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o | Aving, foon after I had begun the fallawing

Coad@ddt Examen of Mr, Hobbs's Dialogue , been di-
verted for a good while by divers urgent Avo-
“ cations from purfuing its Iwasin the mean
=% time informed by learned men (fome of whom
24 keep grear Correfpondences with the #ir-
twofi abroad) that my publifhing any thing
againft his Objections would not be neceflary, nor was miich
expedted : Whereupon I fhould perbaps have declined refu-
ming an Employment, that to a perfon of my humout could not

be delightfals but that befides thofé Inducements mentioned
at the beginning of the following Treatife, it came into my mind

that my Adverfary, not content to fall upon the Explications
of my Experiments, has (by an Actempt, for ought I know,
unexampled ) endeavoured to difparage unobvious “Ex-‘i'ierfih-
ments themfelves, and to difcourage others from making
them. Which if he could by bis Dialogue effe@®, I dare be
- boldto fay, he would far more prejudice Philofophy by this

~ one Traét, then He (and thac it may not feem (aid to underva-
~ luehim, I (hall adde, or any Mun elfe) can promote it by all
-hri other Wiritings. Wherefore, though his difparaging of

cperiments would probably have much more Authority (efpe-.
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cially wich confidering men) ifhe had been the Author of con.
fiderable ones, or did appear to be more then ordinarily skille] |
| | inthem : yec left for all this his Fame and Confident way

i of writing might prejudice Experimental Philofophy in the J
f minds of thofe who are yet {trangers to it, I thought it not §

;. 5 - T he Preface, .
|

;%1; E - amifs, bothto goonwith the Difcourfe I had begun, and ¢ £
i ~enlarge it beyond what I firft defigned 5 and accordingly, tothe §
4 ~ Intended Vindication of the main points of our Doétrine, 7h §

Weight and Spring of the Air, which (if T miftake not) we have f

g firmly eftablithed, we have added an Exames, that otherwife §

we fhould fcarce have made, of the greateft pare of the Phyfio- §
logical paffages in Mr. Hobbs’s book, moft of which I thought |
might be rationally gueffion'd, and many of them clearly 4if- |
prov'd.  Andin purfuance of this, though I did not perhaps al-
wayes think my felf oblig’d to prolecute things further then the |
nature of my Delign requir’d, or to forget that the Matcers in b
difpute were not all of an equal weight 3 yet the RefleGions1 § °
have employ'd will , I prefume, be found fufficient to fhew

' boththar’tis eafie even for agrear Wit frequently enough to

. miftake, and much more frequently to mifs of clearly demon-

" ftrating what he pretends in matters Phyfical, for wanc of ha-

i ving fufliciently confidered the Experiments he would be

{ °  thoughttodelpifes and that Mr. Hobbs's Adverfaries need not

-!;T' e much athimed of the Name he s pleafed to give them of

|

|

Experimentarian Philofophers. It was alfo fuggefted ro me, that §
the dangerous Opinions about fome im portant, if not fundamen- |
tal, Articles of Religion I had met with in his Leviathan, and

(lé | fome other of his Writings,having made but too great Imprefli-

i ons upon divers perfons, (who, though faid to be for the moft

I ~ part eicher of greater Quality,or of greater Wit then Learning,do -

l’ yet divers of them deferve better Principles) thefe Errots being
chiefly recommended by the Opinion they had of Mr, Hobbs's

i - demonftrative way of Philofophy 5 it might poflibly prove |
g ~ fome fervice to higher Traths then thofe in Controverfie be-

' tweenhum and me, to thew that in the Phyficks themfelves his |
- £ 5 Opinions,




The Preface,

- ! Opinions, and even his Ratiocinations, have nofuch great advan-
d tage over thofe of fome Orthodox Chriftian Nacuralits. But/
for all this,as lictle as T would grudge to write a much longer then
the following Difcourfe to do Religion the lesft fervices yet
thinking it fit to leave Controverfies of this kind to thofe whom
they more particularly concern, I {hould {carce in the Introduc-
tion to a Difpute about the Air have atall mentioned any thing
- ofthis nature, but thac Mr. Hebos in the Preface to his Dialogue
: is pleafed (though I know not to what purpofe in that place) to
| fpak without limitationor diftinction (and conlequently unwa-
rily enough at leaft) of the things faid in the Books of Natura-
lifts concerning immaterial {ubftances, (and fure fome things
trwe, (atlealt Thatthereare [uch Beings) as well as fome chings
. erroneons, are there faid:) though hehath been by the learned
. D:. More and others publickly accufed. to have taughe; That
7 %is abfurd to believe that there either i e
- § | are or can-be any,  Which yet me- ;;}gfffa bominis Pbiiaf;ﬁﬁ aq;i _
& thinks he fhould not do, fince elfe- o/ o gnirom mirabites fup- 1_
§  where and in this very Dialogue he ‘ponere magnitudines, contravero

| bailds fevetal tt_lings inhis Philofophy :’:;Z‘i"’jj;fm E?iﬁiﬁi}:}fﬁ;ﬁ; _
- upon the Creation of the World, and uite gt usrag, creare, tam maz - -
| an Infinite Power: And how a thing 74 quam minima. Mz Hobbs in

material can create matter and have an. [ Dizlogue ot the Air, pge

Infinite Power, I confels I do not un- elfewherc. s

d_ﬁrﬁaﬂd- : ' | _
~* Tdoubt not but Criticall Readers will think I might have
_excepted againft many more particulars in Mr. Hobbs's Book
thenI have Examin’d 3 and indeed about this 1 dare not con-
tend with them,  For befides that I may through hafte and

inﬁil’po..{-'ed.,ne{!‘e to quarrel , have over-feen feverall things
~ whichan Eye either feverer or more attentive would have ob-
" feryids 1purpofely paft by divers things I didnot altogerher
. | over-look 5 partly, becaufe I thought itneedleffe to queftion.
them (having no want of ather Objections) and partly, becanfe - i
s B ) cauldnaE (0:in few words,and was loath to engage in needlefs. z '

= and.

e i e b o il

e i e -




T
e e ———
-ty
-‘ ']

oz il b
45 A .

The Prefuace,

and long.winded Difputes: And perhaps I was too weaty of §
my Employment tobe willing to fpend many words when [
could fafely fpare them. And though o_thers W-ll.l poflibly chink
it ftrange, that a Member of the Society he is fo fevere rq
fhounld not take notice of fuch paﬂ"ages as thefe, Nam conve-
niant ({ayes he, fpeaking of the Pirtuofi that meer at Grefham
Colledge) Studia conferant, Experimenia faciant quantym v,
lunt, wifi & principiss utantur mess uinil proficient ; and again,
Ne illi qua dicerent non videntur cogitaffe, [ed fortitos effe s and
ellewhere, Conjicere hing lices, quim fint boni ratioctwatores, op |
que fit ab illss expectanda Philofophia Naturalss o and (to trouble

younomore) Ad canfas antem propier quas proficere ne panlps
lum quidem petniflis nec poreritts; accedunt etiam alia, ut odiym
Hebbii, quia nimsigm liber? Jeripferat de Adcademiss veritarom :
Nam ex o tempore irati Phyfici & Mathematici veritatens ab ¢
venientem non recepturos fe palam. profefsi funt : ‘Though, as I
faid, fome may wonder I fhould filently pretermit fuch paflages
as thefe ; yet befides what I elfewhere {ay by way of Account
of my fodoing, I(hall here tell them, that I prefume fome
forts of Readers will more eafily pardon me for neglecting fuch
Expreflions, then they will Mr. Hobés for ufing them, And

“ I confeffe, I thought I fhould find it more eafie to {ay mothing

at all to fuch p.flages, then {ay any thing withont {aying
fomewhat that would offend a Perfon that conld allow himfelf
to fay fuch things. Though I ignore not that divers Readers
will much the Jefle rellifh the following Difcourfe, for my ha-

ving,perchance not alcogerher for want of knowing how to write
-otherwife, forborn to furnifh it with quick and [mare Expref
Arons, which are wont to be employ'd in Difputes, to expofe

- -or depreciate an Adverfaries Perfon or Caule, and which are

‘ulnally not the leaft things that (erve to amufle fuch Readers,

and engage their attention.  Buc I fear I bave much lefle peed

to make Excufes for:my Omiffions, ._I}'hfﬂ"fﬂ,_l“'-.;hﬂﬁf!ﬂggiﬂ the fol-

Jowing Examen been reduc’d by the, Nuture of my Tgs*k:m*‘h? |

fo many things which Intelligent Readers need not be tanghe




The Preface,

by me, And ¢herefore fuch fhall have my confent to skip, 1
| they pleafe, the whole Difcourfes which though I could {carce
| ppon fuch an Occafion make a very Inftrpétive one, yet i(f
| they will be pleas'd to forgive me its Barrennefle, 1 hope
hereafter toavoid the like Temptations of writing 2gain at the
like rate, SasEa :
And having faid thus much as to the Reafons of my penning
the following Difcousfe, I muft adde fomeching, though obut
little, touching the Mamner ofit:  Wherein I hope 1 have not -
mach, if ac all, fwerv’d from what I propos'd co my felf, name-
ly, to give an Example of Difputing in Prine againft a Provo-
king, though unprovoked, Adverfary, without Bicternefs and
Incivility, and without purfuing thofe things which bow much
more foever they belong to the Perfon of an Antagonift then
to his Caufe, are wont to make spa great part (if not the
oreateft) of Books divulg’d onfuch Occafions. But fincel in-
tend what I-write for Intelligent and lIagenious Readers, I - :
.« dare expeé thar' my forbearing o infift on fuch things as I. E
judg’d wholly extrinfecal to the Opiaions and Arguments I |
examine will be afcrib’d to the true Caufe, That my Dif-
courfe will not be thought to have the lefle of Reafon for ha-
ving the lefs of Paffion ;- and (efpecially) That my filence as:
to thofe things that are {pokento the Difparagement of the
Illuftrious Company that meets at Grefham Colledge, will be.
look'd upon only as an effe of my jedging it fic to leave them:
the full Liberty to: right themfelves, it they think ic worch
while, by fome better Pen then mine.  And if Mr. Hebbs think .
fit to {ay any thing to the following Difcourfe, it will not be
- amiffe that his Reply be as inoffenfive as I have endevour’d to
make my Examen. For having difpacch’d as mach asT chink.
requifite tofay of this Controvetfie my felf, and having other.
~(and 1 hope better) Employments for my lealure hours, if I can
getany 5 | muftleave the further Difputes, if any (hall arife, to
be manag'd by others, who, it Mr. Hobbs refufle to imitate my
way of writing, will poffibly make no fcruple to imitate his,
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i The Preface. |
and put him in mind of that Law of Vefpafian , upon which
timfelf would be thoughe to ground that beap of ftrange Titles

£ s he beftows upon the two Learned Savilisy |
u gLl = |
(fpclgingtu D:}E{nr s Profeflors, That fﬁﬁ##!ﬂﬁf#f!ﬂg#%ﬂ il Lag- | |

- - .f
J.wallisand Dotor gyage firfk , but civil and lawfull to return! §
S Ward) you uncivil

Ecclefiafticks,Inhu- = 1 Dave but one thing more to adde ; which

mane Divines, De- 15, that I would not befo far miftaken, as tq
doflore of Morality,  be upon the ‘Account of what I have written
unafinousCollegues,

 Egregious pair of ~ againft my two Adverfaries, look’d upon asi

Yacharsmoflt wree.  Perfon wedded to his Opinions: For not hy-
ched Pipdices and |

: Indices  Academia- VIBE hitherto learn’d thac either of their Books
vums and remem- has yet made Prﬂfelym,lprel’ume;t will not
ocr Velpaffans Law, he wonder’d at that they have notmade me
&ec. Mr. Hobbs Lef- - B
fons.page 64, ome. And tt!ﬂ_llgh the two Learned Authors |

- I'have anfwer’d, bave given me no Caufe to |
retract any of my Opinions s yet as ’tis not improbable that 0-
thers reafoning upon better Principles may do whac thefe
bave not done, foIam fill of the fame temper I was of whep

1 us'd to propofe my Thoughts but as Conjectures.




ERREME N
Of the greateft Part, of Mr. Hobbs's

i

CHAP. 1 :

*

The Occafion and Scope.of the prefent Treatife.

-

== Eeting the_other day with a Treatile then newly
S5l publih@®y Mr, Hebbs, and intituled Dialogus
Phyficus De Natura Aeriss The Name of the
Author, the Subject of the Book, and the Infor-
! mation I'had a good while before receied from
~ . his Friends that hé was wiiting againft me, in-

vited me tn petufe irasa Dilcourfe wherein T mighe probably

find my felf concern'd ¢ nor was I deceived in my Expectation.
though I be not exprefly nam’d there, and though fome things

e Title- Page; and fome others in the Book it fel F,.--’T%Em_ o
make the chief Defign of it to be the Difparagement of the
Society that is wont to meet at

Greflum Colledge s yetthe Ar-
e _ v ~ guments




- : (2)
cuments are for the moft part levelled at fome Writings of
mine, publifhed fome of them the year before, and fome of |
them this laft Spring s  Asthe Experiments, whofe Explicagi-
ons he is pleafed to cenfure, do all along declare, I confeffe
1 was fomewhat {urpriz'd to find thar Mt Hebés, whom if my
Books have at all mentioned, it has been with refpect, fhould
fall upon a perfon that had not proveked him, whileft fuch Mz
thematicians as Dr, wallis , Dr. Ward, Tacquer, and Morany
(Men much too famous to bs defpicable Adverfaries) having
agood while {ince profefledly and wachalleng’d written againf
him, he hath yer, the whole Difcourfes of fome, and fo greal
apart of the Objections of the others, to reply to. And it
fomewhat added to my -wonder, that 2 Writer of Poliricks
(bould caufelefly and needlefly, for onghe Ican. learn, fall upon
a Society, whereof, befides many other Perfons of Quality and
men of Pares;his owii grear Patron,a0d my highly Honour'd and
Learned Friend, The¢ Earl of Devorfhire himfeit, is an Iilultrious
Member, And as for me, 1 fhal not fcruple to confels,chat I could
have been well enough contented M. Hobbs had fpared this Dia-
logue, partly’ becaufe 1have a natural Indilpos’dne®s to Cou-
tention, partly becaule I am at prefent diftracted by ftore of
other Employments both of a Publick and a Private nature,

il / (and particularly by the publithing of three ot four Books of dif-
| - fering Subjedts, and Printed in fever M laces ) pirtly becaufe

A Mr. Hobbs's Objectionsare of {uch a Nacure, thac perhaps my
i Replies; though as fhott as (my Defign mention’d in the Pre-
tace confidered) 1 cun conveniently make them 5+ will amount to
alonger Dilcoarfe then moft Readers will thiak che Obyections
neededs and partly too, becaule Mr. Hobbs is pleas’d to write '
ot divers Worthy and Learned Men in (o depreciting, andof J+ -
- himfelf in (o differing, away, thac T fear I fhall find it fome-
- what uneafie to reraim (under fuch Provocations to declineit) §
the Civility I 4m wont; and am defirous to wrire wich 5 and that
Tk alioft defpair of diffenting withour an.abfolate Rupture

 trom a Perfon, whofe way of Difcourfing is fuch, thac fl’mgli

‘.*" . %
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(3 |
I thall not give it any Epithete; yet I confefs it leaves me but
licele hope that 1can oppofe him without angering him.

But however, becauleif I can (as Iinfend to do) fo far com-
ply with my Inclinations and my Cuftom, as to wave perfonall
and extrinfick Mateers, and reftrain my felf to the Examen of
the Argumentative part of bis Difcourfe ; My Reply will not
need to be prolixs and becaufe he has vouchfafed rather to
fingle out a young Writer, whole Books (at leaft of Matters
Philofophical) do but begin to appear in the World , thento
defend himfelf againft thofe Iluftrious Enemies, upon whom he
might expect to gain much more Honour ; and becaufe Mr.
Hyoos's Name wiay with-fome Readers give his Arguments-an
Efficacy which their own Nature could not confer onthem s 1
muft refolve to fubmit to what he and my Concern for the

Truths be rejeéts impofe upon me. But to fhorten asmuchas -

I can a Work to which [ can allow but very litcle time, it will
be expedient before I defcend to the Examination of Particulars,
to premife three or four Advertifements touching the Occafion
and the Nature of the Controverfie, that I might not be re-
ducd to a frequent and unwelcome Inculcation of the fame
things,

p—

=

=g CHAP. 11, = S
0f f s miftakes qf My. Hobbs tﬂzf-dai}g matiers qf ﬁlﬁ}
; and the /fgﬂmr’.f Doétrine. ,

‘A Ndfilt, whereas Mr, Hobbs is pleas’d to write as if the Ex-
-+ Mplications and Experiments to be met with in the Phyfico-

- Mcchanical Treatife he cenfures, were thofe of the whole
. Seciety at Grefbam Colledge s I muft do them that Rieht to de-
clate, that this way of Proceeding is manifeftly grounded upon a
Miftake, Iwill not affirm that the Miftake was wilful, thac Mr.
- Hobbs might give himfelf a pretence to Quarrel witk them, (who

have hitherto fufpended the D:eclgt-i-ng themfelves as a Society)

-
-
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(4)
in the controverted Points. But there are fome that think
Mt, Hoobs might very ealily ‘have avoided this Miftake: fince
the Book he cenfures was publifbed (and perhaps taken notice |

- of by moft of the Zirtuofi here) fome Months before the Society |

was begun.  And the Experiments themfelves had been long |
betore the Book came forth, not only feen and difcourfed of |
by divers Learned Men and Illuftrious Perfons, but had the Ho. |

; ~nour to have our great Monarch of the Virtuofi; as well as of |
-\ Great Britain, for a Spectator. And though poflibly divers of the [ -
*Learned Members of our Affembly may have no unfavourable |

opinion of what T bave delivered in that Book 5 yetthe Affem- |
bly, asfuch, has been o far from Adopting or Owning my - |
pinions as theirs, thac it has wich Approbation been propos'd a-

‘mong them, torepeat the Experiments, and take a reviewof:

the Explications, that upona ftri& Examen of the feveral Opr-

“nions, and the Objections that could be broughtin againgt them,

they might {ee what Judgement will be ficto be paft on them. §
And although therebe very few Philofophers whofe Parts may
make their Judgement more formidable to me 5 yet to comply
with their Defign, whatfoever the event mightbe, I prefented |
them the Engine it (elf, 1had made ufe of and defcrib’d inmy
Book s chufing rather to undergo their Cenfures,then want theit
Inftructions. - By which ic may appear, upon how litl: oround
M. Hobbs has thought fit to impute to the Society thofe Opi-
nions which (how Erroneous foever he is pleas’d to think them,)
Imuft owntobe mine. And this Jultice I the rather do It
becaufe ’tisall that I am to do inthis Treatife on their Behalf,

- not only forthe Reaflons above Intimated, but becaufe the Vin:

dication of (uch an Aflembly againft-Mr. Hobbs deferves a better

Pen then mine, though it doth not need i¢.

Secondly, undertaking thenthe Defence @fmy éwn Caule,

~ without Interefling them in my Quarrel, I muft next admonith
the Reader, that whereasMr. Hobbs writes, as if the new Bx-

 Peximents were devifed, or at leaft employ’d, to prove avacHum;
he isia this likewife m iftaken. Forneither hasthe Societyde-

clared

L]




clared either for or againft' a Pacuwm, norhave I : Nay I Have ’
aot only forborn to profefs my felf a Vacuift, or a Plenift, but
T'have in 2 fic place of my Epiftle exprefly {3id, thac I refervid
the declaring of my own Opinton touching that Point to ano-
ther Difcourle (which as vetr is not publithed.) Wherefore .
Mt Hobbs either injures of miftakes thofe, whom he will needs |
‘make his Adverfaries, when hereprefents the new Experiments :

# as Demonfirations alledg’d by profe(s’d Vacuifts to d-i[%rove the

TFulnefs of the World. :And though I'{hall be oblig'd in the fol-
lowing Difcoutfe-to reject Mr, Hobbs's Suppolition of & Plennm;

“yet I intend not thereby to declare whether or no 1 do abfolute- |
ly allow a Pacunm. But that which I drive at, and which alone ??
my prefent Work exats, is tethew that I may reafonably op- 1
pofe the Hypothefis of a Plennms, as it is ftated by Mr, Hoobs: :
and confequently, unle(s he had better prov'd it, 1 may very
well refufe to let Him take it for demonftrated, Butlistend not

~toqueftion whether or no other Plenifts may not have better

Arguments then'his Principles have fuggefted to him : nor to |
deny but that the Cartefians, may without granting @ Vacuam, g
. give a more plaufible Account (whether trueorno) of divers ot :
. the Phenomena of our Engine, if they wll add, as fome of them ,,'
g of late have done the Spring of the Air'to their Hypothafis, ;
. Thacthe Celeftial Matter of which the Air does in great pait i
confift, is fubtile enough freely to pafs through the Pores of the i
clofeft Bodies*and even Glafs it felf. | : |
As for the Aflertion Non dari wacanm, though, as 1 (aid, I ;

need not in this place declare my felf either for or againftic, yer

~ Iconfefs Ido not find that M. Hobbs, though all along this

'i(cauf-fe. he argues from this Principle againft thofe he thinks - "
~Vacuifts, has demonftrated it. Forinhis Book pe. ...
~ Corpore (though a main pare of it depend upon the (7 ;"

r ‘Plepitude of the World) Hehas that, I remember;
‘but one pofitive Argument (indeed he thinks that unan{werable) .

