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PUBLISHERS

ADVERTISEMENT

TO THE

READER.

s g Hen the Author Writ
3%‘%33 %&?&”’é; the following T'rea-
5 2

35 &8 . »
A W%ﬁg txfc, he had a defign,
g 2 as appears by fome

o i paffages m the Pre-
gﬁﬁﬁ% ?MC: o publifh to-
| gether with 1t fome
things, which he had divers vears be-
fOr_e provided for an Appendix to his
Az Ph



Ty the Reader, |
Phyfico-Mechanical 'T'reatife abour the
Aire :  But pare of the Appendix
confifting of Experiments, which the
Authour has feveral times made, “but
trufling to his memory, did not think
it neceflary to Record, when he came
to recollect particulars, he found that
fome years which had pafs'd fince di-
vers of ithem were try’d, and vdriety
of mtervening occurrents, had made
it unfafe for him to rely abfolutely up-
on his Memory for all the circum-
{tances fit to be fet down in the Hy-
ftorical part of the defign’d Appendix.
And therefore he refolv'd to repeat di-
vers Experiments and Obfervations ,
that he might fet down their Phano-
mena whillt they were frefh in his
Memory, if not objectsof his fenfe.
Buc though, when he Writ the fol-
lowing Preface, he did it upon a pro-
bable fuppofition, that he fhould fea-
fonably be able to repeat the intended
’ o T'ryalss



T the Reader,

T'tyals, yet- his Expectation was fad-
ly difappointed by that heavy, aswell
as juft, Vification of the Plagne which
appened at London whil it the Authog
was in the Country : and which much
earlier then was apprehended;: liegan
to make havock of the People, at fo
fad a rate that not only the Gilafs-men
there were fcatter’d, and had, as they
themfelves advertis'd bhim, put out
their Fires, but alfo Carriers, and o-
ther ways of Commerce (fave by the
Poit) were ftrictly prohibited berwixt
‘the parts he refided in and London ;
which yet was the only place m Eng-
land whence he could furnifh himfelf
with peculiarly fhap'd Glaffes, and o-
ther Mechanical Implements requifite
to his purpofes ; And the fame Cala-
Mity continuing (ill, wichout yet af-
fording us any certaine ground of de-
termining when it will end : The Au-
thor chufes rather to fuffer the follow-
‘ A 4 ing



To the Reader.

ing Paradoxes to come abroad without
the Appendix,(which is nio way necef-
fary to them, whatever they may be
“toIt;) then any longer put off thofe In-
genious perfons that folicited the pub-
lication of them,




Thei PREFACE.

OB He Rife of the ﬁz//owing
e Treatifc being a Com-
mand tmpos'd on me by
Q:} the Royal Sucicty , the

Reader will | 1 bope ,

need no wmore then this

’ | tntimation, 1o keep bim
from woudering to find fome pafJages word-
ed as parts of a Difcour(e. pronounc’d be-
fore an AfJembly," it beng not unufual
(though not néccfJary) 1o prefent euther in
writing or by word of mouth, together with
the. Experiments madc before that 1llufbr-
ous Company ,anHiftorical account of Them,

“But becaufe 'tis probable, that fome
Readers will defire to be fatisficd abous o-
ther particulars, relating to the publication
of this Treatife, I prefume it will not be
amis, both 10 [ay [omething of the Rea-

A 4 fons,



The Preface, N
Jons why 1 publsfh it as she firft. part of
the prefent Appendix to my Phyfico-Me-
chanical Experiments, and'to qvve fome ac-
count of the manner of writing it, -
1 had quickly both an opportunity and an
Invitation to enlarge the papers I was to
vead, beyond the Lumits of a bare defcrep-
tton of the Phenomena; and matters of fatt,
by my baving becn through [ome intérve-
wing Accidents fo hindered from exhibiting
ihem altogether, that Twas defir'd to bring
2n an dccompt in Writing, that maght -he
Reguftred bow Little foever.worthy of futh
‘ompany y in the Socicties..C, ollettion of
Philofophical Papers, for the fake of thofe
Menioers who could not.be prefent at all
the Experiments : :So that finding. fome ens
Largements expeeted from me, I'was eafily
tnduc’d to add the Explications of the Phe-
nomena L deferihd, whilft T percerv'd that
by a [mall addition of pains 1 might much.
gratifie divers Ingentous Friends that were
“not fowell vers'd in H)fdraﬁaticksm w1 the
cther parts of veal Learning, - Ha-



"The"Preface,
- Havigg\thiis beeninduc'd'to enlarge the
Account of my Experiments till iy had ar-
taun'd the:bulk *tis now arrtv'd ats 1 con-=
F¥fs Twas withourweich difficulty perfiwa-
dfd’, thbtt wf u_fﬁ' flt to I]ﬂj S Abowt this pafuge,
abroad * v the C’ompany'vf See the Publifber
sl © cy” Y o the Reader.
the Appendex yherewith s ™
publifh’d, wvuld not prove’ un‘accepta’blé to
the Curious y.n0. more then an imprpper in-
troduttion o ibe veft of my Appendix, and.
that for feveral Reafons.
«'For \(firfty the- Hydroflaticks 1s a part
of LPhilofophy, which 1 gdn.f??j:r I faakz;r
on.45. one.of “the. ingentoufeft Doctrines. that
belong 19-1t, - Theorems and Problems of
this Art,, betng -most of them pure and hand:
Jome produttrons of Reafon-duly exercis'd
“on attentively confrder’ d Subjetts , and ma-
king in them [1ich Dilcoveries as are not
only pleafing, but diversof them furpri-
ﬁng, and fuch as would make one at fuft
wondey by what kind oﬁ Ratioctnation men
came to attain the knowledg of fuch unobvi-
: ous



'The Preface’ «
ois Traths,  Nov ave the delightfulne[s,-
and the [ubtilty of the ~Hydr¢y%atitl(s, the
only things for Vohich Yve may commend

Them : For there afemany, as well of the
more familiar, as of the more abftrufe. Phe-
nomena of Nature, that will never be
thronghly underftood, nor clearly explica-
ted by thofe that are ftrangersto-the Hydro-

- aticks; upon whofe Principles.depend., bes
frdes many other thengs the Explémtiam‘ of
moft of the Phyfico-<Mechancal Experi-
ments, - we have: Ventur'd. to. p)reﬁ:nt the

Publick , andthe Dectfion of thofe many
Controvesfies, which they, and the Phe-
nomena of the Torvecellian Experiment
have occafron'd ameng the Modern Inqui-
rers iito Natare, v

But the ufe of this Art is mot alon
Speculatrve, but Prattical, fince not onely
the propofitions 1t teaches, way be of great
importance to Navigation, and to thofe that
nquire into the magnitudes and gravities
of Bodics yas alfo to them that deal in Salt
' workes:



o ‘The Preface.
“Workes: - Bat that the Hydroftaticks may
be made divers ways ferviceable to the
Chymifts - themfelves , to whofe Ast
that Dotirine feems to be [0 little of Ken,
lnght h_ere @dﬂiﬁﬂ, lf I * Chi.cﬂy‘ ‘inifev’cn‘l
Could think it fit to tranf~: places of the un-

. - publifi’d part of the
cripe, what I have * elfe- Treite of che ufe.
where deltver'd 1o that pure. ewest vhilelohy.
pofe. | o |

But that which invited me to Write [ome-
thing of this.part of Philofophy , 25, not
only that I think it copfuderable, but that,
notwithftanding its being [0, 1 find it but
Yery lule ,-and not very bagpily cultrva--
ted, . For betng not look'd upon as a Dif-
cipline purely Mathematical , the generali-
ty of eMathematicians have not in their
Writin s fo much as taken wotice of i,
much [Zfs umprov'd It, And fince the ad=
mirable Archimedcs, who, in bis lutle
Tratt De infidentibus humido, has left
us threc or four very excellent propoﬁtion{,

ut proved by no very eafic Demanflrate-

ons )



'T'hé - Preface,

ons) among divers others that have more of
Geometrical Subtility , then. ufefulnefs,
Thofe Mathematicians , that, € like Magi-
nus Grhetaldus; Stevinus, and Gralileo)
bave added any thinglconﬁdfmb/e to the
Hydroftaticks bave been (that I know of )
very few, and thofe too, hae been wont
10 handle them ,-rather as Geometricians,
then as Philsfophers, and without - re-
ferring . them 1o the explication of  the
Phenomend. of Nature, . And as for the
ﬂ?éfipafeticks, and other School-Dhilofo-
phers ... though .o .. fome Occafuons 5 as
wher they tell us, That water weighs not
in water, nor aive:in aire, they delrven
affertions about matters belinging to the
Hydroftaticks , [ which term, 1n this
Treatsfe, 1 often take 1n a large fenfe be-
caufe moft of thvfz things delvvercd about the

; iy Wa ey .o
weight of Bodysamay by eafy ariations,
be made applicable to other Fluids) yetthey
are [o far from having illuﬁmted , or tm-
prov'd them, that they have but broach'd or

. credited



'The Préface;

credited,, divers of the moft erroncotis con-
cetts, that are entertain’d about them, So
that, there being but few Treattfes written
about the Hydyoftaticks , and thofe common-
ly bound  wp among other Mathematical
works, and [aritten, as to requive Mathe-
matical Readers,, this ufefull part of Phi-
lofophy, has been | carce known any farther
then by name, to the generality €9'n of thofe
Learned men, that bave been inquifitvve into
the other parts of 1t , and ave defervedly
reckoned among the wwgentous Cultrvators
of the modern Philofophy. But this s nor
all, For [ome eminent men | that have of
Late yearsy treated of matters Hydroftapi-
caly having been prepoffefsdwith fome er-
venons Opinions of the peripatetick:School
and fnding it difficult , to confult expe-
rience, about the truth of their Conclufions,
have interwoven divers erroncousDotbrines
among the founder I)ro;w wtions , which the
cither borrew'd from Archimedes , and
oiber circum(pets Mathematicians , or de-

- Vis'd



‘The Preface,

vis d themfelves , and thefe miftakes bein(( .
delvver'd 1n a Mathematical drefs, and
mingled with  Propofusons demonftrably
1rue, the Reputation of [uch Learned Men,
(from which I am far from defuring to de-
trafl,) and the .unqualzﬁedne[k of maft
Leaders, to examine Mathematical things,
bas procur'd fo gencral an entettatnment
for thofe Evvors, that now the Hydrofta-
ticks 35 grown a part of Learning, which
<118 not only diffucult 1o astain,but dangerous
to Study. .

Wherefore, though neither the Occafion
and defigne of this Treatife exatted , nor
“my want of skell and leafure qualificd me
to Write ether a Body or Elements of Hy-
droftaticks = yet 1 bop'd I maght doe [ome-
thing,, both towards the i/lqﬂrating, and to-
wards the re[cue of [0 Yaluable a Difci-
pline, by Publifbing the enfuing Traft,
where I endeavour to difprave the recerv’d
ervors 5 by efbablifbing Paradoxes con-

trary to them , aud to make the Trutf)r
e



‘The Preface,

the better undc;rﬁoad and recerv'd , artly
by a way of Bxplicatiug them uﬂimp;a) ydin
Hydraftatical Books, und partly by con-
firming the: things I delrver by Phyfical
and fenfible Expervments, And over and
aboye this, the more to yecommend Hydro-
ftaticks Them[elves 1o the Reader , I
bave , befdes the “Paradsxes 5 oppos’d to
‘the BErvers 1 would difprove, taken oc-
cafion by the fame way, to make out fome
of the ufefulleft of thofe Hydvoflatical
Truths, that are wont to feem ftrange to

Beginners, |
If it be bere demanded, why I bave
“made (ome of my Explications [o prolix,
and have on [everal oecafions inculcated
Jome things. 1 anfwer, That tho[ewho are
not us’d to read Matbematical Books , are
Wwont 1obe [oindifpos’d to apprebend things,
that muft be explicated by Schemes, and
L bave found the. generality of Learned
men, and ev'n of: tﬁgof cnew Philofophers
that aye not, skell'd an Mathemancks , fo

mauch



 'ThePreface! |

much-more unacqiainted 5 then I+'before
imayin'd both with-the princeplesiand Theo-
vems of Hydroftaticks; and with'the ways
of explicating and proving - them , “thus
I fear'd,, thatneither the Paradoxes them:
Sebves; that I mantain, nov the Hypothpfes
about the weight, and preffure of);ﬁe dire,,
npon whith; Juttle befs then my whole Pren-
matical "Book depends; would be thionghly
underftood without [uch ‘a clear Bxpls
cation of [ome Hydrofbatital Theorems, as
to a perfon not Vers'd in Mathematical
writings, could [carce be [atisfattorily de-
li'ver’z% in_few words, - And therefore,
though I do not doubt that thife who are good
at ti)ge moft compendions ways of éle‘mpn%m#
ting, will thi_jzi > Imighs in dvvers places,
have (par'd many words without mjury to
my proofs , and.thouth I.am imy felf; fgf
the [ame mund 1 ‘ex]%e& to find them of
yety I confefs that’twas out of choice that
1 declind that .clofe’ and concife:: way of
writing,that in other cafes Lam spont moft

\ 10

e *



'The ‘Preface,
Yo eftecem, - For Writing now not to
credit my [elf, but to-infbrucd others
Lhad vather Geometricians fhould not
commend the [bortnefs of my Proofs,
then that the(e - other Keaders, whym .
1 chiefly defin'd to gratefie, Jhould wot
Ibroug)b/y apprebend  the meaning of

them,

“But this is not all for which I am
to excule my [elfe to Mathematicall
Keaders, For Jome of them, 1 fear ,
will pot like that 1 fhould offer for
P roofs [uch Phyfical Expertments, as
o not alwayes demonftvate the things,
tb@y would evince ,  with a Mati{e-@
matical cestainty and accuratencffe
nd much lefs will they approve, that L
Joonld annex [uch Experiments to con-
fom 1he Explications , as of Suppo-
Jtions and Schemes; well veafon'd ony
Were mot  fufficient to cowvince any
rational man about matters Hydroftas
ticall, - o

P In



‘The Preface.

In dnfwer 10 this 1 mufb ye-
ﬁref enty that tn Phyfical Enguiries 1t 4
often ﬁgﬁ,gient that our determinations
come Very mear the matter, thongh the
fall fhort of a Mathematical Exattne(s,
And ’1 cboof ¢ vather to /ref ume u on the
equity of thé?{mdér-, then to trouole him
and my (elfwith tedious Corcumlocutions,
1o avoid the poffibility of being mifuin-
derfbood, or of needing bis Candor. And
we [ee , that even Mathematicians
are wont, without finding any tncomvent-
ence thereby, to fuppofe all-perpendicu-
lar Lines, made by. pendulous Bodies,
to be parallel to one another : Though
andeed they are not 5 fince, bciﬂg pro-
duc’d, they would meet at the Centre of
the Earth :  And to prefume, that the
Surface of every calmewater, in aVe[-
fel, is parallel to the Horizon ; and
conf equently, a Plain: Though, in (trit-
nefs, themfelves think it the poriton of
a Sphere : And though alfo I have u-

- fually



The Prefac]
Jually obferv’d it to be bigher, wheré
s almoft contiguous to the fides of  the
Vellel, then’tts in other places,
Moreover, fince we find that though
Water will be umiformly rais’d n
Pumps to [everal heights, but not t5
thirty five foot, and will in ordinary
Open pipes, be almoft of the {ame lével
Withn and without, but wot 1f the pzlze
be extraordinary flender 5 Upon thefe,
awd divers other [uch confiderations,*1
may have (ometimes made ufe of -ex~
preffions, that feemed not pvﬁtive and
deteyminate enough to be qmp[byedgm.
bout matters to which Mathematical De-
mmﬁmtions are tbougb't ﬂpplgm&
le, “But I elfewhere g¥ve dn accoint
9f the fcruples I have abuut fucb ‘Dex
Monfirations, asthey are wont to be dé-
"y'd to Phyfscal matters. ‘Avd, i the
sr‘éf ent Pasadixes, I think I hd-lso% ot
oie ‘mothing 5if 1n my Hydrofbunical, Ex-
Dlications ;gbﬂ{s@mz{e i ﬁppé@f, Thatin
‘ a2 Expe=



'The Preface,
Experiments made wuh {uch Liquors and
Glaffes, as Lemployed, the Rules will
hold without any [enfible, or at leaft any
confderable brror for thereby we may
Learn the Truth of many things, for the
main, thoughin fome we [hould not have
attatned 1o the exatine(s of meafures
and proportions, which yet our endeavors
may affift others,to arriveat.

And as for my confirmation of Hy-
droftatical propo ions by Phyfcal Ex-
periments 5 if  fome Readers: diflike
that way , 1. make no doubt but that
the moft will not only approve 1t but
lbank mefar'it, For thou(gf'), n pure
- Mathematicks, be that can demonfirate
well, may be (ure of the Truth of a
Conclufion, without confulting Experi-
ence about 1t 5 Tet becaufe demonfbrati-
ons are wont to be burlt upon Suppofiti-
ons or Poftulates 5 and fome things ,
though not .in Arithmetick or Geo-
metry 5 yet.in Phyfucal matters 5. are

wont



'T’he Preface;
wont to be taken ' for' granted, about
which men are- [yable to Jlip into mi-
flakes 5 even Aoben we' doubt not ‘of
the Ratiocination. we may dowbt of the
conclufion , “becaufe we miny-; of the
Truth of fome of the things it [wpppos
f es. - And this Conﬁderatian?" zf there
were no other,-will I bope,: excufe me
to Mathematicians, for, vesitring 10 con
fute fome reafonings that are grven out
for Mathematical demonftrataons, - Fo
I fuppofe i{ will be cOp)Q‘di’if"d“;"z3§h“¢i‘t
thofe whofe prefum'd Demonfbrations I
‘examine, though they weréﬁmé«of‘fhém‘
“Profe(] burf:bf1‘~M athemaeeks 5 yorvdid
not Write meerly as Mathématictans jhut
partly as Naturalyfts-» Jo thato guifi-
“on thetr' Tencts 5 ouobt-ngt- to difpa-
“rage thofe, as well certatn, as exciltent
~and moft uf eful Sciences ,pure Matbemas
“ticks, ‘any more then that the Mathema-
bicians that follow the Ptolemaickthe Co.
~ pernican theTichonian or other S yftemes
' a3 ‘



The Prefade.

af the world,. Write Books. Yo wanifef
ong:anathers:Paralogifwss. . in Aftropos
W'Cﬂl matters ./{ndsihefeﬁrc (ta-pro-
ceed 1o what Lwas about to fay) 1t can
wat but be. a faisfalion fo awary man
L7/} cqnf iu/t f mf e abaut tloaf e tbing&' '_xthd_t
' _fa]f wuder the-\(’agnif ance ‘of ity and to
exaniine b ). Exper'z'enae:.f,, -whether wen
haxe not beenmftaken in their Hy pothe-
f“ and -R@«fwin@ 5 and tbereﬁre»-tl}e
Licarned. Stevinus bimfelf (the chief
of the Wgderne Writers gf Hydrofta-
dighs ). thasaht fits afier-the end of bis
ddodrafbatical. Blementiyyto. add: iu.an
dgpendix \foine. Pragmatical Examples
(85-be calls them), that 15, Mecbanical
Bxperirments (how. cogent I now. ipquire
¥t ) to.confirmthe Truth. af bis Tenth
Prapafitian 1o which be-pady ot far
from the beginning of: his Book 5 aunex-
_ed. wbat -hethinks a Mathematical Ta-
Anonflration..” dnd, abopk he very Suk-
Jeids we are. wow wpn.y ' the follewg
Para-



| ‘The: Preface]’
Payadoxés will difcover [o-many mistakes
of eminent Writers ', that pretendito have.
HMathematically demonfirated what they
teach,that it cannot but make wary Natura-
Aifts (and tis. chiefly to.gratifie {uch'thas. I
publyfb this ) be fomewhat diffident o Con~
clufions, whofe proofs they do not well.un-
dﬁrﬁand. And it cannotbus,to [uch, be of
Lreat fatisfation to find the things , that are
tang bt them ,verified by the vifible 1cftimony
of Nature ber {elf. The smportance.of this
Subject,and the frequent Octafson 1 have to
make ufe- of this kend of 4 [)o/og 95 well [
upe, procuse,me the Teaders pardon of I
have infofbed [omewhat. long upon it.
wdAfter what bas been bitherto di cours’d,
“twil be eafoe for me togz*oearzé’qcouﬁ s why
L premifed. thefe. Hydroftatical Paradoxes
to.the reft of the Appendix wherewith they
are. now Imbhﬂ’,d : For *An AAcconnfof‘this
ﬁ’lce a great part of my mﬂ-%co;l‘fo;h:);yutc‘
wark or that Appendix , was Dhers  Advertife.
to.be 4 fyrther Ex plication went cq'the Readers

a 4 "f



‘Fhe Preface;

of fome tbzngs delvvered in:the “Book 1t is.
fubjoyn’d vo; and the vindication of them
frominvalid objections = And fince 1 bave
enerally obferv'd, that the -objetiions that
Eave bin J either I;ublzcl\ly or privately ;
made agamﬁ the explications & reafominys
contain'd in that Book, wese wont to praceed
from WACALILC duefs, cither with the true
notzon of the wety bt and / pring of the atre ,as
1 matntain Ihmn, orwith the. Prmcz]zles and.
Thearems of Hydroflaticks sor elfe from er-
roncous Concetts about them 5 I thought it
would much condce to buth he farcmcntzm
ned, ends of my Appendix, 1f 1 clear'd-up
that Dotlyine 10 which my Bxpestments and:
reafominys have been all along, Confonant,
¢ry bol e bama caiher not !\/zownn,ar mzf uns
d/’rﬂood [rems to bave oceafion'd the vhje-
Eirons that have been bubesto made aganft.
Ib/) H; [zolbz’/ es 1 have propos ¢ ‘A, or the
Exp/zmtwn.f [ bave ibence. qrven, And
however, firce the Proofs I offer for my
¢ ]/mzum are for the mof} part drawn ﬁom
*X])e-



The" Preface,
Expesiments hew ¢ eafesand that iy deni
whut 10 difcover Truths, or make then Gu
by clearer.explications ; without [wppofing,
{ike thofe 1 diffent from , any th’ing thiit s
etther precarions or {carce, if at'all, in-
telligible 5 L hope,that if I fhould not prave
hdpf 'y cnouth 1o reach my ends 5 yerthe In-
gentous and Equitable Keader will approve
ny D(ﬁ{nﬂ,"dnd be advantaged by my Bx-
Pesiments - Of which [ome of the chiefeft;
and fomc' of the mofb: diffucnlt, haviig'been
Seen (divers of thent more then once by the
Royal Society # felf, ‘or by ingnifitive
Aembers faty it will ,fprdumc s bebuta
veafonable requeft, if the Reader  that fhall
e the curdofity to try thew ower againybe
defired ot vobe hafly o difprufbin the
Matters of: futtsin cafe he fhonld not be able.
4 firft to miake - cvory thing fucceed accor=:
gty expectation, For as eaftt as 1 have.
cndeavour'd to:make thefe Experinients,
Jer: Ldavenot. promife my felf that they
willall of them’Ze proviledy’d from the fate

'Whé' (474



The Preface’ -

whereto 1 bave obferv d other Phyfico-Ma3
thematical ones to be not [eldume obnoxious
from [ome unheeded Phyfical Corcumfbances
by which thofe that are not acquainted with
the [ubtleties of Nature, or, at leaft for the
time, do nat fufficiently confider them, are
ap to:be ympofed upon,

- This Adveriif ement will perbaps be beft
Ulupirated . recommended by an inftance,
And theyefore 1fball [ubjoyne ane that will
poffibly feem fomewhat. odd,

t-bas been taken notice of by two or three
Ingenious modern. Mathematicrans, and I
have bad. accafson to make it out by pasticu-
bas Experiments that warm water 1g lighter
mn fPCGiC thencold s whence it has been de~
dzm d,tha.t wax,aud atherBodzes > "Very near:
equiponderant with . common. water, will
Jwim in that whichés cold, and finck in that.
which is bosy or lukgowarm, Which Experia.
ment sthough as it-may be (avd peehaps it bas:
been.). tryed, Iveadily allow to be agreeable
ta the known. Laws of the H _ydzoﬂatz'd(]{ 3
ct



‘The Picface;
Yet- T bave [ometsmes undertaken thas the
Tryal fbould bave a quite contrary.event
Lo this. purpofe having taken [ome gellow
¢esswpax; which was formed into a Pelles
Of the bugne(s of a Cherry, and, by thebelp.
ofalitsfe Lead was made (o near ;eqiéipon—
trant to cold water , that, being but avery
Utle heaview, a very(mall. diminution of
LS weight wiuld make it em'rge, I vemov’d
u aut'aff‘th‘e.\':very cold water, nto fomethat
ad. by ‘purpofely made likewarns; (or a
itle yugre hen [0 wheredr quickby, fome=
Woat sy the wondsr of vhe Tookers onappenrl
© fvwim aiwthe topof the water, - And:that it
”{tght wonbe. f u fpaﬂﬂ’d that zt Wwis fu p’for-"
Yed by any vifshle bibbles which -1 bave ob-
erDed jin fome caf es¥o buoy up evenheavy
adtesy ands decerve:the unskilfub,\py'un-
att‘erztz'm 3 (I'bnyk[yenou‘gb duck déhé‘iul -
€2 qr'3 tomies undéisates to throw then
% norivithanding, which it confbintly re-
turn dywfl at;_andij)cg‘beinﬁ vemav'd agan
"nto the [ame: cold ‘water 1t bad.been taken:
out
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out Qﬁfﬂ”@ duck'd:as .btfbre la free itfraﬂ’i
adberent bubblis it lay quictly as the” bo*
tom,and, thougb ras'd feveral times to the
upper.part of the ‘th,er,waul,d immedzatel{
let}éﬁal‘e,agdin, and. fall to the viry loweft,
' Nomthwt W invited me to])romy% an Bx-.
per sment.mbich [eems to contraditt the prine
Ciple.f ofthe H_ydrqﬂdté(kjj was not any dl‘
ﬂruﬁ»af thg)fe principlés themfelves, but 4
conjeclure , that.as by warmth the watet
would be made a bittle Lighter in{pecie then
“twas before; (0 by the {ame warmth the ﬂn
¥ituous, and more pgutable parts of the wax,
whafetexture 15 lyo )f€ enough,wivuld be (om
what { tho,ug’h nat, ifshly ) expanded, and
would, by that expanfuin, gasn a-qreater ad
vantgge towards floating then the ingreas'd:
Lightne(3.of the watcrovould gpie:at difpoff
tion 1o finck, dnd Leonfirm'd this comjetburt
by a farther experiment, which.ut firft was
1t [elf [omiewbat furprifing o theBepolders:
For when-the waxwasfirft takeni out of the
cold water, & immediately tmmers'din tht
warms
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Warm. 1t would readily enough finck, & being
(with 4 quill or a krfe) rais d to'the top of
e water gt would again fall downsbut more
Powly then at the begining & afterfome few
Minutes, if it were rais'd to the upper parts
% the water it would remain a float.(And I
e known it when it had remain’d a while
onger at the bottom:, [0 1o emerge, that of I
Were [ure no unbeeded bubbles bad: been
"ewly generated , and beld 1t up it might be
aid 1 emerge of its own accord ) as on the o~
they Jode being put into the cold water as foon
% ever 1t was taken out of the warm it would
at the very firft float ,and betng then knock d
Wnwards it would readily enough,regain
Ye upper part of the water 5 but if Icon-
u'd o [end 1t downwards about 6 orq
tzlﬁes( more or fewe}) j ‘ucc(.ﬂfvd ¥ 1t would
“merge every time more [lowly then other,
and at length not emerge at all even when I
try'd it in water made beavy by being high-
? tnfrigidated with [alt aud (now plac’d a-
out the Glafs, Which Phenomena 1 had
| thought
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thought. 1t veafonable to expett, becaufe]
prefum’d, that the Wax being remov'd im-
‘medsately out of the warm water, into tht
cold, muft requive {ome time, to loofe the
adventitious expanfion, which the warmth
had given 1t, and muft be depriv’d of 1t by
degiees, by the coldnefs of the water nto
which the wax was transferr'd, " As on tht
othey ﬁdé, there maft be Il ome time mcci[farj
for fo bittle awarmth yas that of the tepid (or
little more then tepid ) water, to grve the
wax that addition of dimenfions (which alfo
it muftrecerve by degrees ) that was necef-
fary, in fite of the rarefattion of the wa-
tery tomake it float. Imight add, that thef?
Tryals were repeated, for the main, wuh

more Bullets of wax then one, and that the
Jucceeded far otheswife, when, inﬂeadfof)ﬂl
prece of wax, we imployd a pus'd glafs
bubble in which the temper ature could make
cither no change atall, or no confuderable
change of dimenfions, Andtothefe Imight
add other circumfances if 1 did ot remzm'j
. ef'y
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ber, that I mention thefe Tryals but occafs-
onally,and to make the caution, formerly res
Commended to the ‘Reader, appear not to be
“mpertinent, fince 2 Hydroftatical Experi-
Ment trye in its [elf;may eafily mifcarry by
er-luoking [uch Circumflances as t1s not
eafte to be aware of.
“But by this Advertifement 1 would by
"0 means divert Men from being diffident of
H ydrzﬂ‘atical Traditrons and Experiment:.
Foy, c:ﬁdcs the many Erroncous Opinions,
there aye matters of faft, whofe Truth, tho
"ot queftion’ d, but buslt upon,, I think ought
to be brought to tryal, For even whilft I was
Concluding this Preface,] found that drvess
€Ven of theModerns ,& particularly a very
learned Man that bas lately Writen of Hy-
dr oftaticks , have much troubled them|elves
t vender a vealon why, fomce, according to
thetr Dottrine , water-weighs not in water ,
Wooden veffels though 0{% a [ubftance ligh-
e then water., being by eaks, or othemfzﬂ',
B dwith waer, Joould finck and remarn ;t
the
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the bostont of the waterwhereas judging this
Phanomenon dif agreable to what I look:
upon as the Laws of the Hydroﬂatick.r,,éla’
was confirm'd in that opinton, by having haz
the curiofity to make [ome tryals of it ,with.
4 or 5 vef[els of duffering fhapes and frzes,
~whereof two were of wax, which,though 4
matter but very little lighter then water, 1
could not finck, or keep [unck by pouring
water into them, or fuflering them to fill
themelves at leaks made ncar the bottom,
and 1f they were depre[Jed by force or
weights, they, as alfo the wooden Ve(Jels,
would -upon the vemoval of the tmpediment
(and fometimes with the cavity upwards)
cmerge.  And 1 am the more [olicitous to
hﬂ'l)e“lhl‘ﬂgi w the Hydroftaticks duly af-
certain'd, becaufe the weighing of bodies
in Liquors may bereafter appear to be one
of the general ways I have employd, and,
would recommend, for the examining of al

moft all forts of tangible Bodues,
HYDRO-
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-"Made out lby |
NEW EXPERIMENTS:

" Prefented to the

) ROYAL SOC IETY‘
( The Lord Vifcount Bro‘uncker bemq
then Prcf dent,) Mﬂy 16 6 4,

. My LORD

‘;. 'O obc the orders, of the
“"’ & Socmty , that forbid the
£ making of Prefaces and
, 8 Apologms in Accounts
Mo of the Nature of that

‘which you expeét from-
e s 1 fhall without any furcher pre-

‘%mble, begin with aking notice ,. thag.
. HPOW




(2) |

‘upon “pesafal » of- Monfienr - Pafchall's
frnall * Frénch Book , whichwas put
intomy. bahds ;' J find iteo. confift of
ewo dillinCt-Treatifes : Theose of the
Aquilihriumof Liquoss, as he calls it ;
anc? the other.of the wegghtof the SMafs
Fibedir,

* As for this latter | (‘which 1 fhall
mencion firlt ;, ‘becaufe I -can in very
few, wotds difpatch the lictle ¥ havero
fay of it ) Though it.bean, ingenious
difcourfe , and containes things, which
if they had been publifhed at- che time 5
when it is faid co have been written 5
‘would probably have been very well-
come to the Cutions : 'yet I have very
little elfe to fay of itin this place, &,
regard that fince that time, fuch kind
of . Experiments have : been fo profecy:
ted’, thatI prefume itis needlefs , ay
would not be acceptable to repest
what Monfieur Pafchall has written; 4
this Saciety , which has feen che fam®

| ‘ Tenth
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Truths, and divers others of the like
ature, more clearly made outby Ex-
Eerh‘nents‘ , which could not-be made
y Monfieur Pafchall, and thofe other
carned Men, that warted the advan-
tage of fuch Engipes and Inftruments,
85 have in this place been frequently
Made ufe of. ,
Whercfore having already at a for-
Mer meering given you, by word of
outh ,an'a-ccouht of Mur’zﬁeur‘]‘ afcha” 's
'I!]gClliOUS Invention, of a pair of Bel-
Ows without vent,” to mcafure. the
Yaxious Preflure of the Armofphare ;
remember nothing elfe that needs
hmd:r e from proceeding to the other
Part of his Book , The Treatife of the
“Quilibrium of Liquors. N
_ThisITfind fo fhort, and fo worthy
of the Author , that to give you all that
Judge worth taking notice. of in it ,
Would obliege me to tranfcribe almoft
e whole T'ract ; and therefore [fhall
| B2 \ rather
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sather invite you to read the whole;
then divest you from the defigne by
culling out. any part of it ;3 yet i you
will notbe fausfied without fomething
-of more particular , 1fhall be obligd
totell you, Thac the Difcourfe con
§itking partly of Conclufions and pardf
of Experiments 3 the former feemed t0
me to be almoft all of them ( there ber
ing butfew that1 doubt of ) confonar’
to the Principles aud Lawes of e
Hydrattaticks, - Burtas for the latter;
the Experimental proofs he offers of bif
opinions ase fuch, thar I confefs '
have no mindto make ufe of then
And the Reafons why, notwithitan
ing that 1 like moft of Monfieur Pl
chall’s Aflertions, 1 decline imployit%
his wayof proving them , are prind”
pally chefe, - | ,
© Furfp , Becaufe though the Expe?
ments he mentions be delivered in fl{oh
a manner, as 15 ufual in mentionlﬂg
‘mattt?

