a Brafs Plate Qlicking fo clofe toa Marble Tabl,
tnac by a lufly Yauth,who boafted of his own @irength, it could not be Jift-
ed off by a Ring fixed to its Centre,

P-87. Eodems, O c. Almoft the fame manner aswe fee in Cupping-

. glailes applied ro a Pacients back, inwhich the flame being extin&, the

rarefied Air contraéting it felf doth fo vehemently (as we fee) lift up, and

draw rhe flefh wichin the Glafs, . =

1bid. I bss, & c. In thefe three there isnothing occurs to be peculiat-
1y bere explicated, the account of which isnot eafie from what is already §
delivered. 4 % = | |
p:88. Existimo, Gc. But Ithink that Whitenefs (hould be rather £

‘called a gg.ﬂéx'__ then an innate lighty becaufé, as the Author bears wie- f
; m:ESﬁ, it appears not in the dark,.but onely in the day, orby Candle-

-

; ] o : & B
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Ibid. Peram, &¢. Butit che?slzglgiifﬁbleﬁ that fuch Ammals {hould
on onely for want of athicket Atk . . . - - -
* d?;;?;?i%?fg%;ﬁ?@ag?ﬁé?ia“q‘fé by ‘the felf-contradtion of the rarefied
Air their breath is drawsn out of their bodies,
p.g0. At bine, Tc. And thence alfo arofe thofe vehement Convul-
fions, which the Author there mentions certain (mall Birds to have endu-

red before theit death, - 5 64
p.92. lnmala, &ec. Inabad Caufe they can do noother ; but who
compell’d them to undertake a bad Caufe ? -
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A Summary of the Contents of che
| ' feveral Chapters, =

: | V Herein the ufdwrfaria} Oljeltions againft the Elaterifts are exq.
f ‘ mined, | . | .
iF Chap. 1.

7 he occafion of this Writing, pag.1, Francifcus Linus b CLULlsLY in wri.
| k ting obliges the Anthor to the like, P2  Books concerning the Torrecellian
| Experiment wherewith the eduthor was formerly unacquainted, ibid,
| _ Inconveniexce of Linus’s Lrinciples, ibid, * The dsvifion of the enfuing Treqn
'i tifinto three Parss, | ' i

| | | Chap. 2. | " --
i - eArepetitionof the Adverfary’s Opinion and _drguments,  His Argw-
| ments againft the wWeight of the Ajy examined, D.ge  eAn Experimentof |
I his to prove thas the external Asr cannot keep np twenty Inches afé!ffﬂ‘é  filver
i from defcending ina Tube ewenty Inches lowg,ibid.  The Aushors anfwer
g  andreconciliation of the Experiment to his owp Hypothefis, p.5. and the re-

lation of an Experiment of the Authorsywheress onely water besng employed -
Jftead of Duickfilver without other alteration aftbhﬁfdwrfdﬂ'wExpﬁfm.eﬁ;r,,
it agrees well with and confirms the Authors H ypothefis, and his Explicatin
of the mentioned E xpersments, ibid. - Thar Warer bath no Spring at all, or 4
very weak ove, p. 6.  The [econd A rgument examined, ibid, phether ¢t
[ame quantity of Air can adequately fill 2 greater pace, P7e The concer

vableuels of borh Hypothefes compared, ibid,
=5 ' - Chap, 3.7« = v s
| - eAmther Argument of the Adverfarses, from an Experiment whereinthe |
h | Mercury fisking draws the Finger ijuto the Tnbe, examived, Q. sphether

the Mercury placed in its own fation is upheld by the external Air, or (uher- |
- dedthere by an internal Cord P.7,8. g
e _ eA repetstion of Francifcus Linus bis principal Experiment, wherein iné
-l Tuoe of twenty Inches long the Finger onthe top s [#ppofed ro be ﬁ-'v_‘#ﬂgt_'f
. o drawnand [ B dinto the Tube,p.o. The Experiment explicated withow
| fﬁ#ﬂﬁgﬂﬂﬂﬂﬂf&f&:m, by the preffure of the external Air npo the onsfide of