“toevince it. And chat is drawn from this Experiment & That if

- aGardeners Watering- Pot be filld with Watery the hole at the top
R : éf‘frﬁg; .




e (6)

I belng fEopt, the Water will not flow out at any of the holes in the bys.

il | tom : But :rffbe finger beremovedto let inthe Ay dﬁﬂw, 2t will ruy
ont at them all 5 and, as foon as the finger is applied to it again, the
Water will {uddenly and totally be flayed again from running. out,
The canfe whereof ({ubjoyns he) feems 0 be no other bus this, that
tiue Water cannot by its natwral endeavour to defcend drive down the
Alr belomit, becan(evhereis no place for it to go snto sunlefle cithy §
0y thrufling away the next contiguous "Air it proceed 0y continual ent |
deavour to the hole at the 1op, where it may enter and fucceed inithe |
placeof the Water that floweth out 5 or elfe by refiffing the endia-
vour of the Watcr downwards penetrate the [ame , and pafs up
throngh it, | |

- Bacchis Experiment, as an obvious one, and without dres.
ming that Mr. Hobbs had laid fuch fire(s upon it, I have inciden-
tally anfwer’d in what I fay in two or three paflages on the thir.
ty third Experiment of my Epiftle. But after found that it had
been more fully anfwer’d (butupon Grouads fome of which ]

- donot need)by my Learned Friend Dr.ward, with whom I thus |
take M Hobbs his Argument to pieces, The Caafe,according  §
to Mr. Hobbs, of the Sufpenfion of the Water in the Veffelis;, |
thac the Water cannot thruft away the Air, 2. And it cagnor’ | -

- thruft that away unlefs Air fucceed in its place. 3. But Ait

i cannot {ucceedin its place, unlefs either b - getting in at che
I upper Orifice, orat the Holes that perforate the bottom, By
'8 which view of the Argument it appears that the main force of it
n lies in the fecond Propofition s but neither doth he demonftrare
“ - that (whichsomiffion might excufe-us from any further An-

{fwer) norindeed do I think i¢ crue.  For if ..the'Wareti'ng-- Pot

were tall enough, whar Reafon is there, why the Water fhould

not run out at the Holes of it ¢ as Monfiewr Pafchall’s E xperiment

| mentioned in my Epiftle manifefts; That thongh in 2 Glafs-

~ Tube Hermetically fealed at one end, and feveral times aslong

8 as a Watering-Pot, the Water will not fall down; yet it will,

if the Tube exceed two or three and thirty foot, or thereabouts.

And indeed the Sufpenfion or Defcent of ‘the Water depends
oot | | -upon
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ppon the Proportion betwixt the weight of the Aqueous Pillar
that tends downwardss and the Refiftance or Preflure of the
Airchat can come to bear againft it, For as on the orfe fide,
when the height of that Pillar is {oincreasd, as that it can out-
weigh the Aimofpberical Cylinder that oppofes its Defcent,
'twill flow out cill thofe two Cylinders come to an « £quilibrism:
~fo on the other fide if inftead of increaling the length of the Cy-
linder of the Water, you leflen the preflure and refiltence of the
_Air, the Water will likewile defcend, though the Pillar be ve-
" vy (hort, as I have (hewn in the nineteenth Experiment 5 where;
by withdrawing fome of the Air in the* Receiver, and thereby
weakning its Spring, the Water in a2 Tube Hermetically feal'd
ar one end of but about feur foot long fubfided about theee foot,
though That the {pace relinquith'd by the Water was not full of
Air, as Mr. Hobbs his Argumentation requires it fhould be,
may be prov’d by what is there added, Thar by letting in the out-
ward Air when the Water was (unk [0 low it was imamediately impell d
wp again 10 the higher partsef the Tube, ' |

e Andindeed (aslelfewhere dilcourfe) it feems I» fome Dia:

| &me 2 difficule marter for thofe that reje, as ot of He

WM. Hobbs jultly dees, that Conceit of Natures
Abhotring a Facuwm, and making it, asic were, her Bufinefsto
hinder it, to prove there can be no Pacunm at all by any parti-
cular Experiment. For if the Fulnefs of the World be not |

~mace neceffary eicher by the Nature of Body in general, or by. |

_the Defign of the Author of the Univerfe, it can fcarce be eafie
to prove by a particular-Experiment, that no Humane Forceor
Art can contrive a way of overcoming at leaft for fome time,.
and as to fome fpace,either the Gravigy of fluid Bodjes, or what=
ever other Quality of the Air or Water it is by which the Con-

. uguity of the neighbouring Parts ot the World is wont to be -
_maintain'd. As we fee the Water that will not defcend evenin:
a Tube of thirey foot, (and thereby has made men think 1t will
‘never defcend whileft the Air is not permitted to fucceed it,) 4

may by our Engine be breught to fubfide in a Tube of abouta- A
| | | | | foot:

-




| - (.89
footlong: And I fhall here add this out of my (yet unpublifht)
Dialogues of Flame and Heat s That whileft only particalar
Experiments are brought to aflert the Impoflibilicy qf aVacuum,
pevhaps the Vacuifts will have the Advantage on their fide, For
a thoufand Experiments are not of that force to prove univerfal-
ly that a thing cannot be effected, asone that thews it may be,
Is to prove the contrary. And the Vacuifts have as well as the
- Plenifts ftore of Experiments on their fide that feem to favogr
their Hypoipefis, according to which, were it true, T fee not why
they may not folve the Obje&ions drawn from either the afcen-
fion-of Liquors upon Suéion , or the non-defcenfion of Li-
quors in W atering- Pots -clos’d at thetop, or from any of the
like Experiments I have yet mer with, in cafe the ‘Weight and
Spring of the Air be taken in to folve the Phenomens. And the
“. Vacuifts will have this Advantage, that if Mr, Hebbs (hall fay
that itis as lawful for him to aflume a Plegam as for others to
affume aZacunm 5 noc only it may be an{wer d, "tis alfo as lawfyl
for them to aflume the contrary 5 and he but Barely Afluming,
it - not Proving a Plenum, his Do&rine will ftill remain queftiong b
able.  But I think I could fay more in favour of the Vacuiﬂ!
Experiments ; namely, That whereas in fome Phesomenaof thet

.:-,‘;.F'-T-‘- 3
=

i ~ Torrecellian Experiment, and in many of thofe of our Engine,
M. Hobbs proves the fpace deferted by ‘the Quickfilver or the
Alr to have no Vacuity, becaufe according to his Suppofition §
| . the: World is full s and not by any fenfible Phenomena that b
prove the Spacein Queftion to be perfecly full - (Forno lels. §°
I,. - Fulnefsis requifice to the truth of his Hypothefis :) The Vacuifts
i - onthe other fide need not go about to prove that thofe Spaces -
| arenot full by their Hypotiagfis« But they prove it by this, that

itappears:by fenfible Phenomena, that the Quickfilver deferts

the upper part of the Tube ; and that much Airis pump’d out

ot our Receiger, (The firft of which is evident to the Eye ; and

. t,hﬁﬁihﬁ:tﬁﬂ, when _t;_f_b_ﬁ'_. Pampis kep:under Water.) But
't coes not appear by the like Phenomena, that the Air (as M.
HovbMwould Eave it m bis Elements) does Succeed to fill, I fay,
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perfeétly to fill the deferted fpace s which alfo they will con-

frm from hence, that inthe Torreceliian Experiment by incli-

ning the Tube the relinquiflid {pace may be again readily fill'd

with Mercury 5 and if our exbaufted Receiver be plung'd under

Witer, that Liquor, when accefsis given it to the Cavity, vio-

lently rufhes into it, and almoft flls ic up. 5 B

From all which it feems probably deducible, That 'cis a very

hard thing, by Mr., Hebbs'sway of managing the Controverfie,

to prove that there can be no Facaum. But as for the Cartefian’s

more {ubtile and plaufible way of aflerting a Plemum, ic concerns

me not here to Difpute againft it, or Declare for it. S

I will add this, and butthis, onthe occafion of Mr, Hobbs’s

. Building a great part of his Philofophy upon no furer 2 ground,

That we may hence learn how little Realon there is to blame

me, a5 he is pleas'd to do, for making Elaborate Experiments

and that though (as I have elfewhere purpofely and amply dif-

cours’d) obvious Experiments are by no means to be defpis’ds |
. yet dis not fafe in all Cafes to content ones {elf with {uch: Efpe- | |
18 ‘gially when there is Reafon to fufpeét that the Fhanomenonthey : |
'§ exhibitmay proceed from more Canfes then one, and toex-/

 pedt thar amore Artificial Trial may determine which of chem
1s the troe. | i e it s h

Thirdly, whereas Mr, Hobbs is pleas’d to find much faule wich

. the Society, and me, for not afligning the Caufe of Springsin_+
 peneral ; that Omiffion feeming to him very unworthy of P-hi_;e'

. lofophers: I anfwer, that the Society having hitherto,for weigh- z
.ty Reafons, forborn to determine the particular Caufes of e
" Things, there was no Reafon they, thould alter their Method, -
. for Experiments that wete not made or publithed by Themor =~ -
- by their Order. And as for me,the Title of my Book promifes g

fome Experiments touching the Spring of the Air and its Effeés,
not Speculations of the Caufes of Springs in general. My a-
vow'd Intention was candidly to communicate with the Curious
‘fome Experiments which I thonghe their Novelty would render e
le to them, wherein I have the good luck not-to have “ L)

| c been ]
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been miftaken s nor can I be jaftly cenfurd for not performing
SR ~whatl did not undertake, nor was oblig’d 0. And pethaps
e M, Hobbs would more prejudice the Commonwealth of Lex.
ning by his feverity, then he has yet Advantag’d it by any ogher
way, if he could obrain, that none (hould publith an Exper;. |
ment or Obfervation that cannot by dedu@ion from the Fif
_ and Catholick Principles of Philofophy affign the true Caufe of |
it. But when Itake upon me to write, as Mr. Hobbs has dope,
Elements of Philofophy, then perhaps I fhall be able to givean |
- Account of Springs, not much more unfatisfactory then others
think his, For though he referre us to his Explication given of §
the Motion of Reftitution in his Book De Corpore s yet in the
22, Chapter and 30, Section, which profefledly contains his |
Theory of ir, after having premis’'d; (what rightly incerprered
may be true enough,) that the Caufe of the Reftitution pro-
- €eedsnot from the taking away the force by which they were
comprefied or extended (the removing of Impediments not having
e Efficacy of 4 Caufe) that which follows to the end of the Se- 1
Gion is only this:  The Canfe therefore of their Reftitution is (om:
Moston either of the Parts of the Ambient, or of the Parts of the Be-
dy comprefs'd or cxtended. But the Paris of the Ambient havem
‘endeavonr which contributes to their Compre(sion or E xtenfion, v §
. bothe ﬁttiﬁg them at Liberty or Reflutntion, 1t remarns therefort, §
* , that from the time of their Compre[sion or Extenfion, there be lefi §
-~ Jome endeavonr (or Motion)by which the Impediment being removds §
i every Part refumes 1is former place s that is to fay, the Whole ree §
fbores it felf.  Now this notwithftanding, Iam o dull, or fowa §
I 1y, thatthough I'had met with this paffage, and all the Praifes b

-

i ‘the Author in ‘his Dialogue gives it, yet I fhould have made §
~ fome fcruple to undertake the affigning the true Caule of §
Springs in general. For firft, the Learned Gaffendsns, and the o
-~ Eptewreans both Ancient and Modern, together with divers othet [
Natuealifts, do not admit what Mr, Hobbs {uppofes a few

'I o 5 -. X
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. lines before, that Thar whichis at reft cannot bemov'd but bys |
- | moved and contignoms Movent. For they thin:k-'Mafion,;cfraé foi
| e T Tea
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fealt conatns ad motum, dn unloofeible Property, congemt te
Matzer. (And, by the way, whatever exceptions I have to this
Opinion, vet I am not fatisfied with that Principle of Mr. Hobbs,

though it be the Fundamental one of his Philofophy s unlels ic
be more warily propos’ds For to aflerc univerfally and w choue

exception, as he does inhis Elements, thatnothing can be ma-
ved but by a Body contiguous and moved s 1 do not rake to

be true, not confiftenc with his otber Affumptions. This I
elfwhere (ina Difcour(e againft another then Mr. Hobbs, about
the Chriftian Religion) prove more at large : But now ic will {ut-

fice to reprelent that Mr. Hobos not only admitting, but ma-

king ufe in his Philofophy of the Creation of the World, either
he muft allow that Motion is Natural to fome, if not all Parts of
Matcer 5 o that God pat them into 2 Motion not included in

-~ their Nature. From which it will neceffarily follow, that ac

leaft fome Bodies may have Motion though it be not given
them by any Body contiguous and moved, as an actentive con-
fiderer may eafily difcern, But to return to the Caufe of Springs,
Secondly, whereas Mr. Hobbs affumes that the Parts of the Am-

- bient have no endeavour which contributes to their Comprefli-

on or Extenfion, nmor tothe fetting of them at Liberty or Re-

| ftitution: He= faies this indeed, but does not go about to prove
‘§  it. AndIfhould che lefs have made this precarious Affertion,
§  becaufechat after the celebrated Des Cartes himfelf, the ‘Carte-
§  [ian Philofophers generally afcribed the Motion of Reftitution to
‘B the paffage of a fubtile Ethereal Subftance (and an < £ther
- M, Hobbs al{o admits) through the Pores of the Springy Body,
- which ftriving to obtain its wonted Freedom of paflage, re-
§ foresthem to the fhape and bignefs from which they were- for-
- ced, Nay,Ihallhave occafion to fhew anon that Mr. Hobbs
- bhimfelf, whatever he {ay in this place, does elfewhere afcribe
- a Motion of their own to multitudes of Terreftrial Corpulcles.
And I might add, that elfewhere be fpeaks of the re-kindling of
|  theFire taken out of the Receiver after thismanner. = . -
 Quanguamwis illins motus in Recipiente (wt loquimint) vt 20
' e C-2 EvA"

-
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exjaicnaso dinyinuta fit, oppreflaab Airisintus commoti confiftentia,
OB tamen extingwitur s & propterea lovataopprefiione, (atis habebis
virinm ad cxcitandnm phantafiam lucis quanguam debiliorem. By
¥ fhall rather fubjoyn, That yer; thirdly, Tdonot think it im-
probable what the Learned Gaffendms had tanghe, and what Me, |
Hobbs here teaches, that the Reftitution of bent Springs may
proceed from a certain Endeavour or Motion in their internil

- Parts (lefe from the time of their Compreffion or Extenfion)
witich when the Impediment is remov.d, makes every Parere-

{ume its former place, and thereby makes the Whole reftoreic |
felf.  But this notwithftanding, I fear’d orhers might be as Ins §

- quifitive as my felf, and might expe& from him that would pa-
dertake to fettle a general Theory of the Motion of R efticution, B
the clear and diftinGt Explication of leveral Phenomena thatl
had met wirh, which are not touch’d, nor pernaps were, fome of

 them, thoughc upon, by Mr. Hobbse As firlt, why fucha de.
rerminate Temper of Iron and Steel is requifice tomake it Elz- | |

Mical 5 fo that if after having been hardned and gradually heated §
1t be {uddenly cool'd at an inconvenient pont of time, ic wil §
be brittle, and fit to make Gravers and other rigid Tools, not §

~ Springs. Next, why Bows and other Elaftical Bodies, if they §

. be kept too long bet, lofe in procefs of time almoft all thei i
- Elaftical Power, and continue crooked,  Thirdly, why notonly §
~divers {olid Bodies as well as Lead and Gold, which beforeuy §
al, one would think as likely as many Springy ones to have §
their Parts put into a due Motion by the force that bends them,
fhould be devoid of an Elufdical Power,  Fourcthly, whackind §
- ©f Motion, ‘and what kind of Texture it is, by virtue whereof, §
- .the Part¢'ot 4 Body being for'a very fhore time putinto Motion;, §
~ do fome Months, perhaps fome Years, rerain in great parcd g
. fmart Motion, without in fo long atime communtcating 1wt §F
- _the Ambient Bodies, to fome or other of which mulricudesof F
them are perpetually contiguous, and thereby lofing it them- §
~ {elves. Why-upon fuch a bare and inartificial change made inthe |
Texcure of aBody-as is fcarce ac all difcernable to the Eﬂ?ﬁl 1& |
b | ould f
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(hould 4cquire a firong Spring that it had not before (as Ihave

try’d upon Silver and. Copper, which though flex ble before

they were haimmer’d, yet being beaten intothin Plates obtain'd
a notable Spring 1)-And why (which may feem more {trange,up-
on agother light change of Texture) the acquired Spring may
prefently be loft again 5 as I have try’d in Silver, that Chy mifts
reach us. lofes nothing in the fire, whick having by being ham-

mer'd acquird a ftrong Spring, we have prefently made flexible *

again as before, by only heating it red-hot, without {o much
as melting it 5 which argues that in Spriags, Texture IS as well
to be confidered as Motion. Tothefe] might add other Parti-
culars thae I had either made or obferv’d (and mention in ano-
ther Treatife) concerning Springs 5 all which Phesomena perhaps
every one that has read what we bave lately recited out of Mr.
Hebbs. will not prefently be able fausfaltorily to explicate, So

that I hope the equitable Reader wilnot think it a fault that(coa-
tenting my felf co propole the two Explications of Springs,I (aw
. moftlik’d among the Curious ;to which T fhould have added
i Mr, Hebbs’s, if | had found it as much efteemed) 1 declind en-
. gaging my felfin Controverfies about the Osigine of Motion, .

and (uch other high Speculations, as, had,my Abjlities enabled
me, neither my Defign exated, nor my leilure permitted that
1hould profecute. Andthongh Mr. Hobbs be plealed to fpeak

¢ thus of his Notion concerning the Reftitution of Bodies;
 Sinequa Hypothefs quantufsunque labor, ars, [umptus, ad:
. rerym natwralium invifibiles caufas inveniendas adhibe-
~turyfruffraerit = Yet whether thac bold Affertion fhould paffe-
* foran Argament, for an Hyperbole, or for a Complement to-
| himfelf; Tam concent to Jec the Reader judge.
- . Fourthly, Mr, Hebbs in divers paflages wherein-he difputes:
" againft me, feems to have mifapprehended my Notion of the |
i Air. ForwhenIfay, that the Air has Gravity and an Elaftical
. Power, or thac the Air is, in great part, pump'd out of the
~ Receiver, ’tis plain enough thacl take the Air inthe obvious.

i .
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breath, and wherein we move. Nordo I find that any other of
my Readers do otherwife underftand me, Bat Mr. Hovbs
feems to think he hes (ufficiently confuted me, if in fome’ cafes
he have prov’d (which whether he have done well or no is not
bere to be examin'd) that thereis a fubtile fubftance, which he
calls e£ther (but which I with he had better explain’d) in fome
places which [ take not to be fill'd with Air s and that the o £t/er
has or has not fome Accidents which I deny or alcribe to ¢he
Alr, Whereas I deny not but that the 4emephere or fluid Body
that {urrounds the rer7aqueons Globe,may, befides the groffer and
more folid Corpufcles wherewith it abouads, confift of a thin-
ner Matcer, which for diftinétion fake I alfo now and then call
Ethereal.  And therefore though 1did not think my felf oblig'd
to declare againft either the dtomical or che Cartefian Hypothefis
touching the Nature of the Air, yet1 proposd the later roo as
probable (which as it excludes a Zacoum, {o it makes the Ajt
confift in great part of a Celeftial Matter.) And my incidencal
Explications of the Rarefiction and Condeafation of the Air,
togethel with my comparing it to a Fleece of Wooll, {uffici-
ently declare thac I take it not tobe 2 Homogeneous Body ; and
though there be Air intercepted betwixt the Hairs of Wooll,
- yetincaleIfhould prove thata Box were not fo full of Wooll
as before, becanfe the moft ‘part of the Hairs had been taken |

- out, Ifhould not think beargued well againft me, that (hould

onely prove that the Box contain’d as much of Matter, confift-
1ng of Air and Wooll together, afterwards as before. Nor do
I think Mr. Hobbs has in divers paflages, wherein he fuppofes he
difputes againft me, much more direétly contradicted what I
teach concerning the Air, if thar word berighely and in my fenfe
uncerftood. And on this occafion I muft crave leave to add,
that whereas he is pleas’d to intimate thac I mifreprefent the Car-
tefian Hypothefis, afcribing that to the Air which Des Cartes does

to Water; If the Reader chink ic worth while to compare the

Summary Account I give of that Hypothefis , with what Des
Cartes himfelf has caughe in his 45, 46, & 47. Articles ?f the




fourth Part of his Principles; wherein that~Anthor comprifeS
his Do&rine of the Nature of thie Air, he will quickly find, chat
whether or no Mr. Hobbs be miftaken, 1 am not, unlels it be
in eftimating his Hypothefis by what he teaches in his Princi-
ples, which were publithed after his Metesrs, and more elabo-
racely writcen. And as for that particular, which alone Mr.
Hobbs alledges, namely, that he makes not the Pares of Air
- but of Watet foflexible : Des €artes’s Words in the 46. Ar- @
ticle ate thefe s Cum ejus Partécnle fere ommes fint flexiles infiar

mollium plumnlaram wel tenwiom fumicwlorwms, &re. And as for i
what Mr. Hobbs (ubjoyns, Sed quifquis talis [uppofitionss Author b
fauit, parum refert,  Nam ipfa Hyposhefis, inqua motns [upponisnr ¢
materia [ubtilis [ine canfa welocisimus, & praterea Corpufulorum
innumserabiles wertigings diver[« abillins Maitriz anico motu gene- :
rate, vix [ani hominds eff. | cannot but in'Gratitude to fucha
- Perfonage declare my Diflike, to find him upon {o flight an Oc- b
cafion fo courfly us’d for an Opinion the Cenfurer of it does no ﬁ
betrer confute, and whichis thought to bein fome particulars &
_not {o unlike his own. And perhaps I fhould be afear’d that .
Mz, Hobbs's {peaking {o feverely of one that was atleaft a fa- !
mous Geometrician, might refiet upon the Englith Civility in Ej

- the opinion of Strangers, if I did not hope that thofe who have |
read Do&or Ward's Exercitation will look upon this cenfure of /

the Cartefian DoGrine by Mr. Hebbs , as provoked by that fevere Al
Judgment of Des Cartes mentioned by theDoctor in |
thele wordss Nempe hoc eft quod alicwbi admiratus  Vardi. Exer, - .
- ¢ft magnus Cartefins 5 wufquam cum five veram , E’ﬂﬁﬁf’iﬂ’ﬁ'ﬁg CaBEy L
L five fallum pofuerit, recte aliguid ex (uppefitionibns ra- 138, e
:: tiocinando iﬁﬁrre., s - - |
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. CHAPD. IIL .
Whereinthe Weight and Spring of the Aur are afferted
againft Mr. Hobbs.