/
\
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Matters of fact; yet I remember not -
that he ‘exprefly fays that he actually
ty'd them, ard therefore he might
poflibly have fet them downas things
that muft happen, upona juit confi-
dence that he was not miftaken inhis
atiocinations, And of the reafona-
blenefs of this Doubt of mine , Ifhall
e long have occafion to ewve an
nftance, |
Secondly , Whether or no Monfeur
afchall evex made thefe Experiments
imfelf ; hedoes not feem to have been
Very defirous, that others fhould make
them after him.  For he fuppofes the
Cheenomena he builds upon to be pro-
duc'd fifteen or ewenty foot under wa-
ter, ~ Andone of them requires, that
A Man fhould fic there with the Eud
of a Tube l¢aning upon his Thigh,
ut he neither teaches us: howa Man
fhallbe enabled to continue under wa-
tery nor how ina great Ciftern full of
B3 - wates
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water, twenty foot deep , the Experi-
mentes {hallbe able to difcern che a-
terations, that happen to Mercury and
other Bodies at the Bottome,

And Thirdly, 'Thefe Experimerts
require not only Tubes twenty foot
long , anda great Veflel of ac leaft as
many feet in depth, which will not in
this Courntrey be eafily procured , but
they require Brafs Cylinders,or Pluggs,
made withan exaCtuefs, that, though
eafily fuppofed by a Mathematician,
will {carce be found obtainable froma
'T'radefman, ,

Thefe difficulties making the Expe-
siments propos’d by Monfiear Pafchall
more ingenious then practicable , Iwas
mduc'd onthis occafion to bethirk my
{felf of afar more Expeditious Way »
to make out, not ouly moft of the
Conclufions whegein we agree , but o
thers that he mentions not ; and this
with {fo much mere eafe and clearnefles

That
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That not only This Tin{trious Affem-.

¥'> but perfons nomore than mode-
ftely vers'din the Vulgar principles

of the Hydroftaticks , may cafily e-
1ough apprehend what is defign'd to

¢ deliver'd, if they will but bring

With them ‘a due ~ Attention , and
Muds difpos'd to preferre R eafonand

Xpenience to vulgar Opintons and
uthors ; which lalt claufe T annex,
ccaufe the following Difcourfe, £re-
tending to confute feveral of thofe, chal-
ngesa mght to except againt thejr’
uthority, -

. It ot being my prefent 'T'ask tode-
liver the Elements , or 2 Body of Hy-
drofYacicks , but onl y tent or ewelve Pa-
fadoxeés , which Iconceiveto be prove-
2bleby this new way of making them
Out, Ifhall, toavoid Confufion, De-

tver Them i as many dittinct pro-
Pofitions;  After each of which , 1

all indeavour ina proof , or an Ex-
B4 “plication,
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plication , to fhow, both  that ic is
true , -and why it ought tobefo, - T
all thefe Tfhallto avoid: needlefs R e-
petitions , premife 2 word or two by
- way cither of poftulatum or Lemma,

And becaufe 1 remember to what
Affembly T addrefs This Difcourfe , I
fhall make ufe of no other then an eafie
fuppofition I met with ina fhort Papes
(about a Mercuriall Phéenomenon )
brought in a year or two {ice to this
Learned Society , by a defervedly Fa-

*Th t~ Hent Ma- Yn’?us Melnber’ (')f
dbema;lic;:;etb; Lear- 1T 5 For thOUgh his
ned Dr Wallis, Savi-  fuppofal be” made
g;‘n“cf’r;‘ffc‘f‘“ ofGe- upon occafion of an
R Experiment of ano-
ther Nature , thenany of the enfuing,
it may be eafily accomodated to my
‘prcfcn\c purpofe, o )

This poftulatum or Lemma, confifts of
three pares; the firl} of them more,
andthe two laft , lefs principal.

Suppof¢
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Suppofe we then, ( Firft) Thatifa
Pipe openat both Ends , and held per-
Pendicular to the Horizon , have the
ower of them under Water,  there
Pafles an Imaginary plain or Surface ,
Which touching that Orifice is parallel
®© the Horizon ; and confequently pa-
falle] as to fenfe to the upper Surface of
the water , aud this betng but a help to
the Imagination will readily be granted,

Secondly, T'o this it will be confo-
Nane , that each past of this defignable
furface | will beas much , and no mere
El'refs’d » as any other equal part of it
vy the water thae is perpendicularly.
MCumbent on it. ¥or the water or
Other Fluid being fuppofed to be of an

Homogeneous fubttance , as to gravity ,
d being of an equal height upon all
e pares of the imaginary Surface
lere is no reafon why one part fhould
more prefs'd by a perpendicular pil=.
*arof that incumbent fluid , then any
other
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other equal past of the fame Surface
by another perpendicularly mcumbent
illar of the fame or equal Bafis and
height, as well as of the fame Liquor, |
But Thirdly, ‘Though whil(\ ouf
imaginary Surfaceis equally prefs'dup-
oninall parts of it, theLiquor muft
retain its former pofition 3 yet if any
one part comes to have a greater weight
mncumbent on it , then there is upon
the relt, that part muft be difplac'd,
or deprefs'd, as it happens, whens
ftone or other Body heavier then wates
fincksin water. For wherever fuch 2
~2'Body happens to be underneath the
water , that part of the imaginary plai
that is. contiguous to the lower past o
theftone , having on it a greater weight
thenother partsof the fame Surfaces
muft needs give way , and this will b¢
done fucceflively till che ftone arrive a¢
the Bottom ; and if, onthe other fides

any part of the Imaginary Surface b{‘;
it ol th e
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lefspref'd wpon then all the reft 3 ic
will by the greater preflure on the other
Parts of the Surface be unpell'd up-
Wards ; till it bave attain'd a heighe, -at
Which the preflure (of the rais'd water,
and che liziter or floating Body (ifany
there be)  that leans-upon it , and gra-
Vitates togecher with it, upon” the -
ubjacent part of the Imaginary Sur-
facey will be equal to. that which
ears uponthe other parts of the fame
Surface,
And becanfe this feems to be: the
likelieft thing to be Quettion'd in ous
Gumption, tl?ough he . Eeperiment and
that confiders it atten- the Expligation of it ,
¥ . if tofome they fhould
tvely,will eafily enough

here 'feem [omewhat

’ M l) , 1}1 b l
V¢ nduc d to grant IC: :«rvf;xj;oo:’by :b:qgl{

Yot I fhall here endea- gwes and Explicar
Vour o evince it Expe- fih erjuing  Paras
fimentally , and chae T -
Oy no other way of proof, then the
fame Timploy all along this prefent difs
Courfe, R "_[‘akc
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"T'ake thena Cylindricat glafs pipe ;
of a convenient Bore open at both Ends,
- lee the Tube be fteadily held perpendi-,
cular to the Horizon, the lower end
of it being two or three inches bencath
the Surface of a convenient quanticy of
water , which ought not to fill the
Glafs Veflel that contains it. ‘The
pipe being held in this pofture , ’tis
manifel} , that the water within the
pipe’, will be almofi inalevel withthe
‘Surface of the water without the pipe.,
becaufe theexternal and .internal water
¢ as I am wont for Brevities fake tocall
them) have free intercourfe with one
another.by the open Orificeof the im-
mers'd End of the pipe : yet I thought
fic to inferc the word almoft , becaufe
if the pipe be any thing flender , the
Susfaceof the water inic , will always
be fomewhat higher then that of the
water -without it , for reafons that 'tis
notfo neceffary we fhould now inquir®
o - after,
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after ) astis, thar we fhould here de-
{ire to have this taken notice of oncefor
all; That mittakes may be avoided
Without a troublefome repetition of the
difference in heightsof the Surface of
iquors within pipes and without
tem , i cafe they be any thing
flender, = |
The pipe being held in the newly
‘mention’d pofture , if you gently poure
A convenient Quanticy of Oyle upon
‘the external wates , you fhall fee, ‘Thar
‘s the Oyle grows higher and” higher
above the Surface of ‘That water , the
water within it , will rife higher and
highf:r , and contitue to dofo , as long
s you continue to pourcon oyle 5 Of
‘Which the Reafon feems manifefily to
¢ this ; "That in the Imagmary plaine
that pafles by the Orifice of the im-
mers'dend of the pipe, allthat isnot
Within the Compals of the Orifice , is
&xpos’d toan additional preflure ffolxln
the
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‘the weight of the oyle which fwims
-upon the water , and that preflure mulft
{Lillbe increas’d , as there is more and
more oyle poured on ; whereas a Cis-
cular part of the Imaginary plain, equal
to the Orifice of the Glafle, is by
the fidesof the pipe fenc'd from the
immediate preffure of theoyle 5 fo that
all thofe other parts of the water 5 be-
ing far more prefs'd, then that part
which is comprehended within the Ca-
vity of the Tube rand cofequently the
prefs'd pasts of the external water, are
- by the equal gravitation of the oyle,
upon the pasts of the external water,
impell’d up o the Cavity of the pipe,
‘where they find lefs refiffance , then
any where elfe , till chey arrive at {uch
a height , that the Cylinder of water,
within: the pipe ; do’s as much gravi-
tate upon the fubjacent parc of the Ima-
gitary - Surface’, as the water and
oyle together , do upon every othes
' | cqual,
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equal part of the fame Surfaceor plain;
* But as well the former Lemma, as this
xperiment , will be fufficiently both
Cleard and ‘corfirm'd by the following
“xplications 3 to which I fhould for
FhatR‘eafon forthwith proceed ;. Were
tnot thae, fncedivers paflages of the
fouowing T'reatife {uppofe the Aire
% be 2 Body ot devoid of ‘weight ,
Which yer divers Learned adherents to
the Pésipatetick Philofophy do refo-
lutely deny , itfeems requifite’ to pre-
Mife “foething for the proof of this

Tritgh, | o
. -Andfthough I think the Aiguments
We have imploy’d to that purpofe alrea-
dy , do frongly evince it : yetif I may
bf;jal low’d to anticipate one of my own
'Ifxp‘erimems‘ of the Appendix , 1fhall
8We an inftance of the weight of - the
Aire,, not lyable fomichas to thofe
valid objections , which fome of the
Ariftotelians have made againft chofe.
Proofs
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Proofs, wherewith we have been {0
happy , as to fatisfie the leared ft ever
o; our profeffed Adverfarics, -
. We caus'd then to be blown at the
flame of aLamp , aBubble of glafs,
(of about the bignefs of a fmall Hen
egge ) which, that it might be light
cnough cobe weigh'd in exact Scales.
ought to be of uo greater thicknefs, they
1s judged necellary to keep it from ber
ing ( when feal'd up with nong bat ver
ry much expanded aire in it). brokes
by the preflure of the ambient Atmor
fphare, This bubble was ¢ like 4
Pearewithits(kemme ) fuenifh'd wich
avery flender pipe of Gilafs; atwhich
ic wasblown , that it might be feadily
fealdup ; and then ¢ the Aire within #
being by the flameof the Lamp gradw
ally rarified , as much as.conveniently
couldbe y whilit the Body of the Bub?
ble was exceeding hot, - the ncwly
mentioned {femme wasnimbly put inﬁ%
£
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the middle of the flame’s where, by
Tafon of its flendernefs , the Gilafs,
Which was exceeding thin, was imme-
dlatdy melted ; whereby the Bubble
Was Hermetically feald up, This
lafs being permicted leafurely to
Coole , Tcould afterwards keep it by
Mean hour, or a day , oraweek, or
_longer » if I thought fic; and when I’
had’a mind to fhew the Experiment ,
bput itin one of the fcales of an exak
allance,, that would tum , perhaps
With the 30th, or soth, or a lefle part of
?8rain 3 and having carefully counter-
Pois’d it , Ithen warily broke off the
@l'd end, placing afheet of paper juit
Uder the fcale to receive the fragments
% the Glafs : and putting in again
thofe frapments , that {cale wherein
the Gilafs was would confiderably pre-
Ponderate 5 which it muft do - upon
; ¢ account of the Weight of Aure,
h-,e_f_@ being no other caufe, either
"¢ needful,
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needful | or juftly affignable , but ¢
weight of the Aire that rufhv'd inco e
Cavity of the Glafs, as finding lef
refiltance there then elfewhere, by
reafon rhat the included Aire had it’
fpring much weaki'd by ic’s great e¥
panfion, E .

- ‘This Experiment I many times try’
ed, fometimes before fome Virtusfh
and fometimes before others 5 who #
allowed it to be conclufive, For heft
it could not be objected as againit £
weighing of Aireina Bladder , ¢ whid!

“objections yet Icould eafily anfwer’
if it were now proper) that the at?
which ponderates | is ftuffd wich b
Effluvia of him chat blows the Blaé’
der , and (befides chat ) is not aire ¥
its Natural flate, bur violently corﬂj
prefs'd, For here 'tis the free aire, 37
in it’s wonted laxity, thac makes ¢ :
Glafs preponderate,” f

And thae chere is a great Ingiefs l’(l)f
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the external aire , 1s evident by thefe
three Pheenomena, The one, that if you
end an actentive Ear , you fhall plamly
Yeare 2 kind of whiltlg nofe to be
Made by the external aire , asit rufhes
Violently in- upon the breaking of the
Glafs ;" T'he  other , that the Rare-
faCtion of the aire, feal’d up in the bub-
b‘le’ being very great, there s a great
deal‘ of fpace lett fot the-ambient aire
®©fill upon its admiffion ; and the great-
Befs of this Rarefaction may be guefs’d
X, both by the breaking of fueh bub-
Dleg now and then by the preffure of the
FXtemal aire, which is not competent-
Y affilted by the Internal to refult s and
Ufo by the third Pheenomenon I inten-
%d to take notice of, namely, Thatif,
Uftead of breaking off the feal'd end of
e (Flafs inthe aire, you break it un-
der water, that Liquos will, by the
Preffure of che Atmofphzre, be forc'd
' fpring up like an astificial Fountame

G2 o



{ 20) |
into the Cavity of the Bubble, and fil
about three quarters of it. By whic!
falt circumftance I gather, chat b
weight of the aire 15 more confides?”
ble then ev'nmany, who admit the airt
to have weight, feem to imagine, Fof
we muitrot {uppofe, thae all che aif
contain’d in the Bubble, when broket
weighs no more then the weight requi’
{ice 11 the oppofice Scale, to reduce th¢
Ballance to an Equilibrium ; fince th
addirional weight is onely chac of t¥
aire, that witrudes on the breakig of th?
glafs ; which aire, by the Obfervatior
newly mention'd to have been mad?
with water, appears to be but abou!
three quarters of the whole aire co
taind 10 the broken Bubble; and yeb
according both to our Eftimate,
and thac of divers Virtuofi, and foin?
of them eminent Mathematicians,whe!
the capacity of the Bubble was fhort o
two cubical Inches, (and fo propos”

tionably



. (21)
Uonably in other glafles,) the nice Baj-
Ace we us'd, mantfetted the newly ad-
Mitted Aire to amount to fome times
Uear halfe a orain, aud fomegimes be-
Yondie, o
‘And becaufe onc of the laft Experi-
Wens chat 1 made to this purpofe,
With feal’d Bubbles was none of: the
et qecurace, T fhall conchude chis
S“bj‘e& with the following account
of it;,
‘A thin glafs Bubble, blown at the
Yame of a Lamp, and Hermetically
fe'fird when the cortaimed airc was ex-
-ceedingly rarified, was Counterpoiz’d
RER paice of Scales, and then the
QI'd apex being brokenoff, and pue a-
Win jnto the fame Scale, the weight ap-
Pear'd to be wereas'd by the re-adiit-
td aire, 2 pretty deal above }i™, and
cQ‘erqucntly very near, if not full ; of
%\gl’a'iue . Lailly, having by fome flighe
lor *pis 1i very cafic mateer) fill'd st
| C 3 with
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with common water , we weioh’d the
glafs and water together, and found ¢h
latter; befides the former, to amous®
to go6 grains : fo that fuppofing, a¢”
cording to our former Eftimate, con
tenanced by fome T'ryals, that the &
admitted aire,which amounted to : of 4
grain, fill'dbut } of the whole Cavity o
“the Bubble, the aire that was inifs
when feal'd, pollefling one quarter ?f
that Cavity, the whole aire contaiit?
in the Bubble, may be reafonably pr¢’
fum’d to weigh a whole grain ; in which
cafe we might conclude cabitractinf
from fome lictle Niceties not fic to b°
taken notice of here, as elfewhere) thf*d”
the water in our Experiment, weight
very lietle more then nine hundred eime?
as much as an equal quantity of Au®
And therefore, though we allow,  th#
man Bxperiment {o diligently made, #
this was, the aire preexittent in the bub”
ble-did not adequately poflefs fo mucl;

; a
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% 2 fourth past, but about a fifth or a
Wth of jts Cavity, the aire will yet ap-
Pear fo heavy, that this Experiment will |
%ree well with thofe others, recorded
another T'reatife, wherein we affign’d
mero rotunds) a thoufand to one, for
the Proportion wherein the {pecifick

Gy avity of water exceeds that of aire,

FPARA:
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RPN
PARADOX I

That inWater , and_other Fluids, the low
er Imrts are tm’f sd 6} the upper.,

Rovide a Glafs veflel of a convent-
ent height and breadth A, B, C. D.
fill'd wich water almoft to the Top;
'T'hen take a glafs Pipe, open at botf
Ends,Cylindsical, and of afmall Bore;
(as about the eighth or {ixth part of 2
Inch m Diametgr, ) Put the Jower End
of this Pipe into clear Oyle or Spisit
of Turpentine 5 and having by Suétiot
rais'd the Liquor to what part of th
Pipe you think fit, as foon as it 1s thert
you muft, very nimbly removing you!
Lips, {op the upper Orifice with the
pulp of your finger, that the rais'd Lt
quor may not fall back again: ‘Thet
taking



| (25)
taking the Pipe and that Liquor out of
the Oyle of Turpentine , place it per-
Pendicularly in the Glafs of water, fo
3 that the Surface of the Oyle in the
Pipe be fomewhat higher then'that of
the water without the Pipe ; and having
fodone, though you take off your fin-
8¢r from the upper Orifice of the Pipe,
the Qyle will:not fall dowr at the lower
Orifice, choughthat be open; but will
“Temam {ufpended at the fame height, or
hear thete : abouts, that it refted ar
before, | ‘
- Now Qyle of Turpentine, being a
heavy Fluic{,’ does, as fuch, tend dowir
Wards, and not being {topp’d by the
Glafs it felf,” whofe lower Orifice is
left open, it would certainly fall down
through the Pipe, ifit were notkept fuf-
Pended by the preffure (upwards) of the
‘Water beneath it, - "There appearing no
other Caufe to which the Effeét can
.Teafonably be afcrib'd, and this being
tufhici-
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fufficient to give an Account of it, as we
fhall prefently fee, For that it is nof
any contrariety in Nature, betwixt the
oyle and the water, as Liquors that will
not mingle, is evident from heunce, ‘That
if you had remov’d your finger when che
Pipe was not fo dce§1 y immers'd in the
Glafs, but that the Surface of the oyl it
the Pipe was anInch or two more ele
vated above that of the water in the
Gilafs, then in our prefent cafe we fup-
pofe it to be ; The Oyle, notwithitan-
ding its prefum’d contrariety to water,
would have freely fubfided in the Pipe,
till it had atain'd an zquipollency of

preflure with the External Wacer,
'The Reafon therefore of the Pha-
nomenon feems to be plainly this, Sup-
pofing the imaginary furface, on which
the Excremity  of the pipe P  leans
tobe G HIf that part of the Surface,of
which the Oyl leans at 2 , beas much
and no more charged, or prefs'd upg;
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by the weight of the mcumbent Cylin=

der of Oyle 2_X, then the other parts
of the fame imaginary Surface G H
are by the water incumbenton Them ,
there is no Reafon why that part at £
fhould be difplac’d, cither by being de-

Prefs’d by the weight of the Cylinder of
Oyle X @, or rais’d by the equal prefe

ure of water upon the other pasts of
the Superficies G H,

Aud that this Equilibrium, betwixt
the Oyle and the Water, is the true
Caufe of the Phaenomenon, may be con-
firmy'd by obferving what happens , if
the alticude of either of the two Liquors
be alter’d in Relation to the other. -
~ And (Fuft,) we have already taken
notice, ‘That if the Cylinder of Oyle
reach in the Pipe, much higher then
that of the Surface of the water, the
oyle will defcend : Of which the Rea-
fon is, Becaufe the defignable Surface
G H, being more charg'd at @ then

~ any
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any wheze elfe, the part @, beirg una-
ble to refift fo great a preffure, muflt ne-
ceflarily be thrutt.out of place by the
defcending oyle, - -

* Secondly, "This fubfiding will conti-
nue but till the Surface of the Oyle in
the Pipe be fallen almoft as low as that
of the water without the Pipe ; becaufe
then, andnotbefore) the parts at @ are
but as much prefs’d by theoyle, asthe
othey parts of the Surface G H are
by the water that leans upon them, =
- Thirdly, "T'is aconcluding Circum-
(tance to our prefent purpofe, That if
the Oyle and Water being in an Equi-
libriym, you gently life up che Pipe, as
from @ to §, the depth of the water
being Jeflend, the ayle in the Pipe will
grow preeponderant, and therefore will
fall out in Drops or Gilobuls, which by
the greater Specifick Grravity of the
water, will be buoy’d up to-the T'op
of the Liquor, and there flote = j(&\nﬁ

1
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ﬂflﬂ as you lift up the Pipe higher and
igher,towafds the Surface L M, more
ad more of the Oyle will run ont,
Butif you (top the Pipe any where in
its Afcent, as at S, the Efffuxion of the
Oyle will likewife be ftoppd. And at
the imaginary Supesficies 7 K, ‘as by
Reafon of the fhallownefs of the water
from L to F, 05 MoK, the preflure
of the water upon the other parts of
‘the Surface is 1ot near fo great, asic
Was upon the Surface G H, where the
Water had a greater depth @ So by rea-
fon of the proportionate Effluxion of
he oyle, whil 1 the Pipe was lifted up
from'@ o §, the remaining Cylinder
of oyle incumbent on S, is not able
to prefs that part of the Superficies
K more {trongly then the other parts
of the fame Superficies,are preft by the
Water Incumbent on them, And if the
Pipe be lifted up till the lowes Orifice
¢almof} rais'd to V'3 that is, almoft
as
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as high as the uppermoft Surface of the
water L M, fo much of the oyle will,
for the R eafon already given, run outs
that there will fcarce be any left in che
Pipe TV,

Fourthly, Butif when the Pipe refts
at the Surface G H, where the oyleis
in an Aquilibrium with the water, you
fhould inftead of lifting it from @ _to S
thruf} it down from €_to O 5 then the
External water would not only fuftaine
the oyle, but make it afcend in the Pipe
to a height equal to the diftance E G';
and fo the Pipe will containe befides 2
longer Cylinder of oyle /& ¥, a fhor
ter one of water £ O, For the pip
-being transferr'd from the poficion P &
to the pofition O N, there is anew I

‘maginary Surface E F, that pafies by
the lower Orifice of the Pipe, Now
the part of this Surface at O will not,
by the Incumbent oyle alone, be prefs

as much as the other parts of the famé
Sur+
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Surface are by the Incumnbent water,
Orthe oyl alone was but n/E guelibrium
With the water, when it was no deeper
then [, G, or HeM ; fo that, the other
Parts of the Superficies E F, being
More prefs'd upon by the water, then
d}c partat O by the oyle, the oyle muf}
8ive place, and be buoy’'d up by the
Water, (which, if it were not for the
Weight of the oyle, would be impell'd
P o the pipe full as high as the Sur-
face of the External water ) till the pref-
fure of the admitted water O &, and
the Cylinder of oyle 4 W, do both to-
Sether gravicate as much upon the part
O, as the reft of the Incumbent water
does upon the other parts of the fame’

Su%ﬂrgcics EF, T
ifthly and 1aflly, "T'is very agree-
able £ vghat has bgcn dclivereg,touch—'
g the Aquilibrium of the oyle and
Water in the pipe P 2., that the Sur-
face X of the oyle inthe pipe, will nlc)nt: |
¢
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be of the fame level with L M, that
of the External water, but a lictle
higher than it, F¥or though the flew
- dernefs of the Pipe do fomewhat cor
tribute to this Effect, yet there would
be an inequality, though not fo greats
betwixt thefe Surfaces upon this Ac
count, That oyleof Turpentine being
inSpecie, (as they fpeak inthe Schools)
that is bulk for bulk, a lighter Liquos
than Water , it is requifite that the
height of it, cumbent on the part 2.
be greater than that of the water onthe
other parts of the fame Surface G Hs
to make the preflure of the oyle on the
part it leans upon, equal to the pref-
fuse of the water on the other parts of
the Surface, And if the inequality
were greater betwixt the Specifick
Grravitizs of thefe two Liquors, the
inequalities berwixt the Susface X, and
the Surface L M would be alfo greatess

as may be try’d by fubflituting for cont
mot
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Mon water, oyle of Tartar jz?; deliqui-
“my which is a faline Liquor much
hfavier than it. And that, in cafe the
Pipe containe rot lighter Liguor
they the Fxcernal fluid, the Susface of
the Liquor in the Pipe will not be high-
“ than that of the Liquor without it,
W fhall by and by have opportunity to
Manifeft by Experience. |
rom what has been hitherto fhewen,
We may fafely infer thePropofition,up-
o whofe occafion all this has been de-
Wered.  For fince theoyle in a Pipe,
%en at both Ends, may be kept fuf-
Pended in any partunder water,as at 2o
bt’.Caufe it is there in an Equilibrium
With the External watersand fince being
lfreg upin the water, as from Q_to S,
%ie oyle can no longer be kept fufpen-
led, by by its own graviey will runne
Sut,  And fince, in @ word, the deep-
r the water s, the greater weight and
Preflure is requird m the Cylinder of
o DT ole
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oyle, tobe able to countervail the pref
fure of the water, and keep it felf tron?
being lifted up thereby 5 there feen
no caufc to doubt but that the parts 0
the water incumbent on the Superfici¢®
G H, do more prefs that Superficiess
than the pasts of the water contiguov’
to the Superficies 7 K do prefs that;
and confequently, that the pats of th?
water that are under the uppermol
Surface of it, are prefs'd by thofe o
“the fame Fluid that are directly ovef
them: As wefawalfo that the upp?
pasts of the oyle,whil'(t the pipe was #
raifing from 2 t0 S, deprefs'd the low”
er fo much, as to force them quite 0%
of the Pipe ; there being in thefe caf®
no reafon why the lowermoft parts d
2 Liquor fhould prefs more, or have?
{tronger Endeavour againft any. otht
Liquor (orany other Body) the hight!
tie Liquor incumbent reaches, if chel
inferiour parts deriv'd their peflurc 0}“’»
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J from their own particular Gravity,
(Which is 110 greater then that of the
Other Homogeneous parts of the Li-
Qoriand therefore they muft derive the
steat force wherewith they prefs from
“ie weight of the Incumbent parts,
Which confequently muftbe allow'd to
Prefs upon them,

. Bug befare I proceed to the follow-
8 propofitions, it will not be amifs
O mention hese, once for all, a fewad-
Yertifements, to avoid the neceflity of
"peating the fame things in the fequel
*f the Difcousfe.