.7he Finger, thruft, not fuck’d in, p,1 o. Francifcus Linus bis argumentation - |
- confidered, p.y g, o 2z

| SO Chap,
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| o T - 3 ChaP' 5o |
T he Examiners laft Experiment Confidered, s which be argues againft the
oA nthors Hypothefis, é%’fﬁﬁff_ Metcury 25 not fuok’d ont of a Veffel throngh
a T;;E:gﬁ; eafily as Warer 18, P.12,1 3. Awn Expervment of Monjienr Palchall
foewing, tha if the npper part of a T ube conld b freed. from the preffure of all
suternal Air, the Mercury wonld by the preffure of the ontward Air be carri~
ed up.into the Tube aswell as wraters till st bad attapned a herghe great eROHID
ro make itsweight equalto that of the Atmosphere,p.14. Way 1 a more
forcible rcfﬁimriaa the Mercurial ( Vimder 1s rmﬁd higfjﬁr then in a more
langnid, Pe1415 A. Remark by the bie, That the contrattion of the AA-
wrf Ar1€S f#ppﬂf ed Funiculus ) Hﬂfcf ;J: #Pﬂ?:! the Lﬁﬂgs, PL:55

Sy _ ap. 6.
o The cx-aminarionof the Adver(aries 4. Chapter, p.16. That the Spring
of the Air may have [ome advantage in point of ferce above the Weighe of it,
po17. Thatttis wnintelligible how the. {ame Air can adequately fill more

 $hace at one timrethen ar another, p.i 8.
- Parrt IL

sheren the Adver[arses Funicé!ﬁr Hypothe(is is examined,
: dPs ko :
. gwherein what s alledged to prove the Funiculus is coxfidered 3 and [ome’
Difficaltiesare ropafed aganft ﬁh_g:HLv.potbe{is : |
. Thenatnre ?Jf zbiI_fﬂPPﬂfFiFuﬂmulus defcribed, p.19. That accord wg
sothe Adver[aries Opinion this Funiculus is produced by Nature onely to
biﬁdﬁ'? a V'ﬂﬂﬂum] P.iﬂji | Thf _;4::1.'!!5?_(‘:#?;3; Pr_ggf; fb#if‘*- r.hgrg £I 30 Vﬂ.ﬂ'
cuum examined, Ps2T,2 2+ T har where no (enfible part is un-enlightned, the
place may not be fullof light, p.2.2. The fame true 1n Qdours,1bids  That
o i ensngh to tranfmit the impulfe of Bight, thouzh 5
swixt the Particles of that matter there fhould be ffore of Vacuisies intercept=

ed,p23. Thara[olid Body bathwo confiderable {enfe of preffare from flsid:

bodies, p.2 . Of the canfes of the Vibrations.of Quick filver inits defcenty,

- ?I': 6 2 '_}:ih R
= Cha?' Zs

! " =

| swtheresn divers other Difficalties are abjected agamnft the Funi’i:uﬂff—_{y-s.

pgr.heﬁs .8 ﬂm in Liguors of diver's wnfg{g’t.ﬁ amd natures, as water, Wine
and. Quickfilver, there jZa#!d. be juft the (ame weight or ﬂ*r:jgrh to extend !

them into a Funiculus, p.27.. That whereas the Weight and Spring of the:

Air is infervdfrom sn: yaﬁmﬁed: E xperiments, the acconnt of 'that Hypoe-

thefis ::ﬁf“"ﬂn@ﬁ#d## atisfactor Yo s that the Quick filver dath net ovely -
R, R | ema poush) !
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1#CONUEnIGRLES af the ﬁ"!f&wz! H}?pﬂthﬂfe
nthe Adverfaries explatning Rare faltion b

- Twonew Experiments touching the meafire of the force

( 120)

tonch the top of the Glafs, bur frick ot Z hat Natuve weeaths 4
Jed Air intoa flrong rope evem able 1o dy i #p 9
Rarefaétion is cerformed by 4 certary urknown force, or vis divulfiva, P30,
T hat thin Surfaces are left fm‘wﬁwty one after anothey, that thefe Strfaes

are contrived inte flrings,
flendery, G'es P31, The tinflration of

made,from the rarefaction of Wax or T allow in lighted (" andle, 1s n;nﬁa'er.