- Aviug thus difpatéh’d thofe general Confiderations I

| ¥4 Achonght expedient topremife, my propofed Method leads.

me in the next place to- confider that Mr, Hobos does not, that
| remember, deny the trach of any of the mateers of fack I have
deliverd.. Nor does he, if my memory fail me not, labour to
prove that the Explications I have given of my Experiments, are §
not agreeable tothe Do@rine I propos'd: But rather. thinks fit

toreject our two grand Hypothefes themf{elves, The Weight, and

the Spring of the Air. And therefore it will fuffice us in this

Chapter, briefly, but not flightly, to prove what he is unwil:
ling to grant, - - ' |

And firft,chat the Alir (in the {enfe wherein we take the word)
is not devoid of Weight , we have prov.d by divers Experi:
ments : which having more fully deliverd in the Book it felte,

it may in this place fuffice now to name them.

One then of thefe Experiments that prove the Air's Gravity,
is, that we found a blown Bladder carefully weighed in an exad
pair of Scales, manifeftly heavier when full of Air, then when
the Air wasletout. i

Next, it has.been obfervd in our 36. Experiment, thatan §
e£Eolipile, being wellheated, and the lictle hole left ac the top §
of the Pipe being ftope,, when it was thus hot 3 upon the open
ing of that hole, when the - £elipile was grown cold again, the
exrernal Air rufhing inwith a whiftling noife at the forementi-
on’d Orifice, made the «£alipile weigh {o much more thenit did

juft before the external Air gotin, that itamounted, by compu-
“tation, to near a thoufandth part of the Weight of an equal bulk § °

“of Water. And though fome difficalty may perhaps be mov d

rouching the accuratenefs.of the proportion this way found out;, |
_ ccurate : B weiis )
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betwixt the gravities ofthofe Bodiess yet that the one aswel
as the other is aGtually heavy (whichis all that we here need con-
- tend for) the Experiment {ufficiently manitefts. -
‘Thirdly, inthe Magdeburgick Experimedt, (mentiond at the
beginning of our Epiftle) the ingenious makers of it found,
thar, having before weighed the great Receiver they were to
exhault, and having done the like atter the exeralt-
onof the Air, they found it to weigh one whole: .7 0"
 Qunceand % 3 guod fane(fayes the learned Puablither, schotum, pag.
though a Peripatetick ) luculentifsimum eft argu- =44
meptum gravitatts acres. | | oo
Fourthly, in our 36. Experiment we relate our having weigh-
ed the Air, and that fhut up in Bodies in our exhaufted Receiver, .
wherein of two Bodies of differing Natures (the onea blown <-4
Bladder, and the other a Glafs Bubble ) that were. 2quiponde- !

- rant each toa more folid Wieight before the Air was pumpt jl
~ out, that which included a good quantity of Air did manifeftly- i
- preponderate after the exhauftion. . | ¥

And to thefe four we might adde other proofs to the ftme
purpofe 5 But thac thefe contain in them fuch a variety of Cafes,
that I think it would be fuperfluous. | | 3
- But now let us fee what Mr, Hobds objects againft the newly-
mention’d Experiment of the Bladder weighed in the exhaufted
Receiver, (for the others he quérrels not with,) Qaod

R T e TR e e . T

quidens lanx ((ayes he) in qua eft vefica, magis deprimi- U O |

. burquam altera, certieffe poffunt, oculis teflibms: Quod awtem id

- A gravitase aéris naturals accidity certé fJe non poffunt 5 prefertimfi i
que fit gravitaiss caufa efficiens nefeiunt. But 1 know not whom

- M. Hotbs will perfwade, thata man canoot be fure that Lead £
1sin Specie heavier then Cork, unlefs he knows what is the effi-
cient caufe of Gravity. And Mr. Hobbs (peaks in his 30, Chap-
-+ ter (where he e xprefly treats of thac Subjet) as if that had not
- been explain’d by any man, and confequently not by any Writer
ot Statickss(and perhaps Fam therein fomewhat of his mind)And - .

- yec {ureall thefe Writers, treating of the Proportion of Heavy
= : | . e - Bodies, ~ - - =8
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- Bodies; did not write they knew not what. And, though he

mentions his own Hypoethefis, as that then which n0thing is more
likely 5 yet1 think I could frame Objeions againft ic, thag
would not eafily beanfwer'd, if my prefent cask requirdics o
it Ifound his opinion, in this poiat, embracd, as yet, by mep
of Note, Wherefore I thall now fay no more of it then ke

bimfelf doth 5 namely, that according to his DoGtrine, 1t may
B well be shought 1o desermine ( for it is 4 certain conls

i & quent) that heavy Bodies defcend with lefs and lefs vl

30.S¢&. 4 CIY, &5 they are more and more remote from tf{f L qtiator,
| andthat atthe Poles thom(elves they will either not 4.

foend at all, or not defcend by the dxis : which whether it be true
falfe, Expevience muf desermine. Which il i have: donein
his favour (an event I donot expect) I hope he will allow me 1o

 diftraft bis Hypothefis.

But torecurn to our Experimeat, The Account he gives why

S the Bladder does propend (for fo he loves to fpeak) s

this, Dugd vefica five follibus Jeve flatw oris diffenta f,

gym‘; ﬁfﬂf“m eadems wﬁm non dfﬂm{&, negare ﬁﬂfﬂ, P-rﬂ}?ttr ma-

Jorem quantitatem Atomerum follibus. vel Corpulcniornm fuligine-
orums ab halitwinflatornm. 4 experimento autems quod fit & wefi

dnflata nibil eolisgunt quod fit [ats certum. Oportuit Lancibus impont-
76 duo vafa pondere agnalia, querum alterum flet accurate claufum,

dimrﬂm#ﬂiﬁ#ﬂ s Stc enim »oy ilﬂ'i‘#m fed inclafus tamtum gir pone
deraius cffet, Quandp igitur airems fic ponderatum videbis_ medira:
bimur pofica quid dicendum fit de. Phanomeno quod yeryleris
Buts as to the Firft part of this paflage, it does not deny the
what Pures they are that make it heavy, Andas o the Second,
he feems to miftake the prefent Cafe For, there is no need

that the Airin the Bl@ddﬂr:@:, before the exhauftion of the Re-

ore when he (ubjoyns that from this Experiment we
A0i0g gwod fis fatis certwms, the Affirmationis not an
% = e o hofer

| g
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Infetence, but Precarions, And as for she 2nnexed way where-
by he would wifh to have an Experiment made fic to infer the
gravity of the Air, if he had not over-look’d what I have delive-
red in che beginning of the 36. Experiment; he would eafily have
perceivd that we did make a Trial much of the fame narure
with that he defires. For we weighed inour Receiver the Air,
ina Glafs Hermetically fealed; wherein ic was not (to ufe his
Expreflion) inflated, but only included. This is what he here ob-
jects againft the gravity of the Air in the other place (Pag. 8.
& 9.) where he faies fomething to this Controverfie s he in-
culcates al{o that we thould firft explicate what is Gravity, and
then adds, Qued Atmofphare infunst permifie corpori
e Ethereo multa tum aque tom ctiam terre particule, f.e:--
cile per(uadeor 5 (ed quod in medio «Lthere, [ur[um, deorfum, qua-

Pag. 9.5“

quavver[wm mote nec [emper altera alteris innitentes gravitent, in-

- conceptibile eff. T o which he adds two or three Reflexions, whofe
E xamen being here unneceflary, would require more time then
perhaps it would (in'reference to the prefent Controverfie) de-
ferve : for we are now enquiring not how the Air comes to gra-
. vitate , but whetber or no it have gravity. And fince
- inhis Elements of Fﬁlai!afapbg he grants, and gives his $52P, 30
Reafon for it, Thatsf Atr be blown into & hollow Cylin-
der, or into a Bladder, it will encreafe the Weight of either of them a
itele: and fince here he likewife confeffes (as we have juft now.
feen) that there are mingled with the «£#her many aqueous and

earthly (and confequently heavy) Particles: he conteffes thac

which we labour to evince ; namely, thacthe Airis not dey

of Weight, And it concerns usno more thenhimfelf; tothew
how the Corpufcles, upon whofe account the Airis heavy, make

it fo. Andthis being what Mr, Hobbs in feveral places thinks fic

to object againft the Gravity of the Airg the Reader will, 1.
fuppofe, eafily take notice that he has lefc the Experiment of

the e£olipile, and fome others, unan{wered. Though thefe

alone prove that the Air has a manifeft Weight even when it is

- not compreft, but retains its laxity,

d 2 -
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Having {aid thus mach to evince againft Mr. Hobos the Graviy
of the Air, let us now examine whether it have not alfo 2
Utrague cnim ila phan- SPTliﬁg (In the fenfe we take [P&E_’W(}l‘d in,)
tofisim gravitaiss 4. 1 Mis.though Mt Hobbs be pleasd to call (s
mofphare , tumvis E'2- -~ he alfo does the Weight of the Air) 4 Dream
fiice froe antitmpie €= ger he does himfelf grant, in effe@, asmuch
v#, fomn kmeral, Dial, Sk Al . .
p.ir, - as is requifite to prove the Spring of the Aj,

~ inthe fenfe I contend for it. - For taking upon
him to give account (how good an ane we (hall {ee anon) of that
known Experiment wherein the Air is compreft in 2 Glafs Bottle
by the forcible injection of Water, which Water, when the
Glals is unftop’t, the Air does again throw out in recoveringits

L

tormer Dimenfions s of this Experiment (I{dy) he gives this

account (Pag. 24,) Aérquo ab initio Sphara plensserat & Cor-
pHfculis tllis terreis motns motn circulars fimplice ; vi injectioni
Coactus, qui quidem purus eft exit {aquam injectam penetrans) in o
rem exirinfecum, locum relinguens aque s [equitur ergo Corpufenli

#llis terreis minus relingui loci in quo motwn [(uum wnaturalem

excercere pofsint = ‘itague ‘in (¢ mntuo impingentes 4guans urgent a8
egreffum 5 egredicntem air externns (quia aniverfum (upponstur effe
plenum) penetraty: locumque egredientss aéris fucce[sive occnpat, do-
nec Corpufcula, quantitate azris eadem veflituta, libertatem motni [ue

natwralem reciprapt, |

- But how lictle this comes (bort of granting as much Spring to
the Air as'the Cartefians do, and as I need require, may eafily
be judg'd by divers paffages in our Books and Particularly by
out propoling as not improbable, the Certefian way of explica-
ting the Spring of the Air ;5 according towhich the Corpufcles
that {wim in the «Ether, beingeach hindred by the neighbou-

fing'ones from I’he.fr-eﬁe-‘d:nm of its motion , they beat oft one
another (which Mr. Hebbs would have them do :) whence it

comesto pafs that, in any affign’d portion of Air here below,
the Corpufcles thac compofe that portion, be aten off by. one
another, do make the whole partion tend to obtain (though not
exadtly ro fillup) more room, and confequently to emulate2 |

bt
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Sbringﬁ_like that which wé fcruple not to- afcribe to acompreft

Fleece of Wooll, becaufe of alike endeavour to expand it felf,
We may enforce this by another paflage of Mr. Heobs's, that

(peaks exprefly enough to our prefent purpofe, where he gives

this Reafon of one of the Phenomena of our Engine,

] ; : Pap. 11.
Quonii per [uitoris vetrackionem acr purss imspulfus era; pye

partes autem terred impulfe nonm erapt s major erat ratio partscularnm
terrearnm que extra Cyliwdram fﬂﬂﬂri Contine crant ad. airem

prram, Lo qwh‘mqt_:;m Lo ‘txffﬁfédﬁ;,_ Th: Mortions therefore of thofe
Pﬂﬂ ?'f'z-"”zﬁﬂ”f?{’ quam ante: quare Par-  (ya1) Bodies ((peaking of the
siculeille mote minns habentes loci ad  Earthy Particles inche Alr) will
motum [wum naturalems exercendums, e Jels ._“”‘?- 15??’:“3‘3.* Ef}'._“'i‘f

o s iRy much the quastity of the inje-
ali aliis impingebant, ¢ propellebant 2 - ged Warer is greater and grea-

' o erat. ut particule gue [m- ter: fothar bycheir Motion fal-
neceffe ergo erary me p qu RS T e

ctorts fﬁpﬂﬁﬁfﬁf contigng erant {ﬁﬂﬂ'- Bodies s will murnally comprefs

e P?dfﬁﬂﬂrfﬁt. To which we may each other; and havea perperuate

adde, that Mr., Hobbs himfelf {eems E‘;ft;"’:ﬁ;f HLER ';‘féfﬁ oz
rather to reje& other mens Wayes cer thac hinders them. Elom:
of propofing the Spring of the Air, hip.30. . Sed.g. .

then refolately to deny the thing it felf.. For, #id:fli ((ayes be)
jams Elaftram stlud airis quod (uppenunt, ant impofsibile _.
effe, ant recurvendnm efJe ad Hypotise[in Hobbianams,

'Pag‘ 8

But befides: Mr. Hobbs’s Conceflions in the pailages newly
recited, and fome others s ‘we can prove the Spring.of 'the Air
by many of the Phenomena of: our Engine, which we have de-
_duc’d fromit, and of which he does nos ofter any other way of

Explication. - Wherefore we fhall now content our felves to |

prove the Spring of the Air by two Experiments:: The one not

mention'd in-our Epiftle, -andj the other .i--m.u'eb ~opposd.by Mr..

Hobbs. s i _ SSAL & P
 And Firft,if you make the Terrecellian Experiment ina Fuabe
- of between two foot and halt and three foot insength, aad if,
when the Mercury relts ac its wonted Station , you dexteronily

ftop the Orifice of the Tube wi h your Einger(that Orifice being

- liftedup as near the furface of the reftagnant Mercury as it can

—__y
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be, without giving admiffion to the externalAir) and if thenyop
quite lift pp the Tube thus ftope into the free Air, you (hall feel

upon your Finger little or no gravitation or preflure from the’
Weight of the Mercarial Cylinder diftin® from the Weight of the
12 our pe- T UDE: becaufe (as we have more fully explicated chis
fence againft Phaenomenan elfewhere) the gravity of the Quickfil.
LA, ver is balanc'd by that of the oneward Air thac thrufts
the Finger againft ic, Buc if you invert the Tube, and having
let in che Air ac the Orifice, ftop it again with your Finger, and
again let the Mercurial Cylinder lean upon that Finger; you (hall
then find your Finger ftrongly preft, and endeavour'd :o be
thruft away : which new preflure, fince it cannot come from the
Mercary, that being the very fame thac was in the Tabe before,
nor from the Weight of the admitted Air. which perhaps may
fiot amount to fo much as a grain, .to whar can we rationally a-

Jcribe it but to the Spring of the included Air , whofe force

will be as well manifeft to the Eye as the Finger, if the Tube be |
unftope under the furface of the reftagnant Mercury; for then
that inthe Glafs will not reft as before at the ufual Sration, but
be depreft beneath it 2 good way; perhaps fome Inches? And if
you make the Torrecellian Experiment in 2 thort Tube {eal’d at
neither end, but ftoprabove and below with your Fingers, you
fhall find, upon the unftopping of the upper Orifice, a new and
forcible preflure upen the Finger that keeps the lower Orifice
ftopt, made by the gravitarion of the external Air, which was be-
fore kept off from leaning wpon the Mercurial Cylinder by the
upper Fingers the Pulp of which Finger by that gravitating Air

- was before thruft into the deferted Cavity of the Tube (as we

%

have elfewhere difcourft, in a fuller meafare, of thefe Experi-

ments. ) Which will evince againft Mr.Hsbbs, both the Spring of

the Air and Gravity of the Atmofphere s fince he is as lirle as|
t alcribing thefe Phenomena o the eflicacy or abfence of my

otl ﬂmﬂmﬁ’s:magmary}w:imlm BER A S

_ Theother Experiment I fhall mention is the Fourth in our

Eplﬁim &Wﬁl}{glhaﬁef thefw&llmgand fhrir !ﬂg of aﬁliddﬂl'
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Hermetically feal’d 5 and to {ay that Glals alfo is perviousto
Air, were toaffirm what the greateft part of his Book {uppofes

fuch air per vim incafJus as he would have, we
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hung in .our: Receiver, according as the ambient Ai¢, and
confcquently its preflure, is withdrawn or {uffer’d to return. Buc
though this Experiment be {o congruous to our Hypethefis, thac
“tis generally acquiefc’d in by thofe Ingenious men that have bi-
therto feenits yet Mr. Hobb: is pleas’d to rejet cur Explicati-
on, and {ubftitute another in thefe Words, which are ail he has
concern ng this matter. Quta Cuticula omnls ex filiculis s
conflat, que propter fignras, contaclum per omnia punéfa B 'Y
accuratums babere nom poffunt, perviaergo efi vefica, cum [it outicn-
ba, mec aéri tantum, [ed cilam squas_qualis ¢ft fudor. Eadem ergo
airis per vim incufss eft comprefsio. intra veficam que extra, cu;us

~ comatus, propter viam motwum undiguaq; dicuffatam, tendit undi-

guaque ad [uperficiems wvefice concavam, Luare necc[arium eft ut
wrdiquags intume[cat, ¢ crefcente conatis vehementid tandems lace-
retwrs - Bur, if thisbe a fufficient Anfwer to fuch an Experi-

ment, 1confefs] fear it will be harder then we are yetaware of @ ._
to prove any thing by Experiments. S 3 A
-~ For Firft, how unlike isit to be true what he affirms, and e
what his Reply fuppofes, namely, that fuch Bladders as we ns’'d
arereadily pervious to the Airs when eafie Experience thewes =~
us, thac by leafurely comprefling fuch blown Bladders berwixt T
our hands; we (hall rather break them (as we have try’d) then
{queeze out the Air ac the Pores?  Sothat thereft of his An- * 5‘
{wer being built upon what is {o repugnant to common Experi-
‘ence, wilinot need a particalar Confutation: buc however ex -

avundanti we will adde, that inour 36, Experiment, we relate
that by the exhauftion of the Air we likewife broke 2 Glafs

tobefalfe. Befides, whereas thereis not any fenfible. and un-
queftionable Phenomenon to prove that the Receiver s full of any

_ [d hay {ee plainly chat

when the Air does manifeftly getinto the Recéer, the Blad-

deris not thereby made to fwell, but ftrangely to fhrink. More-
ver lince (according to Mr. Hobts) the Bladder is pervious to- |
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the Air, and the Air withinthe Receiver is uniyerfally com.

preft, as well that which is within the Bladder as that which s
without it 5 bow comes it to pafs, that the Air that bears 1.
gainft the Convex Surface of the Bladder does not refift thag
which s contiguous to the Concave Superficies of the {ame-
And atleaft how comes the Bladder to be broken by the Aj;,
which, according to Mr. Hebbs, canger in and out at pleafure ¢
And laftly, to fhew that to the fwelling of the Bladder there
needs nothing but the Spring of the incladed Air, and nor fych
vehement agitation of the ambient Air as Mr, Hobbs fuppofes
to be made in our Engine; It appears by the elfewhere- mention’d
Experiment of Menfienr Pafchal, thatin the free and ordinary
Aira Foor-ball balf blown up will fwell more and more the nea-
rer it is carried to the topof an high Mountain s where the Jg-
cumbent Cylinder of the Atmo[phere is thorter, and its Weight
~ lighter: and will, for the contrary Reafon, grow more and more
- flag'd, the nearer iv approches again to the foot of the Mountain,
~Though I doubt not but the Arguments employ’d in this
Chapter will be fufficient to convince impartial Readerss yer ]
{hall adde by way of Inforcement, that whereas M, Hobbs 2-
fcribes the Weight of the Air in Bladders to the earthy Cor-
pulcles intruded by him chac blows them up; and accributes
the Spring of the Airinthe W.nde-gun and in the Phenomen
of onr Engine; to the violent Motion the Airis put into by the
vehementimpul(es of the Rammer or Sucker: our Do@&rine
may be evinc'd by Experiment, wherein the Air in ics narural
and wonted ftate operates without being forcibly compreft or
- purinto motion by us. This may appear by the two fors of
~ Experiments to be made upon high Mountains, which we have
mention'd and urg'd in the Second Pary of our Defence againf
the Learped Linws. W herefore referring the Reader thither, we
thall now only ‘in very few words mention the fubftance of

48 heFirftEﬂpmmenus, Thatit has been fénftid-‘u-pon-. Tryal,

. both formerly'in Frasceand fince in England, that the Quick- §
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filver in the Torricellian Experiment falls notably lower at the 2
top of 2 Mountain then at the foot; (by Monfieur P4/chal’s ob- !-
fervationupon a Hill (far higher then thofe the Experiment was
try’d on here) che difference was fo great, asto amount, as the
moft ingenious Pecquet 2 happy promoter of Experimental Lear-
ning,informs us, to above three Inches) which we fay is caufed
~ by this, that the Atmofphericai Cylinder is muchlighter, as well
as fhorter, at the top of the Mountain then at the bottom : and
Mr. Hebbs difallows not the Experiment, but yet gives onely
this account of it, Sed & particula ille que interfperfe
 gériita moventdr ut (uppofuimus, magts conferte [antad %
radigem montis quim in [ummo, nam hec*quoqs (uppofuimus. But
what then ¢ how does the plenty of thefe interfpersd Particles
hinder the Mercurial Cylindex from defcending ac the boteom of |
the Hill as much as ac the top, unlefs by their gravity or prel-
{ure . And zis very unlikely that the Earthy Atomes, contigu-
ous to the reftagnant Mercury at the bottom of the Hil, (hould
be able by their weight to keep fufpended a Cylinder of Mercury
~ of above three Inches, anlefs the contiguous Air were gravitated
~ upon by the weight of other incumbent patts of the Atmofphere,
The other of the two mentioned Experimentsis briefly this,
- That 2 Termoflcope being carried from che bottom toche top
of a Hill, the included Air, inftead of [hrinking in that colder
. Region, maniteftly dilaced it felf, and notably deprefs’d the wa-
- ter. Aneffe which I fee ot to what itcan well be ateribu-
~ tedbut tothe (pring of the included Air, which having notnear .
fo great a preflfure againft ic from the Acmofphere incambent on |
. thereftagnant and fufpended water, was able to make ic felf
- more room then before it could; and fince thac preflure of the A
~ Awmolphere depends for ought appears upon its gravity, the s
~ fame Experiment may argue both the {pring of the Air andits
- weigh, | S =

evincd againft M. Hobbs our grand Hyparhefis of the weight and.
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this may fuffice for our third Chapter, wherein -.ha"ri"?g

[pring of the Air, I hope we have difpacched the chief parcofour
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| work s fince as for the particular Explications we dedyce from -

" thefe Hypothe/es, there are but very few, if any, that he endes. |

vours to prove incongruous to them. Yer after we (hall have (i |
the following Chapter) confider'd upon what grounds he prefers |
his Doctrine before ours, we thall (God Permitting )«in two o B
three other Chaprers gather up the things that he obje&s againf

fome particular Opinions and Explications by us delivered; an
examine them, |

= = = = ¥ e e,
-

CHAP. Iv.