And Firft, What ishere faid of the
Preffuge of the parts of water uponone
"nother, and the other Affections that
e thall atribute to it, in the following
Paper, are to be apply’d to heavyFhuds
N oeneral, unlefs there {hall -appear
me pasticular Caufe of excepting
“Ome of them in particular Cafes,

Secondly, Whereds 1 lately incima=:

| D 2 ted,
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ted, 'T'hat the inequality betwixt th¢
Surfaces of the oyle inthe Pipe, and J
the External water, was in part to o
afcrib’d to the (lendernefs of the Pipt
to be imploy'd in thefe Experiments’
T did it for this caufe, that,whatever ¥
Reafon of it be, (which we need no*
here inquire after,) we are aflur’d bf
Experience, as we have elfewher
thewn, That when Glafs pipes con¥
to be flender, water and many oth
Liquors (though not Quickfilver) wil
have within them 2 higher Surface ch?/
that of che fame Liquor without thet®
and this inequality of Surfaces (as ¥
as we have yec try'd) increafes with tf
flendernefs of the pipe. Butthis, as f‘;
our prefent Experiment, is 2 mattes ¢
fo little moment, ‘That it may fuffi¢
;o have intimated that we did not ov¢"”

1 ,
Thirdly, Wherefore, notwichftand
ing this little inconvenience of flend”
o Gt
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Glaffes; we think it. Expedient to im=
Ploy fuch'in the following: Eicpcﬁe
Ments, becaufe we found, that in thofe
2 wide Bore, upon fuch little ine-
gzalities of preffure as arexot eafily to
b avoided, the oyle and water will pafs

Y one another in the Cavity of the
Pibe, and fo fpoile the Experiment,
Which yequires that the oyle withinthe
%ge be kept in an irtire and diln€t

F{uitbly,‘ Commorroyle and water,
Qrf?‘llly other two Liqqor:s that will not
Dinole, may fesve the turn in moft of
th@fe Experiments; but-we rather chufe
Oyle of "Turpentine, becaufe it is light
3nd thin, clear and colourlefs, and may
cLeafily had in quantities, and is not
©apt to {pot ones Cloaths, or obili-
"ately to adhere to the porous Bodies it
Uances to fall on, as Common, and o-
}her exprefs'd oyles. And for their
ikes to whom the odour is offenfive,

o D ; ' w¢e
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we prefently corret it, by mingluf
with it 2 convenient quantity of oy
of Rhodium, or fome other Chymi{ﬁl
oyle that is odoriferous, -

Fifibly, Oyle of Turpentine, thoug’
it be not reckon’d among the fali¥
Mentruums, will yet (as we elfewhe?
note) work upon Copper, and fo by d*
gefting it upon crude filings of that M¢
cal, we obtaine a deep green Liquo”
which may be made ufe of inﬁ‘eadof
the ,'Limpid oyle, to make the Difli?
Ction of the Liquors more confp”
cudus,

Sixthly, And: for the fume purpﬂfe
we ofteri ufe inftead of clear wacer,?
firong Decoction of Brazill, or1.ogd
wood, or elfe Red Inck it {elf, I faf
2 frong Decoftion, becaufe unlefs the 1Y
quor be fo deeply ting'd, as to appeaf
Opacous in the Glafs, when it coxﬂ,‘i
into the flender pipe, its Colour wi
be fodiluted,as to be fcarce difcernab!®

S‘eventblj’i
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Sevenbly, Inthe fhapeof the Glafs
Veﬁcl,we need not be Curious; though
that of 3 wide Mouth'd Jarr, exprefs'd
W the Scheme, be for fome ufes more
Couvenient than other fhapes. The
¢pth of thefe Glaffes, and the length
of the Pipes mutt be determin’d by the
“xperiments, about which one means .
®© imploy them, ‘To make out the
Buf} Paradox already prov'd, a Glafs of
Wout five or fix Iuches deep, and a

1pe about as many Inches long, will
Crve the turn: but for fome others of
t_he following Experiments, tall Cy=
indrical Glafles'will be requifite 5 and
or fome, Broad ones likewife will be
;Expedicnt.

Eyhibly, One mufl not be difcou-
Re’'d by not being able at the fisft
Or fecond time, to fuck up oyle of
trufpcntinc to the due heighe, and ftop
It with ones finger from relapfing 5 but
One muft try again, and again ; efpeci-
' D4 ally
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ally fince many ‘T'ryals of this kind may
be made in afew Minutes: and for
Beginners 'tis a fafe and good, though
not the fhorteft way, to fuck up rathes
more Liquor then one judges will b¢
needful 5 becaufe having fill’d the Pip?
to chat height, you may by lecting
the Aire waiily and flowly, berweef
the Orifice of the Gilafs and the pulp
of your finger, fuffer fo much Liquof
to run out of the Pipe, as will reduc?
it to the height you defire ; and thest)
by clofe {Yopping the Orifice with yous
finger, you may keep it fufpended #
long as you pleafe, and immerfe it int®
any Heterogencous Liquor, and tak?
it out againar pleafiire withont fpilling
any of it. By which flighe Expedies
alone, Icandecline feveral Difficultic®
and domany things, which, accordins
to Monfreur Pafchal’s way, requirC 4
great deal of T'rouble and Apparaw‘

to be performd,
Laftlys
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. Laftly, Tn {uch Experiments where
it may be of ufe, That there be a cone
liderable difparicy beewixt the two un-
Mingled Liquors, we may (as isabove
intimated ) inftead of fair water, imploy
Oleum Tartart per debsqaum, and unge
it with Brazill or Chochineele 5 from
tither of which, but efpecially from
the latter, it will obtajne an exceeding
,dec‘p Rednefs: and where one would
Woid (rong fents and oylinefs, he may,
¥ he will be at the Charge, imploy
Ole of Tartar per deli?uium, inflead of
Rir water, and hi%hly R etified Spirit
of Wine, inftead of oyle of Turpentine,
Nor thefe twolLiquoss,though they will

oth readily mingle with water, will
Yot with one another ; and if a great
Quantity of fome other Liquor be to
be fubiticuted for {imple water, when
thefe Chymical Liquors are not to be

ad in plenty, one may imploy (as we
Have done) avery {trong Sollbution maclcf

O
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of Sea-falt, and filered through Cap-
paper: this Brine being near aboue 9
Limpid as common water, and fasr®
heavier-thanit, And for a Curiofitys
we have added to the two lately men-
tioned Liquors (oyle of Tartar, and
Spirit of Wine)fome oyl of Turperitires
and thereby had three Liquors of diffe-
rent Gravities,which will not by fhak-
ing,be brought fo to mingle,as not quick:
Yy topart again,& retire each within itS
own Surface ; and by thrufting a Pip?
with water in the bottom of it (placirg
alfo ones finger upon the upper Orifice
beneath the Surface of the lowermol
of thefe Liquors, and by opportunelf
raifing or depreffing it, onemay fome’
what vary the Experiment ina way 0ot
uppleafant | but explicable upon the
fame grounds with the reft of the Phe”
yomena mentioned in this Difcourfe,

PARA’
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RETTTEE DR
PARADOX 11,

That a lighter Fluid mzzj gavitate o
weigh'upan a beavier,

“JKnow that this is contrary to the comms
" mon opinion,tot only of the Schools,
Out ev'n of divers hodiern Mathematicis
ans,and Writers of Hydroftaticks;{ome
of whom have abfolutely rejected this
Paradox, though they do but doubt of
the truth of the former, >

But when I confider , that whether
the caufe of Gravity be the pulfionof

Ay fuperior fubltance, or the Magneti-
Cal attraction of the Earth , or what-
&ver elfe it be, there isin allheavy Bo-
dies , as fuch, a conftant tendency to-
Wards the Centre, or lowermoft parts
%FtheEarth ; Tdo not fee why that

- tendency
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tendency ot endeavorir fhould be de-
(troy'd by the interpofition of any o-
ther heavy Body; ‘Though what would
otherwife be the effet of that endea-
vour , namely an approach 'EOWill'tdf
the Centre, may be hindred by another
Body, which being heavier .then it
obtains by its greater gravity a lowes
place s but then the lighter Body ten-
ding downwards, muft needs prefs up:
on the heavier that ftands in its ways
and muft together with that heavief
prefs upon whatever Body it is that
{fupports themboth , with a weight
confifting of the united gravities of the
more, and the lefs heavy Body,

But that which keeps Learned Me#
irom acknowledging chis ‘T'ruth, fees
tobe this, Thata lighter Liquor (or
ther Body ) being enviror'd with .2
heavyer, will not fall down but emerge
tothe "Top 5 whence they concludés
that, in fuch Cafes, it is not to be co?

' T fidered
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lidered s a heavy,but as aLight Body.

But tothis 1 anfwer, That thoughmn
Refpect of the heavier Liquor , the
lefs heavy may in fome fencebe faid
Wbelight ; et, notwithitanding thae
telative or Comparative Levity , it re«
taips all ies abfolute Gravity, tending
downwards as ftrongly as before ;
though by a contrary and more potent

ndeavour upwards of the contiguous
iquor (whole lower parts, if lefs refi-
fed are prefled upwards by the higher
Ufewhere incumbent 3 according tothe
Dottrine artly delivered already, and
Partly to ge cleared by.the proot of the
Yext propofition, ) its endeavor down.
Ward 1s fo furmonnted that it is forci-
bl carry’d up. "T'hus when a piece of
Ome light wood being held under wa-
®r, is lec go and fufferd to emerge,
“ough it he buoy’d up by the water,
‘“’{10170 {pecifick Crravity is greater , yet
“nwhilft it afcends it remains 2 heavy

| Body;
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Body ; fothat che aggregate of the wa
ter & the afcending wood weighs mor¢
then the water alone would doe ; And
when it floats upon the upper part of
the water, as part of it is extant above
the furface , fo part of itis immerlt
beneath it , which confirms what we
were faying, That alighter Body may
gravitate upon a heavier. o
And thus there 1s little doubt t0
be made but thatif a2 man ftand in ont
of the {cales of a Ballance wich a heavy
{fone ty'd to his hand, and hanging
frecly gy his fide , if then he lift that
weight as high above his head as b
can , notwith(tanding chat the ftones
:motion upwards makes it fecm a light
Body in refpect of the Man whoft
Body it leaves beneath it 5 yet it dob
not, either during its afcent or aftes
Joofe any thing of 1ts connacural weight:
For the' Man that lifes ic up fhall fee
its tendency downwards to continues
thoug?
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though his force,being greater than that
tndency, be able, notwith{tanding that
tndency, to carry itup : and whenitis
Aofe, it will o prefs againft his hand,
B to offend, it notalfotobruifeit 5 and
the Stone, and the Man that fupports
&, will weigh no lefs in the Scale he
Nands i, coen if he did not at all fap.
Port it , and they were both of them
Weigh'd apart.

Likewife, i€ you put into one Scale
Awide mouth'd Glafs {ull of water,
d 3 pood quanticy of pouder'd com-
Mon Salt ; and iuto the other Scale, a

ounterpoife to them both 3 you may
fcpve, that, though at the beginning
the Sale will manifeflly lic at the bot-
Yome, and afterwards by degrees be fo
taken up into the Body of the Liquor,

3t not a grain vill appear there ; yet
"Cverthelefs (as far as I can judge by
g‘y Experiments) the weight in that
Gale will not be diminifhed by the
weight
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weight of as much Salt as s ince(faﬂﬁ
by either carried vip, or fupported Of
the reftlefs motion of the diﬂol"l”%;
Corpufcles of the water 5 but both th£~
one and the other, (allowing for wi*
may evaporate) will concurrently g a,
vitate upon the Scale that the glafs ¢
taming them leans on,

But of this more elfewhere. Now

to prove the propofition by the N‘f‘;;
Method, we have propos’d to our fe
in this Difcourfe, : ‘ ;
- 'Take aflender Glafs pipe, andb3
ving fuck’d up into it fair water, toth
height of 3 or 4 Inches,(top nimbly fh;
upper Orifice with your finger, ,31?f
immerfe the lower into a Glafs full ¢ f
oyle of Turpentine, till the Surface ¢
the oyle in the Veflel be fornewh®
hi_ghef than that of the water i the
Pipe; then removing your finger’
thongh the Pipedo thereby become 0°
P acboth Ends, the water will?‘ﬁ’
s



fll 4 (49 ,

[\li-e()(;\“ir‘ﬁ being hinder'd by the pref-
be g€ oyle of Turpentine., As will
ly . "ous torhem that have attentive-
frl‘;*()‘nﬁdCr’dr the Explication of the
& e‘f‘f Paradox ; there being but this
thay le}:]CC bgtwequ this Experiment and
tep ist" cre Iixplam’d, that here th_c wa-
Ve 10 the Pipe, and the lee mn tl}e'
the If,: Whiereas there the oyle was in
Ay .‘1}??‘, and the water in the Veflel,
ty Ellé you cither poure more oyle in-
mto“th 1afs,vor thruft the wope weeper
tey '1€ oyle, -yon fhall fee that the wa-
F é )be buoyed up towards the top.
Wi 1o 1pe s that is, a heavier Liquor
fllicé'e lifeed up by a ligher, Aund
Py "b)'{ the Explication of the firfk
loy Pofition, i appears, that the Rea-
Ll -thell);‘the quuor 1 m‘t‘lus cafe raxs.d
Yoy h‘Pea_ is the Qrravity of the Li-
Uy 3E raifes it, we muft allow that
‘%Tavi]ttgr Liquor in fpecie, may by its

Y prefs againft a heavier,

E, And
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And it agrees very well with oar EX’
-plicatien, both of this, and of the sl
Experiment ; that as there, the Sus’
face of the oyle in the pipe was alwa)’
higher than that of the water witho®
it, becaufe the oyle being the lighter Lt

quor, agreater height of it was requis
to make an Equilibrium 5 {o in our pr¢
fenc Experiment, the Surface of o
Liquor in the Pipe will alwayes b¢
fower than that of the oyle without

see the feend  YOr inthe imaginary plai
Feve B E the Cylinder of wat®
G, contain'd in the Pipe 7 H, will
y reafon of its greater gravicy, prel
as much upon the pase 7, as the diftill’
oyle (KE, 7 L,)being a lighter L
quor, can do upou the other parts d
the fame fuppos'd plain £ F, thoug?
the oyle reach'd to a greater height #
bove i, '
This fecond Paradox , we have hr
therto been difcour{mg of, may pe 3};
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b brovd by what we formely deli-
Yerd, to' make out the'Truth of the
ied part of the Lemma premifed
' thefe Propofitions, |
 But becaufe this and the former
,P'd}radox arc of importance , not only
I themfelves but to the reft of this
Irea'tﬂe, and are likely (in moft Kea-
ts ) to meet with indifpofition enougly
© be yeceiv'd, I will fubjoyn in this
Place 2 couple of fuch Experiments,
% will not, T hope, be unacceptable ;,
Wat T devis'd, the one to confirm this
lecond Paradox , and the other -t
‘Prove the firfl,
Some of the Gentlemen now pre-
gellt‘may poffibly remember , that a-
out the end of the Year that preceded
e two laft, I broughtinto this place
¥ certamn new Inftrumient of Gilafs,’
thrcby I'made it appear , thar che
UPper parts of watex gravitate upon the
Ower; which I did by fincking a Boiya
\ R CR tnat,

]
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that was alread y under water, by pous”
mgmore water -upon 1t, |

But that Expesiment belonging 0
other papers, I fhall here fubflitute ano
ther - perform’d by an: Inflruments
which though it makes. not {o fine ?
fhéw, may be more eafily provided
and will as well asthat other ( though
youwere pleas'd to command that fro
me) ferve to makeout the fame T'onchy
which Ifhall'dpply my felf todo,as fod"
as T have,by anImprovement of the E¥
pedicent I am to propofe, made goud mf
late promufe of coufirming the fecon
Paradox,

-And before I can well dyaw an As
gument from thefe Experiments,for e
ther of the propafitions to be prov

I cersei by them , I muft bgicf_’

n -certatn Notes -
upon fome of the ¥hy- ly rcpeat what I have
fieo mechanicnt 51 clfewhere deliver'd al
Awe. ready(on another 0¢

cafion) tonching the caufe of thcfmgk;
iy
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g of fuch Bubbles. Namely that
the Bubble X confifting
f . Glafs, which is heavier Fig. 3.
W fyecie then Water ; and '
ire, which is lighter in fpecié then
Water ; and, if you pleafe, alfo of
Water itfelf, which is of the fame fpe-
Ufick Grravity with Watcr 5as long as
this whole agoregate of feveral Bodys
S lighter then an equal bulk of Water,
 will float;but in cafe it grows heavier
ten {o much water, it muft, according
©the known Laws of the Hydrofta-
Ucks, neceffarily finck, (being roto-
theryife fupported. ) Now when these
5 any competent preflure (whether
Produc’d by weight or otherwife,) up-
®nthe watcr,in which thisBubble is for
the mofl part immers'd, becaufe the
Yafs is a firmBody,& the water,though
e Liq’uor,cithcr {uffers r.o compreflion,
Ot but an inconfiderable one 5 the Aire
icluded in the Bubble, being a fpringg‘
an
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and very eompreilible Body | wi
be compell'd to fhrink , aud thes®
by poflefing lefs Room, then it d
before, the contiguous water will fn¢
ceed in its place 5 which being
body above a thoufand times heavit
then aire , the Bubble will thefﬁi
by become heavier then an cqud
Bulk of water , and confequentl]
will fink : but if that force or pre®
furebe remov'd , the Imprifon’d A
will.by its own Spring free it i
from the inteuding water 5 and i
Aggregate of Bodys,that makes up eht
Bubble, being thereby grown light!
then an equal bulk of warer, the fub{ide/
‘bubble will prefently emerge to tht
Top. 4 ,
"This Explication of the Caufes o
the {iking of Bubbles agrees, in fon¥
things, with the Doctrine of the Lear”
ncd]cfuitc sKercher & Shottus ,and for®
other writers, inthe Acount they ;giv»"é

| )
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of thofe two Experiments that are
Commonly known by the name, the
One of the Romane, the other of the
Horentine Experiments, But there are
ilfo particulars - wherein I (who have
Bever a recourfe toa fuge Vacui,) dif-
fent from their Doctrine 5 the prici-
Ples T go upon, having invited and affi-
lted me to make that Experiment, af-
ord me fome new Phenomena, which
3ree not with their Opinions, but do
With mine : but I forbear to mention
them here, becaufe they belong to o-
they Papers ; and for the fame reafon I
omit fome acce flion of Ludicrous Phe-
Yomena ¢ as they call them, Ywhich1
temember 1 have fometimes added to
thofe, which our Induftrious Authors
ave already deduc'd from thofe Expe-
Timents,
Thefe things being premisd, T pro-
Ceed to the confirmarion of the fecond

Paradox,by the following Experiment,
E 4 "Take
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... Lakealopg elafs pipe, feal'd or.0-
therwife exactly ftop'd at one cnd;anfi
.openat the other 3 (whofe Orifice if 1t
beno wider, then that it maybe conve-
niently top’d witha mans Thumb, che
‘T'ube will be the fitter to exhibic fome
.other Phanomena, ) Iueo this pipe
pour fuch a.quantity of common war
tex, as thar there may be a foot, or half
ayard, or fame other competent part
left unfill’d, for theufe cobe by and by
mention'd, Then having poiz’d a glafs
Bubble with a flender neck, infuch'
manner as_that though it will keep ar
the Top of the water, yet a very lictle
addition of weight will fuffice to finck
it, put this Bubble thus poiz'd into the
“Tube ; where it will fwim inthe upe
per partof the water, as long as it 1s
let alone, but if yon gently pour oyle of
Turpentine upon it, (1fay gently to
avoid corfounding the Liquors) ‘you
will perceive. that, for a’ while, the

Bubble
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v'Bubble‘wm:continﬁe’» whese it was : but
Eyoy continue pourimgon oyl, ill it.
eataind 2 fufficient height above
*thelwat,et,‘(which wwill be eafie to
Peceive, beeanfe thofe two liquors will
P themfelves diftirét) you fhall
fge the Bulible fubfide till it fall to the
t

thg ©m, and continue there as long as
e

oyl ‘remains at the height above
the Watey,

The Reafon of this Phanomenon,
icor g to our Doétrine, is this,
+Darche oyl of ‘Turpentine, though 2
h%hter i,quof then water, yet gravica-
N Pon the fubjacent water, a‘md‘ by its
b reﬁureforces fome of it into the ca}él_t)g

the bubb)e ar the open Qmﬁce o l;té—
%, whereby the Buble,which was .
fore but very little lefs heavy. then anm’

3| Bulk of water,being by this acce‘e s
MNmadeq lietle more heavy,m\}l’.c nc& -
farﬂy finck 5 and the caufe of 1t§f he
Merfion, namely the preflure oyles
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oyle., continuing; it maft remamf?‘
the bottom, - o

And to- corfirm this explicaton
fhall add, thatin cafe , by '111;:1'111’113‘:’,;"fhtc
Tubeor otherwife , you remove e
Cylinder of oyl, or 2’ competent part
of it, (in cafe it wese longer then W&
neceffary ;) the Bubble will aga”
emerge to the Top of thewater (199
as for the oyle,that is too light 2Liqn®
to buoy it up; ) which happens only be--
caufe the preflure of the oyle upon th?
water being taken of the Aive by vest®
of its own fpring, is able to recoves ¥
former Expanfion , and reduce £

le to be as light as ‘twas B¢’
fore, | '.

And now we may proceed to th*
other Experiment, by which we 1at¢”
ly promis’d to confirm the figft Pa*
dox,  Andinfome regard this folloW’
g Experimene has been preferr’d, ¥
more {trange, to that T have been rCPf;

eiloy
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E:E For it feem’d much lefs impro-
® that of two Heterogeneous Li-
.Ql {) hem ‘esiorfhould be prefs'd up-
Y- the moamhent, which, thoagb
thﬂ;er, l\eptm an mntise body above ; it;
that m water, which is a Homo—
le Cous Liquor,and whofe pasts min-
iy Molt freely and exquifitely with one
4 he » the upper pase {hould prefs
fg o the lower ; and that they will do -
h@ My appear by the Experiment it is
W time to fubjoyn,
3  Provide 5 long Tube and 2 poiz d\
b ﬁ.\ as in the former Ex periment,
T havigg pourd water dnto- the
beo tl l itreach above 5.0r6 Inches
1 2 determinate height 1s no wa({
1110 ary) above the Bottome, ca
fye Bubble , which will not only
trl M, but if you thruft it downinto
N Watcr itwill of it felf emerge to the
Per part of jr. Wherefore take 2
“der Wand, or a Wire, ora ﬂ‘;gg
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slafs pipe, or any fuch Body that ¥
long enough for your purpofe, fandgw'_l,te
it having thruft the bubble beneathth
Surface of the water, pour water ﬂo"‘.’ﬁ
ly into the T'ube (whofe Cavity Wf’l
not be near fill’d by the rod or wire) ol
it have ateain’d a competent height
(which, in my lat T'ryals, was abovt
aYoot, or half a Yard above the b”b'
bic:..) and you fhall fee,that the bubbles
which before endeavourd to emergf?

~will by the additional weight of the "
cambent water, be deprefs d to thebot’
tom of the T'ube. - After which yo*
may fafely remove the wire, or oth¢s
body that kept it from sifing, For #
the weight of the Incumbent wate!
‘was that which made it finck, fo th?

. Weighe: continuing on it, the bubb
will continue at thebottom,

Bu't' yet it is nat without caufe, thit
we 11}:;p!0y‘ awire, or fome fuch chirg’
in thxs,hxperillle-nt,;-;th‘gugh we affiss?

: B \
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b‘é;(;be' onely thie weight of the Incum-
B, vater.chac makes theBubble finck.
Tubz“youz.fhou‘l‘d_ pour"water_-int.o the
O ev’ﬁ to the hexght.j lately mention’d,
e g f0a greater, if you did not make
“Otthe Wire, it would not {erve the
“caufe that as faft as you pour
it fyge Water, the Bubble being left to
D, ke will rife together with it; and
gf’th CPing alyvay§ near the upper part
q%re Water, it will never fuffer the Li-
be,, to qu‘ fo high above it, as it muft
fiy clore it can deprefs it But to con-
tiy, 2. 4t 'tis the weight of the Supe-
ké“*‘?‘{,a?er\that fincks the Bubble, and

Bsitag the Botrom ; if you take out
’()ftl Y ? o . E
iy ¢ Tube.a competent quantity of
it Liquor,. and fo take of the pref-
e ¥ it from the Bubble , chis will
| ghefently, without any other help, be-

210 fivim, and regain the upper past
f-'tlﬁ water ; whence1t may at lea-.

Ut e o 2 o oo Back
Hiehe pracipitated, by powriig ’izit?o,

Cupyy
K
1 -3 cha

He
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into the T'obe the watey that was taker!
outof it. And thefe Confirmations, ad -
ded to the former Proofs of the fisft a1¢
fecond Paradoxes, being we ‘congeiv®
fufficient to fatisfie Impartial Readess
of the T'ruth of them, we fhonld pre”
fently advance to the next Propofitiofly
if we did not think fit to interpofe her®
a Scholium, : N .

e

SCHOLIU M.

IT may ' perchance be wondred at>
= why, fince we lately mertion'd on
baving made fome T'ryals withoyle Q‘t,
Tartar perdeliquium, we did not t’hC
prefenc Experiment,in {tead of fair w#”
ter, make ufe of that, it being a very
much heavier Liquor , and (though £
may be incorpotated with exprefs d
oyles) unmingleable in fuch’]f“ryals'wlfh
oyleof Turpentine, But to this [an-

; | ' fwers
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thgfé That ev'n infuch Nender pipes, as

MMMMMM

i ,mvagie ufe of about the firft Expe-
Py dm%, Hound that oyle ot "Fartar was
Crous enough to flow down,though
Bm?’ %’Ys into the oyle of Turpentine at
th ,01 )C,lie of ;ha immers'd l()rihﬁ;:,whil}";\:
I pals'd upwards by it along the
(l)etgt Hide of the };)ipe, And my know-
1; Cof this could not but make me
fog ®wonder, TFhat fo Cutiousa per-
wh’ as M“’”ﬁew Pafchall, fhould fome-
\ .E‘“e‘teach, That if a Tube of above
c: %0t long, and haviag its Orifice pla-
<. X4 foot under water, be full of
allmckm“eh the fluid Meral will ot
th W out at the Bottom of the pipe,
th““gl}me ‘Top of it be left open to
hie A,“@; but wall be ftop'd at 2 foot:
h.ll'l the pipe. For the lmp&gg |
m?‘t s fall will give it, muft Pxobgrbly
1 ke it flow quice ont'of the pxpc:‘And 3
* here to. mention thofe T:yals dOf
»urs\ with ‘(@i‘ckﬁl:vcf’: ‘and ’_{[‘131113 Cg:‘
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Tubes, - that made me think -this very.

improbable, if we confider thatthe Ex-

perimeng will not fucceed with much.
more favourable circum(tances,beewist
oyle of Turpentine and oyle of Tartar,
though. the heavier of thefe two Li-
quors be manytimes lighter than quick-
filver: It tempts me much to fufpect,
that HMonfreur ‘Pafchall never, actually:
madé the Experiment, at lea(t with a.
T'ube asbigas his Scheam would make.
one guefs, bur yer thought he might

fafely fet it down, it being very confe-

quent to thofe Principles, of whofe

Trath he was fully perfwaded. . And:
- ndeed; were icnot for the impetus, the.

Quickfilver would acquire n falling.
from {uch a height, the Ratiocination
were 1o way unworthy of him,

- But Experiments. that are but fpe--
calatively true, fhonld be proposd as-
fuch, and may oftentimes fail in pra-
Ctife; becaufe there may intervene di-

vers



Vers other things capable of making
Eem mifcarl')’ , which areoverlook'd
Y the Speculator , that is wont to
“Mpute only the confequences of that
Alicular thing which he principally
o lidey s5 Asin this cafe our Authc_ar
S ot o have corfider'ds t{lat in
20 Tubes, a5 the Torricellian Expe-
"Nent i wong o be made in, the larg-
f S o‘f them would make them urnt
Or thig Tryal. N

And I haye known Ingenipus met1,
ﬁmt are very well exercis'd 10 making
N E’vpﬁr'iments, wmplaine; that
they could pever make this of M.ona
o Pafchall’s to fucceed., In which

®mpts, that the {izc of the Tubes
Mluch contributed to the uxxfucc-esfulf'
S of the Tyyals, 1fhall (wn:l}ou_t
fepeati”g what Kas been a}ready iri-
22ted o thay purpofe ) in the fol-
meg part of this Difcounsrfe have

I3  oppos-
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oppostunity to manifelt ; and withal
to adde as Tlluftrious 2 proof of  this,
our fecond Paradox, as almof} ¢ any wé
have yet given,

PAR A
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RrprarerTTeee

[N

PARADOX IIL
T, o~ |
ba if rBady contiguous to the water be
‘ a.t”gfiber; oy 11 pa‘rt_, IOWL’T thﬂﬂ tbé“t
Vitbeft Jppel of the fatd water, the Jow-
" pary of the Body will be [njef sd up-

rd b)’ the water that touches it beneath,

THIS may be prov'd by what has
Micyoeh already delivered in the ‘%x-:
thatlon of the firlt Experiment ﬁ | Ot
of ¢ € ever we conceive the lowe l par
iy B?d)’, whichis either totally, o
I, immeyg’d in water,to b.c,thcre
neatglnaginary Superﬁf;ies‘ being e;
of g, the true Superficies, eVery {{)ag
‘Dref?t umnaginary Superficies mutt be
upwards, by vertue of the
of the water incumbent of
F 2 ‘ all

Weighe
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all the other parts of the fame Suiper-
ficies, and fo.that pasc of it,.onwhich
the immers’'d Body -chances: to leané,
muft for the fameReafon have an en-
deavour wpwards, “‘And’it"that En-
deavour be {tronger then that where-
with the ‘weight of the’ Body: tends
downwards," then (fuppofing there. be
no Accidental Impediment) the Body
willbe buoy'd or lifted up, And though
the Body bé heavier then {6 much wa-
ter, and confequently will fubfide, yet
that Endeavour upwards of the water,
that touches its lower part, is onely
rendred inefletual to the  raifling or
fupporting the body, but not deftroy~
ed ;. the force of the heavy Body be-
ing from time to time refifted; and re-
tarded by the water, as much’as it
would be if that Body were put.into-
one Scale, and the weight of as much
water, as is equal to jrin bulk, were
put into the other. o
'To
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T'o.configm this, we:may have re-
courfe to what we faitinthe Explieati.
otvof: the fetond Experiment. ‘g .
e eate the (lerdermine. + ot k2
For. incafe the ' {lender:pipe; * 2%~
wheréin the water is Kept fufperided, be
thruft deeper into the oykor in café there
be'more oyle pour!d intothe Vellel; the
wacer will be impell'd.up 'higher:into
the pipe 5> whichi it wouldmot-be, if
theoyle , thongh b .IK for bulk 4 ligfit-
er Body, did ot prefs againfk the low-
er Surfaceof the vvater, ¢wihese, alone,
the two Liquors are contifuous,) more
forcibly-then the water:by its gravity
tends ‘J({)vvn@vaids‘ And even vvhen
the Liquors ret} in an_Aguilibriumythe
oyle continually preffes i?)&fvards ¥ a2
ainft the lower Surfaceof the water}
ince “in that contimial-endeavour, up-
wvards: confills its conflauit - refiltance
to the continual endeavonr thar the gra-
¥ity of . the water:gives: it to defcdnd.
Andfince the fanre Phenbiménondsaps
¥ pertéa
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pens; wheher.we fifpend-water 1t
ayle, as inthe fdoond Experiment, of
oyle i watery as n the firfk: it apr
pears,” that the-propofitian is as wel
applicable to thofe cafes,where the fu’
fteind Body: is fpecifically: heavier, #
to~thofe where uis fpecifically lightef
then the fubjacent fluid, '

But-afurther and clearer proofgof
this Doétrine will appear in the Ex
plication of the nexc propofition, I
the mean time, to confiem that part
our Difcourfe;, where we mention’d th¢
Refittance made by the water to Bor
dies that finck i it, Let us fuppole
n-the annexed Figure, ‘Tthat |
thepipe BF contaivs amoyle  Fig, 4
fpecifically heavies thenwater, -

s are the oyls of Guaiacum ,0f Cil¥
namon, or:Cloves, aud fome otherss)
and theme "T'hac . the oyle i the pip®
and.the water without,, ;bﬂ.mg"at'fdﬁ
in:"aiquuilibn}m’, t{lc';pipc‘ bc:ﬂowa

rais’
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Rus'q towards the "Top of the Vellel
"‘Tl_s .evident, from our former Do-
“ttine, and from Experience too, that
Here will run out drops of oyle, which:
Will £} from the bottom of the pipe,
' that of the Vefely but far more
lowly then if they fell out of the fame
Pipe 1 the Aire.
Now to compute how much the
Preffure of the water again(t the lower
Parts of the drop amounts too, let us
X“PPofe the drop to be G, towhofe
Owermoft part. there is contignous, m
Ay affignable place where it fails, the
“Maginary Supesficies H . "Tis evi-
tut, ‘That if the drop of oyle wese
*ﬁot there, its place would be fupplied
>¥ an equal bulk of water 3 which be-
% of the {ame fpecifick Grravity wich
We reft of the water in the Veflel, the
urface H F would be laden every
Where alike ; and confequertly ro part
% it would be difplacd, . But nows:
| ¥4 the
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the drop of oyle being heavier then 10
much water, that part of the imagind”
ry {uperficies,on which that drop leanss
has more weight upon it, then any 0
ther equal part of the fame Superficies;
and confequently ,will give place t¢
the defcending drop.  And’ {ince the
cafe of every other fuppos’d Surfaces
at whichthe drop can ge concerv'd 0
arrive i its defcent, will be the fam¢
with that of the Superficies Hf ; ¢
will for the Reafon newly given, con-
tite falling till ic comes to the botrom
of the Veflel which will fuffer it ©
fall no further.  And incafe che drop
G were not,as we fuppofe it, of a fub~
ftance heavier in fpecte then water, byt
juit equal to it, the contiguous past ©
the Superficies H 7 would be neithef
more nor lefs charged then the othes
parts of the fame Supeficies 5 and the
partlean’'d on would be neither de-
pre,fsf,d nor yais'd, bot the drop G

woult
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Would continue in the fame place,” And
fO we ma‘y prove, (' what isaffirm’d by
Archimedes , and other Hydroftatical
Writers) "T'har a Body @quiponderant
] pecie to water ,will reft in any aflgn-
Dle place of the water where 'tis put,
 And (topraceed furcher) fince, if
the-’drop G were of 2 matter but aqui-
Ponderant to water it would not {inck

Ower ar ‘all-, no more then emerge it
lollows, that thongh being heavier in
IPecte thenwates, it will fall, yet the
Stavity upon whofe account icfalls, is -
% ‘more then that by which. it fur-
Mounts an equal bulk of water 5 (fince,
1t weye not for that overplus, the re-
Wtance of the water would hinder it
2o falling at all 1) and confequently,
Uoofes in the water juft as much of
Y weight it would have in the aire, as
lomuck warer,weigh'd likewife in the

lame aire, wonld amount to,

‘Which is a Phyficall Bccout, o
- that
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thdt grand ‘Theoremof che Hydroftd”
ticks, which Tdo not remember that
have feen made out in any Princ‘iﬁ1
Book, both folidly and clearly ; The
Learned Stevinus himfelf, to whom the
later Writers .are wont to vefer, ha
ving but anobfcure (and not Phyfical)
demonftrationof it, .