€4y .32 and fbewed not 10 be appofire,ibid. Divers other diffcalties ay)
smprobabilisies manifefled in 1he Funicular Hypothefis, Pe33. Of thein.
ward Spring neceflary tothe contrathing of bis Funiculus, p, 33534 An
Argument from a Pendulum’s moving freely in an exhanfted Recesver, thy
the medlum. it moves in doth npr onfift of an innumerable exceedingly.
freteh’d ffrings, P.3 5. |

Chap. 3.
The Ariflotelean Rarefattion propofed

_ by the Adverfary examin,
What Rarefaltion and C ondenfation ;

: 15, P36+ Three wayes of mps’fmﬁﬁg
how Rarefattion is made, P.36,37. Aé_%s;r

burg Experiment by the Arifiotelean way of Rarefaction, p.38, Th
' S compared,p.39, The Jifliculties

¥ Bodies infinitely dﬁwﬁéﬁr,pg}l.

The difficulties of explatning iy by Jappofivie Bodies made upof parts sudjvi.
fible, '

Ve43:44- - The difficaltics wherewirh his C ondenfats
that ir wifers Peaetvation ﬁfDi.ME#ﬁﬂﬁg;; . P.46."
Chap. 4.

: 20 the prefent Controver e, of wb@t b&ppmr 1%
trysag the Torrecellian and prher E vy rimen he top andfeer of Hily,
T hat the Fu picu:l.ar Hy pothefis 7s bt an {nverfion of the E] aftical

" ontwards s one prrﬁ:’fmi:zg 1ts

0% 18 inchmbred, ag

> 076 fup=

effects by

- 68104, 0,48, That thefe tryals on the tops and feer of '
- Hulls dftfrmimrhemﬁ S - _

for the Authors H ypothefis, p.4o. ~ The trurh of
the Qbfervation of 17 o#frenr Palchall confirmed
als that b awve been mad,

| 1-Charch ar Weliminfler, p.s1,52, 3« That th
[4bfidence of 4} e Nercury ar the topof a Hill proceeds from t/fe lightnefs of the
oA 1mmSpherical Cylinder there, P<54. 7herelationof an £ Xperiament lare-
by made ar Hallifax Hill 1» Corfirmation of the former, D.56, e o
b B 2 £ 38

i

e Eperiments souch oftbe fores o he Spriv
e A1 compre(sd. and dilnted. Thar it is capable of doing far more tha the
#:Ceffit} of the Authars i3y pothefis reguires, p.g. The [ Experimen,

-
]

| little rars. B
#1ck filver, P28,29. THar B

that may be firetch’d withogy being made mye §
the manner Bow his Funiculus i B

dftfﬁ 17 r%fwfﬂg the Magde..'

| 5 p. 50. ﬁ!ﬂﬁi’ .t.'f_}ff'- ﬁ?ﬂrﬂf 4 ?"}-_' ; *'
¢of 1t relared;ibid, 4 tryalof the Authors from |
the Leads of the Abbe
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comprefling eAir by ponring Metcuty mio a crooked Tube, related, p.s8.,

k ;;{,,riﬂ. ga%g-me @,é if- ériﬂg-. brenght to adegree of donfity twice as Er:qr,
obtains @ Spring twice as ﬂgr&'ﬁ;g as éeﬁr_&, P59, e Tableof the Conden-
[ation of the Aur according to this Ex p#¥twent, p.60. Particnlar Circtim-
fpances obferved inthe making the Experimenty P61, How farthe Spring
of the A may beincreafed, p.62, Of't hf? dﬁ'ﬁ?’fﬁﬂ'#{ of the force of d{lﬂ!&d
Air,p.63. oA T able of the Rﬂr#ﬁﬂm& of the Air, p.64. Particalar,
Crrcumftances in making the Experiment whence this Table ‘was drawn,
0.65:66. That the free Air bere below appears to be mear as [trongly coms-
preft by the weight of the incumbent Ay as it waﬂfil ve by the weight of &

M ereurial Cylinder of 28, or 30. Tnches, p.67.
part HL-

wwheseinwhat is ebjected againft < Mr, Boyle's E xplicatsons of particwlar
Experiments is anfwereds | St

TIJE Entrance iﬂtﬂ_tb;}:ﬁgrt_ 0 _f;kg Diﬁ-g#rﬁj Wifbﬂ# ddwfrﬁéﬁ’-‘ﬂ?ﬁﬂt hﬂn’fdﬂf
onely 1t will be requifise to examine the Adver . aries affertions andexplicati-

ens, the Hypotheles o7 both fidesbeing before confidered, p.69,70.
A defence of the firft avd [econd Experiments, concerning the intrufion of
the Finger into rha-Griﬁ-cwf the Valve of the evacnared K ecerver, p.70.