Wherein Mr. Hobbs’s prencipal 'Exflécﬁrzfo;—z; .of the Pheno-
" mena nf the Authors E}g:gé_;ze'am exaniined.

OF the Hypothe[es thae Mr, Hobbs affames to explicate the
" Phanomens of our Engine, himfelf gives us a {ummary
in this paflage, (pag. 10.) Intellixti ergo Hypothe[es wem,
1, Quod air inter(per(e [unt particuie multe terree. pradite mow §
sircubars fimplice, natyre oongentso. 2. Quod major eft quamiits §
Sarnm particularum in aire propd ad terram quam in aire & terr
remotiore, e . 2
~ Now hete I might at the-&hegiﬂnfmgxtﬂke notice, thac chere ate
other things which he rakes for granted. As, fiuft. Non dari Vaow
um, which as we have already leen he has not well evinced, not1
k- think eafily will upon the grounds he proceeds on, Next, thae §
i ourcommon Airjs chiefly compofed of an Aiihereal fubftance, |
| which methinks he (hould haye Proved s fince for the moftparc |
§ _the Vacnifts (and {uch he will needs kaye his Adverfaries tobe) §
S admit not thar pure Air of his. . Thirdly, that the Air, ac leaft

' . the pure Air, is eafily divifible into parts. alwayes fluid and - §
e - wayes Air. Indeed be fayes of this Aflumption,* Nee |
. Vb v0 Gddieve)is toprove. And what he adds, + Negs ¢f qu
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hattenws whlam addpxit ratidnem, quareita effe now. poteff 5 it
were true, would conclude lictle, (ince many things have not
been; andperhaps cannot be, proved to be true s of whofe not
being poflible no proot has been given. . We mighe, I {2y, men-
tion and examine thele other AffTumptions of our Author, but for
brevities fake we will confider thofe two lately recited from
hife s e TaE |

And as for the fecond of them; bating the peculiar motion he

is pleafed to afcribe to the earthy Paricles, I (hall not contend

with him about that Hypethefis 5 and cherefore (hall now onely
confider the other, The Motas circularss fimplex it felf, which he
imagines in the Sun and the terreftrial Globe, I (hall notneedto
examine, fince Dr. Ward (a perfon whom, withour difparage-
ment to a famous man, Imay affitm to be ac leaft as efteemed
for Aftronomy-as Mr. Hobos) has exprefly endeavouréd to con-
futeit, and that not without fome derifion, (which yet I willing-
ly torbear to imirate) by Arguments that I cannot learn Mr.
Hobbs has yet anfwered.  And] am informed that the learned

- Dr.wallis , and otheérs ; intend fome Anigadverfions on this

Motion. But reftraining our prefent confideration to what this

Dialogue fuggefts to me, This Aflumption to me {eems very.

precarious, fince’ 1 know not any unqueftionable Example or
Experiment whereby ‘it can be made out, that any fmall parcel

of matter has fucha motws cireulards fimplex as he afcribes to each
“of thefe innumerable earchy and (as himfelf adds in the fame
~ page) aqueous Particles, The 'crre'ly Argument he bringsin
. thac page to prove that each Atome would have this motion, if
- all chereft of the earth were annihilated, does not to me feem

~ clear. For, not to mention thatit is ftill by many learned men

~ doubted whether the Terreftrial Globe it felf have it ; norto ex-
_amine whether or no he affigns a good Narural caufe of ity itis-
~ notalwayes truae, that each minute parc of a Homogeneous body

(which yet ‘ewill be hard to prove the Terreftrial Globe to be)
hasin every refpect the fame qualities with the whole : As the

oundnefs which a fmall drop of Water or Quickfilver is coms
. SE s g2 | monly
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monly obferved to have when it leans upona dry or greafie
plain, isnot to be met with in greac portions of either of thofa
Liquors, though placed upon the fame plain, And Mr. Hobjs
as well as we makes the terrene Acoms inthe Airto have gr4.
vity, which yet is a quality chac does not properly belong to the
wholeGlobe of the Earthsnor is it manifeft why,becaule the Ter.
reftrial Globe movesina vaft Circle about the Sun, each parti.
cular Atom of it muft defcribe a fmall Circle ip the Air about]
know not what Centre.  And fince he teaches in his {econd Hj-

- pothefis, and a few lines before it, Thae the Air near the Earth

abounds wich fuch Terrene Corpufcles, ‘tis not likely they
fhould be permitred to exercife fuch a tegular motion as he -
tiibutes to them 5 but hitcing againft one another, they muft i
probability be put into almoft as various and confufed 1 motion
45 Des=Cartes alcribes to his Terreftial Parcicles {fwimming in the
Atmofphere.  But that which fome will, I doubt not; peculiar.
ly wonder at in Mr, Hobbs’s Hypothefis is, that he makes this

regular motion of each Atom natwre [ue comgenitus : For Philo-

fophers that are knpwn to wifh very well to Religion, and o
have done it good fervice, have been very {hy of having recoutfe,
as he has, to Creation, for the explaining of particular Phens.
mena. And the Cartefians will ehink it at leaft s allowable for

them to f{appofe the Motion he will not grant in their Margris
 fubiilis ; astor Mr. Hobbs 1o affume itin his Particule terres:

efpecially fince he feems to make each fuch Atom put into and

keptina regular motion ; whereas they affume buc che having

of one general impulfe given to the whole mafs of Marter,
Thofe likewife thac fancie a Spring properly fo called in parti-
calar Aerial Corpufcles, will hence perhaps take occafion to
think they may (u ppofe an ingenite motion Kt tor their tarn, as
well ds he an ingenite motus circalaris fimplex. How well like-

- wife this Hyporirefis will agree wich his Fundamental Do&rine, '

That Nibil moverwr nif & cerpore contiguo & muto, I leave to him

toconfider. - Asalfo whether or o Gaffendws,*and thofe other

Atomifts that admic Creation, may.not hence countenance their

e .
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erand fuppofition of the congenite motion of Atoms, which
granted would deftroy the beft part of Mr. Hobos's Philofophy.
‘But whatever become of this msetue circularis fimplex, I need not
be much folicicous, having formerly fhewn, that the admiflion
of it would not difprove what I have delivered concerning the
Spring of the Air: and therefore leaving Mr. Hoots to difpuce
it out, if he think fic, with his other Adverfaries,I will proceed
to the main Explications, wherein Mt. Hebbs endeavours to pre-
fer his Do&rine about the Phenomena of our Engine before ours,
And thefe I find to be the four that enfue. a
" The firft and principal of thefe is that wherein he ftrives to
prove, That by the Exhauftion of our Cylinder no Facuum is
produced, and to give of the Experiment it felf a very differing

account from ours.  This he doesin the following pafiage 5
which, by realon ofits importance in our préfent Controverile,
we fhall fec down verbatim : Dum Snitor (1ayes he) re- |
trabitur, quanto relictus locws major fity tanto minns logs re= ?ﬂg' ke s
linquitwr aivi externo, qui retrafus a Suctore moto ver[us externa, r

 proximum [ibi airem [imiliter mowvet &5 hic alinmy s fic continue it & =
ut weceffe fit airem vandem compells tn locwm defertum a Suctore, & |
intyare inter [aperficiem Sultorts convexam ¢ Cylindri Coricavany : |
[uppofito enim aéris partes (e infinite (wbiiles, impofSibile eft nt vid
- slld qua retrabitur Suctor, ille non [ infinnent.  Primoenim conta-
“&tus [uperficieram iftarum per omnia punita perfectus (e won poreft,.
quia ip[a [uperficies fieri infinite laves non poffunt. Deinde vis tlla
; que 4d Suctorem revellendnm adbiberwrg cavitatem Cylindri ali-
- quantulam diftendit. Peftremo, [i in confinio duarnm dictaram [u-
 perficierum ingrediatur una tantum atomus dwra, air purus ed vig
. ingreditur conatu quantumvis debili,  Poteram etiam computaffe
airem illwm qui propter eandem canfam infinuafSer [¢ per Cylindyi
walvulam. Seblatam ergo ﬁiﬂd@i--fﬁﬁﬁt}#f ntiam d.retractione Suifos
vis ad. | OCHM VacHmm . Sequutirum .bgf. quqq?f[ﬁaq_gﬁ-m-..j Iy qu ._f]}. in
locum & Suitore defertums impnlfns,quia magna vi imipuifms eft motn 8
iwmfﬂfﬂ ¢ per circuitum inter (wmmnm ¢ tmum in, Cylindrg. =1
wmoverts owm nondwm (it quod motum ¢jws pofSiv debilitare : Scis |
-- | A e o
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antem nibil effe quod (b motums aus impertlyi pofSit aut diminupye,
But this R atiocindtion containes divers things lyable to excep-
t100S 5 and in order to the examining of it I muft premife, That |
- know not why Mt. Hobbs thould here confine his difcoutfe ¢o the
Pump without taking notice of the Glafs; for whofe evacuation
‘twas defigned.  Wherefore for eaffer confiderations fake we
will confider, how this difcourfe will account for the Exhauftion

- of the Receiver, as well as for the Cylinder 5 for we ufually emp-
ty them both in the fame tryals. And he being obliged to ex-
plicate the Exhauftion of the one as well as the other, ic will be
convenient to take into confideration the Receiver alfo, be-

- €aufe that being of Glafs and tran{parent, we can better fee what

bappens init then in the opacous Cylinder. This premiled,

we may now proceed to the Exceptions themfelves. And, firft,

I do not clearly fee by this Explication how he avoids a Zacuum:

For, accotding to his firft words, the external Air s difplaced

_by the motion of the Sucker outward s and this difplac’d Air muft
move that which is next to it; and thac the next, and o onward,
(whether s infinitum or no he declares not 5) fo thae at length
(tandem) the Air muft be compell’d into the place deferted by
the Sucker : fo that till this returning Air ger in betwixe the

Sucker and the Cylinder, how appears it from this Difcourfe,

~ thac the deferted fpace was not empty for fome lictle while?.
For, certainly, all thefe motions of the Air forward and back-"
ward could not be petform’d in an inflant s as ‘may appear by
the motion of Sounds and Echo’s, whofe Velocity is reducible
1o meafure, Secondly, though he takes his Adverfaries to be
- Vacuifts, yer (to give an account of thefs Phaenomena) he fappo-
fes the Plenitude of the Wotld; as may-appear both - by exprefs
pafiages in his Dislogue, and by his here rendring no other pro-
. bable caufe of the Alrs getting inco the room relinquith’d by

- the Sucker. Bur, becaufe 1 have not here t#ken upon me the

ST perfonofa Vacuift, 1(hall ofter fome other Confiderations. 1
- Wilh then, thirdly, that M. Hobbs had d eclared from whence the

~ regrefsof the Aits impulfion fhould begin 5 for that may well

R
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be required from one that, making the World full, and fot
ought appears (the Celeftial Globes excepeed) fiaid, allows us to
believe it infinite, if the Magiftrate (hall pleafe to enjoyn us thac
belief.  Fourthly, I demand wha¢ neceflity there is there (hoald
- be fuch a forcible return of the impulfe, as is requifice to thrult
inthe Air at fo narrow a paflage as thac between the Sucker
and Cylinder, For, why may not that impulle, when diffuféd
in the vaft ambient Medium, be {0 communicated and blended
among the differing. motions of the other parts of it, as net to.
return again from whence it becun? As we fee that 2 Voice,
though ftrong, will not move the Air beyond a certain diftance
ﬂ_ar.tly enough to be reflected in an Echo to the Speaker: and
Thtone caft into a Lake will have the Waves it makes diverted
from returning to the place they began ac,  Fifthly, 1do not
likewile {ee that tis prov’d, or probable,what Mr. Hobbs affirms
of fo thick a Cylinder as outs, that it thould be diftended by the
deprefling of the Sucker. Butthis I infift noton s for the main.
thing that 1s peculiar in My, H0b0s°s Explication is, That as mach
Air as is drivenaway by the Sucker, gets prefently in again be- N
ewixe it and the Cylinder: wherefore lecus examine thacalic- - j
tle, Liay then, that by the Air which is (o fuppoled toget in, - |
he either means,in the ufual fenle and in ours,the Common Air,
fuch as we live and breath in; orhedoesaor, = &
It be 40 {peak of fuch Air, I can plainly prove by feveral Ex-
periments, that our Engine is in great parc devoid of ic, -
~= For, ﬁrﬁa it there be a cmtrwagge mad@: Whereby tHEWhGLE ﬁ
. Pumpmay be covered with Water, one may, as we have tryed,.
~ Plainly {ee the Air chatis drawn oat of the Receiver, at each re-
_ciprocation of the Sucker, pafs in great bubbles out of the Valye
_ throughthe water, T Er SECRRY | L
. Nexuitappears by the 2agatburg Experiment formerly men-
.. tioned, that by reaionof therecels of the Air, the Globe of
- Glafs; whence it went out, was dimisifh’d in weight above an.
. Ounce. Thirdly, the (ame truch may be proved by the Expe-
‘niments formerly mentioned of the fwelling ofa Bladder, and
s .. _ ‘ | | e
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o the breaking of an Hermetically-feal'd Glafs upon the recefs of g
i the ambient Air : thefe Experiments having been already vin- . |
% dicated from Mr. Hobbs’s very improbable Explications of them.
¢ Fourthly, the fame may be prov'd by the breaking of we:k of
i | ill-fignr'd Receivers inwards ; of which in our Hyputhefis the rea-
o fon is clear, but not in Mr, Hobbs’s. But, fifthly, (not to mul-
J[ piy Jnftances, though that were eafte for me) what I contend for
‘?@ - may be lufficiently proved by this one Phanomenon , That
1'1 tnough, if the Receiver being full of common Air the Key be

turned under water, the water will not at all be {purted up at che
open Orifice : yet the like being done after the Exhauftion of
the Receiver, we have had divers Gallons of water violently ing
. pell dinto the cavity of the Gla(s . which could not happen IH
were full of Air, both in regard there can be no probable caufe
affigned why the water thould be thus fpurted up 5 and becaufle
the Receiver being already full of Air, either two bodies muft
be contained in one place, and fo we muft allow Pepetration of
Dimenfions 5 or elle common Air, to which Glafs is im pervious,
muft pafs through the water, which we conclude it does not, be-
caufe no {uch bubbles are made in the external water, as would
appear if common Air paft through it Nay, folittle of this
common Ait was fometimes left in the Globe us'd at Magdeburg,
that when the water was {uffered torufh in, it reduced the Air
into lefs by. the beholders eftimate then the thoufandch part of
the capacity of the Globe : Andeven if our Receiver be unftopt,
not under wager,but in the open Air, the ambient Air will vio-
lensly prefs in with a noife great and lafting enough to argue that
the Glafs was far from being full of fuch Air before, |
. And thus we may argue againft Mr. Hobbs, i he would have

- the Engine, when we callit exhaufted, f11°d with common Alr,
- ashis words in the recited paflage (where be calks of the exter-
- nal Air,dnd that impell’d into the Cyliﬁ-‘dier_mi-thout._diff'e:encing ¥
X them) feem to intimate. Bur becaufe by fome other paflages | o
83 ot this Dialogue he may be favourably thousht to mean, thar
& thepuse Al (as he fpeaks) is that which getsin by the fides of
E B e . i i
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the Sucker into the Pump, and fo into the Receiver 5 let us con-

fider his Explication in this fenfe alfo. And not te urge, that it
had net been amifs if; to avoid ambiguity, hehad more clearly
expreft himfelt, and named that Other here, as well as he elfe-
where calls it fo ¢ not to urge this, I fay, I defire it may be ta-
kennoticeof, that if Mr. Hovbs t-gi'ke the Air in this fecond No-
tion, he oppofes not what I have delivered 5 the Airl pretend
to be pumpt out ot the Receiver being the cammon Air, which
confifts in great pare of groffer Corpulcles then the Athereal
fubftance ; and therefore I mighe fafely pa(s on to another b~
je@. But I confider further, thateven this Explrcaum of Mr.
Habbs’s will be lyable to the two firk Tnconveniences lately ob-
jeSted againft the other in favour of the Vacnifts; and to divers
of thofe [hIﬂUS befides, that are objeéted in the following patts
. of that Difcourfe. Next T obfetve again, that though the Pump

be all the while kept undet" water, yet the Exhauftion of the Cy-

linder and Receiver will be made as well asin the open Air: T

demand then of Mr. Hebbs,how the pure Air gets in by the fides

of the Sucker thacis immers’d in water. I prefume that fot
want of 2 more plaufible Anfwer he will here fay, (as he elfe-
- where does in an almoft parallel cafe) That the Air paffes tho-

rough the body of the water to fill up that deferced fpace, that
muft otherwife be void: But then ¥appeal to any rational man,

whether Iam obliged to believe fo unlikely a ching upon Mr.

Hobbs’s bare affirmation. If 1 be, I muft almoft defpair toprove |
& from

things by Experiments ; and if he will allow me to expe

him as much as he {eems to dofrom me, 1 thall fca:te’d‘efpalr to .
 mainrain almoft any Hypethefis 1pleafe: For, befides that he
does not {0 much as pretend by any Plymamm» to countendnce -
this bold affertion, there are Phenamenas that make againftic.