And, becaufe this- Theorem is not -
“only very noble, but (as we elfewher®
manifeft) very ufeful , "twill not be 3
mifs to add, That it may eafily be cor-

firm'd by Experiment. . -

For if you take (for inftance) a piec?
of Lead, and hang it by a Horfe hais®
(that being fuppos'd very near @qui”
ponderant to water) from one of the
Scales of an exact Ballance; and,
when you have puta juft Counterpoiz®
in the other Scale , fuffer the Lead t©
finck ina veflel of water, till it be pes”
feCtly covered with it, but hangs free”
ly v it, the counterpoize will vesy
much
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Wuch preponderate, And, patt. of the
-ounterpoize being taken aut: till the
allance be again reduc’d to an Lgid-
ibri, you may eafily (by fubduéting
What you have taken out , and compaZ
lmg it with the whole weight of the
Lead inthe aire) find what past of its
Weight it loofes in the water, And then
-you weigh amy other piece of the
“ame Lead, fuppofe a Lump of 12
%unces, and hang itby a Horfe haire at
e fcale,you may be fure that by put-
g into the otber {cale a weight lefs
by a twelfth part, ( fuppofing Lead to
Waterto be as twelve to one ) that is
tleven ouncess though the weighes be
are fyom an Aquilibrium i the Aire,
‘they will be reduc’d to it when the
~ead is cover'd with water,
- The preffure of wates againft the
f10W€n-p§1rtof the Body immers'd n it
May be confiemed by adding ; That
We may thence deduce the caufe t?f
the
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the emergency of-wood and “other Bo-
dyes lightes then water ; which thougtt
afamiliar Effect, Thave not found 5
caufe to have been fo much as enquired"
into by many,nor perhaps to have beef
wéll rendred by any, I we fuppofe
then that the pipe be almoft fill'd, net
with a fincking but a fwimming oyle,2
oyle of Turpentine;if#¥s in the firlt Ex-
periment,the lower orifice be thruft un
der water, (to a far lefs depth then chat

~of the oyleinthe pipe) and the uppef
be flovvly unttop'd, the oyl vvill (as vve
formerly declar'd)get out in drops 4¢
thebottom of the pipe. But to detes
miue vvhy thefe drops, being quite co-
ver'd and furrounded vvith vvater, and
prels’d by icas vvell dovvnvvards asup’
vvards, fhould rather emerge then de’
fcend, fhall not content my {elf to fays
that vvater in [pecte heavier then th®®
‘kind of oyle 5 For, befides that in fom¢
cales (¢'re long to be mention’d ) I hav*
madd
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Made the water to- deprefs ev'n this
ind of oyle, and befides that ’tis riot
®very piece of wood ‘lighter in fpecie
'en wager ‘that will float upon water,
ow {hallow foever it be : ‘Fhe Quefti-
o0 is how this prepollent Grravity of
the water comes- to raife up the oyle,
Wough there be perchance much more
Watey, for it to break its way thorongh,

Wove it, then beneath it o
‘TheR eafon then of the emerfion of
nghtcr Bodies inheavier fluids, feems
be this, That the endeavous up-
Wards of the water, cotitiguous to the
loyer part of the Body,is {trorger then
the endeavour downwards of the fame
Bod}‘f, and the water incumbent on it,
A5, the former Scheme, fuppofing
the Drop G to bethe oyle of Turpen-
the, and ta touch the two imaginary
Ad parallel plains H 7, KL; “tis evs-
'dgllt, that upon the lower part of the
Vrop, N, there is agreater preffureof
| ‘ water,
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water, then upon the upper part of the
fame Drop, M : becaufe that upon al
thedurface K L, there is but an uniform
prefture of water 4 K BL, and up’
on all the paits of the furface H s
there is a greater weight of wates 4 B
B I, except at the part N 5 for thes®
the oyle G, being not fo heavy as{o
much water, the oyle being expos’d 0
agreater preflure from beneath;then its
own gravity (and that of the water 1
cumbent on it) will enable it torehifts
muft neceffarily give way and be inv
pell’d upwards, And the cafe beiv§
the fame between that and any othef
parallel plain, wherefoever we fuppoff’
itto be in its afcent, it muft confequent’
ly-be impell'd further and farth®s
upwards till icarrive at the Top ; and
thereit will floatupon the water, O
(toExplicate the matter without F¥
gures) when a fpecifically lightchO‘%’
s immers'd under water, it is prefs
againl’
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3ainft by two pillars of water ; the
One bearing againit the upper, and the
Other aoaint che lowes part; and be-
Qufe the lengths of -both thefe Pillars
Mot be computed from the Top of
W warer, the lower part of the
Mmers’d body muft be prefs'd up-
by a Pillar longer then .the up-
Perpare by the thicknefs of the im-
Mers’d Bady 5 and.confequently muft
¢ prefs’d more upwards then down-
Wards,” And by how much the greater
d‘l‘fparity of fpecifick Grravity there is
Ctwixt the water and the ‘emerging
“ody, by fo much the fwifter € ceteris
Pardbys ) 1t will afcend: becaufe {o much
e more will there- be of - preffure
“pon all the othes parts of the imagi-
vy furface, thenupon that part that
Appens to be contiguous to the Bot-

Yom of the afcending Bedy, .
" And upon the fame Grrounds we may
Bive cwhat we have not yer met with}
2



a good folution of that Probleme, pro*
pos'd by Hydroftatical Writers, whys
if a Cylindrical flick be cut i w0
pasts,the one as Jong again ‘as the othet
and both of them, having been detain
under water at the fame depth, be l¢¢
go at the fame time and permitted 0
emerge, tHe greater will rife fafter chef
the' lefler, For fuppofe one of thef¢
Bodies, as O P, tobe two foot high,an
the other, 2 R, to be half fo muchs
and that the lowermoft Surfaces of
both be in the fame imaginary plaine
parallel to the uppermoft furface of
‘thewater and three foot diftant from
it; inthis cafe there will be again(ttht.
lower part of each of the woode
Bodies a preflure, (from the laterally.
fuperior water) equal to that upon &
the other parts of the Imaginary plaits
whereto thofe Bodies are contiguous’
Buc whereas upon the upper furface o
the fhorter Body, 2R, there will 1632
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3 pillar of water two foot high, the pil-
la'f,;&),f the fame Liquor that: will lean
Upon the ‘Top of the taller Body, P O, .
Will be but one foot high ; as the ateen-
We corfiderer will eafily perceive.. So
t\h'df..f'.the wooden Bodys being lighter 27
Ipecie then water, both of them will be
i“gfell’d upwards;, but that componi-
illar, (if Tmay fo-call it) which -
Qnfyts of . one foot of wood and two
foot of water, will by its gravity. more
ek the being rais'd , then that which
Confifts of two foor of wood and but
O foot of water : fo that the canfe of
the unequal celerity in the Afcenfion of -
thefe Bodys confifts chieflly, (forT
Would peither overvalué nor exclude
Oncomirant Caufes ) that the diffe-
e of the preflure againft the upper
3 lower part of each body refpective-
Y s greatey in one then in the:other,
~And hence we may probably deduce
41eafon of what we often obferve ju.the:
G Diftils
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Diftillation of the oyles of Annifféeds;
Clovés, and diverfe Aromatick vegeta*
bles, in Lembecks by the fiiterventio?
of water ; for oftetimes, wher the firé
Has not been wéll regulared -, chere wil
come over, befides the floating Oylés
awhici(h water , which will not 14
long time become cleare, And as wé.
have elfwhere taught, ‘That whitenef
to proceed from the numerous refle*
“Chions from'the oyly fubltance of ch?
Concrete, by the heatof the fire bro*
ken into mmumerable little Globuls
and difpers'd through the Body of th?
water ; fothe reafon why this white’
nefs continues {o long , {eems to b
chiefly(for I mention not fuchi things,ess
the great furfaces that chefe liitle G1o’
buls hase in refpect of their Bulk )ehats
becavife of the ekceeding minutenefs ¢
thefe Drops, the heigh of the wat®*
- that preffes upon the upper part, 152"
moft equal tothat of the water th#¢

Prc[/{eﬁ
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Prefles againft the lowet part 5 fo thi:
u c diﬁerencc'betwec/n thefe two- prefs
ﬁ“?’\‘fsbffir_lg incenfiderable, it has power
}2 raife the Drops buit very flowlys(in<
Much that upen this ground Idevis'd
Wenftruum ,wheréwiﬁ»l cou)d mingle
W in drops fo exeeedingly. mimute,
R, ev’'n when thereé was but.a few
fooiifuls of the mixtore, it wotild cons.
Usgyyhitifh for divers whole days to-
Rethey) thongh at lengeh . they will ¢
v rge ; and-the foonerybegaufe whillt
h‘f)i {wim up and dows , as they; fres
Wbl y change to. meet and rafr e
%‘@y ahother ; they compefe. geiater:
“Yops ; which are (for ‘the Reafom als
oady oiveti) lefs flowly. impell d upby:
e water : at the Top of which,. .the:
Shymif, afteca due titn, is WAt 10:
" Mneyy ¢iyl flodtirig, But whetheiehis;
any wayapplicible 1o tho fwimmidy
the infenfible particles of corroded
Tetals. in A quafortiss and othier falive:
‘ B G’ b3 ‘ Mcn,b
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Menftroums’, T muft not now ftay ©
enquire, ~
: Qne thing more there is,that I Would
poinic at before T difmifs this - Parado®
Namely ', ‘that, for the fame Reald”
we have all chis while deduc’d, whe’
the emergent drop, or any other Bod?
floats upon the T'op of the water, it v
finck juft fo far, (& no farther till ob?
L immers'd part of the fo&”
Fig. 5. ingBodybeequal in Bulk®
- toasmuch water as 5%
qualin weight to the whole Body. Fof
fuppofe, in the annexed figure, 7' to be
@ Cube of wood three foor high and
fix pound in weight 5 this wood, bei's
much heavier then Aire, will {inck 9%
the water, till it come to an imagillafy ,
fuper_ﬁcies, X W , where, having thc}
pofition newly defcrib’d icwil) neceb?
rily acquiefce, Forall the other eg?®
pasts of the Superficies, X, 17,2 ber
mglean'd upon by pillars of water. Cal
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i];_lalt.m height ‘to the -part’ XAy or
. B,ifthe whole weight of the woodes
0e.be gvedter then. thatof as much
itate; as is equal to theimymess'd paré;
tﬁ.muﬁ“_ neceffarily finck lower,becade
I,C l{byacenbpart of theSurface: (at
Ri’)wlub‘c’,lnorc charg-’ d: -t»bcn ﬂnyiOf'Ehﬁ
:e& And;.on the oghier fide, if the
asflbe were lightes, thep.as much wazer
fak atwhofe place the immersd part
: S up «ie muft by the greater pref=
ot Of the ywater aponithe other parts
fi C iMaginaryfupeficies X1, thed
ai . Urat congiguouis tdrhe ywoods (@
legs " Whole wood. upoffthe.ipart it
th;ls on,be of the fame degree with that (
the fe relt of the water,upon the reft of
fie Perficies: and confequently be the
i, With the water, whofe place the
ligﬁlers’d part of jctakes up, The,
teg Nefs of that immers'd part, in
PCt of fomuch water, being re-
G ; compenc’d
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womspaic'd by the weight of the w¥
wnmers.d ‘,’p‘a‘;ﬁf.‘-‘ , which _is cxn‘anﬁ &
bove: the. Superficies. of the watt”,
And we fee,that when a piece of ool
fals intowater, though, by the imp®
tus it - acquires' in falling; it pall
through divegs i_nmgimmy;.;:plainisf,fh‘_f‘E
lye beneath. its due (tation's yefv,th
greater preflure, -to:which. cach
thofe plains is expos’di-jn all des: D&}C’:
Parts; then jirchat whichis icontigﬂﬂﬂf
to the Bottomuof the wood; dos qu'ick‘
ly impel it u?'zéain 5 till, after fome &
metfions and fubfidings,ix vefts atieng?
1. fuch a pofitien; as the ‘newly e%p"

cated Hydtoftarical Theorem affig’”
It, |

scHOLHM:
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§CH OLIUM

THis Ingenious Propofition (aboyt
Pro ‘;ﬁoﬁtil}g Bodysy) 1s taught: and
'C%V d after the mannex of SMathemati-
an.ds‘, bx the moft fubtle Archimedes
s Commentators : and we have
th‘g 1}; been endeavouring to maaﬁc&
trye hyﬁcal‘reaﬁm why it mult e
ﬁﬁio'u But partly becgqfe t[hc %?SSE;
iht'i&;?cigﬁt tohold, no% og y in fuc
- omogeneous Bodyes as men
émﬁphﬁe it in, (fuch as a piece of
%, 0r a Lump of wax ) bitm all
nodyes,though of a concave figure, and
d;% Sup of many Bodys of never fo
gf.termg natuges 3 (and perhaps,fom_e
fyr o Joyn'd togecher -only by their
,']Pmu(’*llmbency upon oue ;moth.cr)
5 Partly becaufe that 2T ruth, which
¢ of the main and ufefulleft of the

Y c{'?fopcaticks, and may be of fo much
impor-
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importance to Navigation , has %"
yet (that I know of ) been acter?®
pted tobe demonftrated otherwife the”
upon Paper : it will not be amifs
for the fatisfaction of fuch of cho®
whom it may concern,as are ot vers,
m Mathematical Demonfbrations, to add
an-Experiment which Imade to pfOVc
1t Hechanically 5 as exatly as 15 9¢
cellary for the farisfaction of fuch pe”
fons, S '
. After (then) having imploy’d fcv(’Jfal
Veflels fome of wood; fome of Latath
‘and-fome of other materials, to con’
TP.a(S-VVh?LK I dﬁﬁf’d 5 We uf()‘und glaﬂeﬁ
to be the mof} connnodbus we cOQld
‘pracure, And therefore filling 2 .l‘al,‘ff’»f
and deep olafs to 2 convenjent heig
-with fair water , we placd in it @10
ther deeper glafs, fhap'd like a Gablet
Tumbler, that it might be the ficter fof
~fwimming; and having furnifh’d it firl
With Ballaft, and then, for, merryment

| 7 fakes
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Bke, with a woodei Deck, by whicha
4l Maft, with a Sayle faffen'd to ic,
Was kept upright ; ‘we fraughted-with
ood, and by degrees pour’d Sand:into
& til] we had made it {inck juft to the
TOPS\ of certaine confpicuons marks,
that yye had faften'd on the Qu-tﬁde; of
ns Glafs to oppofite parts: thereof.
hen obferving how high: the:water
"c'd i the larger Glafs, (which by
Cafon . of the Vellels T ranfparency
Was cafe to be feen ) wc‘,acagefu y
Plac’d.,m}o -or- thiee . markes 1y the
pne lovel wich -the:Horizontal Sus-

e of,the water-; ,-and -taking: out
M fsating Veflel sas it was, with
Uy at belong’d ta it ;-and wiping:the
o lide dry, we putignto agodd pairt
?f fCales;f‘and having foundwhat 1t-a=
&wmﬁd to, we-weigh'd in a compe-
‘a el large Viol (furft counterpotz d

Art) {fo much watey 5:(to a graing, .01“
“Heabouts,y and posiirly thiSrW?fgf
| - | o
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intos the large Glafs above: mentioneds
we.found it to reach to the marks that
we had: faftened .to.the oytfide of the
Glafs; and confequently toreach to che
fame height to which the weight of &
floating glafs, and all-that was added t°
makeiit refemble a Ship,had made it
Ilfc to,: By which Experiment ( w"‘\f‘"
tried;as to the effential pares of it, with
‘Vﬁ'_ﬂd?@f differi’ng {1zes, {hapéé ;
{adings foo, as Wood, Stone, (lui@k’
fl’?vnpé.@’c..) . it appears, that the flod”
ing Vieflel it felf, with all thagwas i1
ar.ﬁlpp@;ted by it, was equal it weight
toras much wates a5 was cqual ¥
butk ro that part. of -the Veffel v'vhicg
was pndler water, {uppos'd to be et
$vom the extant par¢ of che fame veﬁ‘?1
by;:aplainits_continuiﬁg the Horizont?
Susface of the water :_fince the weig™”
of the floating Veflel, which rais'd up
thc water 18 the 1a1jger Ve[’fcl to the
greatelt height ivatrain'd, was the faff;;

Wi
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With the welpht of -the watey; which
g pour’d jnto the larger veflel(when
€ other yvas taken out) rais'd the wa-
% therein 1o the fame height. - We
M2y alfo cbraine the. fame end, by'a
-b‘-’mawhac; differivg way, (which is the
" way i cafe the Weflels be too
ngaF) iz, to obleeve, firlt, by pour-
" in water out of 2 Bowle or Paile,
T other Vfiel of, knows capacity, 25
e as s gecelfary co ill the great Vel
s or f&iﬁexng"';ér(_ Bﬁﬁ& © dwToap 2
{or rq axmdctérnlim;;QQ?‘ﬁbightmeqmr;d )
And . Rext'f fering ~out!; or otlpew ue
®Moying a1l that wvater; €0 put i 1S
% dge th@\Mﬁ{Tﬁl ,;w,hofe Wﬁlght_ 15 i(O)bC
und ... T hiedly, fo:let, orpoure
‘é’a Water till-dlfe Vil be laflaae;,  and
Vits wigfght raife, the Exderialowater
§9¢d1§c.heiglm it badbefore: - Agdilatily,
i “Xayinerhow imuich this water; that
fanLaﬁ})mltid: n, fallsfhort in ‘weigh'é

0]
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.of the water that was in it at firft, 3“‘1
afterwards removd, For this diffes
yence will giveusthe weight of as muc”
‘water,as is equiponderate to t'he,whowf
floating Veffel, whither finall or great
wich all that it either carries o fuftews:
‘The:Hydroltatical Theorem we bavé
been confadering; and the Experiment®
whereby we have endeavour'd to co”
firmior illultrate it, may (Mutatis m#
tawdis) be applyid ro a Ship ‘with all
her Ballatt, Lading ;. Guns and Con®
Panys-it Holding: generally.tyue, Th
(toexprefs:the fence of the Propofitiof
mone briefly )-the- weight B a tifloatin}
Body, ;15 equal 10as muchoméreny s 4
1mmersid part takes d the roomroff W hence
we mght dralv {onié Arpiimentsin {37
voavofthe earneld Stevinigy(for whof?
fake: 16.pdrely; wis ithad & swexed ‘this
Schylpumy who ;i T miferechember 100
does fomewhere deduce asra Corollasy
' from
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certain Hydroftatical g, parapox
Yopofitions, Thata whole wefixb. -
hip, and all chat belongs to it, and
eal‘ls/upon it R preﬂ‘es'no more€ ‘11'01‘ lefs
“Pon the Bottome i fwims over, then
tg Much water, as is equal m b}llk‘ to
3t past of the Ship which is beneach
¢ Surface of the water.

NN—— e
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i
PARADOX 1V,

That'in thé a{ﬁenﬁan af .w;z«te,,z',, Pumpss
-8ce, there needs nothing to raife W
Water, but a competent weight of ar
External Eluid,

T His Propofition may be eafily ¢
** jongh deduc'd from the alreadf
- mention'd Experiments,  Bu yet, fo*
further illuftration and proof, vve gvil
add that wvhich follovvs, -
“T'ake 4 {lender Gilafs-pipe, (fuch 4
vvas us'd about the firlt Experiment)s
and fuck into it about the heighe of 2"
Inch of deeply tinted vvaters and,nim”
bly ftopping the upper Orifice, 18
merfe the lovver part of the pipe i1
a Glafs half £lI'd vvith fuch tincte
wvater, till the Surface of che Liq‘ﬂ‘?;
o it
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10 the pipe be an inch'(er ds low as yon
Would have it) beneath that of the Ex=
%roal water, ‘Then pouting on-oyle of
Lurpentine till it fwim 3 or 4 Inchésser
3 high as you pleafe above the vvater;.
' Oofen gencly your finger from the up-
Per QOrifice of the pine; to give the i=
, Uofed Aje alictle intercourfe vvithehe
“Xternal, and you fhall fee the tinéted
Witer ju the pipe, tobe impell'd up,
Wtenly higher then the Surface ofthe
EXtemal vvater, but almoft as highias
that of the External oyl;through vyhich
(i being tranfpaterit and colourlefsy che
\ed Liquor may be eafily difcernd. . ;
Novy in this cafe it can’t be preten-
‘d?d;That the afcent of the water i the
Pipe proceeds from Natures abhorrens
Sy of a Vacuum 5 {ince the pipe being:
R of aire, -and its Orifice unftopp'dy
t.bollgh the vvater fhould not afcend, no
d?“ger of aVuecuwi vvould enfue 5 the
dire and the yvater remaining contiga®
Msasbefore, The
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'The true Reafon then of the afcert
of the water, inour cafe, is bue chis»
"That upon all the other parts of the !
maginary Superficies, that paffes by
the immers'd Orifice of the pipe, thest
is a preflure partly of water, and part
of the oyle fwimmirg upon that watefs
amounting to the preflure of 4 or 5 i
ches of water ; whereas upon that pat
of the fame fuperficies whereon the I¥
quor contain'd in the pipe leans, ther?
is but the preflure of one inch of wate?’
fo that the parts near the immers'd O,
rifice muft neceffarily be thruft out d
place by the other parts of water th#
are more prefs'd 5 till fo much Liquo®
be impell'd up into the pipe as make
the preffure on that part of the Imag’
nary Superficies, as greatas that of t°
oyleand water on any other equal pas*
of it : and then, by Vertue of the £4%°
Bbrium (often mention’d) the water W il
rife nofurther ; and, by vertue of 0
fam¢



' 97.

Be Bquilibrium e will relt a lictle be-
"ath the Surface of the External oyle,
becaufe chis laft nam'd Liquor is lefle
he*Wy,. bulk for bulk, then water. |
. And by this we may be aflilted co
Sve 3 reafon of the Afcenfion of water
Yordinary fucking Pumps, Foras the
%le of Tuspentine, though a lighter
“ L{quor then water, and not mingleable
f!th ic, does, by leaning upen the Sur-
e of the External water, prefsup the
Water yyithin the pipe, to afar great-
« height then that of the Exterral wa-
“tit felf : fo the Aire, which, though
r lighter Liquor then oyle of Tur-
itine, reaches 1 know not how many
Yileg high, leaning upon the Surface
O the water in aWell, would prefs it
¥ it the Cylivdrical Cavity of the
mp,much higher then the External
dter it felf reaches in the Well, if it

®re ot hinder'd,
Now thac which hinders it 1n the
| H Pump,
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Pump, 1s ecither the Sucker, which
fenices the water i the Pump from the
predure of the External aire, or that
preflure it felf, And therefore, al
that the drawing up of the Sucker need
to do, is, to free the water in the Pip®
from "the unpediment to its Afcests
which was givenic by cthe Suckers lea”
ing on it, or the pillar of the Atmo’
{pheres being incumbent on it;as in o
Experiment, the fides of the pipe &
fuhciently prote¢t the water in &
pipe from any preffure of the Extes’

nal oyle, that may oppofe its afcent:
And laftly , as the water in o
pipe was impell'd up fo high, and %"
higher, that the Cylinder of water i
the pipe was juft able to ballance &
preffure of the water and oyle withoo®
the pipe ; fo in Pumps, the water do°
rife but to a certain height, as abo®
33 0r 34 foot: and though you PurﬂP
never fo long, it will be raisd W
highcf)
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higher, becaufe at that height the pref-
ure of the water in the Pump, upon
that pat of the imaginary Superficies
that paffes by the lower Orifice of it,
Sthe fame with the preffure which
Other parts of that imaginary fuperfi-
Cles fuftaine from as much of the Ex-
ternal water, and of the Atmofphare,
% come to Jean upon it,

That there may be cafes wherein
Water may be rais'd by fuction, not
Upon the Account of the weight of the
U1re, but of its fpring , I have clfewhere

ovv 3 and having likevvife in other
Places, “endeavour'd to explicate more
Particularly the afcenfion of vvater in

umps ; vvhat has been faid already
May fufhice to be faid in this place;
Where tis fufficient for me to have
ﬂ‘Oan, 'T'hat vvhither or no the A-
Cenfion of water may bave other caufes,
lyet i the cafes proposd, it needs no
Tore then the competent vveighe of
‘ - H: an
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anExternal Fluid,as is the Aire 5 vvhofe
not being devoid of gravity , the Cor
gency of our Experiments has brought
even our Adverfaries to grant us,

For confirmartion of this, I will her¢
add, becaufe it now comes into my
mind, (what might perhaps be elfe-
where fomewhat more properly mes”
tion'd) an Experiment that Idid but
lightly glance at in the Explication of
the firft, and the Scholium of the fecond
Paradox,

Tn order to this I muft advertifes
"T'hat, whereas 1 there took notice, th#!
fome Ingenions men had complain'd
that, contrary to the Experiment ps®
pos'd by Monfeur Pafchall, they wesl
not at all able to keep Mercury fllf'
. pended in Tubes, however very fle?

der, though the lower end were deef”
ly immers'd in water, if both the¥
ends were open: "The Reafons of 0/

doubting, whether our Ingenious »‘; g
tho
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thor had ever made or feen the Expe-
lMent, were, not only that it had been
unfuccesfully tryed, and feem’d tome
Unlikely to fucceed in ‘Tubes more flen-
e then his appear’d ; but becaufc the
Mpetus,which falling quickfilver gains
“Ythe acceleration of motion it acquires
Wts defcent, mut in all probabilicy
be great enough tomake it all run out
Lthe bottom of a Tube, open at both
*ds,,and fiIl'd with fo ponderous a Li-
Wor, though theT'ube were very much
g‘orter then that propos'd by Monfrenr

4fchall,
. This advertifement I premife to in-
late, that,notwihflanding the hope-
®linefs of the Experimer:t,as it had been
pr0pos’d and tried, I might have rea-
M not to think it impoffible to per-
dOrm, by another way, the main thirg
efird ;" which was fo_keep Quickfil-
*er fufpended in 2 T'ube, open at both
s, By the refiftance of the fubjacent
H 3 water,
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water. For by the Expedient 1 am
going to propofe, I have been able todo
1t, even with a Liquor much light®
then water. ,

Finding then, that even a very fhost
Cylinder of fo ponderous a fluid, 4
Mercury, would, if it were once infal
ling, defcend with an impetus not eaff
tobe refifted by the fubjacent Liquof?
T thoaght upon the following Expeds
ent to prevent this inconvenicree,
took a {lender pipe, the Diameter o
whofe Cavity was littlc above the fixt!
part of an Inch, and having fuck'd #
at the lower end of it fomewhat lel
then halt an inch of Quickfilver, 9}1d
nimnbly ftopp'd the upper Orifice it
my finger 5 1 thruft the Quickfilv¢
uto a deep glafs of oyle of Turpe™
tine, with a care not tounftop the uf
per Orifice, till the fmall Cylinder ¢
quickfilver was 12 or 20times jes dep?
beneach the Surface of the oyle, 1“8‘
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b}' this means, when T un(topp'd the
Pipe, the Quickfilver, needed not (as
otherwife it would) begin to fall, as
aving a longer Cylinder then was re-
Qifite to make an Equilibrium with
the other fluid.  For by our Expedi-
@t the preflure of the oyle was already
ull as great, if not greater, againtt the
Ower part of the Mercurial Cylinder,
% that which the weight of fo thort a
-Yligder could exercife upon the con-
Uguous and fubjacent oyle. And ac-
Cordingly, upon the removal of my fin-
Eer, the Quickfilver did not run out,
Ut remain fufpended in the lower part
of the pipe.  And as, if I'rais'd it to-
Wards the Superficies of the oyle, the
Mercury would drop out for want of
s wonted Counterpoize ; fo, if Ithruft
e pipe deeper into the oyle, the in-
Creas'd preflure of the oyle would pro-
Portionably impell up the Mercury to-
Wards the higher parts of the pipes
H 4 which
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which being again a little, and but 2
little, rais'd, the Quickfilves would fal
down a little nearer the bottom of th¢
pipe: and fo, with a not unpleafast
fpeacle,the ponderous Body of quick”
{ilver was made fometimes to rife, an
fometimes to fall 5 but ftill to float up*
on the Surface of a Liquor,lighter the?
common Spirit of Wine it felf,

But, befides that the Experiments
if the maker of it be not very caggfuls
may eafily enough mifcarry, thcagvc-f'
tifement it gives feldome proves laft*
ing; the oyle of Turpentine after 2
while infinuacing it felf betwixe the
{ides of the pipe, and thofe of fo fhort
a Cylinder of Mercury, and therd)
difordering all, And cherefore, thoug
I here mention this Expefimert, s
tryed it inoyle of "T'urpentine ; becau'®
that is the Liquor I make ufe of all &’
long thefe Paradoxes 5 and becaufe allo
I would fhew that a lighter fluid b¢!

| Wares
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- Water, (and therefore why not aire, if
1ts height be greatly enough increas’d?)
Inay by its weight and pre(furc, either
eep the Mercury fufpended in pipes,
* Or even raise it in them: Yet I found
Water (wherewith I £ill'd call glafles)
2 fitter Liquor then oyle for the Expe-
Nmepe 3 in which though T{ought, and
Ound fome other Phanomena, yet be-
“ufe they more properly belong toa-
Rother place, 1fhall leave them un-
Mention'd in chis, |
And {ince Experience fhews us, that
A Cylinder of Mexcury, of about 30
I,nChcs high, is zquiponderant toa Cy-
inder of water of about 33 or 34 foot
Uigh: its very eafie to conclude, Tha:
the weight of the External aire, which
5 able to raifeand keep fufpended 33 or
34 foot of water mn a Pump, may do
te Jike 1o 29 or 30 Inches of Quick-
1ver in the Torricellian Experiment.