A defence of the third Ex periment, why the Sucker being drawn down there

% no grearer .d{ﬂ_‘i;#!ty in the end then in the éﬁ"giﬁﬁiﬂ of the gdepreffion,

70,33&:}5‘ urth Experiment, touching the [welling of a Bladder upon the ex -

hanstion of the ambient Aw, and proportionably to that exhanftion,0. 73,73
The Authers and the Funicular H ypothefis w1 the explication of this Phano-
menon compared, ibid. | |
‘- Ofthe fifth Experiment,po73.

-

Of the e;gg'_brh Experiment , abont the Fr#gféng of a Glafs-Receiver which
was not globnlar upon the exhanftron of the inward A, .7 4 Whether sz

wire more likely to be broken by the pre[[ure of the Avmosphere withont, or a
contrattion of a ffring of Air within,1bid. e |

, "'Ofﬁhﬂ -ﬂiﬂtb Eﬁfﬁrfﬁﬁﬂt,_ P_.;?S' . Wbﬁ’{bﬂ‘ the ﬁﬂﬂéﬁﬂg ﬂf the .V;g[ Othf=
wards in the exhapfled Receiver, was canfed by the preffure of the AtmoSphere
through the Tube which was open to the ambien: Air,ibid. e,

- % A T A ®

®he 17. Experiment, 76577578579+ The Torrecellian Experia
b being made withinthe Receiver, whether . the defcent and afcent of the"

Mereury i the Tube, under and above its wonted fEation, be carfed by the de-
bilared and frengthned Spring of the eA iry1b1d. | g
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- glafs, ibid.
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Ofthe 18, Experiment, p719,80s  Whetherthe. eAithors ey tge Funi.
cular Hypothefis a/fign the more provable canfe why @ Cylinder of Metcury
did in Winter rife andfallin the Tube, [ometimes aswater in 4 Weather-plyf;
according to.the laws of Heat and, Col@yand fometimes contrary thereunts i ‘

Of the 19. Experiment, P.81.. ) | -

Of the 20. Experiment, p.3 2,83, Somemiftabes iy phe Adwrﬁ:r] f B
the e Authors wseaning about the S pring of the Water, and the places whens B
the bubbles avofe, ibid, The H ypothefes comspared, ibid,

Ofthe 31. E xperiment, P34,85,86. Oftrhe canfe why the Maybles fel
st afunder inthe exhanfted Receiver, thongh a wesght of foutr Ounceswepe |
bung at the lower [Fone, ibgd. Whether the account of the Author or Adver.
[#ry be more [atisfattory, 1bid,

- Ofthe32.a1nd33. E Xpersments of the re-aftent of the Sucker and its ca.
r]fﬂg upa great :w;;gbr mfrb' 3t upon the exhanftion of the Recesver, P.86,87,
How the flefy and neighbonring blond of @ Patient ist hrust #P tuto @ Csspping-

 Ofthe 37, Experiment., and the caufe of the appearance of lsght or whire.
wefs therein,p. 87, | 2T
- Ofthe 40. and 41 . E Xperiments, concerning the cagfe of ¢ fndderden)
of Animals iz the cxnanfied R ecesver, P.88589. S iy
Of the 43.and 43. Experineents, pogo,.
Tike Conclyfion, p.91,92. SR
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DAge 13, li'm 19. lege #H#ﬁ preffure ﬂﬂfwifbﬁ&#dfﬂgi.?ﬁi. p.1g.l2 I Hydrareyrum;

‘idfpﬂhﬂdﬁ. cpag.lig.u w!;daﬂ‘manﬂtﬁﬁmm cats ps3tlag; gﬁendﬂmfgmma
m; Eﬁl&*l"a}.ﬂ!mp. p-ﬁﬂ'l.ﬁ-rfﬂylﬂﬁMﬁbﬂ!ﬁﬁf. F-Tn_l,]),i Hﬂjﬁﬂﬂﬁr P72
;‘3?& VRS Qitr. P74 29, Quain ut 06 fEguram illam refifiendo minys. idoneam) re-
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