* For 1 know not how many Exgeslments (hew us, thacwhen Aie
paﬁes through Water, it makes bubbles there, wmch imonr ‘cafe s 5o oo
donot appeaf. And beﬁdes Ifee not w&y the gutward Air;_ﬁ_-; e
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i ceivedly through it.. When alfo the diligently-exhanfted Re.
o 3 ceiver is unftopt under water, he that obferves how the water
il rufhcs in witha ftream as big as the paflage will give leaye,
8 will bardly imagine that ac the felf-fame time as much Air as
i there getsin warer can paffe through the fame hole without
il being perceivid. But it may by Plenifts be faid in Mr. Hobp's
i behalt, and it feems the moft thac can be {aid, that either hjs
: - Explication or a Zacusm muft be admiceed. Towhich T reply,
Firft, thar he has notevinc'd there can be no Zacuym s having

endeavoured to prove it but by a fiagle Experiment, which a

beft does not more ftrongly plead againft a Vacusm then this
does forit, Next, that we have lately made ic Probable, that
by his Explication he does not avoid che neceffity of a Vacsum,
And thirdly, that a Plenift without having recourf(e to Mr. Hobls
precarious diving of the Air; may more probably decline ¢the -
neceflity of yielding a Pacuum by faying, according to the Prig-
 ciples of the Cartefian,(the fubcileft and warieft Champions for
a Plenum I bave yet met with ) that the e£1her is by the im palfe
of the depreffed Sucker and the refiftance of the ambient Bo-
~dies{queez'd in at the pores 6f the Glafs or Cylinder into the
cavity of the veffel, as faRk as room is there made for it. And
I confefle, I fomewhar wonder at Mr. Hobs's being averfe to
this way of falving the objected Difficultie, fince (alicele above
the middle of that paflage of his we have fo long been exa-
mining ) he (uppofes the parts of the Air to be ifinitely fub-
tile 3 which if they are,I know not what pores can be too narrow
| ~ dor them ro infinuace themfelves into, But, to preffe this no
'; ~ furcher," I muft here take notice, thac whether the cavity of
5 the Receiver be refolved to be (totally orin part) em pty or full
~ of Mr. Hobb’s Aithetiall Body, or the Cartefians Celeftiall mat-
. ters the violent tuthing in of the water, when. the veffel is un-

il 7

- ftopt under that Liquor, and divers other Phgnomenawhich will 1}

e ‘not be afcrib’d toche fubeil matter within (to which they-at- . |

. tbuenotanyartradtion) fufficiently argue thar there is o ib.
~ Extemnal Aira far greater power of preffing inwards, then there
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is withinof refifting 5 and confequently fuch 2 Weight or Spring
inthat Air as my Epiftle challenges to it. 1 had almoft for-
got to Anfwer the laft lines of Mr. Hobbs's fo often mentioned .
paffage, where he would have the Air chat he fuppofesto be
impell'd into the Sucker, to move very {wiftly beewixe the top
and bottom cfit. And {o elfewhere he would have the fame
Air, when ic gets into the cavity of the Receiver. But having
tired my felly as1 fear I have you, by dwelling (o long up-
on one paffages Iwill skip fomewhat that I here approve not in
the Ratiocinition, and only fay, thit whena lighc Bladder is
(ufpended in the cavity of the Receiver, it betrays no fuch mo-
tion asis here imagined 5 nay, the flame of a Taper, as our E-
piftle meations, was not blown out, nor (for ought appeared)
{tir’d by this (uppos’d wind ¢ to which I fhall adde, that Smoake
produced in the Receiver whilft ic remained exhaufted, was not
by this vehement motion of the Air blown about the Receiver,
as is particularly fer down in our Appepdix, promifed by the
( 4 Tranflator of the newly-mentioned Treatife, Bue if you let in
the Common externall Air ac the Stop-cock, that indeed will
rufh in wich Noyfe and Violence, and whirle about the Bladder
that hung quietly enough before. | S
Having thus examined Mr. Hobbs's Firlt {olemn Explicati-
on, Inow proceed to the next, wherein he undertakes to gives
an account by his Hypetefis of the Realon, Why in our Engine,
- if the Manubrinm of the depreft Sucker happens toflipout of the -
Pumpers hand, the Sucker is carryed up again toward the top of
~the Cylinder, Bur fince this Explicationis fuch, chat though
" he mentions it as his firft, prelently afcer the Recital of his two
- Hypothefes, he himflelf is pleas’d to confelsin the laft pageof
- his Book, that 'tis Erroneous ; I {hall forbear to vex it, thinking |
- fuch acknowledgements more fic to be imitated whenever )
,  there is the like occafion, then to be difcouraged. But asforthe :E
-~ Explication which.ac the end of his Dialogues he fubftitutes
for his Retracted one, I confefs to me tis fo obfcure, thut I know
. not well what to make ot it. -Bu;, as far as upon confideration .
G - g - s T ]
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Lean underftand ir, it is coincident with that, which-in our Me-
thod will be call’d his Fourth Explication 5 with which that it

. may the berter agree, feems one of the chief Reafons of his al-

tering it from what he had propofed at firft. Whe refore we fhould

-~ Prefently fall upon examining them both togecther s bur that

betweenthem I meee with an Explication (which in our reckon-
ing isthe Third) of the Tvrricellian Experiment.

- And here-be fpends many words to prove the Opinion he
- had whether propofed or adopted in his Elements of Philofo-
. Phy;namely, thar the place deferted by the fulpended Mercury

“1spot empty, but full of Air.  Bat becaufe this Expofition af’

{fames what he has not yet-Demonttrated, viz, Non dari V acumm,
and -b;ﬁcau-fe_-r;hf_;.ﬁ‘rriceﬂfz:;;-,Ex_pe [mMEnt as ‘tis wont to be made
is none of the Phenomena of our Engine s Tthall refer you to whar
~ thofe Learned men Do@or Ward and Morayus have profefledly,
and the firf of them largely enough, written againft Mr. Hobbs's
Explication, - (yet Wi;?@-ut -making all chat either of them
teaches mine:) Becauf ', for my pare, it will (uffice me to argue,
25 1.did before, tharif he takesthe Air in the common fenfe
of the Word (and thac wherein his Readers generally under-
ftand him) his conceipt s manifeftly Repugnant to feverall fuch
Phanomena. as thele, Thar if the Experiment be very well

*made, we may by incl ining the Tebeimpell the Mercury from.

its wonted ftation to the top of the Tube; which will not

- happen in cafe che Air were before Inclination let into thar de-

_ Merted fpace.  That if when the Merewy is fetled ac its wonred

ftation, the Tube be lifted up out of the Reftagnant Quick-
filver, the outward Air will drive up the heavy Merewrsall Cy-
linder oftentimes with force enough to beat out the fealed
+end,  To which we (hall adde onely this Experimenc: The
-~ Quick lilver refting at its wonted ftation, ifyou carefully ftop
wer Otifice under the Sarface of the Reftagnant Quick-
ver,and then lifuir T'ube(that which we us’d was about
o - toree or fou; tootlong) into the Air, keep it

-

. long) into the A well fope, if, I fay,
firft depref € one end and then the other, you thall find ¢che

- ik
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_the refiftance of the admitted Air - which will alfo manifeftly,

filver to the delerved part of the Glafs: Cane ; che anlwer is
ready, that Mr. Hobb:’s expreflions look fo much another way,
that his Readers (for ought I have found) do generally under-

| t[‘lﬁ?ﬁf b
gainft what he wrote, as IThave newly done 5 and however, this-

ences of this opinion, thall on his behalf pretend chat "tis whae he-

——— i — —
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Quickfilver fall apainft the depreftextream of the Tube with
fuch fwiftnels and torce, as will perhaps {urprize you, and make
you apprehend thae che Tube will be either beaten out of your
hand or broken: Whereas it unftopping the Tube whilft the
(elf- (:me quantity of Mercary remains in ity vou let the ourward
Air into the cavity unpofleft by the Mercwry, and thenif you
again ftop'the Orifice with your finger, ‘and proceed as former-
ly, you fhall perceive the motion of the included Liquor te be
very much {lowerand lefle violent then formetly, by reafon of

difclofe it (elt by the conflit and bubbles thac will be produc’d
betwixt the Air and Quickfilver in their halty pafling by cne
another to the oppolite ends of the Tube.

It any friend of Mr. Hebbs's, feeing the manifeft inconyeni-

calls the pure Air, that paffes through the body of the Quick-

ftand him of fuch common Air as isdifplac'd by the defcent of
. And therefore I'bad realon enough to argue a-

aflertion is clearly precarious, and lyable to the Objetions for-

-metly alledo’d againft the paﬂ'iﬁg of the Air through the water,

Towhich we may adde this circumftance, that in our prefent

cafe it muflt delcend into afar beavierand clofer Liquor. then:
“water, - But perhaps it will be thoaght, I bave already faid more

then needed againft an opinion which has been rejected as well by

| Plenifts as.vzacu-i&%_.@nd though mention'd as to the main by fe-
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veral Writers,as well before Mr. Hobbs afferted ic as afterwards,

has been thonght (o unlikely,as not to have been(thatl know of)

~ approv’d by any manseven before the difcovery of thePhenomena

of our Engine. Which laft words Tadde, becaufe chat Mr. Hobbs

 pretending that any ateraction intervenes in the cafe, T lee
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the defcent of the Mercary in the Tube furcher and furcher be-

neath its wonted ftation, upon the Exhauftion of the Receiver,
and the re-afcenfion of the fame Mercury in the fame Tube, s

we pleale toler in more or lefs of the outward Airs without

- admiccing as much of Spring or Preflute in the Air as ] need

contend to have here allowed me. The weight of the Terrene
Particles, by which, at the end of the third Expofition, heis re-

- duc’d to endeavour the Solution of the Quickfilvers falling lower

at the top then at the bottom of 2 Hill; (tor I am willing to think

. thatis his meaning, and ¢hat ’tis by the Tranfcribers fault rather

then his, that he refolutely affirms the quite contrary) will
by no means ferve his tura: I being utterly improbable ¢
imagine, that the Air contain’d in (o liccle a veffell as one of our
Receivers can by its weighe counter-balance fo ponderous 3
Cylinder of Quickfilver: Whence we may be allowed to argue
that the Air fuftains it by fuch a Preflure or Spring as we plead
tor, whether that proceed from the Texture of the Aeriall Parti
cles,or from their Motion. or from both. |

The Fourth and laft of Mr, Hobbs's principal Expofitionsis of
thac Experiment of ours, wherein 100, and odde pound weight
being hung ac the deprefled Sucker, the Sucker was notwith-
ftanding impell’d up again by the Air to thetop of the Cylin-
der. Of this Péuemmm#ﬁ(wt}ich ‘has not hi't'he'r'to',prov’d uawel-
come to the Vertuous) Mr Hobbs gives us the following account.

 Herent hic noflyi: ( which why he fayes I know not)
LA =k .qmims*dﬂ hac mprdie.r e .

A, Expedivi ante. Aér endm . retractione Snctorss retro P#lf o8 ,NEE
lecum in mundo (wt [; Hppow!mus Pleno) qud [ recipiat inveniens, ﬂff:i
quem ipfe, corpera contigua [uis locss pellens, Tobi faceret, perpetus
puifionein Cylindrums tandem cogitur, tantd veloctsate inter Cyline

drt concavam & Suitoris convexam [uperficiem, quanta refpondere

Jolet viribus illis magnis quasad Suctorem revellendum nece(fariss
ffpﬂﬂg ﬂh. S Aé*'?'._ﬂﬂt{m tﬂf’a qf#i wlac#ﬁtr'iﬁgrédi{gr., eandem in-
griffes retinet,; ﬁ'ﬂm{q;ﬁ#zm Cylindri anei (v claftici prediti) un-

Hignags diftinet, Conatar ergo air in Cylindro vehementer oL
o . " consra.
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contra amnes: partes [uperficlei Cylindriconcava 5 fruftra quiders
dum Suckor retrabitur ¢ [ed quampriinym  Switer many emi([us
Asrem impellere ceffat, Adr ille qui ante incul[ns erat, propter cona-
twms in omne. punctums  (uperficies Cylindri imterna o wim déris
elafticam, infinuabit (¢ imter eafdem- fuperficies eddem welocitare
qui impul(ns fuerat, id eft, ¢4 velositate que ‘refpondet viribus im-
pulfionis. Stergotanta ponderis vis Sulkori appendatur quanta ma-
nusm wis erat qua: tmpellebatur, welocitas qua tdem Aér ¢ Cylin-
dro exity locnm in mwndo pleno nullnm bhabens quo [e recipiat,
Suitorem rur[ms ad.Cylindri [wmmitatems impelles, propter eandem
canfam qua effecit ut Sultor panls ante impulerit Aérem. Thus
far our Authors paffage : againft whofe folution tis eafie to draw
divers Arguments from what we have difcourft againft the firfk
of his four Explications. = But though we refet you thither, y&
we will here allo oblerve, that cthis whole conceipt of the Aires
runaing in and out with ftrange velocity between the Sucker,
and the Cylinder is precariouss nor does he propofe any one
Phanomenon to countenance ite. To which generall Advertife-
ment I (hall adde the three tollowing particulars, Firff,that in an
Engine {o contrived,thac the Pamp lay cover'd with twater,when:
the Sucker was retracted, the Atmo(phere would ftrongly prefle
the water againit it; and if the Mansbrium were let go, would
fwiftly enough repell up the Sucker into the deferted cavicy. of
the Cylinder, W hich being a cafe Parallel rosthat under confide-

ration, let any. unbiafs’d Perfon judge how likely it is, thac the

Air could pertorm all thefe Excurfions without exciting bub-
- bles, notwithftanding the Waters: conftant interpofition be-
twixe it and the Cylinder.  Secondly, that there is as little pro-
bability in what our Author teaches in thole words, Comarur
ergo Aer, &c. I mighe here repeat what we formerly men-
tion'd of the breaking ofour Receivers inwards, not ourwards s
-and I might adde, that I {ee no realon why the Conatas of the In-
-~ cloded Air, if its Conatns were granted , (hould be fruftraneous,.
- when the Suckeris depreft: But I will racher demand , Why,

if the Air within ‘have {o ftrongan endeavour outwards, as to:
‘ | ftrecch.
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i ftrecch the thick fides of the Braffe: Cylinder, as M. Hobbs
il (with whae probability, let any man judge) would have its I
il . demand, 1 fay, why this. Air does not throw oue the W ooden
' Pegor Valve, which we have often to.our trouble feen thrown
out with great force and noifé; whenthe depreft Sucker being
thruft up again whiles there was Air in the Cylinder , we for-
got to leave the Valve open; though ia this cafe the Air that .
~ droveoutthe Peg was far enouvgh from ftretching the Cylin-
der. And I further demand, how it comes to pafle, that, if
having ftopt the hole of the Cylinder with your finger inftead
of the Peg, you fwiftly deprefle the Sucker » you fhall be (o fa
from feeling a Preffure ourwards againft the Pulp of the finger
ftom any thing containd in the cavity of the Cylinder,
#5t your finger will be firongly, and perhaps not withour fome
pain,preft in by the ambient Airs in fo much thac ‘twas. this
£ hanomenon, and one fomewhat like it in the Torriceslian Expe-
timent, that feem to have ingag’d my other Adverfary, the
Learned Linws, to maintain a conceipt ‘quite contrary to Mr,
Hoobs's, and imagine in the deferted cavity of the Cylinder, nota
diftending, but violently contra@ing fubftance. Thirdly. That as
to the laft part of the paflage under confideration, beginning at
foergo, &c. which feems to me fomewhat nricate ; I do not
fo clearly underftand why che Ait thacis impell’d in (o {wifcly -
betwixt the Cylinder and the Sucker, thould noe refift che fwife
‘Egrefle Mr, Hobbs afcribes to the included Airby the fime
paffage : nor why this impeil'd Air, thachas fo ftrong an en-
deavour outward, fhould never deprefle the Sucker (againtt
whole upper pareic muft bear as well as againft the Cylinder)
aswellast he fame &mddﬁuﬁngus Motion throy eh the vaft
amblent Medinm, can enable the external Air to thrult up the
Sucker again s efpecially, fince during {uch a depreflion of the
Sucker (aswe have m ention’d not to happen) made by the Re- |
- . .boundof the Air, torcibly impell’d in from the clofe bottom of |
. theCylinder, the-Air flom vithout ‘may all the while, with
-~ eongiity cnough o Te Hobbs's principles, get in between f hj
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{7id Sucker and the Cylinder.  But not to infift upon thefe ai-

ceties : I fay, that the lifting up of the-Sucker either is not necel-

{ary to prevent Vacunm, or that in fome cafes it will be hard to
thew howa Zacuum can by Mr. Hobbs be avoided. For when
the de preft Sucker is ready to be thruft upagain, if you banga
fomewhat greater weight at it chen an hundred and odde pounds,

it fhall not be lifted up at 81, And I fhall make this further im-

provement of the Experiment under confideration, that whereas
this progrefs and regreffion of the impulfe of the external Alr

cannot realonably be fuppos$’d to be very lafting, you may by a

competent weight detain the Sucker depreft, till the ambienc
Air isasquiet as it ufes to be; and yet if then your take off the
overplus of weight, and perhaps alictle more, incafe the Pump

have not been very ftanch, the Sucker and the great weight ap--

pended will notwithftinding be'catried up: which ‘tis no way
Itkely it could be by the fmpulfe of the outward Air, which-had
time to decay and be confounded.  And as for the imward Air,
befide that we have proved, that it hasno fuch comatas outwards
as Mr. Hobbs pretends, why (hounld not thar, were it granted,
throw out the Sucker rather then caufe it to be impell’d inward 5

it being no way likely, that in cafe fome Air fhould get out of the

cavity of the Cylinder, it could fo move the outward Air, as
that the reflex of that impulle fhould make that free ontward Aix

bear more ftrongly againtt the outfide of the Sucker then the in-
{ide of the fame Sucker is preft againft by the Included Air,

whofe impetas is incomparably lefs diffufed ¢ - Buc not to be.

thought 2 more nice and diligent Opponent then the matter re-

‘quires, I(hall drive this D¥courfe no farcher: but racher defire

it may be obferv’d in general, that whateyet be refolv’d to be in
the cavity of the Cylinder when the Suicker is depreft 5 yet fince

‘tis manifeft, thatic is at leaft in great pare devoid of common

Air, and fince the Sucker with the appended weight may, if the

Inftrumene leak not, be impell'd up, when in all probability
Eh&)f&{ﬂi’ﬂ&d utldulm@ns of the Air, that may be (uppofed to
haye ‘been made by the Sucker, have ceaflt 5 the Carsefians,
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Mt. Hobbs, and thole: others that will not have recoutfe ¢o the
un-intelligible actra@ion 'of fome tarefed {ubftance within,
muft alcribe fo ftrange a Phenomenen to the preflure of the Air -
without.  Bue T hall no furches prels this Fourth Objeion,
partly becaufe “tisadded to the other three onely ex abundami,
and partly becaufe this Chapeer is grown lo long already, .
1 &now indeed that after the Expofition laft recited oyt of
Mr. Hobbs, he males the Academian Dialogift confefs, that the

. : : + |
reft of the Phenemena of our Engine may alfo not uncafily bere- §

duc’d to his principles. Buae perhiaps they that cake notice of the

vatiety of thole Phenemena we have (et down in our Treatife,

will fcarce be of his mind ¢ and thole that have confidered whit
bas been difcours’d in this Chapter againft bis four principal Ex:

Pplicacions, and what T am about o fubjoyn in the following part

of this Treatile, concerning divers other Solutions that he gives,

will perbiaps be inclined to think that others may belike chele,
without béfng t.tﬁerefg}s&__-ﬂ.fcgﬁggﬂy true, - |
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terea Explications apd other poffagesin |
- Mr. Hobbs's @mﬁgm areexamined. |

Proceed then to the Fifth Chaprer, th whict

L E

1

- glean up and eximine

<o =l ol _ €s, whererein he
sac lomewhac by way of Argumeént. gainft fome chings we
livered in our B Treatife : I fay, what he offers

by way of Argument s for's S to thofe paffages that do but eithet
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. puaife himfeif or difparage his Adverfaries, 1 have almoft as lit-

- tle leifure asinclination to take notice o them, and dopot much

At the Firine ly fach as know us both) will
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philofophical Controvetfie, with matters that do but very lictle
‘belong todt, - 5 4 . o

Toskipthen what M. Hebbs is pleafed to fay inthe firft Page

of his Dialogue, concerning fome difputable dilcoveriesabout

Senfition, which he.challenges to himfelf ; and to pals by divers

other things in the fecond or third fellowing pages, which relate

to him, or to the Society he writes againft, racher then to the

natuce of the Air 5 we fhould begin with the Opinion he thinks™

it in the fifth page to impute to us,as if we diftinguifh’d what 1s
fluid from what 1s not fo, onely (for fo his Ratiocination tm-
ports) by the bignefs of the'parts of which 2 Body confifts : Bat
defigningin an dppendix to befubjoyned to this Difcourfe to
examine what I find in this Dialogue difperfed touching Fluidi-

' ty, I (hall now onely fay, that he does very much miftake and

mif-teprefent my Doé&rine of Fluidity ; wherein I expreily
teach, That the principall caufe or condition ofitis not the fize,
but the motion of the {mall pares that compofe the fuid body.

To take up then the particulars we are to examine,in the order

. (as:far as conveniently may be) wherein I find them lye in the

_'.I'__ ;
| A

Authors Dialogue, and paffing by at prefent thofe things which
either we have confidered already, or are not to confider in this
place : The firft parcicular thac offers it felf tobe taken notice
of, is this paffage at the bottom of the twelfth page s o

 BuIn vas apertuminfudimus aquam,in aquatifiulam fta- Ll i

2 vafe [wbjecto in enectam fiflwlam afcendiffe. .
- A« Necmirum : nam [upyyficiem g, particula.airi int

- 'r":r-

i

“aqueqs contigue mot [uo werberabant, i1 b agua non potuit in fi~ -
Bulam non afcendere, & [enfiviliter quidem in fiffulam walde an-

s

o
&
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" To thisI fay, that 'tis manifeft by what T wrice ip my Epiftle,
that [did not then take upon me, nordo I undercake in chi
place, toaffign the true reafon of the propos'd Phenomenon, An
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-time I cannot but declare thac I am no way facisfied wich M.
i Hobbs's his Expofition: For, to {ay nothing ofthe motion he
i - afcribes to the particles difperfed throngh the Air, he leaves the
0| d-fliculy unfolved, fince there being common Air as well withig
i the Cavity of the flender Pipes as without it, he neither (hews,
I nor fo much as offers at, a reafon why the preflure of the Aj
il ~“within {hould not refift the preffure of the fame kind of Aj;
.+ without; as we lee irdoes in greater Pipes, And poflisly he
bl - ‘would have palt by chis particalar, if he had not over-look'd the
i , Advertifement I gave towards the clofe of the 35. Experiment,
. . That it would concern thofe who Hould undertake to thew the
1 caufes of this Phenomenen to bethink themfelyes alfo of a feafog
Lil Why,, [heE};penmembe tryed with C&ickﬁlvet inftead of Wa-
| ter, the Surface of the Liquor will, Inftead of being higher, be
i e lower within the Pipe them without it : Whereas it Mr. Hobbs's
s Explication be fufficient, why fhould not the conzrary happenin
e - Quickfilveras well asin Water¢ |

i - The next paffage I have to confidet is in the 13. page thus (et
: Poge 13, o0y Sigui pall impulfaniem reonlfoncmy, Suciis
[ ~ T aliquaties repetitam, Epiftominm [upernd ovificii Recipienis
‘ coneinr extranere, inveniet illnd valde gravitare, tanguam [i multa-
o, 18m Librarum pondus ab co penderes. Unde contingit hoc 2

| A Abairss quie, in Recipicnts fortif tmo. conaty crrcmlars facto

7] ’ a1 = e
.