PAR A-
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89688 % SeRBRes
RPOETEB

PARADOX V,

That the preffure af an Extesnal Fluidf
able to keep an Beterogeneous Liguor [
[pended at the fame beight in fewﬂ‘l
Pipes, though thofe Pipes be of ver)
different Diameters,

HE contrary of this Propofitic”
' is fo confidently aflerted and bcé
lieved, by thofe Mathematicians; &/
others, that favour the Doctrineof d’?
Schools 5 That this perfwafion ©
theirs feems tobe the chief thing, th*
has hinderd men from acknowledg%
that the Quickfilver in the Torsicelli”
Experiment may be kept fufpended by
the Countespoize of the external a1

And afamous writer , that has 1at®
- reatt™
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treated as well of the HydrofYaticks,as
of the Phenomena of the Torricellian

Xperiment, dos rely fo muchuponthe
alfehood of our Paradox, That,laying
Afide all other Arguments, he contents

mfelf to confutehis Adverfasies with
one Demonttration (as he cals it)groun-
ded on the quite contrary of what we
here afferr, - For his Objection runs
% this fence. ‘That if it were the
Preflure of the External Aire, that
- l‘eptthe Quickfilver fufpended in the
Bewly mention'd experiment the height
Would not (as Experience fhews it is)
b the fame in all Cylindrical pipes,
Yough of very differing Bores, Yor,
Uppofing the height of the Mercurial
Cylinder, ina Tube of half an Inch

lamete, to be 29 Inches ; “tis plain,
tata Mercurial Cylinder of the fame
eight, and three Inches in Diameter,
Mult weigh divers times as much as the
Ormer ; and therefore the preﬂurt;{

~ 0
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of the External aire, being but oneand
the fame,if it be a juft Counterporze t0
the greacer Cylinder, it cannot be fo 0
the [efs; and if itbe abletokeep the
one fufpended at 2gInches it muft Ee 2-
ble to keep the other fufpended ata fas,
greater height,which yet is contrary t©
experience, And indeed this Objectior
is fo {pecious, That,though I elfewher¢
have already anfwer'd it both by reafos
and Experience, as far forth as it con
cerns the Torricellian Experiment 5
Yet,to thew the miftake on which it
grounded,, it may be very well worth
while tomake out our propofed Para-
doy, (as that whofe truth will fufhcr
ently difprove that errour)by fhewing
both that the Affertion is true , an
why it muft be {o,
- Provide thena morethen  Fig.6.
ordinanly wide mouth'd
Glafs , cleer, and of a Convenies®
depth ; mto which having put a cot
venicrt
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Ynient quantity of water, deeply
tng’d with Brazil or fome other Yig-
Ment, fit co the Orifice 2 broad bue
i Cork, in which,by burning or cut-
Ung, make divers round holes of very
\ ering widenefles ; into each of
Which you may thruft a glafs Cylin-
tr,open at both ends, and of a fize fie
for the hole that is toreceive it ; that
b the feveral pipes may beimbrac'd.
b)’ thefe feveral holes; And, as neare as
You can, make them parallel to one
Wother, and perpendicular to the fu-
Perficies of the water |, into which they
Aetobe immers'd, But we muftnot
f"fget, that, befides thefe holes, there
S anaperture to be made in the fame
orke (it matters not much of what fi-
Sure or whereabouts) to receive the
fender end of a glafs Furnel ; by
Which oyl may be convey'd into the
Veflel ,when it is ftopp'd with the Cork.
0d in the flender part of this Funrel
| - we
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we ufe to put fome Cotron-week, 9
break the violence of the oyl that is 10
be pourd in, which mighe elfe dif
order the Experiment. Al this beir
thus provideat and the Cork (furnifh
withts pipes) being fitted to the O
ficeof the Vellel ; if ac the Funnel yo¥
pour in oyl of Turpentine, and plac®
the Glafs betwixt your eye and b
Light ; youmay , through that tranf
parent Liquor , perceive the "T'incte
water, to be impelld up into 3
the pipes, «and to rife uniformly ¥
them, And, when this tin€ted 1
quor has attain'd to the height of tw?
or three, or more Inches, above tM*
lowermoft Surface of the External oyh
~if you remove the Funnel, ( which y¢*
you need not-do, unlefs there be y*
oylinit,) you may plainly perceive th*
water to reach as high, in ot
of the {maller pipes, as in another thr®®
or four timesas great 5 and yet £

' ' ' watﬁf
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Water in the feveral pipes (as ‘tis evi-
dent) js fultain'd, at that height above
the level of the other water, by the
Preffure or counterpoize of the external
Oyle ; which therefore being lighter
pecie then water, will have its Surface
mewhat higher without the pipes,
then that of the Tincted water with-
Wthem, And ifby the Aperture, that
Yeceives the Funnel, you immerfe, al-
Mof} o the Bottom of the oyle, the
fhorter leg of aflender glafs Syphon,
% whofe longer Leg you procure by
Suion the oyle to runout ; you fhall
Perceive, That, according as the depth
d preflure of the External fluid de-
Creafes , fothe water in the pipe will
labfide 5 and that uniformly , as well
the leffer asin the greater pipes,

The Reafon of this is not difficule
% }?C render’d,by the Doctrine already
deliverd, For fuppofe EF to be
e Surface of the water , both withis

| -
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and without the pipes, before any oyl¢
was poured on it : if we then fuppof®
the oyle to be poured in through the
Funnel, ics lightnefs inrefpect of w#
ter,wherewith it will not mingle , will
keep it from getting into the cavity ©
the pipes L, M, N ; and therefor
fpreading it {elf on the outfide of the®
above,it muft neceffarily by its gravity
prefs down the Superficies of the ¥
ternal water, and impell up that liqu®
into the cavities of the pipes, Andif
we fuppofe the pouring on of the oyl ©0
be continued till the uppermoft furfa®
of the oyl beraifed to G H, and that of
the external water deprefs'd to I &
( or thereabouts, ) an imaginary plat’
palling along che lower Oxifices of th
pipes 5 Ifay , the tincted waters ¥
the piébes ought to have their uppes”
molt Surfaces in the fame level , not”
wichitanding the great inequality ©

their Bores, For that parcof the Surgﬁ“
J
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I K, which is comprehended wichin
the Circular Orifice of the greate(t
Bipe L, is no more charged by the in-
“hbent water, thenany other part, e-
al to that Circle of the fame Imagi-
Yry Superficies, is by the water or oyle
Yeumbent-on it 5 (and confequerntly,
o More then the part comprehended
;’mem.the circle of the fmall pipe N,
§.by the wates contain'd in that fmall
Pe ;) the external-oyle having as
Ducha preater height upon the Super-
Jes I K, then the water within' the
Pipe, as is requifite to make thé two
'Quors Counter.ballance each-other;
“twith(tanding the difference of . their
cifick Grravities. . Ard though the
e L were twice as bigg, ‘it -would
hafgcf,the fubjacent plain” IK no
th:fea then the preffureof the oyle on
other parts of the fame imaginary
race isable to refift,  And yet this
*lure of the External oyle oughe no;
I ¢
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tobe able to raife the water in the
flender pipe N, higher then the Sur*
face @ inthe fame Level with ¢
Surface 0. For, if the water werd
higher in the {mall pipe ; being ahe?
vier Liguor then oyle, 1t muft pre,s
upon tnat part of the Surface 1K,*
leans on, with greater force then th¢
external oyle upon the other parts ©
the fame plain 1K ; and therefore with
%‘fiamr;force then the weight of g

ternal oyle conld refift.  And co®
fequently, the water inthe {lender pf¥
mult fubfide,till its Surfacebe mferw“{
to that of che External oyle ; fince, £ |
then , the difference of their fpecit®”
gravities carnot permit them to. selt ¥
an Aguikibrium, To befhort 5 It g
all one, to the refiltance of the ext
naloyl, how wide the Cylindes ’j
that it {upports in the pipe ; provs
the h_cight of it be not greater in 5
frect of the height of the oyl , d:“"

he



(m5)

the difference of the refpetive Grra=
vities of thofe two Liquars requires,
For {0 long the preffure of the Cy-
linder of water will be no greater, on
that pare of the Imaginary Superficies
Which it leans upon , then the preflure
of the external oyle will beon all the
Other parts of the fame Superficies s
d confequently, neither the one , 1or
the other of thofe Liquors will: fub-
fide, bue chey will both reft in an .-
Yulibrium.
- But here it will notbe amifs tonotes
Firf), that it isnot neceflary that the
Glafs Cylinders L, M, N, fhould be
all of the fame lengeh; {ince, the lowes
Orifice being open, the water will rife
% the fame height within them, whe-

er the parts immersd under the
r‘)’"oater be exaétly of che fame length or

And Secondly, That throughout all

this Difcourfe, and particularly in the
12 - "Expli-
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Explication of this Paradox , we fup-
pofe, either that the-{lendereft pipess
that are imploy’d about thefe Expert®
ments, are of a moderate {ize, and not
exceeding fmall 5 Or chat, incafe they
be very {mall, allowance be made i
fuch pipes for this property , That
water will rife in them to a greates
height, then can be attributed to the
bare Counterpoize of either the wates
ertheoyle, thatimpels it upwards and
keeps it fufpended. But this difference
is of fo little momentin our prefent In-
quiries, 'That we may fafely neglect
it, (as hereafter we mean to do) now
we have taken this notice of ic fos
prevention of miftakes.

P AR A
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2@%
PARADOX VL

Ifq Body be plac'd under water , with its
_uppermaﬂ Surfacc paml/el to the Ho-
rizon 3 how much water [oever there
may be on this or that fide abive the
Body , the dirett prqﬂure (ufbarn’d by
the Body ( for we mnow confrder not ‘the
Lateral nor the recoyling prefJure ; to
which the Body may be expos'd of " quute
environ'd with water ) ts no more then
that of a Columne of water, baving the

: Horizontal f upcrﬁties of« the (Bady
for its Bafss, and the  perpendicular
depth of the water for its lfeight.

And [0 likewr[e,
If the water that leans upon the Body
e contain' d in pipes open at both ends 5.

the pre(Jure of the water is to be efma-
I 3 tfd
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ted by the weight of a pillar of wt
ter, whofe Bafis is equal to fthe 7W”
Orifice of the pipe (which we [uppofe ¥
be j;;ra;;el tf ;:he Horixon) afizpd s
height equal to a perpendicular reachi}
thence to the top of the water; though the
pipe be much inclin'd towards the Hort”
Zon, or though 1t be trreqularly ﬂmp’df
and much broader 1n fome parts, she?

the faid Orifice,

Tevinns, in the tenth Propofition of
) his Hydroftatical ' Elements , h#
ving propos'd in more general terme
the former part of our Paradox, an”
xes toit 2 Demonftration to this pu”
pofe. |
~ Having firft fuppofed 4BCD;
tobe a folid Rectangular figure of
water, whofe Bafis E'F is parallel ©¢
the Horizon , and whofe height G E ¥
a perpendicular let fall from the vp”
Permo(’c Surface of the water to the
10WCV)
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1"\'Jwermo‘{‘c ; His Demonfration s this,

Fig, .

Ifthe Bottom E F be charged with

4 greater weight then that of the wa-
%t GH FE, thac furplufage muit
Come from the adjoyning water ; there-
fore, if it be poffible, let it be from the
Warer 4 GE D,& H B C F;which gran-
ted, the Bottom D E will likewife have
2 greater weight incumbert on it, up-
On the fcore of the neigbouring water
G HFE, then that of the water
AGED, And, the reafon beirg
the fame in all the threc cafes,
the Bafis F C mult fultcine a grea-
ter weight, then thac of the wa-
v ' T 4 ter
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ter HBCFE. And therefore the whol
bottom D C, will have a great®
weight incumbent omit then that of tf¢
whole water 4 B C D; which ¥
4B C D being a seCtangular Body)
would be abfurd, And by the fan®
way of reafoning you may evince, T bt
the Bottom E F fuflains no lefs
weighe, then that of the water G H F B
And fo,{ince it futains neicher a greate!
weight, tor alefs, it muft fuftein jul
as much weight as the Columne ©
water GHFE,
'T'his Demonftration of the Learned
Stevinus may well epough be admit
ted by a Naturalitt (though, accord-
g to fome Hypothefes touching the
Caufe and Nature of Gravity, it may
faile of Mathemarical exactnefs ;) and
by it may be confirm’d the firlt part of
our propos'd Paradox, ‘And famé
things annexed by Stevinus tq this De-
monftration, may be alfo. apply’d t0
~ 'countenanct
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®untemance the fecond. But becaufe
2is i ope of the nobleft and ufefulleft
S'l_lb]c&;s of thé Hydrottaticks, we
tunk ie worth while to illuftrate, after
%ur manper, each of the two parts of
Our Paradox by a fenfible Experi-
Mepe, ,

. Firft then, T'ake aflenderGlafs pipes
% an evenBore,turn’d up at oneend like
.dl(t anuexed SyphOl’l Into this Flg.&

S,)’ phon fuck oyl of Turpentine
Ul the Liquor have fill'd the fhorter
te andberais'd 2 or 3Inches inthe lon-
8. ‘T'hen nimbly ftopping the upper
rifice with your finger, thruft che
wer part of the Syphon fo farre into
a.deep Grlafs full of water, That the
Surface of the oyle in the longer leg of
€ pipe, may be but a little higher then
that of the Extemnal warer ; and, upon
~'¢ removal of your finger, you will
"d the Surface of the oyle to varybut.
ttle, or not at all, its former Sca%oxa
' n

lo
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And as, if you then chruft the pipe?
little deeper, you will fee the oyle 17
the fhorter leg to begin to be deprefs'd;
fo, if afterwards you gently raife £
pipe toward the top of the water, yot
fhall fee the oyle not only regain 1®
former {ation, but flow. out by de-
grees in drops that will emerge to ti¢
Top of the water, Now fince the w#
ter was able, at firlt,to keep the oyl
the longer leg of the pipe,fufpended 7
higher,then it would have been kept b
a Cylinder of water equal to the O
fice of the fhorter leg of the pipe, 2
reaching dire€tly thence to the T'op d
the water ; (as maybe eafily tried, by
making a Syphon, where the fhort
leg may be long enough to contain fuch
‘2 Cylinder of water to counterpoize
oyl mthelonger;) & fince when on®’
by the raifing of the pipe, the heig,ht
of the incumbene water was leffen®

the oyle did more then Countes-b#”
1a1]Cc
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lance i¢ 5 (as appears by its flowing
Sut of the Syphon;) we may-well con- -
tlude . 'T'hat, though there were in
the Vefc] agreat deal of water, higher
ten the immers'd Orifice of the Sy-
Phon, (and it would be all one, though
the Syphon were placd ac the fame
depth mn a pond or lake; ) yet, of all
at water, no more did gravitate up-
% the Orifice, then that which was
'd directly over it; which was
fuch 5 pillar of water ,as the Paradox

deferibes,

And, by the way, we may hence
le3rn‘;, "That though water be not in-
Claded in pipes, yet it may prefs as
Yegularly upon a fubjacent Body, as if
Y were, And therefore we may well
“Nough:conceive a pillar of water, in
the free water ‘it felf, where there is
“othing on any fide,, but the contigu-
Ous water , to bound the imaginary
Pillar, .

) But
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But T had forgot to add, "T'hat th¢
firft part of our Paradox will hold:
not only when the water, fuperior t°
the Body it prefles upon, is free ; bt
alfo, when it is included in Veffels
never fo (feemingly) difadvantageons ?
fhape. For, if you fo frame the fhort®
legof a Syphon, that it may expand 1¥
felf into a funnel, like that of Fig 6. en”

loy’d about the proof of the {oregcif
(fifethy Paradox; (for which purpol;é he
legs muft be at a pretey dittance frof
each other:) though you fill that Fur
nel with water, the oyle in the longe*
and flender leg of the Syphon will b¢
able torefif} the preflure of all the w#’
ter, notwithitanding the breadth of th¢
upper part of the funnel. So that,ev?
inthis cafe alfo, the Surface of the oyl
in the longer leg, will be but a Jjecl¢
higher then that of the water in th
funnel, |

Yor further Confirmation of. thiss
o
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We caus'd to be made a Syphon, fo
fhap'd, that one of the legs (which
‘ﬁ'ﬁte parallel, and of the fame Bore,)
A in the midft of it a Sphare of
Qlafs, fave that it communicated with
ﬁ‘gﬁ upper and lower pases of the fame
In the uniform leg of the Syphon,

¢ put a convenient quantity of oyle
t urpentine, and into the other, as
uch water as fill'd not only the low-
part of it, but the Globular part tco.
Ang yee:we did not find, that all chis
th‘iter was able to keep up the oylein
the uniform leg, at agreater height
n if che leg that contain’d the water
4d been upiform too ; as muchof:the
dter in the (Globe, as was not diret-
7 over the lower Orifice of it, being
fgpPOrted by the lateral parts (if I ma:iy
P Call them) of the fame Globe, And,
W‘t at leg were, inftead of water, fill'd
ith oyle, and the uniform leg with

water ;

e
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water ; notwith{tanding the far gre¥
ter quantity of oyl , that was necell#!
to fill that leg, whereof the hollo”
{phaere was but a part 5 the water
the uniform leg would notbe kept*f”
fo much as to the fame height with
oylein the mifhapen leg, 5

But to make this marter yet o
more clear, we cans'd a Syphon ol
made of the Figure ex- . 4
prefs'd in the adjoyning Lt
Scheme ; into which having po’
red a convenient quantity of Mercs)’
till it reach’d n the fhorter leg € P
almoft to the bottom of the Globulo”
part &, and in the longer leg A4 B, Y
an-equal height: We afterwards’
poured a fufhcient quantity of Wﬁ‘:;
mto the faid longer leg ./ B, wit
drove away the Quickfilver, and i7"
pell'dit up in the fhorter leg til“g
had half, or more then half, fil'd o

~at > ‘ h
Cavicy of the Globular part ESEWh;CCt
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Yet we did not wholly fill with Quick-
1\V€r,»,becaufe the Tube 4B was not
W3 enough for that purpofe;} and
then we obfesvd, that, ngtwith{land- -
48 the great weight ofii(that Bedy,
Which is of all Bodies, fave one, the
Mok Ponderous) Quickfilver, which
Was contain’d in the lower part of the

e Jeg of the Syphon, the {urface of
Ye Quickfilver H G, was impelbd up
% high by the water in the Leg 4 B,
Bthe difparity of the fpecifick weights
% thofe two “Liquors (whereof one is
Bout 14 times g heavy as the other)
W require: So that it appeard net,
that, for all the great weight of
Quickfilver, containd in the Globu-
lWS Cavity E, there prefs'd any more
Ypon the flender and fubjacent past
=€ of that leg, then as much as was
Magg directly over the lower Orifice
% the 3id Cavity B.So that theother,
- %d larera] parts of that Mercury, bcg'
m
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ing fupported by the coricave fides Of
the Grlafs, whereunto they were €0
tiguous, the water in the leg 4 B, 3p”
peard not ‘any more prefsd by t
quickfilvers sthen if the leg C D had
been,as well as the other,of anunifor®
bignefs ; and, by this means, if we b?
made the hollow Globe of alarge D¥
ameter, a fmall quanticy of water,pot
sed into theleg 4 ‘B, might have bec®
able to raife a quantity of quickfilv®
exceedingly much heavier then ic fel"
But then fo little water can raife €%
quickfitver,in fobroad a pipe,but to #*
mconfiderable height,

'T'o make out the fecond part of 0%
Yaradox by an Experiment , we 0@
_ three Glafs-pipes 5 the o
Fig,10, madelike 2 Bolt-head, wit
a round Ball and two opp?”
{ice Stemms ; the other was an irreg?”
lar pipe, blown with an Elbow,wher¢’
wich it made an Angle; and the thlf‘:
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Was as irregularly fhap'd, asIcould
%t it blown ; being m fome places
Much broader, and in fome much nar-
"ower then the lower Orifice of ir,
And thefe two lalt nam'd pipes had
Uejy upper ends foinfested o holes,
Made fic for them in abroad piece of

ork; that, when they were immers'd,
they made not right Angles, but very
°blique ones, with the Horizontal Sur-
face of the Liquor, ‘The other Gilafs
kewife, which confifted of a great
Subble, aud two oppofite pipes, was
fa.ﬂitned to the fame Cork, which ha-
" byefore hand been made fic for a
Wide moueh’d glafs of agood depth,
d half il d with water, was thruft
%2 (topple into the mouch of the faid
Blafs, {o chac che water afcended a pret-
% way into each of the three pipes by
thejy lower Orifices, which as wellas
e upper we left open ;3 ‘Then a geod
Wantiey of oyleof Turpentine being

' K pour
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pour'd into the fame Veflel, througt g
a funnel, toe water was by the cu?”,
bert oyle impell'd up to the height 0
zor 3 Inches m each of the three p1pe™
Which argues, that, notwith{tandi®
their being fo,unequal in bignefs , a7
o ieregular in fhape,(infomuch that W*
guefs'done of them was 10 0r 12 £ime
greater in one part, then in anothe?
or thenit was even ar the Orifice) "
water, contain'd in each of them, prefs
upon its lower Orifice no more (1¢
not add, nor no lefs) then it would ba%
done if it had been a Cylinder, havi®
the Orifice for its Bafis, and che p&&’
endicular depth of the water and oy
above, for 1ts height, For incafe esd
of the pipes had contein'd but fu(:h:1
Cylinder of water, that water wou
neverthelefs have had its upperm
Superficies at the fame height :
on the other {ide, it would have bf‘,’g'
mpell d up beyond it, if ics weight d;t
1l
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"ot as {trongly endeavour to deprefs
the immediately fubjacent water,asthe
Preffure of the External fluids endea-
Your'd ¢o impel it up.

And fince the height of the water
Was aboue the fame in the {everal pipes,
Mough two of them, being very much
Uelin'd, contain'd much more water.
hen if they were erected : yet by the
;}ne way of reafoning we may gather,.

bat the jmaginary plain, pafiug by
the immersd Orifice of eicher of thefe
Uclinipg pipes, fuftai’d no more of
preﬂuré, then it would have done from
Uhorter Cylinder of water if ercCted.
A“d indeed, in all thefe cafes, wherea
t{llpe either is broader 1n ogh'er. }}laccs_

ehat its Jower Orifice,or incln d‘.any:
Qfa)' towards the Horizon, the weighe
the coneain'd Liquosis vot all faps
BO rted by the Liquor or the Body b

Buous to thelower Orifice, bucﬁgzr:‘i

YDy the fides of the pipeit elf.
| K 2 there~
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thére‘ore if, when in a flender pipe y%°
have broaght a parcel of oyl of ‘T urp®
tine to be in an kquiltbrium with the E¥
tesnal water, asm the Experiment®”
fonging to the firft Paradox ; If, 12’
when this is done, you inclie the P!
towards the {ides of the (3lafs ,
may indeed obferve the Surface of *
oyle n the pipe to be, as before,a llfﬁlf
higher then that of thewater wichout!}
But you fhall likewife {ee, T hat,tho_l’g%
the Orifice of the pipe were not e
deeper into the water, yet there will ;
a pretty deal of water got up ineo ‘b
pipe;; becaufe the oyle not leaning
upon the water only,as ic did before,”
pastly upon the water, and partly v’ ‘
the pipe,its preffure upon the fub }35"r ;
water is confiderably leffen’d;and th¢ <
Dy the external water,whofe prcﬂ'ﬁfc‘
not diminifh’d ¢oo, is able to impc! “g
the oyl, and inerude for a litele way ﬂ:hC
the pipe. But if you re-erect the pip¢s",
preflure of the oylebeing then agai® ¢ {
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L d upon the fubjacent water, 1t-wi
“able to deprefs,and drive it againout
’ the Cavity of the pipe. -
ud to this agrees very well wha;t‘yvc
Uther try'd as follows : We caufed '3
Plpes to-beblown (fhap.d as the Fie-t
“10yning Figures;) one having ~ Q
i;: tdivers acute Angles 5 the other be-
§ofa winding formulike aferue or worm
the Limbeck ; and the third very ir-
Bularly crooked;and yet cach of chefe
'Pes havingall its crooked parts, and
e of jes (Lreizhe & erected parts,fil'd
thoyl of Turpertine; being thruft to
Cnvepjent depth uuder water and un-
9p'd there, (after the manner already
i ten declar'd) we found, that, accord-
% to our Paradox, the furface of the
t)’ €1 the pipe was higher than that qf
® water without it, as much as it
beould have been in cafe the pipe had
b fteeight, (as we try'd by Qlac.:mg
Y the crookedeft of them a (treighe
Pipe with oyle initythough the quartity,
' K 3 of
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of the oyle, inone of chéfcvpipes',’\”‘?’d
perhaps three times as much as wok
bave fuffic'd, if the pige had been {ts#"
So that this furplufage of oyle did %
prefs vpon the fubjacent water, (fof’
1t had done fo, the oyle would have &
out of the pipe, ) And I remember, fha’
lifting up as nmch of one of thefe cxo
ed pipes, as1 thought fir, fomew?
above the Surface of the water ; W
the Superficies of the oylein che p
was not above half an inch higher
that of the water without it, T e{tima”
that the crcol ed pillar of oyl,conta?
in that parcof the pipe which was ab”
the Surface of the water, was abot®
or 8 Incties long, So trueit is,that?
preffure of Liquors, cortain'd in plPe’f
mufi be computed by the perpendlcut
lar that meafures their height, a
ever be their length or bignefs,

Scholiv? :
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SCHOLIUM,

THE Learned Stevinus , having de-
- monftrated the Propoﬁtion we
1‘?t¢1y mention’d out of him, {uvjoyas
g“’ers confeCtaries of whicii the truth
ath been thought more queltiorable,
that o the Theo.em it {clf, Ard
Yerefore he thought fit to add a kind
Appendix to make good a Paradox,
e ch feems toamourt tothis. L hat
£y inthe Cover of a large Cylindrical
R"X, exaCtly clofed, therebe perpendi-
Ularly erected a Cylindrical Pipe open
3t th ends, and reacht: g to the Ca-
ﬁllt}' of the Box 3 this Inftrument being
'd with water the cirenlar Bafis of it
thxll fufteine a prcﬁurq,equa\ to .that ot:
thc b;eadth of the Bafis and height of
¢ Pipe, '
K 4 1
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1 chofe thus to exprefs this Theorem
(which mighe be,according to Stevimi
propos’d in more general terms,) bjt‘
caufe this way of expre/Ting it will b®
fuit with the fubfequent Experimen?
and may confequently facilicate thev’
under(tanding of the Paradox, B
‘though the Learned Stewinus’'s ai®®
were to bz commerded ; who findi®
this Propofition doubted:, feems ¥
have'had a greac mind topive anﬁs
perimental Demonttration of it, 3%
therefore propofes no lefs then 15‘
pragmatical Examples (as he call
them) to make out the truth of Wh*
he aflerts; yet in this he hach been foé”
what unfappy, that that Experime™
whichalore (for o:ghe I can find) b&
been try’d of all tie five, is rejeftcda ;,
mcompetent, by thofe chat pmfefsf
ha:e purpofely made tryal of . |
indéed, by reafon of the difficulty ¢
brisging them to a practical exame” I’
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Thave fomewhat doubted whether of
Yo this ufeful writer did ever make all
thofe "T'ryals himfelf ; rather then fer
down the events, he fuppos'd they muft
Beeds have ; as prefuming his conje-
Cures rightly deduc'd from a2 Demon-
rative T'ruth, Wherefore though an-
Other of the Experiments, he propofes,
¢ not free from difficulty, yet haviig,
,hy the help of anExpedient, made
1t practicable, we are. inducd by its
Plamnefs and clearnefs to- prefer 1t to
What elfe he propofesto the fame pur-
Pofe, o
~We provided then a vefel of Laton,
of the figure exprefs'd.in :
the Scheme, and furnifh-  See Figaz,
&d it with a loofe Bottom o
CD, made ofa flat piece of WoOoL.COo
ver'd with a foft Bladder and greas'don
the lower {ide neer the edges, that lean-
Ing oy the rim of wood G H,conuiguous

®very where tothe infide of the Lawl};
e ‘1
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i mighe be eafily lifted from off ths
Rim ; and yet lye fo clofe upon it,th#
the water fhould not be ableto ger odt
between them: And to the midi} of th
foofe bottom was faitned a long iris
of a good f{lrength , tfor the ufe her®
after tobe declared. The Litrument
thus fitted, the water was poured n &
pace at the Top 4 B, which, by ¥
weight prefling the falle Bottom € D %
gainft the fubjacent R im GH cor tribv
ted to make the Velel the more tights
and to hinder its own pailing,  ‘The
Veffel being fill d with water we too¥
the forementioned ttring , one of whof¢
ends was fa(tnedto 1, the middle part
of theloofe Bottom; and , tying ¢
other end K to the extremity of the
Beam of a good pair of Scales, we put
weights one after another into the op”
ROﬁtC fcale, till at Jength thofe weight’
lifted up the falfe Botom CD from
the Rim GH; and, confequently;
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lifted up the Incumbent water 3~ which
Prefently after ran down betweerrthéin,
Aud havivg formerly, before we pou-
tedin auy: water , try d what water
would futtice to raife the Bartom € D,
Wwhen there was nothirg but its own
Proper wdight thacwasto be furmoun-
Zed juwerfound , by:deducting that
weight trom the weighe: in the dcale ,
and comparimg the Refidue with the
Wweightoras much water,as the cavity
of the broad , but very fhallow
Cylinder LECHGDF would have
alope (if there had been no water in the
Pipe 4 1) amounted to; we found, I
fay, by comparing thefe particulars,
that the preflureupori € D was by fo
Very great odds more, then could: have
been “attributed to the weight of fo
little warer,as the Inftrument pipe and
All contain'd, i cafe the water-had
been inan uniform Cylinder, and conw
‘fcqualtly a very fhallow one, of 2 B:}'—
15
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fis as large as that of our Inftrument,
That we could not but look upon the
fuccefs, as that, which though it did
not arfwer what the reading of Stev-
»us might make a man expect; yet
may deferveto be further profecuted s
that whether or no the Paradox of Ste-
vinus (which not only fome others,
but the Learned Dr. Wallis himfelf

eftion) wil hold 5 the Inquiry he has
ftareed, may be fo perfued, astoocca
fion fome improvement of this part of
Hydroftaticks : ~ where, to define
things with certamty, will perhaps be
found a difficalter Task then ar fisft .
glance one would think 5 both becaafe
divers {peculative things nintt be taken
into confidera ion, whofe "Theory has
not perhaps yet been clear'd, and be-
caufe of the difficaley that will be
found 111 practice by them that fhall go
about to make $tevinus’s Experiments

or others of that {ort with all rcq(gi-
' 1€
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fite Accuratenefs : As indeed, ic is fas
eafier to propofe Experiments, which
would in likelyhood prove what we
intend , in cafe they could be made,
then to propofe practicable Expedi-
ents how they may be made,

PARA-
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SHEHES

W@@?@@y SHISHSE IR
%@1&@» USRRLPIERELTLFUFUGLY
PARADOX VI

That a Body immers'd in a 'Fluid, fw
frawns alateral pre(Jure from the Fluid ;
and that vncreas'd, as the depth of the

ammers'd “Body, beneath the Surface Of
the Fluid, tncreafeth,

Hough 1 fhall not wonder if this

- propofition fecns 1t-ange enough
to moft Readers: yer Itk I could
make it out by feveral waves, and par-
ticularly by one that is plain and eafie,
being buc that which follows,

Take then a iiend:r Giafs pipe
(like that imployd about the
fist Experiment; ) and caufe
it tobe bent within two or three Inches
of oneend , fo that the longer and the

{hortct

Fig 13,
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thortey jegs,E F and F G, may make,as
Tear as can be, a right Angle at F; then
dlpping the Orifice of the fhorter leg
‘G inoyleof Turpentine , {uck into
the Syphon (if I may fo call i) as
Much of theLiquor,as will fill the
rterleg, and reach two or three
Nches high in the longer 5 then,nimbly
&Opp'mg the upper Orifice with your
b ger , ummerfe the lower part of the
lafs under water, in fuch manner as
at the lorger legEF may make, as to
fenfe righe Angles with (4 B) the Hori-
“nta] Surface of the water . and the
thorter leg F G may be fofar deprefs'd
Wder thar Susface, That I K, the Su-
Perficies of the oyle in the longer leg,
tbue alictle higher then 4 B, thatof
¢ external water, Then, removing
Your finger, you may obferve, ‘That
%e oyle in the Syphon will continue
(with figele or 1o change) inits former

ation, By which it appears that there
' 1S
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is a lateral preffure of the water agaiﬂﬁ‘
~ the oyle contiguous to G, the Orifice 0

the fhorter leg of the pipe,{ince it is 01
ly that preffure that hinders the ef¥
of the oyl at that Orifice,notwithiand”
ing the preflureof the perpendicul®
Cylinder of oyle thatwould drive ‘c
out,

And that this prefture of the pes”
pendicular Cylinzfer doth really usg?
 theoyle in the fhorter leg to flow outi
you may learn by {lowly lifting the
Syphon ( without changing its forme!
pofture ) towards the Surface of eh¢
water, For as the Jower leg com®
nearer and nearer to that Surface, (¥
which, as I newly intimated, it is il
to be kept parallel) the oyle in @
Horizontal leg will be driven out !
drops, by the preflure of the other oy
in the perpendicular leg.

That likewife before you begin ©
raife the Syphon, the lateral prcﬂugf
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ofthe water again(t the lower Orifice
ofitis, ac leatt in fuch Experiments,
tear about the fame wich what would
be che perpendicular preflure ot aCy-
“nder of water,reaching from the fame
ifice G (or fome parcof it ) to.the
p of the water, may be gather'd from
Menice, That the Susface of the oyle in
"e longer leg will be a licle higher then
Wat of the external water,as ( by reafon
%the oten mention'd comparative levi -
Yof che oyl it would be,it we fu ppole,
Thag a pipe of Glafs o: the fame bore,
ab“f?l reaching to the top of the water,
tne ficeed to the Orifice of the Hori-
“nta] Leg (asin the annex'd figure the
Gy linder, G H) were fill'd with water,
“And, t6 make out: the latter part:of
O propofition, we need add no more,
&hen that, if you plunge the Syphon
dgepel‘ into the ‘water'; you fhall find
&t oyle by the.Eateral preflure
*Fiehe. ‘water ;- driven . by . degrees
’ | - quite
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quite out of the fhorter leg into the
longer: and if you thruft it yer de¢*
_per, you may obferve that the' lot
ger leg will admie a Cylinder of wates
upon which that of oyle will fvim3
the whole oyle aloue being unable £
councerballancethe lateral preffure of
the water at {o greata depth, '

By which latt circumitance, it 20
pears, that water has alfo a later?
preflure againft wacer it felf, and th#
increas'd according toits depth 5 {int®
otherwife the external water could 1
impel that in the Horizontal leg of th°
Syphon, into the perpendicular leg?
though to doe fo, it muft furmouncth®
weight or refiftance of the whole cyl®”
der of oyl, thac muft be hereby viole®™
ly rais'd in the faid perpendicular 1%

But if you gently rai}c?e the Sy‘ph(’ﬁ
agatn, the lateral preflure of - the W%
ter againit che-immers'd-Ofifice bet

diminifh'd, ('according as.the diﬁﬂ"coef
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S that Orifice G from the Horizontal
'&:‘rfac'c, A B, comes to bp leflen’d,)
¢ prevalent oyle will drive out the
th"‘mr firft out of the Longer leg, and
1enen out of the fhortcr, and w@l at
| glfl How out in drops at the im-
ht‘.r s'd Onifice, and thence emerge to
eTop of the water,
HBeﬁdes, when the oyle in the Sy-
p‘?l doss juft counterballance the
tetnal water, if you keep the fhortes
N Parallel to che Surface of tthg wa-
! glr.d move the Orifice of it this way
Y“rthat way , and place 1t nearcr or
e fer off from the middle or from
ke tdes of the Glafs ,  provided you
y eP walways at the fame depthunder
o Water,) youll find the oyl in the
8er Leg to continue (as to fenfe)at
(\s fame height: Whence we may lean
2t T have not yet found mention’d
nﬁ d‘f“)’ Writer,) That, evn i the
1 of the water, wemay fuppofea
L 2 pillar
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pillar of water,of aBalis eqral o the fide
of an immers’d Body, rard reaching ¢
the lowelt part of ic;) And that, thoug
this Imagiuary aqueons pillar, fuch as it
our fizure G H, be not incladed it 4
folid Body or {table fuperficies 5 peves”
thelefs ics lower pares will have a lares?
predure tonding outwards, againit ff
mazinary {ides , from che weight®
che water thacis above thefe fubjac?
and lateral pares; and will have Ci,,
prefluse increas’d proportionably to d c
height to which the imaginar PIU21
reaches above them, Which obfcf‘;i‘
tion, being ducly noted and apply ™’
may be of o mean ufe in the expl®
tion of divers Hydroftatical pha”
mena, ¢

And lallly if i ftead of holding B
the longer leg of our Syphon, perPel,
dicular, Cand, confequently, the fho”
ter parallel co the Hortzon, ) you v

rioﬂly incline the former, {o 85,
: 2 bf[ﬂﬂ

’

10
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ting it to makean obtufe oran Acute
ngle wich the fuperficies of the water
B; though by this means the thorter
d immers'd leg, F G, will in Siwa-
top fometimes refpect the Bottom ,
d {ometimes the top of the Glafs :
Yetin all thefe cblique fitnations of this
e, and the immers'd Orifice of 1t,
» the oblique preffure of the water
%ill fo much depend upon the height
Ythe Surtace of the Liquor above the
tifice, and fo much conform to the
Wfervations alrcady deliver'd, "That
You fhall (ill fee the furface of the
%le IK, in the longer pipe, to bea
tle, and buta liccle fuperiour to that
% the external water, 4 B, and fo the
L_quilibrium betwixe the Liquor, or
“Mquors, within the Syphon, and the
ater without it, will evuin this cale
Uobe maintain'd,

L 3 Scholiunt
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Emembring on this Occafi®”

an Experiment, which though ‘t
do not fhew what the precife quantit/
of Lateral preffure is, that the low”
parts of the fluid may fuffain from t°
more clevated ; yet it may corfirm fbf
foregoing Paradox , andby ics Ph#’
nomena afford fome hints that 0¥
render it not unacceptable ; Tfhall iV
1oynit, as I fetitdown not long aftef
devis'd i,

In the furll place then, there Wi
made a glafs Bubble with a flend
neck ;and(in a word ) of the ﬁgu,j

exprefs’d in the anne®
Fig, 14, Scheme ; "This Bubbl¢
caus'd to be fo poys d
That, though it would float upol! the
water, yet the addition of a weig”
imali enonghh would {uffice to make’

(k. The
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"This done, T provided a very large
Wide mouth’d Glafs, and caus’d to be

tted o it, as exaCtly as Icould,a
&Opple of Cork, which being {trongly
thruf} in, would not eafily be litedup.,
In the middle of this Cork there was
urn’'d , wich a heated inftrument, a
Yound hole 5 through which was thrut
long flender pipe of Glafs; o tharthe
Ower end of it was a pretty way be-
ftath the Cork , and the upper part
Of it was, as near as could be, at right
Afnglcs with the upper pa:t of the faid

ork, And in an other part of the
ﬂopple, near the edge,there was made
Mother round hole, intowhich was
kewife thruft anothér fmall pipe ;
. Whofe [ower part reach'd alfo a precty
Way beneath the Cork, but itsupper
Part was but about two or three Inches
2h; and the Orifice of this upper
Part was carefully clos'd with a (lopple
d Cemenr, 'Then the glafs veflel be-

1. 4 ng
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ing fill'd with water, and the poiSd
Bubble being made to float apot it, fhe_
ftopple or cover of the great glafs vei
fel was put onn , and made faft with3
clofe-Cement, that nothing might g
m orout of the veflel, but at the Jos
Hender pipe ; which was fattned it
the Cork ( as was alfo the fhort®
pipe) ot only by irs own fienefs ©0
the hole it pafs’d-throagh , butby?
futhicient . Quartity of the fam®
Cement, carcfully apply'd to ﬁopal
crevefles,

The Inftrument thus prepar'd,( ard
inclin'd this or that way, till the float”
itig Bubble wasat a good diftance fro®
that end of the long pipe, which r¢#”
cied a precty way downwards bened
the Surface of tiie water,) webegan @2
pour in fome of that Liquor at the O
pen Orifice of the pipe E F s and, 4%
mouth of the Veflel being exactly
flopp d, the water for want of anothe®

plac ¢
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Place to receive it, afcended into the
Pipe through which it had fallen be-
fore, -And, i Iheld my hand when
the water Ihad pourd in was able to
Yeach but to a fmall height i the Cy-
inder, as for inftance, to the Superfi-
Ues 7 5 the Bubble X would yet con-
te floating. Bu if I continued pou-
tng ¢il| che water in the pipe had at-
Qird to 4 confiderable height above the
urface of that in the Vellel, asifit
teach’d to K 5 then the Bubble X would
Prefently fiuck to the bottonic of the
eflel ; and there continue, as long as
3 the water continued at fo great a
helght in the pipe E F. -
ThisExperiment will not only teach

. %5, T'hat the upper parts of the water
Stavicace upon thofe that are under
Uem, bt (which is the thing we are
Now to confirm) That in a Veeflel thac
E)Sfuu, all the lower parts are prefsd
¥ the upper, though thefe lower be

riot
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not direCtly beneath the upper, but#
fide of them, and perhaps ata good di
ftance from the Line in which they dv
retly prefs: Thefe things, I fay, m3f
be made out by our Experiment, ¥of
the Addition of the Cylinder of wat¢!
K 7, inthe pipe E F, makes the Bub”
ble X fubfide; as the force or preflus®
of any other heavy body upon the w#
ter inthe veflel would do. And f{in®
(as may be gather'd from the R eafo?
formetly given (in the Proof of the ¢
cond Paradox) of the fincking of pois
Bubbles) the included aire in our Bub”
ble was notably comprefs'd; it wil
follow, that the Cylinder of water, K
did prefs the fubjacent water in €
Veflel. For, without {o doing, it could
not be able to comprefs the aire in th°
Bubble. And fince the faid Bubbl
did not fwimme dire¢tly under or ne#”
the pipe E F ; butat one {ide of it, &
at a pretty diftance from it, nay 2%

ﬂoatfd
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floated above the lower Orifice, F, of
the pipe ; ’tis evident that that Aque-
ous Cylinder, 7K, does not only prefs
upon the water, or other Bodies that
are direCtly under it 5 buc upon thofe
alfo that are laterally fituated in refpect

of it, provided they be infertor to 1t,
And, according to this DoCtrine,we
May conceive,that every aflignable part
of the {ides of the Veflel does fuftaine
Apreflure,encreas'd by the encreafe of
thae parts depth under water, and ac-
Cording to the largnefsof the faid part,
And therefore,if any part were {o weak,
as that it would beeafily beatenout or
broken by aweight equal to the Cylm-
der 1K, " (making always a due abate-
Ment for the obliquity of the preffure)
It would not be fit to be a part of our
Veflel . Nay the Cork it felf, though
1t be above the Surface of the water in
the Veffel ; yet becaufe the water in
the pipe is higher then it, each of its
parts
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parts refifts a confiderable preflure pso-
portionate toits particular bignefs, an
to the height of the water in the pipe.
Aund therefore, if the Cork be not well
{fopp'd in, it may be lifted up by the

rellure of the water in the pipe, if that
Es fill'd to agood height. ~ And if che
Cement benot good and clofe, the wa-
ter will (not without noife ) make it felf
a palfage through it, Aud if the {top-
ple G, of the fhorter pipe G H,(which
15 plac'd there likewile to ilJuftrate the
prefent conjecture) do not firmly clof¢
the Qrifice of it, it may be forced outs
not without violence and noife, And,
for further fatisfaction,if,in {Yead of che
ttopple G, you clofe the Orifice with
your finger, you thall find it prefs'd up-
wards as {trongly,as it would be prefs'd
downwards by the weight of a Cylin-
der of water of the breadth of the pipe;
and of anot inconfiderable height, (for

nis not eafie to determine precifelys
' what
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what height :) fo that (tobe fhort)in
the fluid Body,we madeour tryal with,
the preflure of the Superior parts was
communicated, not onely to thofe chat
were plac'd direftly under them, buc
ev’n to thofe that were but obliquely fo,
and at a ditance from them,
- Thad forgot to cotfirm, that it was
the preflure of the fuperiour parts of
the water, that made our floating bub-
ble finck, by fuch another circumftance |
as I took rotice of in fome of the former
Experiments; vz, that, when it lay
quietly at the bottom of the Vellel, if
by inclining the Inftrument we pour’d
off as much of the water iu the pipe,
E F s fufhic'd competenitly to diminifh
its height above the water in the Veflel
4B D, theair i the bubble finding
its former preflure alleviated, would
Erefently expaud it {elf, and make the

ubble emerge.  Ard to fhow, That

the very oblique preflure w* the bté?
1€
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bié fuftain’d from the water in the pip¢;
was not overmuch differing from chat
which it would have fuftain'd from an
External force, or from the weight of
water plac’d diretly over it 5 Icausd
two fuch bubbles tobe pois'd, and ha-
ving put each of them mto along Cy-
lindrical Glafs, open above, and fill'd
wich water upon which it floated, if we
thrutt it down a li:tle way it would (2
greeably towhat hath been g, 5, pr of
above rclated)afcend again; the 1. barados
fo thac we were forc'd to thrutt it down
to a good depth, before the preflure of
the incambent water was great erough
to make it fubfide,

And perhaps ic will not be imper-
anent to take notice, before we con-
clude, how the preflureof fuch differ-
g fluids, as aire and water, may be
communicated to one another, ¥of
having {ometimes forborn to fill che
Vellel 4 B (D quite full of Waterl, fo

. ' ~ that,



(159)

that, when the Cork was fitted to it,
Yhere remain’d in it 2 pretty quantity of
Are,(as between the Surface L M, and
the Cork) neverthelefs, if the ftopple
O cork were very clofely put in, the
Preflure of the water that was after-
Wards poured into the pipe E F, from
7 to K, would make the bubble finck,
tttle otherwife, for ought I'took notice
of, thenif the Vellel had been perfect-
ly i1 wich water ; the aire (above

M,) thac was both imprifoned and
omprefs'd, comnmunicating the pref-

Ure 1t receiv'd to the water contiguous
to i .

PARA:
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PARADOX VIII

That water may be made as well to deprzf §
a Body ligbter then it fe/f, as to bwd)
it up, f

HOW (trange foever this may feet®
to thofe that are prepoflefs’d wit
the vulgar Notions about gravity af
levity : It need not be marvail'd at, 0y
them that have confider'd what h#
been already deliver'd.  For fince, ¥
Flud Bodies , the upper parts pf?fs
upon the lower, and uponother bod®
that lie beneath them, And {in¢®
when a Body is. unequally prefs
by others, whether lighter or heavi¢f
then it felf, it muft neceflarily be chrol
out of that. place, where it is mof®

fsd

pre) S
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Prefy’d, to that where 'tis lefs prefsd ;
that 2 parcel of oyle be by a.contri-
e fo expofed to the water, as that
e water prefles againit its upper Su-
tficies, and not againft the undermott
*latera] parts of it; If we fuppofe
Yt there is nothing (whofe preflure is
% mferjour to that of the water) to
Inder jes defcent, (fuppofing, withal,
Q,Qt the oyle and water cannot pafs by
u?e another 5 for which caufe, we make -
®of a flender pipe ;) the oyle mull ne~
Harﬂy oive way downwards,and con-
uequmtly be deprefs’d and not buoy’d
& This is eabily exemplified by the

ouowing Experiment. . |
0 Take a {lender Glafs Syphon E F
N »of the bore we have often
G_\'nnon’d, whofe fhorter leg
IIH may be about 3 or 4 Inches long,
it das parallel as the Artificer can make
int‘) the longer B F; dip the fhorter leg
“ Oyle of Turpentine, till the oyle
' M quice

Fug.1s.
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quite fill the fhorter leg, dnd reach ©
an equal heightin the longer, as from F
to. Then (topping the Orifice E of ¢
longer leg with your finger, and imm¢*”
{ing the replenifh'd part of the Sy}’h"“
about an- wchiunder water, you g
percetve that as you thruft ic lower 3
lower, npon the removal of your fing¢?:
the oyle in che fhorter leg will be s
to finck .about an inchor fomew”
more ; and as. afterwards you chsth
the: pipe deeper, the oyle in the hort
leg-will; by the weight of the incuf
benc water, H K, be driven downWard
more and more, till it come to the™’
ry bottom of the fhorter Jeg ; when®
by contining the immerfion, vou ¥
impel ic into the longer, ‘The ca®
of which. Phanomenon, IfuppOfe'co
be already cleasly enough affign'ds c‘;
make it needlefs to add any thing et
about 1t, - f

It remaius, -that, before Iproceio
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' the next propoficion, I add; That,
' Exemplifie at once three Paradaxes,
\thh this; and che nextfore- - g o
Soing  and the fecond) I caus'd &:10.
 be made a flender Glafs-pipe; ‘of
tSh  Figure. exprefs'd in the -annexed
d}eme , and having, by the lower
tfice L,{uck’d into it as much oyle

. Lurpentinz, as reach’d in the lon-
:p[{ leg, N O, as high as the Top of
eother part of the Glafs ; (namely,
tﬁ the part P, in the famc Tevel with’
® Orifice L,) [ firft (topp'd the up-
Pey Orifice of it, O, with my finger.
g thien, thrufting 1t as befpre un-
tﬁr Wwater to a converiient depth, upon
®removal of my finger, the Exter-
Uwater did firtk drive away the oyle
&t was in L oM, that part of the
‘0oked pipe which was parallel to the
00rizgn5 then it deprefs'd the fame
e to the bottom of the fhoreer leg,
RNis from HMroN: And laftly,
M 2 1C

¢
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it impell'd it all up into the long”
leg N P O, to what height I though*
fi. So that the oyle was prefsd
the water both laterally, downwar Sé
and upwards : the caufes of which 311"
eafily deducible from the Doctrive 2
ready deliver'd, |

PARN
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PARADOX IX,

n’“t,what ever is [aid of pofitvve Lepity,
@ parcel of oyle lighter then water, may
% kept in water without afcending
 at,

O make out what Ihave to re-

3 prefent about this Paradox the
hOre meelligible, the be(t way per-
d‘*ps will be to fet down the Confi-
Mations that induc'd me to judge the
hg it pretends to feafible, And in
"er to this, it would be expedient to
infider, why it is that a Body lighter
y Jpecie then water, being plac’d ne-
{0 much beneath the Superficies of
2t Liquor, will rather emerge to the
M3 - Top
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To p> then finck to the bottom of 15
if we had not already confider’d thaj
problem in the Explication of the his
Paradox, But being now allow'd ©
apply to our, prefelxt purpofe whe"
hath been there deliver 'd, Ifhall forth”
with fubjoyne, ‘That ‘twas eafie.“
nough for me to collect from henc®
chat the Reafon why it feems not PO
ﬁblc, Thata parcel of ovle lighter e’
water, {hould withour v xolence be kﬁp
from emerging to the Top of it, b‘"ﬂ 7
this, That fince the Sur face a aV lﬂ
full of;ﬂamiwq water is Phyfically f} ’”k
wg) | rexontal, the water that pre 65
‘gaz;gﬂ the lower part of the immers dB” f
annft yecds be decper then that which 1]"
fzs 4 azuﬁ the upper : If 1 could fo &
der the marter that the vI;/ater tha&llfaﬂa
uponthe upper part of the Bod
by being | Srghcf then the chey ‘hc
re& of the- wace"r hmye 2 fm ht o c5
Emugh to Dallance that wfuch pre’ b

;03



(167)
againft che lower, (and the Bodies not
hift places,by paffing one by the other )
the oyle might be kept fufpended be-
twixt two parcels of water,

,To reduce this to practife, I took
the following courfe ; - having fuck'd
Wto 2 flender pipe (fuch as thac im-
Ploy’d about the firft experiment)about
“n Inch of water, and kept it fufperded
tt}ere by ftopping the Orifice-of the
Pipe ; Tchrutt the lower partof the
Pipe about two inches beneath the Sur-
e of fome oyl of Turpentine (which,
% make the effeét the clearer, I fome-
imes tinge deeply wich Copper < then
®moving my finger, the oyle being
Pt{efs’d acairft the immersd Onfice
With 2 greater force, -then the weight
Ef fo litrle fufpended water could re-

%, thae oyle was impell'd into the
Wer part of the pipe to the height of
Qr an inch ; and thewagain I (toppd

" upper Orifice of the pipe with my
M 4 ﬁngcr:
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finger, and thereby keeping both ehe
quugrs fufpcnded in it, I theoft the
pipe into- a Glafs full of water , ths®
or four inches beneath the Surface o
it ;5 and then (for the Reafon juft no%
gwven) the water,upon the Remod
of my finger, will prefs in at the low?
Orifice of the pipe, and impell v the
Fir 1 OVle, till they cometo };ch'ﬂ
{00 s ARG R
Nation, as that exprefs'd !
the annex’d Scheme : where P 2_is e
water , newly impell'd up into (0
pipe, R istheoyl, and R § the wat
that was ac firlt fuck’d into the pip™
¥or inthis ftation, thefe three liquo®
do altogether as much gravitate up”
the part P, as the incumbent wates#’

lone does upon the other parts of ¢
umaginary fuperficies G H; and yet che
ovle, R &, does not afcend becaufe ‘fhe
diffluence of the water,R S, beif®
hindred by the fides of the pipe, its

perficies, T'§, is higher then 4 D> o
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Superficies of the reft of the water; by
Which means the incumbent water
May be brought to have upon the up-.
Per part R of the oleous Cylinder , as
Rreat a preffure as- that of the water,

tendeavours to impel upwards the
lower part 2_of the fame fufpended
Cylincfcr of oyle, -

PARA-
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PARADOX X

That the caufe of the Afcenfion of wate!
in S yphons, and of its flowing through
them, may be explicated without bavins
a recourfe to natuses abhorrency af 4
Vacuum,

Oth Philofophers and Mathema-
ticians, having too generally con”

felt themfelves reduc’d tofly toa fug#
pacut, for an account of the caufe of thé
running of water and other Liquors
through Syphons. And ev'n thofe mo-
dexns,that admit a Vacuwm having(as fas
as I have met with) either left the Pha-
nomenon unexplicated, ot endeavourd
to explamn it by difputable Notions *

I think the Curious much obligd t©
Monfieus
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MonfieurPafehal for having ingenioufly
endeavour'd to fhew , That chis difh-
cule Probleme need not reduce us to
have recourfe to a fuga vacus, And in-
decd his Explication of the motion of
Water in Syphons, feems tome fo con-
fonant to” Hydroftatical _principles,
that T chink it not neceflary to alter
any thing init, But asfor the experi-
Mene he propounds to puftifie his Ra-
tiocination , I fear his Readers will
fcarce be much invited to attempt it,
For, befides that it requires a great
quantity of Quickfilver; and a new
kind of Syphon , 15 or 20 foot lo iz
the Velels of Quickfilver muft
Plac’d 6 or 7 yards under water, that
15, at fogreat a depth, thac Idoubt
Whether men, that are not divers, will
be able conveniently to obferve the pro--
grefsof theTryal, _‘

Wherefore we will fubftitute a ways
which may betry'din aglafs Tub"ezﬂ&i
‘ WO
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ewo foot decp, by the help of another
culiarly contriv'd glafs,to be prepar
y a skilful hand, Provide then a glafs
*Tube A BC D,of agood widenefss
and half a yard or more in depch ; pro-
vide alfo a Syphon of two legs F K
and K G, whereunto is joyn'd (at the
upper part of the Syphon yapipe E K,
in fuch manner, as that the Cavity of

the pipe communicates with

the cavities of the fyphon; fo  Fig.18,
that if you fhould pour in

water at E, it would runout at F and
G. To each of the two Legs of this
new Syphon, muft be ty'd with a (tring
a pipe of Glafs, I and H, feal'd at o
end, and open at the other ; at which £
admits a good part of the legof the
Syphon to which it is faitned, and
which leg muft reach apretty way
bencath the Surface of the water,
wherewith the faid pipe s to be almoft

All'd. But asone of thefe legsis longes
then
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then the other, fo the furface of the
Water in the fulpended pipe I, thae is
faitned to the fhorter leg KF, muft be
higher (' that is, nearer to K or 4B)
thenthe furface of the water in the
Pipe H, fufpended from the longer leg
KG; that (according to what is ufual in
Syphons ) che wates may run froma
igher veflel to 2 lower,

All things being thus provided ; and
the pipe E K being held, or otherwife
ade faft that it may.not be mov'd;
You muitgently potite oyle of Tur-
Pentine into the Tube 4B C D,
(which, if you have not much oyle,
you may before hand fill with water
till the "liquor reach near the Bottom
of the fufpended pipes, as to the fuper-
ficies X 7 till it reach higher then the
top of the Syphon F KG, ( whofe
Orifice E you may, if you pleafe, in
the mean time clofe with your finges
Or otherwife , and afterwards unftop 3
| - T an
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and then the oyle prefling upon the
water will make itafcend into the legs
of the Syphon 5 and pafs through it
out of theuppermoft veflel 7, o the
jowermoft H 5 and if che veffel 7 wese
fupply'd with water, the courfeof che
water through the Syphon would
coutinue longer,.then here ( by reafor
of the paucity of water )it can do,

‘Now in this Experiment we mani-
feftly fee the water made to take its
courfe through the legs of a Syphon
froma higher veflel into 2 lower, an
yet the top of the Syphon beiug perfo
satedat K, the aire has free accefs t0
each of the legs of it, through the
holtow pipe E K which communicates
wich themboth, So that, in our cafes
(waere thereis no danger of a Vaicuurts
thouglt the water fhould not run through
the Syphonythe fear of 2 Vacuum cannot
wich any fhew of Reafon be pretended

ro be the caufe of its rumiing, th:f‘;
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fore we muft feek out fome other.
And it will not be very difficultto
find, that 'tis partly the preflure of the
oyle, ard partly the contrivance and
fituation of the veflels s if we will bue
Confider the matter fomewbat more
atentively, For the oyle, that reaches
much higher then K, atd confequently
then the leggs of the Syphon , prefles
upon the furface of the External water,
in each of the fufpended pipes I and H,
Ifay the External water, becaufe the
Oyle floating vpon the water , and the
Orifices of both the legs F and G be-
g immers'd under the water, the oyle
asno accefs to thecavity of either of
thofe legs. . Wherefore, fince the oyle
Srdvitates upon the water without the
€gs , and not upon that within them,
and fince its height above the water is
Srear enough to prefs up the water
o the Cavity of the legs of the Sy-

Phon, and impel icas high as K, the
water
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water muft by that preflure be made to
afcend,

And this raifing of the water hap-
pening at firft in both legs, (for the
caufe 1 in both the fame) there will b¢
a kind of conflict about K betwixt the
ewo afcending portions of water »
and therefore we will now examine
which muft prevaile,

Aundif we confider, ‘That the pref-
{ure,fultein’d by the two parcels of wa-
ter in the fufpended pipes I and H,de-
pends upon the height of the oyle that
preffes upon them refpeCtively ;
may feem (ar the firlt view) That
the water fhould be driven out of th¢
lower vefle! mto the higher, For ifw¢
fuppofe chat pare of the fhoster leg
that is unimmers'd under water to be 6
Incheslong, & theunimmers'd part of
the longer leg to be feaven Inches ; be-
caufeche furface of the water in the
vellel 1, is an Inch highes , chen nhat;f