. - aviglento ingreffu acils inter [uperficiem Sulkorés convexam ¢ Cy

lindyi concavam, gensratoper iseratam fam impsifionem revulfins

. 7emq Sultoris, Quam vos perperam wocatss xufionem aivis, Nam

propier natura pl emmﬂme Wi, Epiftominm extrahi now poteft, quin

@i quicfin Recipicnie CEpiftomio contiguus) wna extrapendus i |
Qut quidem air, fi quiefieret, facillime Epiflominm. [equeretur : [ed - |

i iy i B f,“q‘?;;#r#;iﬂ'fﬁ; videtur fﬂ%

dum velocifSime circust, [atss dif ficoubt
" B Pertfimile eft : Nam ut air novws In Recipiens panlatim ad-
tEiturs etiam  apparentem zﬁﬁmgrwfﬁdfém Ppanlatim perdit>
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notalbe Confirmation of our Hypathefis.  For, to pals by fome-
¢hing that, though I amno way fatished wich, cannot well be
examined in few words 5 I an{wer, Ficft, thac if chege be {uch 2

vehement circalar endeavour as he imagines of the Air in the-

Recéiver, by which motion he elfewhere teaches (as we have
(een above) that the Air ruthes out with violence enough to
make the Atmofphere lift up inour Cylinder above an hundred
pound weizhe s I fee not why it fhould not rather throw out the
{topple under confideration, then hinder its extraction. AndI
fee not why, whea the external Airis re-admicced at the ftop-
cock into the exhauflted Receiver, and ehereupon there does fen-
fibly follow for alitele while a whitling about of the included
Air, the ftopple,that juft before feemedifo much ro refift the be-
ing drawn out, (hould ceafle to make any fuch refiftance. Nor
do | fee how the-plenitude of Nature fhould, as is bere intima-
ted, hinder the extradtion of the ftopple : For, according to the
Plenifts, the World and the Receiver muft be at all times equal-
ly full. “And if the contiguous Air muft for Mr. Hobbs's reafon
neceflarily be extraéted with the ftopple in one cafe, 1lee not
why the like (hould not happen in another. But fince M. Hebos
is pleafed to call us Expetimentarian ‘Philofophers, let us fhew
that (uch Explications as thefe of his need n®t make ns afham'd
of thename. If{ay then, shat it appears by our Experiments
that chere is no fuch FortifSimus conatws cirenlars 10 the exhanfted
_Receiveras hepretends 5 butthat there is indeed an endeavour
of the ambient Atmolphere to prefs inwards the parts of the
Glafs and Cover that are*contiguous toit, For, as I 'have alfo

noted already, & light Bladder fufpended in the cavity of the Re-

‘which T hall'now adde, that neither were a pair of Scales fulpen~
~ded within the fame Cavity 5 nor was a long Magnetical Needle,
~ tharrefted upon the point of another Needle, ar all whirled

about by this imaginary motionof the Air. Befides, if youle:-
farely loofen the Brafs {topple, fo that it may be very neary bue

" leiver betrayed no fuch motion as Mr, Hobbs here (uppofes.”To

 got contiguous, to the fides of the Socket, you (hall manifeftly

perceve

HTHs
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‘perceivie a firong current of Air to flow into the Recever at that -
i pafiage : And more then once, when inftead of that piece of
Brafs we flopt the holein the Cover with our Cement; ope
%1 might oblerye lometimes whileft we were pumping, fometimes
i atter we had done pumping, that the outward Air by degrees
il deprelsd the fuperficies of the Cement expos’d to it, and made
- It.concave,and now and then would break through it thrufting
| itinward with great vielence and noife. |
N In the fame page our Author re@ifies,aftet his way,another of
our Explications in thefe words « Vidimus item aquans
demiffam in Resipiens poft Suétoris aliquot reciprocationts
* ata bublive, ac fi [#pp&ﬁfa igne fervefceret,

A. 1d quoqs accidst proprer velocitatem acres ut aictum eft,inReci-
picnte circumenntss 5 wifi forte aqunam illam duns onllit catidam quag,
dfedeprehendatis,  Nam f; certs effemms illam calefeere, alia canfs
Rugpomeni excogitandaeffes. |

- B« Imo certs [umus quod wow calefcit [enfibiliser. 5

WA, Quid ergo tali aque matui conferre peffe putas majorem vl
minorem Atmofphera gravitatem? S A
B. Neq,illum motum attrzéﬁﬁm’,pmfﬂ, Atmofphare, |
But, I confefs, I(ce not how the circular motion of the Air
1 within the Receivét could in a Vial with 2 long neck produce
| {uch cfledts as in my Epiftle are rec:_@d : elpecially I fee not how
E fach a wind paffipg along the furface of the Water could raife fo

+

Pag. 13.

h-

many and fo ftrangely- big bubbles, which {eemed many of them
to rife from the lower parts of the Water,and fwell'd notablyas |
they alcended ;. and how (uch a wind thould carty up the moft o

parg of the Warer through the long neck of the. Vial, and ssic

i

~Werelpoucitinto the Receiver, ~ "

,, As tor whac he layes about the gravity of the Armofphere,

tis plain enough that my conjeGure alcribes the Phenomenonto
the taking off,not the gravity of tfe.external Air,but of the pref:

“ate of the Air within the Receiver: though 1 fee not why the -
 rem@val of the weight of the Armofphere, if i could be ot of

he Engine effedted, thould not have a like operation, . 408
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. numerous bubbles in the water prefently ceal

L pec

And (o anfver Mr. Hobbs's Queftion as it fhould have bee
pus) that which 1 think che greater or lefler preflure;of the Alf
confersto this Phenomenonis this, That whereas common Expe-
rience fhews us, that watet by being heated is expanded, and ha$
bubbles generated in its and whereds out former Experiments,
efpecially the 28. have mdde it appear, that there 15 wont to be
‘o Water and other liquors Aerial Particles, which tend to ex-
pand themfelves, and do actually do {0, in numerous bubbles,
when the preflare of the incumbent Ait is confiderably leflened :
In the prefént Phenomenon thit preflure being by the exhauftion
of the Receiverstaken off, the Aetial parricles and agirated Va-
pours that abound in the hot water are altowed to expand thems
{clves, as before they could not, and to make fuch numerous
and great bubbles, that thereby a good pare of the water 1s car-
ried out of the Vial. -Sothat | fomewhat wonder whit makes
Mr, Hobbs fpeak asif there were no fenfible hearof the water
under confideration, fince 'tis exprefly (aid ehaeic was pocin bors
and if it wete put in cold, could by no pumiping be brought tothe
leaft (hew of Effcrvefcence,  And as for his Explicatiog of the
Phanimenen, the Experimentarian Philofophers need not the:
Obje&ion lacely made sgaintt it : For L have already evinced by
- Experiments, that there is in' our exhaufted Receivers no fuch

Glafs upon the ad mlﬁimn’afthe external ﬁucjghe produdtion of
alech.  And there -

fore 1 fee not why M, # lobbs mlghtﬂ@ théﬁwlﬁdlﬂne my Con-

“jectare, (for I propos'd it,and look upon it,as no more) ug
“could either have difproved it better, or fubflitured a moOrePI«
bable one thenhe has done in its place, * P

" As for whathe adds in thele wards, Ab hoc experimento mani-

‘tis Airis, mon it vaonums, Nam moveri aquanon potuit 3
#ifi & movente arlgwo mote ¢ contigno. Itafs Phanomensm boc de-y

monflrationem [appofivienss mia continere vidstnr mon infirmam.

aliar motion of the Afr as be alcribes the Phenomenonto s
~ pay,whep tb’ﬁte”_ﬁ._ﬂémaniﬁ&'ﬁ-lyﬂ whirling about ofehe Air in the '

i
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X am not obliged to anfwer it, bat leave that to thole that are

profeft Vacuiftss againft whom I muft doubt whether his Rati-

octnation will conclude, though the confequence be not manifeft

tome. Forhimfelf allows his Terreftrial Atomsan innace clr-

cilar motion, which confequently needs nor depend upon (ome |

body contiguous and moved ; and the Vacuifts will fay, ¢hye |

the pargicles of the water being ft rongly agitated when it was put

into the Receiver, (whether by fiery Corpulcles {warming in ir, 1

or otherwife) and the refiftance of the incumbent Air being ta-

ken off, the Phesomenon would be*produced juft as icis, though |

we fhould (uppofe no other body to fucceed in the room of ¢he

¢xhaufted Air. And befides, though fome fubtile particles of

‘active matter thould get into agitate the Aqueous and Aerial {

Corpufcles, yet (they may fay) thereisno neceffity that fuch ‘

minute particles thould be numerous enough to fill 4p exadtly 4l |
|
|
I

the litcle fpaces deferted by the Air, - And even upon this {up-
potition,as it would not follow that fuch relinquih’d {paces were

all of them quire empty ; fo would not the Phenomenon ar 4l ) &
prove, much le(s manifeftly Prove, that they were guire full, |,
And fince an aQual heat, that is, a brisk and various Agitation of
its fmall parts, is requifite to the boyling of the waterin this
Experiment ; perhaps others will not think it more abfurd, thar
the-removal of the preflure of the Air thould occafion this expan-

- five motion in the water, then that which Mr. Hebbs mug allow,
thac in Air compreff'by Quickfilvers, or fome othet weight,
the removal of that preflure is fufficient to make thar Ajy ex.
pand it {elfby the flying abroad of ItS Parcs.

WA whereas Mi. Hobbs urges this other Argument againft
.. the Vacuifts, Praterca dic mibi, bullienten Aquam po-
Page 13,134, NrhLs ks T R
| taiflin confpicere ? e
B. Quidni? e Y T o o
i - A. Norucvifionem ficri colcedunt veflri per aitionem contin:
v am abobjcito ad vculum 2 Nonpe etiam putant actionem effe moyum,
+ & omnem motum (ffe corporis 2 Quomads €720 potuit ab objelto,
nempe agua ad ocnlss tuos margﬁpf‘r vacuwm. (14 eft, per now corpus)
depivars e ot ey = TR Nog
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< B." Now affirmint noflyd ita vaswwrm cfJe- Recipiens, ut nullus om”
wino s TOb A 1 0 R e L o RaE. |
A Nilrefert antotum Recipiens vacuum [it,4% magna ¢] s parss
sams wirumsUss [4pponaisr , derivatio motts 4b objicto ad ocslum in-
gercipietur. T
B. Ita'widetursnec habeo gued ¥: [pandeam, The Vacuifts will
perhaps anfiwer bim as I antwered Francifcas Linws to an almoft
like Objection.  And thofe of them (which make far the great-
el number) who plead but for an inteifperfed Facuum, will per-
- haps tell him, thac they rake Vifion to be made, not by fuch a
Propagation of Tmpulfe as he does, butby a Trajedtion of Ef-
flwvia, that iffuing ou of the Sun, and :raver{ing che Diaphagous
bodies interpos’d,rebound from the objeét to the eye. And ac-
cording to this Docirine they may ask Mr, Hobbs, why a motion
may not be made through a ¥acuum or won corpus : nay, how
it can nararally be ftopt#s wacuo where there is nothing torefift
it. “Bat Controveslies of this nacure it lyesnot upon me to pro-
fecute. | e
Ta the 14. page Mr, Hobbs having recited that Experiment of
ours, of killing Animals included in our Receiver by the exhau-
ftion of the Air in two ot three minutes of an hour, fubjoynes
thelewords, Credin’ tu animalia iffatam cits interempta
effe eo quod carerent aire 2 Quomedo ergo [ub aqnam vi-
wunt Urinatores, quornm aliqus (af[uets 4 pueritid) caruere azre per
baram integram § Inclufa in Recipiente animalia occidit mosus ille

- idems vehememifSimus, quo diftenduntur rumpuntur 43 inclufe vefice.

But, though he fayes.no more in this place concerning this mat-
| ter, yeuit feems heeither much liked his own Conje&tures, or
| oreatly difliked mine, fince in his Epiftle Dedicatory to the lear-
. ned Serberims he fingles ouc this fole Phanomenon to explicites
Ego contra ([ayes he theve) neq; airem exugi poffe, neq; inclnfuns
animal (etfi exnius c[[et) tam cito moritnrum dffe exiftimo. Actio
 quidem quam morsilla [equitur viders poteft wel [uitio quadam (¢
. proptesea exultione cowclufi airds dnserfics apimal, refpiratione [ub-

lara) vel etiam compnifio siris av omi parse wer fms cetitrum [phare

cub

Pnge | !4.
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e andomal includitur s &F (i widers potcft mori 4 ienacitate ooy,
prefse Acris,quafi agua [affocatums nimirum Danflnm inintim.. Pulni.

" pulmong,

vum airew olite tediaciorem, inter Rrteriam (& uena
Cws [t (urigyinis Intercipiendo fiffsres. Bax, as I Propoied m
Conjeétare doubtingly, and pro‘efs my felf tobe in a furcher en:
quiry aboutthe ufe of the Air and of Re piration s fol mug il
think, that we want fome furcher or clearer di fcovery aboat thyy
Imacter, not withftanding what has been delivered concerning it
by Mr. Hobbs. For his Argument againft my ConjeGure isin
the paffage thas Propofesit anfwerd by himfelf: for be plainly
intimates:that Divers who can live without Air (which yer
mi@-t quelion; if lie means, withone any Air av-all) fora whole
hout;:dre accultomed toit from their Childhood. W herefors,
unlefs the Antmals thardyed in my Engine hadbeen for a long
time fromed by degrees 1o live without Air, it will not follo
that the went of it could not difpatch them in a (horg time, 4
ordinary. menmay be drowned in a few minuges. And having
“purpofely let down fome M tce and fmall Birds nto @ deep Glals

fil’d wich water, and kepe them from emetging by a Weipht -.

tyedtotheir legs or tayls, though fome lived longer then others,
yetloblerved them to be kill'd taft enough to keep my Conjes
Cture from being incredible ; ¢f pecially the laft we made tryal of,
though a large and lufty Moule, appear’'d to be quite dead within
fomewhat lefs then one minute, mealured by the Vibrations of
8 Pendulam. And we parucularly took notice , tha betore
drowning divers bubbles, which leemed ro be the ref; Pired Air
' water,
inftead of mine, not tourge thac I could with he had been pleas’d
tofhew us how the tenacio
comes to produce thofe ftrange Convalfions and other. Symp-
- tomes mentioned in my Epiftle s not. 1o urge this, I fay, we
bave already difproved the fappofition his Qpinion is builton,
namely,chat there s in the exhaulted Receiver (ucha motus vebe-
wentifsimus 35 be pretends : befides that he (hews not how this
Ree | g =S ~ motion
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motion comes tokill the included Animals which I was wont to
keep, not near the Centie of che Receiver, where be {cems to
think this mocion mofk operative, but neas the botcom of ir, thag
the included Animal mighe hive fomething fir.o under his feet.
Nor does it atall cleac che dificalty, thac he would have chis
motion the (ame whereby inc'uded Bladders are diftended and
broken. .~ For, befides that’tis very hard to conceive how the

tenacicy of the Air, or its beaeing from all parts upon the convex
Surface of an almoft quite empty Bladder, (for in fuch al{o the
Experiment he reters to will fucceed) fhould make ic burft outs
wards 5 befides this (I {ay) we have already proved chat the
diftenfion and breaking of Bladders in our Receiver proceeds nosg
from any {dch motion of the neighbouring Air asis here prefu-
med,but from 2 quite differing, if not from a coptrary caufe.
- Inthe fame page our Auvthor makes a digreffion from the En-
gine, and difcourfes of anothet Experiment which I have long
fiace ofren made : buc chough his Explicacion be lyable enough
to'juft Exceptions, (as I can make good if it be required) yet
‘becaufe the Experiment is none of thofe I delivered, I (hall leave
it to be examined by others : and for the fame reafon 1 forbear
to meddie'with chat he has in cthe next page concerning the
Wind-gun, as to 'what he has in the {ame 16, page in thefe
‘words, Placet mihi tua mag s Hypothefis quam tlla de vi
airss elaflica s nam video quod & veritate illins veritas de

Page 16.

pend:t vel vacui vel plent ff:ﬂ & wveritate hujus wibil [equitur im

neutram partem quafiionds, Airis inquit, [braitura fimils [} com-
prdj« lana. Bencefts Lanafit ex filis, Reite. Scd eujus figura?

St Parallelopipedt, nulla potcft [fe comprefSiopartium : (i non Paral-

 lelopipedi, crunt inter filailla [patia quedam relicta ; qus [i vacna

B [unt, [upponunt Vacsum, ad probandum quod Vacuum eff pofSibiles

fiplena, plenum dicant qued vacwnm puwtant. Tothis pailage, 1
fay, I cannot but reprefent, that the Queftion isnor, whethet
trom the Hyporhefss that afcribesa Spring to the Air, depends
. the'iprook ot a Vacaum ora Plemwm, but whether the Hyporhefis it
felfbe crue orno. For, fure there are many things cerrain in
h 2 ' ' - Natural
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Natural f’ﬁil-o&}phy, from whofe trach chac of 2 Plenum ora

Vacuam c2nnot be deduc’d. ~ Aad towhache addes concerning

the ftructue of the Aerial Particles, the Vaicuifts may tell him,
that cthey make no fuch Argument as he is pleifed co make fo
them ; and do not commonly imploy the Figure of the A-risf
Particles to prove a Zasuum, buc other Arguments, fuch as M.
Hibbs has not yet well anfwered : 2nd having by them, as they
jadge, prov’d interfperfed Vacuities, they might without incon.
venience fuppofe in an Aerial Corpufcle lictle empty Pores, up-
on whole account it may be capable of compreflion, in cafe they
fhould think fic (which I know not that any of them does) toal-
fign ic the Ficure ofa Parallelopipedon. But this Controverfie
the Vacu fts may, if chey pleale, profecute, Inthe fime page
Mr. Hs0bs begins, and in the next he continues, 2 tong difcourfe
concetnlog the going our of fire in our Receiver upon the exhau-
ftion of the Air: the paffage is too prolix, and does too little
concern the Spring of the Air to be here totally tranfcribed, or

examined Period by Period. Ia (umme, heendeavoursto do

two things . the one s to reduce what happens ta kindled Coals
placed in our Engine to what happens in certain Mines, wherein
when fome thick damps afcead, both Charcoals and ‘Candles
are foon extinguifhed thereby : the other istothew, that by
the Reciprocation of the Sucker, the Air impell’d firft jnco the
Cylinder, and then into the Receiver, is puc into {uch a motion
a5 gives it a cercain middle confiftence, as he fpeaks, berwixt the
confiftence of pure Air and that of Water.. Bat I thall not need

to examine this (econd part of his dilcoucfe, becaufe I deny the

Siift 5 and being able to difprove the thing it felf, namely,
the chicknefs of the Air in the exhaufted Receiver; Ineed not
~ fpend time about what he teaches de modo, -

. Voexamine then onely the firft of the above- mentioned par-

ticalars; 1thall begin with obferving thit his ftory of che damp
to be mer with in M:nes is more largely fer down by M. Hobbs
in that Chaprer of his Elements of Philofophy, where he treats
of Gravitys inwhich place he feems. to miention it (to ufe his
e /53 it - AT i _ OWR
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own Expreffion) as a fory of doubtful credit, which ’cis not lik®
he would have done if he had then feen it. Which I mention, not

 that I deny the ftory for the main, nor that Iwould bring Mr-
Hobbs into 2 fufpicion of relaring things untrue as macters of fadt,
his enemies themfelves having not accufed him of {fucha mean-

nefs » bur becaufe, if he have not {ince oblerved the thing him- . i
{elf, there may eafily be a miftzke in {(ome of the circum{tances: 1
as for inftance, the numbeg of Minutes wherein the thick Air h
_choaks the fires and ’tis upon that circumftance that the validity |5
of what he deduces from the obfervation chiefly depends. Bar, I
however the matter fare with thefe fubterraneal Damps, we i
have already proved by feveral of the Experiments of our En- i
gine, that in the exhaufted Receliver thereisno fuch motionof i
the Air as is here fuppofed. And it may be fufficiently proved, e
that whatever remains in the Receiver is not fucha {ubftance as il
Mr. Hobbs would haveit: for that, he here tells us, 1s of a con- 35
- fiftence betwixt Airand Water 5 and in the above-cited place =
of his Elements he fayes, that ’tis not much lighter then Water, 15
But by the Magdeburgick Experiment (we have already had oc- il
cafion to mention two or three times) 'tis evident that the Re- i
MR SRR T = e il
ceiver by being exhaufted of common Air is (o far from grow- il
ing heavier, mach lefs fo muchheavier as it muft if icwere filled _ if
with a fubftance not much lighter then Water, thatitloft above Q
an O unce of its former weight.  And to this agrees what we (ee i
happen in «£olipiles, that grow lighter when the Airis expell’d. ;
Befides, if the Receiver be in our prefent cafe filled with a fub- g |
ftance whofe confiftence is fo-much nearer chat of Water thenis | ;
- our common Air, as Mr. Hobos would have its bow chance a _—
Fendslum fhould not move very {enlibly flower in it, whenin
‘Water the Disdromes are {o exceedingly much more flow ¢ | r;
|