¢
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the water in the veflel H, ic will follow,
hat there is 2 greater preflure upon
Fhe water, wheremto the-Jonger leg is
dlP’d,by the weighe of an Inch of oyle:
Otha chat liquor,being an inch higher
Ypon the furface of the water in the
Pipe H, then upon that in the pipe I
Ltf_eems that the water ought rather to
¢impell'd from H rowards K, then
fom [ rowards K. .
4 But chen we muft confider, That,
l ough the defcent of the water the
tzg G, be more refited then that m
thGOther leg, by as much preflure as
\ Eweight of an Inch ofoﬂe can amount
t? 5 Yetbeing longer by an Inch then
¢ water in the leg F, it tends down-
ards more {trongly bythe weight of an
tﬁ‘b of water, by which length 1t exeeds
ne‘ water in the oppofite leg. So that
mch of water being (ceteris paribus)
eea_Vler then an Inch of oyle ; the wa-
'in the Jonger leg , notwichitanding

2 the
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the greater refiftance of che exterid)
oyle, has a ftrenger endeavour dowt
wards,then has the water in the {hort¢*
leg ; though the defcert of this be relt"
ed buc by adepth of oyl lefs by an Jnch
Sothatall things computed, the M
tionmuft be made towards that w#
where the endeavour is moft forcibls
and confequently the courfe of the W,
ter muf} be from the upper velflel, #
the fhorter leg, inco the longer leg, &
{o into the lower veflel,

The application of this to wh
happens in Syphons s obvious eoug,”
For, whenonce the water is broﬂglf
to run through a Syphon, the alt
( which 1safluid,and has fome gr:ﬂlty ’
and hasnoaccefs into the cavity of ;
Syphon, ) muft neceffarily graVlfﬂ[f
upon the water whereinto the 1€g5 ¢
the Syphon are dip'd, and not ﬂpog
that which is within the Syphon: a

i
confequently, though the nu;umb‘;’;a
e . . - a 4
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are have fomewhat a greater height
Upon the water in the lower veflel, then
Upon that in the upper ; yet the gra-
Yitation ic thereby exercifes upon the
lormer more then upon the latter, be-
g very incorfiderable, the water
the Jonger leg much preponderating
y reafon of its lergth) the water
UYe thorter leg, the eftluxmult be oue
of thye leg, and not out of the other,
: id the preflureof the External aire
femg able to raife water (as we find by
“cking Pamps toa far greater heighe,
%en that of the fhorter leg of the Sy-
Phoy s the efftux will continue, for the
iMme yeafon, till the exhautlion of the
Wat(fr, or fome other circumitance, al-
' the cafe, But,if the legs of the Sy-
hop fhould exceed 34 or 35 foot of
Perpendicular alcitude 3 the water
th:uld not flow through it; N
* - vl eo-
) preffure of the exter~ [ni%¢ P -

aire being unable, (as perimerss
N 2 bas
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has Deen elfewhere declared, )
raife water to fuch 2 heighe, And
if 2 hole being made at the top of @
Syphion, that hole fhould be unﬂ‘oppd
while, the water 1s running , the COUf_fc
of it would prefently ceafe. Tor,
that cale, the aire would gravitate up”
on the water, as well within as wit”
out the cavity of the Syphon ; and ©©
the water in each leg would, by ics oW
weight, fall back into the veflel belors”
ing toi,

But becaufe this laft circum{tanc
though clearly deducible from Hydr®”
{tarical principles and Experiment”
has not, that I know of ,been verifi®
by particular Tryals, Icausd (WO
Syphons to be made, the one of T4
the other of (Glafs; cach of which b2%
at the upper part of the flexure > (
fmall round hole or focket, which
could ftop and unftop, at pleaf®™

with the pulpof my finger, So zgeti,’

{0
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When the water was running through
the Syphon , in cafe I remov'd my
finger. the water would prefently fall,
Partly into one of the fubjacent veflels,
and partly into the other. Aud if the
!Qgs of the Syphon were fo unequal
0 length, that the water in the ore
had a far greater height (or depthythen
W the other ; there feem'd to be,when
the Jiquor began to take its courfe
through the Sy phon, fome light pref-
fure from the external aire upon the
finger, wherewith I tlopp'd the Orifice
of the {ocket made at the flexure,

And on this occafion I will add,
What I more then oncetry'd ; to {hew,
2t how very minutea paflage the pref-
fure of the External airc may be com-
Municated, to Bodyes fitted to reccive
&t, For, having for chis purpofeftopp’d
the orifice of one of the above mentio-
TNed Syphons, ( infteed of doing it with

My finger,) with a piece of oyl'd papers
N ; care-
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carefully faftned with Cement to the
{ides of the focket ; I found, as1 expe
¢ted, thac though hereby the Sypho?
was fo well closd, that the wé
ter ran freely through : yet, if I mad¢
2 hole with the point of a needle,
airewould at fo very lictle anonific?
infinuate it felf into the cavity of the
Syphon, and, thereby gravicatirg #
well within as withour , make 0¥
water m the legs o fall down o ic
vellels, And tr')ough ,if I held the pOu‘£
of the needle in the hole I made, and
then caus'd one to fuck at e
tonger leg; this {mall flopple, with-
out any other help from my han®
fuffic’d to make the Syphon fic for ufe *
Tetif T remov'd the needle | the @
wotld ( not without fome noife) pr¢
fently pet i atche hole , and put«a
final ilop to the courfe of the wate”™
Nor was T able to rake out the need!c

and poc icnagain fo nimbly, but th;‘;
: ¢
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the aire found time to get intd the
Syphon 3 and, till the hole were again
&Opp’d , render it ufelefs , notwith~
l"Elnding that the water was by

Ution endeavour'd to be fet a run-
nmg
C L)

PARA-
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PARADOX XI

That a [olid Body, as ponderous as anj
yet known, though near the Top of the
water, it will finck by ats own weights
yet af 1t be plac'd at a greater depth the?
that of twenty times its own thickne[
wwill not finck , of s defcent be Z
Affifted by the wewht of the incumbem
Wwidter,

T His Paradox, having never be”
(that Tknow of ) propos'd as y¢¢

by any, has feem'd fo little credib
10 thofe to whoin I have mention'd &
( without excepting Mathematicia™
themfelves,) that I can fcarce hope i
fhould be readily and gererally rec?”
ved inthis Illuftrions Company, UPOXZ

e

lef
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1efs clear T'efkimony, then that of Ex-
Perience, - And therefore, though (if 1
MifYake not) fome part of this propo-
fition may be plaufibly deduc’d by the
help of an Inftrument ngenionfly
'th()ughc upon by Monﬁ(iur Pafcbal 3
Yet 1 fhall have recourfe to my own
Method for the making of it out, for
‘thefe two Reafons. ‘The one, That
3 great part of the Paradox muft be
hxpliqatcd, as well as-provd, by the
Doétrine already fetled in chis paper.
e other, 'That the Experiment pro-

s'd by Monfieur Pafchal, being to be
done in 2 deep River, and requiring a
Tube 20 foot long, whofe Bortome
muft be firted with a Brafs Cylinder,
made wih ahi exactnefs, fcarce (if at
all) to be hoped for from our Work-
Men ; If I fhould build any thing on this
fo difficule an Experiment, (which
imfelf does not affirm to have ever

en aGually tryed, I fear moft men
) woul
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would rather reject the Experiment
as a Chimarical thing, then recejve fof
its fake a Doctrine that appears ©
them very Extravagane, .

Let us then, to imploy in this cak¢
alfo the method we have hitherto mad¢
ufe of, Fill 2 Glafsvefel, 4 BC D>
almo(t full of water ; only;in
regard that there is a great
depth of water requifite to fome Ci
cumttances of the Experimenr, Th®
laft muft not be fo t{)hallovv as tho%?f
therto imploy’'d : but adeep €Y
der, or Tubey(eal’d at one cng, whot
depth muft be at leaft two or ths®
foot, though its breadth need not be #
bove z or 3 Inches ; and, to keep it uf:
right, it may be placd in a focket &
metal or wood, of afize and weight
convenienc for fuch a purpofe, ‘T
Glafs being thus fitted in water, 1
us fuppofe £ F, tobe a round and f8*

piece of folid Brafs, having about anl
Inch,

Fug 19
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Inch in Diameter, and a fourth or fixth
Part of an inch in thicknefs. ‘This Cy-
linder, being immers'd under'water il
€ be juft coverd by the uppermoft
Surface of that Liquor, and being let
80, muft neceflarily fall downwards i
3 becaufe if we fuppofe the imagi-
"ary Superficies,G H, to pafs along the

ircle F, which is the lower part of
the Brafs Body, that metal being i
Pecte far heavier then water, the Brafs
tat leans upon the parc F, muf} far
Mgge eravitate upon the faid part F,
then the incumbene water does upon
Ay other part of the Superficies G-H;
and, confequently,the fubjacent water
i F will be theott out of place by the
defcerding Body. And becavfe that,
Wwhar part foever of the water, not
“Xceeding pine times its thicknefs mea-
Ured from the Top of the water 4 C
M ponderous Body, E F, fhall hap-
Pen to be ; chere will be fill, by ff;;



(188)

fon of the fpecifick gravity of the Me-
tal, a greater preflure upon that past
of the imaginary Superficies thaf
pafles along the bottome of ¢the Body
on which the part F fhall happen ©°
lean, then upon any other part of t/¢
fame imaginary Superficies ; the Bral$
Body would ftill defcend by vereue of
its own weighe, though it were not 8%
filted by che weight of the water that
isover it.  Buc let us fuppofe it ©
be placd under water on the defigh”
able plain 7 K; andlet this plain, whit!
(as all other imaginary plains) 1
as well as the real Surface of the w#°
ter, to be conceivid parallel to the
Horizon 5 and let the depth or di-
ftance of this plaine, from the UE'
permoft  Surface of the water,
(fome whar) above nine times the thic!"
nefsofthe Brafs Body : I fay that, ¥
this cafe, the body would not defcends

if 1t were not prefs'd downwards ll?;
t
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the weight of the water it has over i,
If'Or Brafs bCillg but a- » The word, about, is
out ninc tilnCS * as added, becaufe indeed

the Author, as be elfe-
€avy as water of an e- where delivers, did by

. exall fiales find Brafs

qllal bulk to 1€, the Bo=  1oweigh serween ei:/!t
- ine times as much

dy E F alone would e ber inied
Erefs upon the part F, if reediefs o bis pre-

fent Argument,and in-

ut as much asa Cy- ‘convenent to rake noe
hllder ()f water ’WOLIIQI, tice of the fraflien.
which having an equal Bafis were 8 or
9times as high as the Brafs is thick,
But now all the other parts of the I-
Maginary furfaces, I K, being prefs'd
Upon by the incumbent water, which
isas high above them as the newly
mention'd Cylinder of water wouid

e ; there is ro reafon why the partF
fhould be deprefs’d, rather thenany o-
ther part of the Superficies 7 K: Buc

ecaufe it is true, which wé formesly
Yaught 5 namely, that water retains its
Sravity inwater ; and that too, though

abody, heavier in (3 pecie then it,be placd
’ ’ immex
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immediately under it 5 it will necefla-
rily happen, That in what part foe-
ver the folid body be plac'd, provided
it be every way environ'd with the wa-
ser, it mufl, for the Reafon newly
viven, be made to move downwardss
partly by ics own weighe, and partl)
by that of the incumbent water ; an
muft continue to {inck, cill it come t©
the bottom, or {fome other body chat
hinders 1es farther defcent,

But in cafe the water above the {0”
lid body did not gravitate upon it, an
thereby aflilt its defcent s or, mcaf
that the meumbent water were by fome
Artifice or other, foremovd, ‘That
none of the lateral water (if I may {0
call it) could fucceed in its place t°
lean upon the folid ; then it will follows
from what we have newly fhown, that
the folid would be kept fofpended:
Aund in cafe it were plac'd much deep”
er in the water, as over agaiuft the

. ST polﬂc'

F
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Point L or M 5 "Thhen, if we conceive
the incumbent water to be remov'd or
fenc’d off from it, the preflure of the
f?“d alone upon the part £, of the ima-
Rinary Superficies L <M, beirg very
Much mfertor to that of the water up-
on che other partsof the fame Surface,
the part F would be firongly impelld
Upwards, by a force proportioiate to
the difference of thofe two preflures.
And therefore, fince I have fourd by
tryals, purpofely made m fcales mar-
Velloufly exalt,and wich refived Grold,
(purer then perhaps any that was ever
Weighed inwater) That Grold, though
much the ponderonfeft of bodies yet
known in che world, is not full 2c rimes
8 heavy as water of the fame Bulk ;
Lkepe within compafs Cas well as imi-
Ploy’d a round number, as they callic)
When I faid, T'hat no body (vet known.)
how ponderous foever, will fubfidein

water by its own weigh alone, if i€
| were
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were foplac'd under water | that i
depth of the water did above twenty
times exceed the height of the Body
(not to mention hexe, that though gol
and water bemng weigh'd i the au®
their proportion is above 19 to onés
ct in the water, gold does, as ogitcf
{incking bodies, loofe as much of itf
weight, as thatof an equal bulk of wa-
ter amounts too. ) )
Lwas faying jult now, that in calé
the Brazen body were plac'd low ¢
crough beneath the Surface of tht
water, and kept from being deprefs
by any incumbent water , it would be
{upported by the fubjacent water, Ard
this 1s that very thing thac I am now
to fhew by an Experiment.

Let then the Brafs body EF, be
. the cover of a brafs Valve;
Fi, 20, (as inthe annexed figuse?)
and let the Valve be faftned

with fome itrong and clofe Cemest
| R
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0 a (3lafs pipe, O P, Copen at both
tuds) and of a competent length and
Widenefs. For then the Body, E F,
bGing the undermoft part of the In-
Rrument, and not {Yicking to any other
Pare of it, will fall by its own weighe
t it be not fupported. Now then, ty-
g a thred to a Button Z_, (that is
Wont to be made in the middle of the
Qors of Brafs valves) you muft, by
Pulling that fring {treight and up-
Wards, make the Body, E F, fhut the
“rifice of the Valve,as clofe as you can;
(Which is eafily and prefently done. )
Thcn thrufting theValve under water,
O the depth of a foot or more the Ce-
Ment and che fides of the Glafs, O P,
(which seaches far above the top of
® water X I') will keep the water
‘m coming tobeare upon the upper
Partof the body £ F ; and confequent-
}; &hc imaginary Surface, VfW : ( tfhgj
¢s b st of the faid

25 by che lower (%a body)
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body) will,where it is contiouous these
unto, be prefs'd upon only by the pro-
per weizhe of the body E F 3 but ¥
1s other pasts, by the much great®
weight of the incumbent water, 99
that, though you let go the ftring, (th*
held the body, E F, clofe to the r?ﬁ
of the Inftrument) the faid body wil
not at all finck, though there be n%
thing but water beneath it to fuppo®
i,

And to manife(t that 'tis onely th
preflure of the water, of a compete/*
depth, that keeps the folid fufpex'ldﬁd;
if you flowly lift up the inftrument ©”
wards (X T’y the top of the watef?
youfhall find, that, thoughfora whil¢
the pares of the Valve will continue ¥
nited, as chey were before ; yet, Wit
once it is rais'd fo near the Sarfaces @
between the plain K, and X1 chat
ghe {ingleweigheof EF, upon the fub;
Jacent past of the imaginary plaif

3
pal®



(195) |
Pafles by i, is greater then the preffure
of the incumbent water upon other
Earts of the fame plain; that Body,
eing no more fupported as formerly,
Will fall down, and the water will get
Ito the pipe, and afcend theremn, to

the Jevel of the External water,

But if, when the Valve is firft thruft
Under water, and before you let gothe
thred that keeps its parts together, you
theuft ie down to a good depth, as to
the Superficies R 8 : then, though you

ould hang a confiderable weight, as

» to the Valve E F, (as Iam going to
P W you 2 Tryal with a Mafly Cy-
inder of {tone broader then the Valve,
nd of djyers inches inlength ) the fura
Plufage of preflure on the other parts
o the plain, V W, (now in R §) over
i1 above what the weight of the body
L F, and that of the Cylindrical ftone,
20 boot, can amount to, of that
Pt of the Surface vyhieh is contige-
Q2 ous
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ous to the faid body E F, will be great
enough to prefs fo hard againit th¢
lower past of the Valve, that ics oW!
weight, though aflifted with chac of
the ttore, will not be able to difjoy®
them,. » ‘
By which (ronote that by the wi)
you may fee, that though, when "
flac  and polifh’d marbles are joy”
together, we fiud it is impoflible 0¥’
ver them without force 5 we need 7
have recourfe to a fuga 'vaf.ui, to B¥
plicate” the caufe of their Cohafio"’
whil(t chey are environ'd by che AYY
which is a Fluid not devoid of Gra"
ty, and reaching above the Masbles™
body knows how high, , b

And to evince, That 'tis only f“ﬂ
a preflure of the water, as J have D¢ /
declaring, that caufes the Coha:ﬁo”lo
thc parts of the Valve; if you gé“t')/
Jift it up towards the top of the WA
you will quickly find che Brafs bgd%',;
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E'F, drawn down by the itone (L) that
angs at it 3 as you will perceive by the
Waters getting m between the parts of
the Valve, and afcending into the pipe.
To which Ifhall only add, what
You will quickly fee, T'hat, in perfect
ouformity to our Doctrine, the pref-
fure of the body, E F, upon the fub-
lacent water, being very much increa-
*d by the weight of the ftone that
?allgs at it, the Valve needs not,as be-
Ore, be lifted np above the plain 7 K
% overcome the refiftance of the wa-
Fef » being now enabled to do it before
Lis rais'd near fo high,

\

APPEN-



APPENDIX I

Containing an /fnf wer to [even Obj?ﬂl'
ons, propos’d by a late Learned Writt??
to evince, that the upper parts of W’
ter prefs nat upon the lower,

Yter I had, this Morning, mg'dﬁ
-\ anend of reviewing the forego
papers, there came into my hands Iomr
queftions lately publifh'd,among the’
things, by a very recent Writer of f.”
drottaticks. In one of which Qu p

ons. the Learned Authar (’trongl}'hefc’

fends the contrary to what has ¢ oS
v

been in fome places prov'd, and di

places fuppas'd,

‘The Author of thefe Erotemgca
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Werts, ‘That, in confiftent water, the
"[per parts do not gra'vitate or pnf 5 upon
e lower,

And therefore, I think it will be nej-
ther ufelefs, nor improper, briefly to
®Xamine here the Argumerts he pro-
d_UCes. Not ufelefs ; becaufe the Opi-
bion he afferts, both is, and has long

Cen, very generally recerv'd ; and be-
Qufe too, it is of {o great importance,
that many of the Erroneous Tenets
d Conclufions, of thofe that (whe-

Her profefledly or incidentally ) treat:
o Hydroftatical matters, are built up-
o it And not improper ; becaufe our
l;Eamed Author feems to have done
bis Reader the favour to fumme up
Ity one page all the Arguments for

s Opinions that are difperfedly
% be found in his own or others mens
Books, So that in anfwering thefe,
We may hope to do much towards 2
fatisfa&ory Decifion of {o important

O 4 a
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a Controverfie, And , after what we
have already deliverd, our Anfwers
will be fo feafonable, that they will
not need to be long: The things chey
are built on having been already mad¢
out,in the refpective places whereto te
Reader 1s referr'd.

Quar Author then maineains
that , inConfiltent water , the Sv
petiour do not actually prefs the It
feriour parts, by the feven fallowirs
Arguments,

Objet, 1. Sayes he, Becaufe elf
the inferiour parts of the water would ¥
more denfe then the Superor fince the)
wonld be comprefs'd and condens'd by fht
weight of them, F

Anf. But if the Corpufcles,wher¢?
water confitts,be fuppos’d cobe perfet
ly folid & hard; the inferior CorpufﬁleS
may be prefs'd upon by the weight (’)d
the fuperior,without being compref®
ot condens'd by them, As icJwo? ’

{happe
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happen,if Diamond duft were lay'd to-

gether in a tall heap : For though the
upper parts,being heavy and folid Cor-
Pufcles , cannot be deny'd to lean
and prefs upon the lower ; yet thele,
by reafon of their Adamantmne hard-
efs,would not be thereby comprefsd.
And 'tis poffible too , that the Cor-
pufcles of water , though not fo pes-
tetly hard, bur that they may a lictle
yield to an extream force, be folid e-
nough not to admit from fuch a
weight,as that of the incumbeut water,
(atleatt in fuch fmall heights as obfer-
vations are wont to be made in,) any
compreflion, great enough to be fen-
fible ; As, befides fome Tryals Lhave
formerly mention’d in another place,
thofe made in the prefence of this
Hluftrious Company feem fufhiciently
to argue ; vix.. "That water is not fen-
fibly” compreffible by an ordinary

force, And Ifind not, by thofe chat
| | ~ make
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make the Objection, that they ever
took pains to try , whether in decp
places of the Sea, the lower parts as¢
not more condens'd then the upper *
nor do I feeany abfuxdity, that would
follow from admitting them to b¢
fo.

Objett. 2, Our Authors fecond Ar-
gument is, Becaufe Divers feel not, ur-
der water , the weight of the water that lyes
upon them, .

Anf. But for Anfwer to this Argu
ment, I fhall content my felf to make
a reference to the enfuing Appendi®,
where this mateer will be confidese
at large ; and where, I hope, it will b¢
made to appear, that the phanomeno?
may proceed, partly from the firl?
Texture of the Divers body,and partly
from the nature of that preffure which
ss exercis'd againft bodyes immers'd
fluids ; which,in that cafe, (as to fenf¢)

ptcffcs every where equally, againft t‘l‘g
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the parts of the body, expos'd to their
Ction,

Objegt. 3. 'The third Argument s,

That ev'n the ﬂight{ﬂ Herbs growing at the

ottom of the water, and fbooting up in it
to agood height, are not appre[sd or layd
by the incumbent water.

Anf, But the Anfwer to thatis eafie,
out of the foregoing Doctrine. For the
Plants, we fpeak of, fuftain not the
Preflureof the water above them by
their own ftrength ; but by the help
of the preffure of water that is be-
Neath: which being it {elf prefs'd by the
Water that is(though not perpendicular-
ly over it) fuperior toit, prefles them
upwards fo forcibly, that if they were
ot by their Roots, or otherwife
faftned to ¢he ground, they, be-
Wg in fpecie lighter then water ,
Wwould be buoy'd up to the top of the
Water, and made to float ; aswe often
fee that weedsdo, which ﬁgrms,th ‘:;
| ~CalS oeher
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other accidents have torn from thets
native {oyle, -

Objet. 4. A fourth Objeétion
this, That a beavy Bodytyd to a ftringy
and let down under water | 1s Jupportets
and drawn out with as much m/f, as Ut
would be tf 1t bad nowater incumbent on 113
nay, with greater ea[e, becaufe  heavy
bod yes wergh lefs in water then o#
of 2,
Anf. Butan Account of this is eafie
to be rendred out of our Doctrine; For,
though the water ncumbent on the
heavy body do really endeavour to
make it finck lower, yet that endea-
vour is rendred ineffectual, to that pur-
pofe, by the equal preflure of the water
upon all the other parts of the Imagi-
nary {urface, that is contiguous to the
bottom of the immers'd ii)ody. And
that preffureupon the other parts Of
that fuppos'd plain, being equal not

only to the preflure of the pillar of wa-
cer,y
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ter, but to that pillar , and to the
weight of as much water as the im-
mers’'d body fills the place of 5 it muft
needs follow, That notonly the hand
that fulteins the body, fhould not feel
the weight of the incumbent water,
bug fhould be able to lift up the Body
More eafily in the water , then inthe
dre, But though the preflure of the
Water incumbent on the ffone can not,
for the reafon aflign’d,be felt in che cafe
Propos’d;yet if you remove that water,
(as mthe Experiment brought for che
Proof of the lait Paradox, ) it will
quickly appear by the preflure againft
the lower part of che heavy body,
and its inability to defcend by its own
weight,when it is any thing deep under
water; it will ¢ I fay J quickly appear,
by what will. follow upon the abfence
of the Incumbent water, how great a
Preflure it exercis'd upon the (lone

whillt ic lean'd on it ‘
T Objcif,
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Objett, s, 'The fifth Argument
propos'd in thefe words , Becaufe #
Bucket full of water , is lighter the
water, then out of 1t 5 nor does weigh moré
when full withtn the water , then whe?
empty out of it 5 may it weighs lefs, for
the reafon newly affipn'd ( in che fourth
Qbjection ;) therefore the water of the
“Bucket, becaufe it 15 within water, dotf
not gm'vitate, nor c(mf équerztly prc_/} dowr*
wards, either the Bucket, or the water ar-
der the Bucket, “This is the grand and
obvious Experiment, upon which th¢
Schools,and the generality of Writers,
have very confidently buile this Axiom:
That the Elements donot gravitate in thet?
proper place ; and particalarly, chat
water weighs not (as they fpeak ) in 1°
own Element, ,

Anf. What they mean by prope?
or natural place, 1 fhall not {tand to €5
amine, nor to enquire whether they

can prove, that water or any othes fub”
Lanasy)
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lunary body pofle(les any place,but up-
on this account, that the caufe of gravi-
ty, or fomeother movent, enablesit to
expel other contiguous Bodies (that are
lefs heavie or lefs moved, yout of the
Place they poffefs'd before ; and gives
ttan inceffant tendencie, or endeavour
towards the lowermoft parts of the
Earth,

But as to the Example propos’d, its
Very eafie to give an account of i,
For fuppofe 4 BCD, to bea Well 5
Wherein, by the {tring E F, the Buc-
ket is fufpended under water, and has
itsBottom contiguous to the imaginary
Plain I K.If now we fuppofe the Bucket -
% confift only of wood,, lighter then
Water, it will not only not prefs uﬁon
the hand that holds the Rope at E,but
Will be buoyd up,till the upper pasts of
the Bucket be above the top of the
Water ; becaufe the wood, whereof the

Bucket is made, being lightes i ﬁgtie
then
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eheti water, the preflure of the watef
in the Bucket G, and the reft of the
water incumbent on that, together
with the weight of the Bucket it felfs
muik neceflarily be uniable to prefs th
part H foltrongly, as the other parts
of the imaginary plaine I K are prefs
by the weight of the meer water #¥
cambent on them, But if, as tis ufuals
the Bucket confuls partly of wood
partlyof iron 5 the Aggregate may ol
ten indeed be heavier then an equd
bulk of water : But then the hand, that
draws up the Bucher by the Rop?
F E, ought not , according to oW
Doctrine, to feel the ‘weight of al the
Bucket, mach lefs thatof che watef
contein'd init, For though that aggr¢”
gate of wood and iron, which we hex®
call the Bucker, be heavier chen 1
much water 3 yet it tends not dow”
wards with ics whole weight, but o y

with that fu r})ll.tfagc of Wéighta wha;;’
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by it exceeds as much water as is e
Qual to it in Bulk ; which furplufage
Snot wont to be very confiderable,
And as for the water in the Cavity ,
@, of the Bucket, there is no reafon
Why it fhould acall load thebard at E,
tough really the water both in the
Bucker and over it do tend down-
Wards with their full weight ; becaufe
hat the reft of the water, L Land MK,
% ol as (lrongly prefs upon the reft
% the imapinary Superficies I K, as
e Buckee aud the incumbent water
O upon the part H: and confequently
the bottom of the Bucket is every
“hit a5 frong| y prefs d upwards by the
Weighe of che water, upon all the o-

®r parts of the plain 1 K; as it tends

Ownyvards, by vistue of the weight
o the Incumbent water, that is partly
Wthe Bucket , and pastly above it;
4 {5 thefe preffures ballancing one

another, the hand that draws the
P Rope
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Rope at E, has no more to lifc up the?
the farplufage of weight, whereD
the empty Bucket exceeds the weigh’
ofas much water as iy equall inbu®
(I fay,iot to the Bucket as tis a hollo¥
Inftrament, but) to the wood and 1"
whereof the Bucket confiits,

And becaufe this Example of th¢
lightnefs of fil'd Buckets within the w4
ter has for fomany Ages gain'd crfdlj
to, 1f 1t havenot been the only grout™
of , the aflertion , That water weig®
not inicsown Element, or inits prope,
place 5 Ifhall add (though I can fcﬂf,("
prefent it tofuch a company as this wit?”
out {miles ) an Experimenc thae Ima
to convince thofe, that were, throug”
unskilfulnefs or prejudice, indifposd
admit the Hydroftatical account I hﬂ"i‘
been giving of the phenomenon. |
took thesia round wooden Box, whic!
I fubtituted in the room of a Bucket?
and Chaving ill'd it wich mel

Bu[tCF;
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Butter, into which, when it was coti-
geal'd , fome {mall bitts of lead were
Put, to make it a lictle heavier then fo
Much water, ) T caus'd a {mall ftring
of twin'd filk to pafs through two {mall
holes, made in the oppofite pasts of the
upper edge of the box , and to be fuf-
Pended at one end of the beamof a
pair of Grold-fmichs Scales ; and then
Putting it into a veflel full of water, cill
It was Jet down there, to what depth
I pleas’d, it appear’d that not only the
leaft endeavour of my hand would ei-
ther fupport it , or tranfport to and
fro in the water, or draw it up tothe
top of it ; andthis , whether the box
were made ufe of , or whether the
butter and lead alone, without the box,
Were fufpended Dy the {ilken {iring :

ut( toevince , that it was not the
(rength of my hand, or the fmallnefs
of the immers d body , that kept me

from feeling any confiderable reli-
P2 ftance’
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ftance, )1 calt fome grains into the
fcale that hung at the other end of the
above mention'd Beame, and prefently
rais’'d the Leadand Butter to the fur-
face of the water, So that unlefs th¢
Schoolmen will fay that che butrer &
lead were 0 their own Element ; w¢
muft be allow’d to think, chat che eafi¢
fultentation, and elevation of thebox
did not proceed from hence, ‘That
thofe bodyes weigh'd not becaufe they
werein theirnatural place, And yet &
this cafe, the effect isthe fame "wit
that which happens when a bucket 1
drawing out of a well, |
And, to manifeft that ‘twas the
preflure of the water again(t che lowes
Eart of the furface of our fufpende
ody,that made it fo eafie tobe fuppor”
ted i the water, or rais'd to the top_Of
it; Ifhalladd,that though a few gratts
futhc’d to bring the upper furface ©

the Ducter to the top of the wates :



- (213)
yet afterwards there was a confiderable
Weighe requifite,to raife more & more
of its parts above the waters furface s
& a confiderabler yet, to lift the whole
body quite out of the water, Which
15 very conforant to our Doctrire, For,
fuppofe the bucker to be at the part
N, .halfin and half out of the water :
the hand or counteerpoife that fupposts
it that potture, muft have a far grea-
ter {¥rengeh then needed to fuftein it,
when it was quite under water ; be-
Caufe that now the imaginary plain
P2, palfing by che boteom of che
ducket, has onits other pares but a
litele depthof water, as from Lto P,
or Mto @, and confequently the bot-
tom of the bucker, H, will fcarce be
prefs'd upwards above half as ftrongly
a8 when the bucket was quite under
water, And if it be raifed to O, & con-
fequently quite out of the water ; chat
liquor reaching no longes to the borcon
1) 3 0O
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of the bucket,can no longer contribute
to its fupportation ; and therefore 2
weight not only equal, but fomewhat
fuperiour to the full weight of the
bucket, and all ¢hat it contamws, (being
all fuppos'd to be weighd in the aire,)
will be neceflary tolift it clear out of
the water., :

But to dwell longer on this fubject
cannot but be tedious to thofe thac have
been any ching actentive to the for
mer Difcourfes, I proceed thercfor¢
to our Authors fixth Argument,which
15,

Objf’ﬂ. 6. That Horf e-hairs , wbich
are beld to be of the fame gravity with wa-
ter, keepwhatever place 15 grven them
that Liguory nor are depre(s'd by the weight
of the _/Zper-imuméent water,

Anfw. Whether the matter of fact
be (iri€tly and univerfally true, is fcarce
worth the examining , efpecially fince

we find the difference in poine of fpe-
cific
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tfick gravicy, betwixe moit Horfe-
haires, and moft waters, to be inconfi-
derable enough. But the phanomenon,
luppofing che truth of it, isvery eafily
eXplicable, accorditg co the Doctrine
bove deliver'd. For fuppofing in the
laft Schemie the body, R, to be bulk for
!3911( exactly equiponderart to water §
ts plain there is no reafon why that
,l)Ody fhould prefs the part §, of the
aginary Superficies I K, either
More or lefs then that part S would
be prefs'd, if, the body & being auni-
hilaced or removid, it were fucceed-
el by a parcel of water of juit the
fame bulk and weight, And _COU[(“
Quently, though all the wacer dxre&ly
above “the folid R do really leanupon
that body, and endeavour to deprefs ic;
yet that endeavour being relifted by an
Cqual and contrary endeavour, thet
Proceeds (" as we have been but too of-

ten faine to declare ) from the preﬂp{t"‘
1) 4 exerc1s d
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exerct'd upon the other parts of the
Superficies, I K, by che water incum”
“bent on them ; the body, K, will be
neither deprefs'd nor rais'd. And i}
cafe bemg the fame in what part ©
the water foever it be plac'd, providcd
it be perfectly environ'd with tht
Liquor; it mut keep in the watef
(which i chis whole Difcourfe we fup”
pofe to be Homagencousas to gravity
the place yoapleafeto giveir,

And, (t6add T'hac on this occafion)
though Mathemarticians have hichert0
contented themfelves to prove, that if
cafe a Body could be found or provt-
ded, that were exactly equiponderant
to water, it would retame any afligi
able place init; yet che Curiofity We
had,to give an Experimental proof 0
this Truth, ac length produc'd fome
giafs Bubbles, which fome Gentlemen
here prefent have not perhaps forgots
that were (by a dexterous hand we

cmploy d
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employ’d about it)fo exquifitely pois'd,
3, to the wonder of the Beholders, to
recain the places given them,fometimes
 the middle fometimes near the top,&
fometimes near the bottom of thewater
(though that were Homogeneous) for a
great while, till fome change of confi-
tence or gravity i the water, or fome
of its parts,made the bubble rife or fall.
The Application of this, to what

has been objected concerning Horfe-

airs, being too cafie to need to be i
hifted on, there remains to be difpat-
Ched our Authors feventh and laft Ar-
Sument, which 1s this,

. Object, 7. That, otherwife 5 all the
Wferiour parts of the water would be in
Perpetual motion, and perpetually expell d
6)’ the § uperior.