And the bresking of an Hermetically-feal’'d bubble in our Recei-

ver outwards, when the Air was much exhaufted, and not be-

fore, together with divers other Experiments. that might be ea-
 fily applyed to this purpofe; in out Epiftle, do {ufficiently ?vinc’-e, %
¢hat "vis not a chicker and far heavier Air, buta more yiclding
' and.
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and lighter, that remains after Pumping in the Cavity of oyr -
Recetver.  And thus much as to Mr. Hsoos's difcourle upon,
our Experiment. But as for the thing it felf, ic appears .chag
when I related it I thoughc ic mighe admit 2 furcher enquiry ;
And indeed there may be (o many wayes of extinguithing Fire
(as we {ee that the fime of 2 Candle may be blown out by the
wind, ot quenched in water, or put out by the compreflion of
a pair-of Sauffers, or (uffocated for want of Air to receive its fu-
liginous fleams, or (if that be a different way) ftifled by the thick
Exhalations of de¢p M .nes or of new Wine) that as’tis notin all
cales (o eafie o affign the true caufe of the extinction of fite, fo
‘tis unfafe to conclude with M. Hobbs,that becaufe a3 Candle or 2
live Coal may a great way under ground be extinguithe by a thick
Damp, therefore the ¢fe& muft proceed from the like caufe in
our Receiver, where there is no fign of any Damp or unufual

| . thicknefs of the Air, but of the contrary. =

! Butlerusfollow Mr. Hebbs to.thenext paflage, wherein he
| feems fond enough of playing the Cenfoz, For;, {peaking of our
! 11, Experiment, wherein the Coals that (eemed almoft dead in
our exhaufted Rigceiver, bf:i_ng taken out into the Air began: to
,-;_- fhine again, having made his Acade mian Dialogift {ay, Fuere co-
i Dage 15, THM aligmi qns _re'fﬂa_ﬂﬁﬂf dixerunt in carbonibus illis
E (qggﬁq;mm fwﬁ’a‘ﬁﬂi wg:ieéqmmr);gﬂﬁk a8 q;gg[éﬁ;m f;zﬁﬂ-'
| @que admiffa aire ventibate cateram molewm denyo accenderent: The
i v+ other (by whem Mr. Hebbs is meadnt) an{wers him, N.e 7l/; qne di=
| cerems nom videntur cogitaffe, fed [ortites effe. “This is very f{evere.
i Buc let us fee what weighty reafon he has to be {0: Credin’ tuin
:};‘; B carbone dguite partem aliquam non carboyew, [cd ignem

S (f[es aut in candente ferro partem incffe quod ferrum non
fit [edignis 2 But fome will think thac by thefe words he does-
~ rather propofe then prove his Opwmnion: wherefore lec us hear his |
Ratiocination, which he annexes in the following words, 44 ari- |
o SRR ﬁfz{g#(k mAGRA w1 b3S incendinm nafci porefe.  Auqui fo
101 o S002 COrpss ab ignita diverfum fir, mon pluces puwcre iffs E
pe teiigrea intuto incendio quam inwna slla [cimtilinls, pidenms |

corpors
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oorpora diverforum genéram a luce Solis tam per vefrattionem guass
per reflexionem fabtam n fpeculis fuméwfwﬁé;ﬁ wecendi- pofSe
7eqs tamen qucng i ﬁf credo gl pmtet partionl s toneas o Sole
ejcitas vranfire poffe. per fwhfkuntiom globnli-crystallive * In airein-
termedio ignis wnllnsest,  But 1 doubt his Adverfaries will (ay,
that he is fofar from haviag i this pafface well confured their
Opinions, that he feems not tohave well underftood them : For
they will tell him, thatthey teach notthatthe fire is materially
different from every parc of the fewel; bur thar the igneous
Corpufcles, whileft they are divided, blended and oppreft wich
the othiers, have ‘not the power to fthine ot buin, ull being by
fotme fpatk or othierbody actually burning, or by fome orher
equivalent caufe extricared; they flock togecher in fwarms “and
theoare able to burn and {hine, that is, to appear fire: Which
fire is yet but a parcof the fewel ; asappears by the Phlegme, .
Alhes, and perhaps other mcombuftible parts of the Coal or
other fewel. So that the Acomifts and divers others will not al-
low what Mr, Hobbs infers about an éncendium. And whereas he-
tells us he believes thatno body thinks, Particulios jonews i 3ol
ejectas tranfire poffe per [wbfiamtiam globuli cryfiallini 5 he feems to

-me to have very lictle heeded the Epicurean #ypothefis. For,
- notonely thelearned Gaffendis, bucknow not how many other
. Aromifts (befides other Nuturalifts) Ancient and Modern, ex-
~ prefly teach the Sun-beams: to confiftof fiery Corpufcles, tra-
Jeted through the Air, and capable of paffing through Glas 3
whereby thefe Aathots give an account of thofe [peenls ufporia
that burn by refiexion. - Thefe things Ireprefent, not that Iin- i
tend here to adopt the Atomifts Opinion of the nature of Fire, of i
whick I am not obliged to declare my thoughts bere, and have |
- doneitelfewhere 5 but to fhew that Mr. Hobbs’s Arguments are -
| not 2 {ufficient ground for fo heavy a Cenfure, And ifa Coal o
be kindled at one end, though Mr, Hebss would have the kindled:
end a Coal, not Fire ; yet ithe pleafe to hold it in his naked = |
- hand; he may find that differs enough from the other end to de- .
. ferve another name.  Aad I, that bucrelated a Phsnomenon, did
| Z: oL
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L0t perhaps exprefs my felf much lefs warily, ifnot more fo,
then Mr. Hobbs himfelf, For whereas my words are thefe,
“Page 79, Peprefently took out the Coals, in which it (eems there
had. remained [ome listle parcels of fire, rather covered
then totally quench'd : forin the open air the Coals began 10 be ye-
kindled in feveral places:  Mr, Hebbs evenin bis Elements of
Philofophy fpeaks thus upon 2 fomewhat-like occafion » If 4
| Grate filled with Coals througbly kindled, and é#rﬂfﬂf nes
Sed, 1y, Vor [0 brightly, belet down, a5 [0on 46 ever it is beloy
C. the fire will begin to grow pale , and [bortly after
(Vofing its light) be extinguifbt, no otherwife then if it were quencht
inwater : butif the Grate be drawn up again prefently, while the
Coals are fill very hot, the fire will by little and little be kindled
- again, and (bine a5 before, B | |
o As for the reafon Mr. Hobbs affigns of out Experiment in the
i Bidiise lately mentioned paffage of his Dialogue, being
i . grounded upon fuch a thicknefs of the Airinthe Re-
& cewver aswe have already difproved, it needs BOt to. be exami-
E ned, And laftly, as to what he {ubjoynes in thefe words, 2uan- * |
Page 13, A0 “wem eff quod de homine vere promunciare poffumus
1& ~ qued eft mortums, five (quod idems eff) animam expiravit,
;f Cognitum enim eft homines nonnulles pro mortuss habitos, poftridic
f chatos revixiffe, S S S | |
& A, D¢ puncdotemporis quo anima i corpore [eparatur difficile eft
- fratuere. Perge igiinr ad experimenta alia, |
| - Kconfefs 1fee not why thac needlefs Queftion mighe not have
b been well (pared, if he detigned to give it no becter Anfwer.

| ] ! . ¢ "
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| ~ CHAP. VI -
Wherein other paffages of Mi.Hobbs's Dialogue that con-

cern the Author are examin'd.

\V Hat our Author has inthe 19. page concerning a Bladder
has been already examined, wherefore I proceed to the
next paffage in the fame page, which is thiss |

B. Siacws magnete excitns libere pendcat intra Recipicss, [eque-
tisr tamen ille motam ferrd quod circumdncitur extra Recipiens, Items
ebjecFaintas pofita ab its qui extra (unt videbumtur, & [oni intys fa-
EFt andientnr, emnia hec equepofl a1q; ante exulitonems airss, nife

quod [ont [unt aliguante poft quans anse debiliores. =7

A. Mawnifeftifsima hec [unt figna Recipientis [emper plenty mec
pofSe inde exugi airem, Quod antem [oni inde [entiantur dcbiliores,
fignum eft confiffentia atris. Cowfifientia antem airis a motn cjus eft
per bineas diametraliter oppofitas. But 1 meet with few cfthe

Vacuifts, who, eveninthe Torrécellian Experiment, thinkthe

place relmquithed by the Quickfilver to be perfectly void,. moft
of them allowing, that though it be not quite full of body, yet

- it may contain fome of the Earth’s magnerical fteams, or of thofe
{ igneous Corpufcles-that flow from the Sun, or both of them,

. Now againft chefe who would from our Experiments deduce buc
‘onely an inter(perfed Pacuam, 1 fee not thac the Phaenomens
- mentioned by Mr, Hobbs do conclude baif fo manifeftly as he
pretends: For, as to the motion of the Needle within the Re-
ceiver, ‘tis known that chey are wont to afcribe Magnetical At-
- traction to certain Effluvia, that iffuing out of the Loadftone are

~ {ubtile enough to pafs through the Pores of cthe clofeft bodies,
without excepting Glafs s {o thar although the Receiver were

_quite empry’d before, the Needle might be wrought upon by
- Magnetical Corpufcles, that need not be fuppofed co fill the 10,
- pare of the Receiver. Iknow indeed that Mr, Hobos has ano-

i ther
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thet Hypothefis of the Phensmena of the Loadftone, but [ know

that divers learned Wziters-have-abfglutely rejeGed it, and nop
one fuch that I bave heard of has approved it And as for the
other two Phanowiena here mentioned by Mrt. Hobbs, the Ato.
mifts may anlwer, That the frft (touching Obje@s feen in the
Receiver) has been (hewn already not to overthrow their Do-
Ctrine : and that the other (concerning the Debilitation of
Sounds) makes againft him, not for him 5 fince we have alres-
dy dilproved thar confiftence of the Aijr whereto he afcribes it
And the {ame Arguments that overthrow that Opinioh may
make it feem fomewhat (trange, that he (hould (ubj oyn our Ex-
Perimentof two like Penawla, whofe Vibratiohs we found not
maniteftly to differ within and ‘without our exhaufted R eceiver,
For the former fhould move far flower then the other, accord:
| Ing to Mr. Hobbss Conceit, that the Receiver,
Compare thacin.  gope we fay 'tis exbaufled, is flled with a fub-
the 30 Chap 14 _ | 5 = _ 2 .
Se&. of his Phy. . ftance of a middle confiftence betwixe pure At
bcks with that of and Water, and not much lighter then Water.
;Q}ﬂﬁ?ﬁ?e’ - Butwhether the Receiver be in fuch cafes ade-
quately full or no, the Vacuifts may furcher con-

fider.. For Et’s.bei.ng granted to be full would not overthrowel- .

ther of my Hypothefes , namely, che Weighe and Spring of

the Air. - e T A
. Kathe fame 19. and fome following Piges Mr. Hobbs his a

tong Difcourfe againft my Conje@ure at the reafon propofein

_my 31, Experiment, why (as I'there exprels it) if the exquifice-

ty-poliflc Surfaces of two flat pieces of Marble be fo congruous
to each other, that upon their muenal application there refuls

-animmediate conti, they will fick fo faft together, that he

that lifts up the uppermoft thall, if the undermoft be not exceed-

sag heavy, liftup that toe, aad fuftain ic aloft in che free Air |

::Ihe Conjeéture it (elf isin the. (ame page thus fer down, Thet

Page g Hoelower fuperficies of thar (underm olt) flone being frocly

e @xpﬁﬁdl‘ﬂ the Airg g preft upon by !t s whereas the nppesr-

face being contiguaus 1the fuperionr fomeis theyehy defonded

| | - frm y;

-
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from the preffure of the Air, which confequently prefSing the lower
flone againft the upper hinders it from falldng, as we have elfewhere

- morefullydeclared,  Which laft words I therefore omit not, be-
. caufe they (hew thac I handle this matcer in this place but inci-

dentaily,and may make ufe of what I have deliver'd where I treac
of it more exprefly s as I have fince done in Print in the Hiftory

- of Fluidity and Firmnefs, which Mr, Hobbs appears to have feen
by thofe cenfures of fome paffages of it that I fhall hereafter exa-

mﬁle‘ > - | BT

His whole Difcourfe concerning my' Conje&ure, and his
Scheme, would be too prolix to be entirely inferted, Bur the
thing'his Difcourfe drives at is to fhew, that neither the Spring
not Weight of the Air have any thing to do with this Phenome-
non: and therefore when he had made his Academian relate, that
two coherent Marbles (aufpended in our Receiver did not fall
afunder upon the exhauttion of ir, he fubjoynes that ic was,
Quia nibil iftic erat quod ageret Atmofphera pondus 5 and annexes,

Page 0.

non potwite - Nams fi dnorum coberentium alterutrum [ecundum eans

mzamtmgﬁ#]aaemzpf#fﬂﬁrfqﬁﬁ ﬁgperﬁrfe: propullum effet, facile

| Jepararemowr aire proxime in locwm relitnm [uccefStve femper influ-

.. =

entes fed illa ita divellere, ut imnl totum amitierens contactnm, im
pafSibile eft, munao pleno.  Oporteret emim At smoisim fieri ab uno.
sermino ad alium ininflante,ans duo Corpora todens rrmfﬂrﬂ’#zeﬂdé’:iﬂ
tffe leco : quorum wtrumwis dicere eft abfwrdum.  But how this
thould be fo cogent and manifeft an Argument 2gainft the Va-

~cuifts I confefs Ido not well difcern. For thar which it proves

(i it prove any thing) feems to be, That in cafe the cohering

Marbies could be fo fevered as tolofe at once their whole con- - -

tait, the world might be concluded not to be f#ll: Buc I fee not
how it thence follows, that therefore there canbe no Facuum.

For my part I'would demand, whether the fo ftrong cohefion of

the Marbles:be neceflary or not to the plenitude of the world.

. titobe; bhow chance a fufficient weight hung to the lower
e = - P _Marble

..‘

,-
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Marble can immediatly draw them afunder and if it be not,why
doesnot Mr. Hobés affign fome other caufe of their fo ftrong ad-
hefion, if it depend neither upon the Spring nor Weight of the
Air¢ As for the non- feparation of the two Marbles in our Recei.
ver.I have faid in the fame 31, Exper-im_ent, that the caufe may 2
probably be the preflure of the Air remaining inthe Receiver not
fofhiciencly exhaufted. And this Conjeure Thave more fully
defended in what I have writcen about it againft Francifcus Linw,
where I thew, that ’tis no way.unlikely the remaining Aig fhogld
be able to fuftain a weight of four or five Ounces hanging at the
Jower Marble, fincethe free Air was able to {upport between
* 400, and 500. Ouaces hanging at the fame. :
~ Bur Mr. Hobbs tells us, that the caufe ] aflign of the cohefion
ofour Mirblesis lyable to huge inconveniences s of the great-
nefs of which we may judge by the firft of them, Confitentnr
Page 20, (QAYEShe) tum ipfi tum alii omnes,ponderationem omnen
 conatum dfe per lineas reld as undiquagy ad Centrum teriks
& proinde non pér Cylindrwm el Colamnam fieri, fed per Pyrami-
dem, cujus vertt® eff cemtram terra, bafis pars [uperficiei . Asmo-
[phare.  Asif it were much material whether 2 body whofe Bi-
fis is {carce two Inches Diameter, and whofe length amounesto
fome thoufands of Miles, be confidered as a Cylinderora Pyra-
mid, Cercainly Stevinusand other learned Wiriters of the #y-
droftaticks would fearce have made this an Objection, fince they
feruple not to make it a poffulatum, thatall not very diftant Per-
pendicular§ be looked upon as parallel, though they allow fuch
Perpendiculars would meet in the €entre of the Earth, What

‘ he addes partly in thefe words, Comarus erqo punitorsm

- omnium ponderantinm propagabitur ad |, wperficicms Mar-

moris [uperioris antequam pofiis propagari wlserins ( pita) ad terram,

- and partly in the following lines, to prove that the whole endea-
vour of the Pyramid that leans upon the upper Marble is termi
nited there, and that there isno endeavour of the Acmofphere

tinft the uoder-fuperficies of the lewermoft Marble 5 This

Ratiocination feems grounded, partly upon a -C.mema-ﬂi:ms |
R E e ST s “about
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about the natare of Gravity,according to which 1 fee not why any
Body plac’d between the fides of that Pyramid, or rather Cone,
whereof the upper-fuperficies of the bigher, Marble is the Bufis,
{hould defcend upon the account of gravitysand partly froma mi-
ftake of myOpinion :for I do no where,that I know of;{peak as it
I thought this {uftentation of the lower Marble were performed
by lictle Globuls or other minute bodies protruding one andther
diretly towards the Centre of the Earth, and reboonding froma
perfeétly {fmooth fupetficiess nor need 1 fay,thac the lower ftone
is fultained by the preflure of the felt-{ame pillar of the Atmo-
~ fphere that is incuambent on the upper, fince other parts of the
Atmofphere, {ome on the one‘hand and fome op the other,
prefling obliquely upon the uneven f{urface of the Earth, may
have their preffure upward terminated againft the lower furface
of the undermoft Marble.  And in the mentioned Hiftory of
Fluidity and Firmnefs, {peaking (p4¢.187.) ofthe adheflion of
flat Glafles, (and the reafonis the fame mour flar Marbles) T 4
: plainly deduce it from the preffure of the fluid Air, which, like a | it
~liquor,diffufing it felf uponthe furface of the Terreftrial Globe, I
| becaufe its defcent is there refifted, does, like water and ocher | '
liquors, pre(s almoft equally every way, and ftrongly endeavowr @~ |
to thruft away any body againft which i¢ can bear ; fo thae /
whereever the preflure is “taken off from one pare of a body and |
not from the oppofite, that body will be preft toward that pare,. i
- whether it be downwards, or fidewards, or upwards, where that e
formerly- equal refiftance is removed. And this Explication T o
doin that Difcourfe back with Confiderations and Expefiments, e
which Mr, Hebbs is not pleafed to take any notice of s ‘wherefore o
I hold it not amif’s to adde here two or three other Experiments. i
toone of thofe mentioned there. 2%
- Firftthen, an «£olipile being by heat

freed from Air asmuch: |

asyou can, if the little hole at the extremity of the neck; by
whichthe Air gets inand out, be prefently and carefully flope s
‘with Wax, and afterwards {uffer’d to cool, there will not beiin.

- the Qﬂﬁw-af the e£olipile a refiftance any thing near equal to-
B | . : : : the




immerfed-therein; if then you (i
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the prefflure ofthe outward Air.  And therefore if you petfo-
rate the Wax, that Air will violently be impell’d in at the yg-
ftopt Orifice, whether the neck be held parallel or perpendicalat

to the Horizon, orin any other fituation in relpeét of the Cep-

tre of the Earth, And the like will happeniif the «Eolipile be up-
{topt under water. .

Next, Irelate in the mentioned Hiftory, thac having drawn

fome of the Air out of 2 large Glafls with a narrow mouath, and

thereby deftroyed che equality of force betwixt the weight of
the outward Air, and the now weakned {pring of th inward s |
found that by immediately applying a flac body to the Orifice of
the Veflel, that body was readily lifted up and fuftain’d in the
Alr as long as Lpleas'd, though the weight of ic exceeded 20,

Thirdly, I lately met with the relation of an Experiment,
which does abundantly make out the power of the ambient At
molphere to prefs bodies againft each other, when it cannot get
between theit internal {urfaces. For the ingenioys Author of

- the Magdcburgick Experiment. writes to the induftrious Schetius,

that having caufed two Copper Plates to be made almoft in the
form of Scales alirtle above halfaq Ell 10 Diamerer, and exactly
congruous if laid upon one anothers Has (fayes our Jefuice) i

PN [16F imponit, € airels extrabis, adeo ab extersi

s'ﬁ-!?rﬁf‘_ Mcech..-

et Mk abrgs gramisate comprefle atq; unite 1 Yo #E X
Hyd Pacumar, 0 Zraviaie comprefe atq; encntury ut fe

i gzﬁrﬂé# 4 eas divelere non pefsint. . Quod fitandem

adbibito omni conaty .divtﬂd-n:yr,__ crepitum edant [clo=
“lquete explofioni ney wilrorem s quamprimum verg per
LaVICHIn __'j;‘_;maﬁpijff?ﬂm?#m#pﬂ;f#':._';""'rw{mﬁﬂfmmgdﬂm laxainr aé=
~Aod, Fourthly,if a Glafs- Vial (fuch as will be anon more ful-

ly deferib’d) have a Pipe open at both ends (o fitted inco ir, thas

no Air cin getin or out betwixe the neck and it 5 and if the Vial

be fo far filled with water, thac the lower end of the Pipe be well

he. water will L4 then you (uck ac che upper end of the Pipe,
the warer will a cend toa good height : which argues its .bmmgl
: ey - ‘* = o ¢ 4 '_ : : : Fﬂrcl
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forc’d upwards by the oblique preffure of the Airin the Vial 5 for
"tis onely in the Pipe and not in the Vial that there is any Airin
the (sme Perpendicular wich tlie Water that is tmpeli'd up.

But let us follow Mr, Hobbs alicdle facchers  Hiving ask’'d
this Queftion, § ed wes illaelaflica quam in aireefle dicunt; wnihilne
ad marmor [uftinendum conferre poteft ? he anlwers,
Niéétf ﬂmﬂfﬂd 3 #00 _f??fm ﬂ‘ﬂ.ﬁd!z&; 77! acre fﬁ' mﬂm ad
Centrum terre mages quam ad alind quodvis  punctum Univerf.

Quoniam cnim gravia omnia tendnnt 4 gircumfcrentia Atmofphere
ad centram terr &, & inde rur(us ad cireumferentiam Atmofphere ver
ea(dems lineas reflexas, conatus fmrﬁim conatus deor[um aqualis erit,.
& proinde muino. [e perimentes mewtrd comabunmtur vid, Bat
that che Spring of the Air may perform fomewhit in the cafe pro- .
poled, I hope the newly-mention'd Experiments have evinc'd.
" And the realon he annexes to bis Negative, as alfo the difficule ;
Esxample he (ubjoyns, of aman lying inthe bottom of the Ses, &
~ feem rather oppos’d tothe Weight then the Spring of the Air,
But we have already both by Experiments and by his own Con-
cefhons fufficiently prov'd that the Airis not devoid of gravity 5
and thacit itkewi{e gravitates upon the terraqueous Globeswhich: =~ - |
in this page he feems to deny, we have proved by divers reafons, |
and particularlyin cur 25. Experiment by the vaft expanfion
Air under Water, when the preflute of the incumbent Air was .
tokenoff GiomheWater, .o i —als gt f
_As for the Scheme he annexes, Iconfels I donot well fee = |
what he drives atinit; . acleaft if ic be intended fora Confura-
tion of the ConjeGture I have been defending: nor am I the
onely perfon that complain of his writing often enough. obfcure-
ly. Andasfaraswe can judge by the Conclufion couch’d in
. thelewords, Non poseft ergo pars, &¢. (whichvinche Explication.
| ofthe Scheme he calls, Pars Atmofphara insra sosam pofita ubi-

et

eung;) (propier magnitwdinem) quantumvis gravis fit defcendere,
neg; g premere fvve gravitart 5 hus Notions about Gravity are
fomewhat ftrange, and probably either do not concern us, or wiil.
be found repugnant to thofe Experiments on. which our Copje-

SRR i
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And as for what he adds, §7 pofSibile effe negarem., ut 4. .
ligentia ¢y arte bumani dus [wperficies corporum duorum
snter [ per omnia puncla ita accurate congrue fians, ut ne minime
quidem corpufenlo creabilistranfitus permistatar, non video qusmi0dy
it aut fuam Hypothefim tueri, ant pegationems noftram improbitatis
argucere Jure poffent : 1 contefs I do not fee how this Argumenta-
tion proves any thing againft the Intereft, either of the Weigh,

Pag:: 12,

,orlo much as of the Spring of the Air in the cohefion of out

Mutbles.  For, provided that the Corpufcles of the Air get not
In between the two fones, the prefiure of the Air may well (ut-
fice to keep them together, And, laftly, as for thac modeft paf.
lage (thac immediately precedes the words newly recited )
sherein he {ayes, Utraq; illa phantafia, tuns Qravisatis

Page snana mofphare tnm vis Elafbice frve Antitupia airis, (om-

U erat, Siquidems antens illis concederetar effe aliquam infiliculis

acres Antitupiam,queretqs aliquis, unde illa curvara quidem [ed qui-
efcentia moverentur rur(ws ad vectitudinem, deberens 41ty fi Phyfics
baberi volunt, canfam ejus alignans pofiibilem afSignare : \We have
already given an account why we forbore -to.aiﬁggn a caufe of the
motiofi of Refticution s but methinks Mr. Hobbs might have, for
the {peaking (o, chofen a fitter place then this, where he gives
me {o fair an opportunity to tell him again, that he fhould, if he
would be thoughe a Naturalift, have afligned fome caufe of the
Phanomenon about which he had all this while been difputing:
which fince even he himfelf has declin’d to do, perhaps the Phe-
nomensn will be thought fomewhat difficale, and my atcempt at
dilcovering the caufe of it will be ar leaft excufed..

- But after having folong dwelt upon the confideration of our

- Marbles, it is high time to proceed to what remains.

e Mr. Hobos has that paff; age 1 formerly recited

Inthe 24 page M. _ _
tﬁﬂthlﬁé’t he Glals- Fountains, out of which water is thrown up

L

¥ comprels'd Air, But thoughl as wel Las others have made

uleot fuch Founains, invented by Pincenzo Fincenti of Urbin,
- #ndwas unfarishied with the account he gives of their Phenome-
74 yet in regard*{ome learned meo, and particularly Dr. s,

' 'have
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have already examined his Explication, and Iam not obliged
to dofoy 1 {hall onely take notice of what our Author objeéts
to prove that this Phenomenon cannot be {olv'd by the Spring of
the Air, in thefe words : - : |
B. Curnop potefi aqua,que cuns tnjiceretnr particnlas
aiyss comprimehat, ab itfdesn particalss (e explicantibus
rir (45 rejici | , |
A. Quralocum explicate majorem non requirant quam comprefe. |
Quemadmodum 16 vafe aqia pleno, in qua cffet multitndo anguilla-
rum, anguillas fivein (¢ volutas five explicatas idem (emper capis lo= i
# oum, Propellere ergo agunam per vim Elafticam, qua alia now ¢ff i
quam motus corporuws ¢ explicantinm, now poffunt. - 3':
B. Comparatio tlla acris cum aqua anguillss plena, noftrisy credo,
nop difplicebit. _ sl | |
But the Elaterifts will anfwer, thac neicther can his earchly i
Atoms, to whom he afcribes the Reje&ion of the water forg'd
-~ in, tealy fill up more pares of {pace ac one time then at anocher s i
. and therefore the Objetion might have been {pared : but indeed T
“1ereachesusnot.  For we,«as Mr. Hobbs knows well, are not S
wont to compate the Air to Eeles, but to Wooll : and though i
, each hair that makes up a compre(s’d lock of wooll, do not really i
|  fill more fpace withwooll when extended then whén crumpl’d fﬁ
{ ' yet when there is a congeries of thefe hairs comprels’d together, i
| the whole fleece ot conzeries does by its {pring endeavour to
thruft away thole contiguous bodies by which it is penn’d up, as -
_I'hdve more fully explain’d in my Epiftles fo that thefe Aerial &
~ Corpufcles, being pent up by the water forc’d into the Glafs,
. Rillendeavour to expand them(elves by throwing itout,
| - Whatour Authoraddesin the {ame page, as if they were mif-
|  taken that think the Experiments of the Plenifts tended (efpe-
| dallydill oflate) to prove that the generality of them did not
| . alwayes mean by a Pucuum afpace perfectly devoid of all corpo-
> real fubftance, but any fpace here below that is not fill’d wich a
- vfible body,or at leaft withAir,(for thefe are my words to which
S = 32 k | while s

Page :4.. t
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while to make an(wer, the Controverfie being of fuch (mall mo:,
ment, (though Ithink I could eafily enough do'it) efpecially
fince he rather excufes thofe that may have negligently expreft
themfelves , then difproves what 1 faid. And fince T fpoke
chiefly and by name of the Peripatetick Schools; he may well al-
lowihat their Expreflions concerning this’ matter were not al-
wayes fo accurare, whileft in this very paflage he conclades with
T i thele WOLds, Pides quam inepts; fitad explicationem effi-
| CEunm talinm advecare werba Metaphorica, ut fusi vacyl,
hovrorems natir &, (1o quibus olim ad extftimationem [uam tuendam
#a funt Schole. ~ Noris what he adds concerning the Zacunmto
be atcributed to Democritus and Epicurus either cléar enough, ot
of. concernment enough to our Difpate, cobe infitted on by as s -
efpecially fince Ifee not to what putpofe he brings it in, |
But there arein this piflage two Particulars, which, though
they make little or nothing ‘againft what I faid of the Plenifts,
may delerve to be taken notice of. | , =
The fecond (for| think it expedient ro difparch thac firtyis
Page ;.. Couch'dinthefe wotds, yﬂ;@qperfamw ideo heret
& Aqua, quta quae pertantilym foramen exiturit, adeo exi- k.
g effs ut non pofSit ita inlongitudinens Jediffundere, it defcendends |
aditum airi fd?i#_?"p'er foraminsm ?.ﬁzfrﬂ#mfaﬁgﬁm@;mq; acr abexewn- |
e aqua pulfss looum alium (in mundo plens) habere poreft prater- |
quam quem aqua deferer, . |

Bac this Experiment I have already exa mined as ‘tis. propos'd

E n his Elements of Philofaphy ; and therefore I (hall now onely |
i? fay to Ehﬁﬁght"vaﬂﬂi‘tjm"IT-ﬁﬂd‘ﬁf it here, that the Tealon hereal- ¢
= _ ﬁg’n*: Why thE water in Gﬂ'fd'ﬁncfs_- pots clos’d at che top does

~ motdelcend, is notrightly af 190°d; fince (1o omit other Objedti-
: ons) by Moiifieur Pafchall’s Experiment it appears, thar th ol
E - tn Pipes of no great lengch che water will not run out, yet ifthe 1§
- Ripe belong enough, though the Orifice be no wider, thewatet | *
whE f; end wichout giving paflage tothe Air at the- circumfe-

Buethe ather particular hete mencioned by Mr. #sks, who

“thus

"

.
4

Lo T <

il

:
Lo i ) Sl
j-'::{.-l W2 Wy

. F -
el i L 5 I"i'.lri
5 ¥ o



R A O gy e, B R

( 67)
thas propofes it ; 9ui per fifiulam ore aquam [ugit
acrems mcainm Privs [ugity quo difientum acrem externum
removes 5 qus.remaotus loctim (in pleno) babere wifi proximum remo-
vendo non potefl; ¢ fic contirna pulfione aqua tandem pellitnr in
fifinlam, [ucceditq, acriqui exngitnr 5 deferves a more particular
confideration.  For thisaccount of the afcenfion of Liquors by

Page 253,

- fu&ion is not onely here given by Mr. Hobbs, but for the main by

the learned Gaffendus himfelf,and other Atomifts, and is general-

ly acquie(c’d in by the modetn Philofophers ; perhaps the rather,
becaufe it feems: not to eftablith or overthrow a Zacuum. But
though I {hall not deny but that many Phasemena of Nature
may be probably explicated by this Propagation and return of
Motton 5 yet there are {ome Phenemena here below, which I'fee

-~ not how the Cartefiapsy ot the Atomifts, or Mt.-Hobbs can expli-

cate without admitting the Spring of the Air, and which perhaps, -

by the Spring of the Air may be explicated withodt the tecurring

|  rtofucha propagationand return of impulfe. Divers inftances

; i

"l

- 1]
T

- Vial capable of ‘containing about 2 pound of water, and che

 lygetin or out, but with melted’

freeintercourfe betwixt the Air within the 'V
L iz

out i, that if the in

to this purpofe 'I""e-l{_ewhe're:--ff:tjnﬁder; but at prefent T (hall pro-
pofe onely one Experiment purpofely devis'd to thew thatboth
Vicuifts and Plenifts (i

ok

I'eonfifting of two parts 5 the one wasa

2

= T

!
g

other a Pipe open at both ends, the lower of which reach’d with-

intwo Inches of the bottom of the Vial: this Pipe was by the
- Glals-man faftned into the neck of the Vial, not by any Ce-

ment, left it fhould be pretended that the Air might undifcerned-
sV ucwich melted Glafs of a good thicknefs: into
this Veflel by the open Pipe I at lengeh (for it is (omewhat diffi-

cult) pour’d water enough to [wim a prery way above the lower

‘extremeof the pipe; and then ofteninclin'd the Veffel , togivea

7ial and thac with-

bubbles ja"'\,ql;ﬁng the inclined Pipe, till the ontward and inwards Air

ternal AlfofﬂuCﬂﬁfPEﬂ ﬁ?

were reduc'd to an equality of preffure. Now if all Suction were

ould admic an Elaftical power in the Air.I

by the, affufion of
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produc’d by the preflure of the Air, thruf away by the dilated
Cheft of him that fucks, and (o thrufting che water or other |i.
quorinto the Pipe at which he fucks, it feems evident, in oy
cafe, that the water would not afcend by fu&ion: fince by the
contrivance of the Veffel, the Airchruft awdy by bim that fucks
cannot at all come to bear or ptefsupon the water. And ye,
whether the Pipe wereinclin'd or erected, the waterdid accor.
ding to my expe&ation eafily enough alcend,upon {uction,to the
top of the Pipe, and ran over into my.:mouth, I fay, eafily
enongh, becaule that chough the Spring of the Air pent up in the
Vial were able, upon'the decreale of the preflure of the outward
Alr, occafion’d by my flucking, to impell the water ftrongly
enoughinto the Pipe ; yer, when a pretty quantity of water had

- been fo impell’d up, the included Air gaining thereby more |
+ room toexpand it felf, ics Spring was thereby {o far weakned,

thacthe waterafcended far l'efsreaﬁly then in_ordinary fucions.
The other circumftances worth noting in this Experiment be-
long notto this place 5 and what has been delivered may, T
hope, {uflice for the purpofe 'tis all edg'd for. Onely one parti-
cular I (hall here adde, by way of confirmation- of what I fzid
touching the weaken'd Spring ofthe Air, and it s this ; That
partly to fhew fome, who yet embrace the Opinion of the

. ‘Schools, that the afcenfion of the water in the Pipe did not pro- |
ceed from any (uch tendency in the water ic felf to afcend for

prevention of a Vacsum, and parely for other reafons thac con-
cernnot thisplace,I did carefully take out the warter by degrees,
till the lower end of the Pipe wis but very liccle under the furface
of the water, though in the cavicy of the Pipe the water, asit
ulwully will be in Pipes thacare not wide, was 2 prey ty deal high-

er: then {uffering the Veflel toreft, and fucking ac the upper

€nd of the Pipe, the water (as T forefaw it would be) wasim-

- pell’d E?:YQE without reaching near the top, till the fucface of it

though I continu’d fucking, no more water afcended into the
pey butthe Airpaffing through it towards my mouth, did in

was fallen aliccle below the bottom of the Pi pe, Buc then,

!
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its paflage tofs up the water thac was already in the Pipe, and
“turn it into bubbles, (ofaftrange bignels whenthe cavity of the
Pipe would permit it) which broke (not without noife ). one aftet
| another: and-thus theafcending Airfora pretty while'kepr the
| warer in the Pipe fiomfalling back tothat in the Vial.  Bac
when | remov’'d my mouth, the Spring of the Air remaining in
‘the Cavity of the Vial; being debilitated by the recefls of the
Air Ihad (as men are wont'to {peak) fuck’d out, it was not able
to refift che preflure of the eutward Airy and accordingly the wa- |
ter in the Pipe was not onely deprels'd into the Vial, but the |
outward -Air forc’d its way in many bubbles, and not without |
{ome noife, through the water contiguous to the bottom of the
Pipe, till the preflure of theincluded Air and that of the Atmo-
Aphere were reduc’d to an equality.. . e
Butin the {ame 25, page our Au:hor tells us, that the Society
be writes againft would have the caule of Filtration, and-that of
. the pafface of water through Siphons, to be the fame. To
¢ which he annexes this peremptory paflage, 1d vero impofSibile eft.
' Num in Siphone nifi ambo crura aqui impleantur, aqua ¢ pelvi i
. monafcendet, o Afcenfionis canfa in pannuwm eft motus ille terrearum
Y atomornm qag aque contigue [unt, motus (ingquam) circularis fim- '
| plex, aviin quo moventur communicatus 5 que atomé aquam fericn- 2k ;]r
| 1esin materiam Lancam incaiiunt, incul|# autem magis 14gifqs ma- ;
| defaciunt, donec madida tota fits, Cum vero madida tota i, ¢re.
‘| Thus far he s bat the paflage in my Epiftle, upon which he feems: =
|  tohave grounded his Qppofition; is but chis (wherewith Ibegin
| my 35 Experiment) Some learned Mathematicians ( 1 meane the:
~ induftrious Schottas and fome Cartefians) have of lateingenionfly
| endeavouredvoreduse Filtres to Siphons s but [Lill the truecaufe of the
| ' . afcenfionof water and otber liguors both in Siphons and in Eiltrati-
L on meeding (for oughs we have yet found) aclearer difeovery and ex-
| Plicarion, we were defirons totry, e, Sothatneither did 1 alcribe:
|  thisreduction (of Filtres to Siphons) to a Sociery which was not
then in being, nor perhaps fo much as defign’d 5 nor did Iadope
it my felf; buc exprefs’d a defire to haveitfurther examinid. |
BT > wBuee 3
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But as ot the canfe of Eiltration it felf,] may take a ficter oppor-
tunity to difcourfe of its inthe mean time I'deubt whether the

teafon here aflign’d by Mr., Habbs will not feem as well precari-

ous, asthe motus circularss fimpless of carchly Atoms, whereon it
is grounded.  Nor does his Explication render a reafon why
Quickfilver will not afcend the I4.part as high in the Filtre,
though in part immers'd into it, as water s nay, will not reach o

 high where 'tis contiguous to the Filere, as where "tis noc: nor

why it thould begin to afcend, {ince, for ought he (hews to the
contrary, the preflure of the Air, evenin the fenfe he takes the
Air, ought to be the fame on that part of the Sutface of the Li.
quor which is Contiguous to the Filere, and on any other part of
the fame Surface. To which I thall onely adde; that as tefolutely
as M. Hobbs fayes tisimpoffible for the waterto afcend out of
the Veflelinto a Siphon, unlels both the legs be fill’d with that

Liquor, he would probahly have { poken more warily; and diftin-

guilh'd becwixt Siphons, if he had been pleafed to take notice of
what I relate in the fore-mentioned 35. Experiment, of a fmall
Glafs-Siphon 1 devisd, whereof- when. the. {hotter leg was but
dipp’d in wacer, the liquor did prefently asic ‘were.of it felf run

down the longer leg.s Which Experiment, befides other confi- -
derations, may induce us.to fafpect that the nature of Siphons
and of Filtration may not yet be fo throughly underfiood , 25 not

- Butrodraw at lengeh cowards a Conclofion of our trouble-

lome Examens it temains only thae I take fome notice of the ge-
neral- Gorollary thae Mr. Hobbs is p leafed to deduce from his
whole Difcourfe, of the Experiments exhibited in our Engine.
Page 25, - A Baboriseiga. (Liyes be ) mibil hattenus s Collygis

o premotam e [oientiam canfarum saturalinm, wifiquod

unws eortim mackinam inveners q04 motws excitari agrss pofit 1als %
T pases phere fimul undiquags tendant ad centrum, gt Hyporhe
sR\ondlanz, ante quidem [atis probabiles, bine reddantur probabi-

e
>

D fagerd puder 5 ram, EfF aliguid prodive tenns, f ol
2 A _ “he o= A;‘Qﬂ?d




A. Quidtenns? . Quorfum antem 1antus apparatns o fumpius
machinarum factudifficilium, wt eatenus tantum prodiresss gnantum .
ante prodierat Hobbius ¢ ear won inde potius 1ucepistis whitllc de- |
fins 2 car principits ab eo pofitis monefiis ufi # Cumg, Arifkoceles
i recte dy xiffct, Ignorato mots.ignorari watwram, quoniodo tantuy in

vos [ufcipere onus anfieflis; . " B

- Asto what he {ayes to the difparagement of the Affembly,

and in his own praife, the laws I prefcribed my (el ac the begin-
ning of this Dilcout(e forbid me to reply to what is more likely,
amongft civil and Judicious R eaders; to prejudice his own repus
. tation then theirs he is fo difpleafed with. And as for chat which i
he affigns to be the ufe of our Engine, I (hall very wil li’n_g:IY' leive |
- it to the ingenious to judge what ufe may bee made of it.  Bur as |
for this mentioned by Mr. Hebbs, if he means here, as he elfe- -
where teaches (pag.13.8¢19.) tharthe Motion he fpeaksofis g
. produc’d by that-of the Air impell'd in berwixt the fidesof the t
- Sucker and the Cylinder 5 perhaps it will be thoughe I have fuffi-
& ciently proved, that’tis notany of its ufes, {o far is it from beino
. witscmief ot onelyule. But Iconfels I fomewhat wonder M. }gﬂ&éﬁ
thould quarrel with me, (for 'tisTchat in my Epiftle employ the

-
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 Ef aliguid prodire tenus, fi non darwr wltra; -

And this not, as fome would perhaps fufpe&, becaufe I do noe
imuate him,in fpeaking of my felf, as he does of him/felf, but be- .
~caufe he thinks the expreffion too arrogant;  For fince he here ol

confefles that-his Hypothefes are by this Engine rendered more '

Probable, fome will perchance think that to be enough to entitle
|  my Experiments to fome degree of ufefulnefs, unlefs Mr. Hobds's

|  Dodrine of the £ irhad found more embracers then before thefe
| leafonable, though de(piled, Experiments it was obferved to-
- hgﬂf = But;.;.ﬁﬂceﬁm;hgég_ezfm;i%ﬁgy;,be.ggaﬁfﬁi-'-. in h‘iﬁ?—'ﬂ:ﬁﬁmc-a_'fe,-' 1

am very well contencto leave orhers to judge both whether my
~ Expreflion have been guilty of Arrogance, and how much he has.
- done more then prodire tenus inall the paft long Difcourfe againft 5

&
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me, when they have confidered what new Experiment: or mat-
ter of fact Mr. Hobbs has therein added to enrich the Hiftory of
Nature, whac new Truths he has difcovered, or what Errors (ex-

- ¢€Ptone of his own in the laft page) he has well confured. Thele

things, I (ay, I am vety well content to leave to be judged of by
all dif-interefled perfdns, without oeing either much difcoura- -
ged by the differing ftrain wherein Mr, Hobbs thinks fie to (peak
of his own performances & mine,or invited to imitate him in thac
way of writing,my Endeavours (fuch as they are) haviag hicherto
been favored with fuch a Reception among the Z/rtuofs,that pofi-

~ bly L may have almoft as litele need as reafon to commend them.

Buc ‘tis fomwhat a troublefom work to argue long with a man
that's angry with anExpreffion, which perhaps none but he would

bave found fault with for want of modefty; & therefore as I have

left un-recited (everal provoking and very undeferved Exprefli-
ons he emploies in the fame page,and even that paflage,where to
prove that our Naturalifts andé Mathematicians profefled chey

- would not receive Truth coming f'rom.hi_m;. he alledges onely a

faying (whethet true or no I examinenot) of Dr, owes, who,
befides thart his proteflion was Divin (ty, not Philo fophy or. Ma-
thematicks, neitber is nor ever was of our Society : as, I fay, I
have (for the realonnewly intimated) declin’d taking notice of
matters of this nature 5 {o I will not now ftay to enquire why he
urges us, whom he would have men take for Vacuifts, wich the

Auchority of Aristorle, whom on other occafions he is wont 10
ule with as lictle refpect as if be were a Member of our Soc