Anfw. Butif, by the inferior parts,

¢ means, fuch portions as are of any

confiderable bulk; the Anfwer newly

Made to the lalt objection (where W€
s ’ hew'd
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fhew'd that the body, R, would retain
its place any where in the wacer, a0

confequently near the bottome) wil
fhew the invalidicy of this Objection.
And unlefs we knew of what bignefle
and fhape the Corpufcles of water ar¢;
it would perhaps be to liccle purpofé
to difpute how far it may be granted;
or may be true in the particles that
water 15 made up of,  Onely this

{hall add, ‘T'hat, whereas this Learne

Authour mentions it as an abfurdit{;
that the lower parts of water fhou

be in perpetual motion:  And Stevin#
himfelf, in the beginning of his Hy
droftatical Elements, feems to me 0
fpeak fomewhat inconfiderately of thi®
matter 5 and though, as I lately faids
I allow fuch fenfible bodies, as tholt
whofe gravity in water Writers ar¢
wort to difpute of, to be capable ©
retawing their places in water, if chC}I’

be i fpecie equiponderant to ic : Yet
am
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am {o far from thinking it abfurd, that
the inferiour Corpufcles of water
thould be perpetually in motion ; that
U fee not how otherwife they could
Confticute a Fluid body, That reitlefs

otion of their parts, being oneof the
Reneraleft Ateributes of Liquors; and
eing, in water,though not immediate-
ly to be [feen, yet to be eafily difcover'd
b)’ its Effects: As, when Salt, be-
e caft into water, the aqueous parts
thae are contiguous to ity and confe-
Yuently near to the botrom, do foon
Qrry up many of the faline ones, to
te very topof the water ; where, af-
® 2 while, they are wont to difclofe
hemfelves in little floating grains of a
Cubical fhape.

But, of this reftlefs motion of the
Party of Liquors having profefledly
"eated lfewhere already; ,

thall add nothing 2t pre- e &k

f
™t :  But rather take )
‘ ‘ noticc
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notice of what our Authour fubjoyn
to the latt of his Arguments, (as the
Grrand thing which chey fuppofe) !
; y duppolc).
thefe words, Ratio porro, a prori, huj#
fententie videtur f;ﬂé » quia ves non dict-
tur gravitare nifs quatenus babet z'nﬁ’ﬂﬁ"

Corpus levius fe tn fpecie. 'The erso”
nioufnefs of which conceit, if [ thould

now go about {olemnly to evince ; I #
well fear it would be redious, as I hop
it will be needlefs to thofe, that ha*
not forgot what may concern this 0
ject in the former pare of che now #
length finifh'd difcourfe ; and efpect
ally where I mention thofe Exper
ments, which thow, ‘T'hat neicher ?
ftove, or Gold it felf, when plac
deep under water, would finck in %
if the Superiour water, that gravitélf"S
on it, did not contribute to jts depre["
fron, T

APBENﬁ
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APPENDIX II

Conceming the Reafon why Divers, and
athers who defcend to the Bostome of
the Sea, are not oppre[s'd by the weight

of the incumbent water.

Mongt the difficulties that belong

to the Hydroftaticks, there is one
Which is fo noble, and which does ftill
© much both exercife and pofe the wits
%f the Curious, "That perchance it will
%ot be unacceptable, if to the former
Experiments we add, by way of Ap-
Pendix, one that may conduce to the
Olving of this difficult problem ; iz,
Why men, deepunder water, feel no

Wconvenience by the preffure of fogreat
= a
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a'weight of water as they are plac’d
under ?

The common Anfwer of Philof
phers and other Wricers to this puzlifs
Queftion, is, ‘That the Elements @
not gravitate in their own proper pla
ces ;5 and fo, water in particular has 1
9ravitation upon water,nor confequeﬂfé
Iy upon bodics every way furrounde
with water, “But that this Solutio”
is not to be admitted, may be eafily *
ther'd from our proofs of the firft #
radox, and from divers other partic?”
lars, applicable to the fame purpot®s
that may be mec with inthe foreg”
g papers.

A famous V Vriter, and, for ouglt
L know, the R ecenteft (except Monft*'
Pafchal) that has treated of Hydi?,
Raticks, having rendred this R cafor of
the Phxnomcuon.

[?Mf Superior parts of confyftent W"';’

o SR e
| (as he fpeaks) prefs not the mferior i
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lefs beneath the inferior there be a Body
lighter in pecie then waters and therefore,
fince a bumane Body is heavier in fpecie
thex water , 1t is not prefs'd by the tncum-
beut water, becaufe this does not endeavor
to be beneath a bumane Body.] He fub-
Joyns, contrary to his Cuftome, this
confident Epiphonema , Quz alam
aufam hujus rer affignant, evrant & alws
eciptunt,

But, by his favour, notwith{tanding
this confidence, I fhall not feruple to
feek another R eafon of the Phanome-
non, For I have abundantly prov'd,chat
(contrary to the Affertion on which
his Explication is buile) theupper pasts
of water prefs againtt the lower, whe-
ther a body heavier or lighter i fpece
then water be underneath the Kaw-
¢r, And, the contrary of which being
the TS0y Vi eg il] thiS C()ntI'OVCIﬁC 2
Perhaps the matter may be fomewhat

cleared, by mentioning here 2 diftincti-
on,
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on, which I fometimes make ufe of, I
corfider then a body may be faid t©
gravitate upon another body in tw0
fenfes. For fometimes it actually fincks
into, or gets beneath the body that was
under i¢, as a {incking {tone gravitates
upon water, and which I call Preva-
lent,or fuccefsful Grravitation;& fome*
times 1t does not adtually, at leaft not
vifibly defcend, but only exescifes itS
gravication by prefling againtt che fub-
jacent bodv that hinders s defeent 5 35
whena V Voman carries a Paile of wa-
ter on her head, chough the weight do
not actually gec nearer the Centes 0
the Farth ; yer actually prefles witl
its whole gravity upon the Womans
head, and back, and other fubjacest
parts that hinder its attual defcent;
and according to this Doctrine I can-
not admit our Authors reafoning, that
becaufe amans body is bulk for bulk

heavier then water, thercfore the w8
’ | tes
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%r does not endeavour to place its felf
beteath ic. For water, being a heavy
bf)dy, derives from the caufe of its gra-
Nty, (what ever that be) an inceflant
‘ndeavour towards the Center of the
,Earth; nor is there any Reafon, why
s happening to be wcumbent on a
bf)dy heavier e [ pecte then it felf.fhould
troy chat endeavour, And there-
Ore, though ic may be faid that the
Water does not endeavour to place it-
f beneath a2 humane body, becaufe
deed an ianimate Liquor cantot pro-
Derly be faid to a¢t for this or any o-
lt) erend; yet the water being aheavy
lOdY’ tends continually towards the
Ower part of the Earth; and there-
fore ywill get beneath any body that is
Macd berwise it ard that, ( without
ffgard whether the inferior body bé
Qavier or ﬁghter m ]}Jecie then it 161f )
far as the degree of its gravity will
*able i¢ ; nor would it ever reft, il

Q ' 1L
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ichave reach’d the lowermoft pasts of
the Earch, if the greater }:)()11ck:r0t1fﬂ€"S
of the earth and other heavy bodics d
not hinder , (not its endeavour dowf
wards, nor its preflure upon fubjaces®
bodies, but only ) its actual defcent.

"This Learned Author himfelf tels
us, (as well as Stevinus,and others,th4
have written of the Hydroltacicks, uh#;
nimoufly teach, ) that if the bottom of
a veflel be parallel to the Hoxizon, ¢
weight of water,that refts upon it,is &
qual toa pillar of water, having th?
bottome for its Bafis, and for its height
a perpendicular reaching thence to &
uppermoft Surface of the water, N
is it reafonable to conceive that the®
will be any difference in this pref
of the incumbent water, whether ¢
bottom be of Dealé that will fwim™’
or of Box that will {inck in water s 2
to {peak more generally, whether it be
of Wood, i fpecie lighter then wat®”

he
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or of Copper, or fome other Metal,
that is in fpecte heavier then it, And
fince water,being not a folid Body,
ut a fluid, confifts (as other fluids)
of inmumerable Corpufeles , that,
though extreamly minute, have theic
Own fizes and figures ; And fince the
Preflure of water upon the bottom of
3 veflel is proportionate to its perpern-
dicular height over the bottom 5 “T'is
Manifeft, that the vpper Corpufcles
Prefs the botcom as well as the lower 3
Which, fince they cannot do immedi-
ely, chey muft do by prefling the
termediate ones, And I have al-
Yeady fhown ( difcourfing one of the
Ormer Paradoxes,) that the Superi-
O parts of water do not onely prefle
thofe that are directly undgr them, but
Ymmunicate a preflure to thofe that
e afide of them, and at a diftance
om them, |
And if ic be objected, That water
Q 2 C}ldea'
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endeavours to get beneath a Bottome
of Grlafs Vellels, or other bodies hea-
vier in fpecze then ies felf, becaufe -
der that boteome chere is aire, which
is a body lighter wn (pecze then water *
I fay, that this is precarious ; for the
wdifputable gravity of the water is ¥
lone fuflicienc to make it always cet

downwards, (though it cannot alway’’
move downwards) what ever body
be beneath ic, And who can affure th¢
makers of this Objection, That thes
are not beneath even the botrome ©

Rivers, or of the Sea; (where yet thef
fay water is coufittent, and refls
w1 its own place,) vaft fpaces replent”
fhed but with aire, fumes, or fire, @
fgme other body lighter then wate? ?
For, (nor to mention that the Cart¢”
fians take ¢h& Earth we tread o1,t0 -bc
but a thin Cruft of the Terreﬁf‘al
Gilobe, whofe infide, as farre as t

Ceneer,is replenifh’d with a fubele v/
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natter, like that whereof the Sunne
confifts,) We know that in fome pla-
ces, as particularly at a Famous Coal-
Nune in Scotland, there are great Ca-
vities that reach a good way urder
that ground that ferves there for a bot-
tome to the Sea: So that, for ought
thefe Objectors know, ev'n accordivg
to their own Doctrine, the watcr evn
m the Sea, may endeavour to get be-
teath a body heavier  fpecie then 1t
felf,

But, for my part, I canrot but
‘think, that, ‘to imagine the water
knows, whether or nothere beaire or
fome lighter body then its felf beneath
the body it leans on, and the fuperior
parts do accordingly exercife or fuf-
pend their preflure upon the inferior ;
I8 to forger that it is 2 lggavy Liquor,
and an jnanimate Body. .
Arother Solution there is of chis
Hydroﬁatical problem, we have b:{f?{"

Q 3 -
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difcourfing of, which Imet with ina
Printed Letter of Monfieur Des Cartess
in thefc terms,

Fe ne mey &c. I remember not what
Second Tome reaj on "tis that Stevinus gi%"
e 3% why one feels mot the weight ¢
water, when one is under it : but the trut
one 15, that there can no more of water gra”
Vitate upon the body that is in i, or u#”
der ity then as much water as could de-
Jeend in cafe that body left uts place.
- Thus for Example : If there
1 5. 22, were af./;/larz n tZe Barﬁ:/, B;
that fbould with his Body [a ftop the holes
A, as 10 huder the waters getng ot he
would feel upon bimfelf the weight of the
wZo/Z Cylinder of water, A'B C,I of
which I {uppofe the Bafis to be equal 10
the hole A];p/ﬁ)r as mucj/; as if bg [unck
down _through e bole, all the C y/indf" A
of water would defcend 100, but of he be
a little bigher, as about B, [ that he does

7 /anger binder the water fram runmng
ont
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out at the bole A, be ought not to feel any
weight of the water which is over bim, be-
twixt B and C, bemufe if he fhould de-
Jcend toward A, that water would not de-
Jeend with bim., but contrarywife a part of
the water which is beneath bim towards
A, of equal bulk to bis Body, would af-
cend nto its place : Jo that n ftead of fecl-
tng the water to prefs bum from the Top
downward, be ought to feel that it buoys
klm upward fram the bottome 3Whid) by
Ex];frz'cmc we [ee,

Thus far this fubtil Philofopher :
for whofe Ratiocinations though Iam
wont to have much refpect, vyet I
muft rake the libesty to confefs my
felf unfarisfy'd with this. For have-
ing already fufficiently provd, That
the upper parts of water prefs the
lower, “and the bodies Plac’d beueath
them, whether fuch Dodies be lighter
 fpecie then water Of heavier ; we
have fubverted the Foundation, upon

Q_ 4 Wthh
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which Monfieur Des Cartes’s ingeniouss
though unfatisfactory, Explication 1
buile, And yet Ifhall add ex abur-
 dantt, "T'hat fuppofing what he fayes,

That in cafe the folid B thould de-
fcend towards 4, the incumbent wé-
ter would not defcend wich it, but 3
part of the fubjacent water, equal ¥
bulk to the folid, would afcend, ar
fucceed i its room ; yet that is but
accidental, by reafonof the {Yeinch
nefs and fuliefs of the Vellel, And
though indeed the Superior water cat*
not actually defcend upon the dcpref’
fion of the folid ac “B, if, at the fam¢
tume while that body defcerds, an €
qual bulk of water fucceeds in 19
place : Yer both the folid about (7
and the water that fucceeds it, do, !
their tarns, ginder the defcent of the
Sup;nor water 3 which therefore mul
graritate upon which foever of th

two it be that actually comes to be
plac d
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plac’d directly under it, if there be
‘lothing, before the difplacing of the
folid, capable to take away the natu-
ral gravity, upon whofe account the
Water, over B and C, does inceflantly
tend downwards, And though Mon-
lieur Des Cartes does not fo clearly ex-
prefs himfelfe, whether he fuppofes
the hile at A to be ftopp'd with fome
other body, when the folid is plac’d a-
Dout B : “yet, becaufe he is wont to
{peak conﬁ(‘tently,l prefume he mcans,
that when the folid 15 remov'd to B,
the hole at 4 is otherwife fuffici-
tutly ftopp'd ; Ifay then, thac the
reafon why the folid,w_/hich,whﬂﬂ at /f 5
fuﬂain'd a great preﬂurc from the in-
Cumbent water, feels not the weight
of it, when plac'd at ‘B, is not that
which _Monﬁemf des Cartes gives, but
this, That the folid being environ'd
With water,the fubjacent watex does (as

We have often had occalion to manifelt).
prefs
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prefs it ipwards, full as (trongly ¢ and
fomewhat more ) as the weight of the
incumbent water prefles it downwards;
So that a mans body, in (tead of finck-
ing, would be buoy'd up; if, asitis?
licele heavier, it were a lietle lighter #
fpecie then water, Whereas, when the
!glid was that alone which cover’d av
{top'd the hole, there was a manife
Reafon why it fhould be forciblf
thraft downwards by the weight of th¢
incumbent water BC, For,in that cafes
there wasno water underneath it at 4,
to fupport the folid ; and, by its prC('
fure upward, to enable ic to refift 0
great a weight,

And this, (to hint that upon the by)
may perchance help us to guefs at the
reafon of what Greographers relate ©
the Lake dfphaltites in Fudea, (incaé
the matter of fact be true,y That th
dead Seaasthey alfocall it } will nof

Auffer any living creature to finck ‘ltﬂ
| Sk
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it, Yor the Bodyof a Man (and for
ought we know of other Animals, ) i
ot much heavier i fpecie then com-
Mon frefh water : Now if in this Lake
(that ftands where Sodom and Gomorsah
did , before thofe impious Regions
Were deftroy’'d by fire from Heaven,)
We fuppofe , (which the nature of the
SOyle, and the Sacred Story makes
Probable enough y ‘That the water a-
ounds with Saline or Sulphurous
Corpufcles ; ¢ the former helping the
latey to affociate with the water, as we
fee i fope corfitting of falt and oyle,
nd in Chymical mixtures of Alcalis
nd Brimitone diffoluble in water ) che
quuor may have its gravity fo aug-
Menced, as to become heavier 1n Jpecie
then che body of an animal. For I have
ltfilrned of a Light Swimmer, that he
“uld hardly begin to Dive in falt wa-
fey, though he eafily could n frefh.

d tis noe difficult to make a Brine
or
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or Lixivium (which are but Solutions
of falt in water, ) heavy enough tokeep
up anegg from {incking, And, notor
ly barely by diffolving a metallinie body
in a {alie Menfbrunum, withoue other”
wife thickning the Liquor, 1 hav
brought folid pieces of Amber it felf ©0
fwim uponic: but T have try'd chat
certain faline Solutions, which Ielfer
where mention ; nay, and a difhill'd L
quos, (I us'd defleam’d oyle of V¥
triol ) without any thing diffolv’d in %
woulddo the fame thing; by reafo?
of the numerous, thoagh minute, Co*”
pulcles of falc and fulphur , thar 1%
bounds with, ,

There remains but one folutio®
more of our Hydroftatical problemé
that I think worth mentioning, and chat
is gven by the Learned Stepinus ¥
thefe words,

Owmnt pre(Ju quo Corpus dolore affictt4”s
PMS ﬂllquﬂ Corparl'.f quatur5 fed zf}d

el
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I’?‘gﬁh nulla Corpores pars luxatur, fto igi-
tuy pr(ﬂu Corpus dolore nullo aﬂl‘citur.
dffumptio [yllogt/ms mamfefra eft, nam fo

pars alugua, wt caro, [anguis, bumor, aut

Zuod/z'bct denty; mem-
rum luxaretur , in a-
liwm  focum  concedat
”eceﬂ;z effet : atqui fo-
cus 1lle non eft extra
Cf)rpus scumaqua un-
d_lquaquewqudli pr@[ﬁz
Srcumfufa fit C quod

ero pars ima, per 11,
Propofitzonem Hydyo-
Paticorum, paulo va-
hdéu.r prematur f upe-
Y1, 1d hoc calu nul-
‘us momentt eft, quia
Yantuls differentia par-
tem nullam [ua [ede
Yimovere poteft ) meque
Uemntra tpfumCorpus
Concedit, cum tftic Cor-
bore omm'ﬂ ﬂpplfﬂ?

Stevinus Hydroftat. Lib, 5.
pag. 149.

Sed Exempls clariusite
intelliges,efto ABCD agua,
cwjus fundum .
D Cyinquo fo- Fige 323«
ramen E ba-
beat Epiftomiam fibi jnfer-
tum, cui Dorfo incumbat
HomoF ,Qua cum ita fins b
agut pondere ipfi infidense
nulla pars Corporis [uxart
poterit, cum ajuasus ditfum
eft, undiquajue aqualfter
urgeat.

S1 vere ejus veritatem
explorare libeat, eximi%
Epiftamium, tumque tergu
widlare fultumfuflinchitur,
wtin locis cateris, ideoque
iftic tanto preffu afficiesur,
quantus tertio exemplo [t
cunde propofitionis  hujus
demonflrarus efp ¢ vid.
quantam efficit columnra 4
gnea cujus Bafis it fora-
men E, aliitudo antem €4
dem qua aqua ipfi infidens
tir. Quo exemplo propo ite

veritas  manifeffe decla~

TALKY s
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fats wide fingule partes fongulis p‘zrtiéuf
equaliter r(ﬁﬁum » namque aqua undsqus-
que eadem ratione Corpus totum carcum-
ftat, Quare cum locus 15 nee intra, nec ex-
tra Corpus [st 5 abfurdum, tmo impﬂféi/f
fuerst, partem ullam {uo loco emovers deo
que nec Corpus bic afficitur dolore,

T his Solution of Stevinus, I eftecm
preferrible by farr, to thofe that ar
wont to be given of this difficule Pro-
bleme:- But yet, the Phanomeno?
{feems to me to have {lill fomewhat 1
i of (trange, “T'is true,that if the Que-
ftionwere only thatwhich fome puts
piz- Why the body of a Diver , whe?
it 1s near the bottomn of the Sea , is not
prefs'd down by fo valt a weight of
water, as is incumbent on it 5 Temight
be rationally anfwerd , ‘Thar the
weight of fomuch water, as leans up”
onn the body, is not fuflein'd by the
torce of the br)dy it felf, but b}’ chat
ofthe water which is tuder it, FO

£,
by
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by che Experiments and Explications,
we have annexed to fome of the forego-
ing Paradoxes,it appears, T hat the fub-
Jacent water , Dy its preffure upwards,
18 able, not only to fupport the weight
of the incumbent water, but fo far to
exceed it, thaticwould net only fup-
Port the immers'd body , and the in-
Cumbent water, but buoy up thebody,
i it were never fo lictle Lighter o fpecte
then water, .And as for what Stevinus
Wfinuates, 'That, when the water
Prefles che body every way, that prel-
fure is not fele, though it would be,
1 cafe it prefs’d upon fome pares, and
Dot upon others 3 I amof the fame o-
Pinion too’; and, to prove it , fhall not
Make yfe of the example he propofes,
W the words immediately following
thofe of his, I juft now recited : (For I

oubt , that example is rather 2 fup-~
Pofition, then a try d thing ;) but by

0 Experiment which may be ;25?
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miade, and has diverfe times been fo, it
our Pneumancal Engive, For, though
the atre be a heavy fluid, and choughs
whil(t it uniformely prefles the whole
fuperficies of the body, we feel not the
preflure of it And though, for this
reafon, youmay lay the palm of yous
hard upon the open orifice of a fmal
brafs Cylinder, apply’d to the Engin€
mitead ofa Receiver,without any husts
Yet when, by pumping, the aire that
wasbefore under thepalm of yourhands
ts withdrawn, and confequently can 0
longes help co fuppore your hdnd, 32
gam(t the preffure of the excernal an
incumbent aire ; the external aire wil
lean fo heavy upon the back ‘of yots
hand , that you will imagine fome por*
derous weight is lay'd upon it. And
remember by fuch an Experiment
have not onely had my hand put ©
much pain, but have had the back of i€
fo bent downward, as if it were gows
to be broken, But
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But though fuch confiderations, as
thefe, may much leffen the difficuley
of our phanomenon,whofe caufe is in-
Quired into 5 Yer ftill it feems fome
Whar odd to me, That (f{ince ‘tis evi-
dene from the nature of the thing , ard
‘by Stevinus’s his confeffion, that there
i 2 vaft preflure of water again(t every
Part of the body whofe endeavour terds
Wward,) fo exceedingly forcible 2
Preflure , (which chrutls, for inftance,
the Mufclesof the Arms and Thighs
againft the Bores, the Skin and Fleth
of the Thorax agaitt the Ribs, )
fhould not put che Diver to any fenfi-

bl pain 3 As 1find not ( by one that
Yexamin'd ) that it dos ;¢ Though this,
Man told me , heftay'd a good white
2t the depth of betwixt 8o and 100
foot under the Sea water ; which is
heavier then frefh water 3) For, that
Which Stevinus’s Explication will onfy
Q‘Qwris,T‘txac there muit be no m?gl'
a R :
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feft diflocation of the greater pasts of
the Body ; whereas the bare conm’
preflion of two finall parts, one agail
another, is fufficient to produce a {enit-
of pain,

But it feems, the Texture of ehe
bodyes of Animals is better able ©
refiit the preflure of an every wa)
ambient fluid, then, if wewere 10
taught by experience, we fhould (2’
ine, And therefore, to fatisfic tho
that ( fecluding the Quettion about the
fenfe of pain, ) think ican abundatly
fufficient Argument, (to prove, cht
bodyes immers'd under water , are ot
comprefs'd by ic,) That Divers &
not opprefs'd, and evn crufivd- by 10
valtaload of water, (amounting, o/
Stevinus's Computa[ion , to matl
thoufands of pounds > as is incumber®
on the{n, We will add,that though#”
Experiment , propos'd by Mon et

Pafchal to this purpofe , were fug t)
_ ha
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that at firlt fight I faid that it would
not fucceed, (and was not upon tryal
miftaken in my conjeCture; ) yec it
gave me the occafion to make another,
which will, I hope, fully make out'the
thing I defign'd it for.

‘The Ingenious Monfieur Pafchal
would perfwade his Readers, thac if
linto a glats Veflel , with Juke-warm
water in it, you caft aflie; and,by a
Rammer, torcibly prefs that wacer ,
you fhall not be able tokill, or hure the
flie. VVhich, fays he, will live as well,
and walk up and down as lively , in
luke-warme water, as in the aire, But,
upon tryal with a{trong flie , the Ani-
mal was (as we expected,) prefently
drowned, and fo made movelefs, by the
luke-warm water. |

Wherefore we fubftituted another

xperiment, thac we knew would not
only fucceed, (as you will prefently fee

% will do,) bur teach ushow great a
R 2 prellure
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preflure the included Animal muft
have been expos’d to, V Vetook then
a fomewhat f{lender Cylin-

Fig, 24, drical pipe of Glafs , feald
| at one end, and open at the
other 5 and to this we fitted 2 Ram-
mer, which (by the help of fome
thongs ot foft leacher, that were care”
fully wourd about it y did fo exactly
fill the pipe thac it could not eafily be
mov'd to and fro; and would fuffer
reither water, nor aire, to get by be-
twixt 1t, and the incernal fusface of the
Gldfs. VVealfoprovided fome fonall
Tad-poles (or Gyrent) abone an Inch
long or lefs 3 which fort of Animals
we made choice of before any other,
partly becaufe they could,by reafonot
their fmalnefs, fivim freely to& fro1t
{o lietle water as our pipe contain’d; &
partly becaufe thofe Creacures , being
as yerbut in their Infancy, wese

more teuder , and, confequertly , far
' mor®
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more exposd to be mjur'd by com:
preffion, then other Animals of the
fame Bulk, but come to their full age
and growth, would be, (as indeed fuch
young T'ad-poles are fo foft and ten-
der. that they feem,in comgarifon tothe
bigger fort of flies, to be but organiz'd
Gelly.) Oue of thefe Tadpoles being
put inco thewater, and fome Inches
of aire being left in the pipe, for the ufe
anon tobe mention'd 5 the water and
dire, and confequently the Tadpole,
Were by the intrufion of the plug or
fammer, with as greac aforce asa man
Was able to imploy, violently com-
Prefs'd ; and yet, though the Tadpole
leeny’d to be comprefs'd into a Jietle
lefs Bulk then ic was of before, it
fwom frecly up and down the water,
Without forbearingfometimes to afcend
W the very top , though the Inftru-
Wene were held perpendicular to the
orizon, Nordid it clearly appear to
R ; us,
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s, "T'hat the litcle Animal was injur'd

by this comgreffion ; and moit mani-
felt it is, he was not crufh'd to death,
or fenfibly hurt by it.

And having repeated this Expert
ment feveral times,&with Tadpoles of
differing ages;we may,] prefume, fafely
conclude, That the Texture of Ay
mals is fo{trong, that,though water b°
allowed to weigh upon water, yet?
Diver ought notto be oppreft by It
Since, whether or no water weighs ¥
water, 'tis manife(t chat in our Expet?”
ment, the water, and confequently £
"Tadpole, was very- forcibly by an Ex
ternal Agent comprefs'd betwixt th¢
violently condens'd aire, and the ra?";
mer, And, by the notice we took of
the quantity of aire before the co”.
preflion began, and that to which *
was reduc’d by compreffion 5 T'he 11
derateit eftimate we conld make, W8*
"That it was reduc'd into an ezghth> ‘z;,

| gen
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tenth partofit’s former fpace; and fo
(according to what we have elfwhere
prov’d) the prefure that was uponthe
aire, (ard confequently upon the wa-
ter , and the included Tadpole,) was
as great as that of a Cylinder of wa-
ter of above 200if not 300 foot high,
Ard yet all chis weight bemg unable
toopprefs, or fo much as manifettly
to hurt, the tender Tadpole (which
2 very fmall weight would fuffice to
have crufh'd, if it preft only upogone
past of it,and not upon the other) we
thay thence learn the Truth of what
we have beenendeavouring to eviace:
That though water be allowed to prefs
againft water, and all immers'd Bodys ;
Yyeta Diver may very well remaine un-
Opprefs'd at agreat depthunder water,
% long as the preffure of it is uniforme
Sgaiuﬁ all the parts exposd there-
to,

FINIS



]
.4«.
w.
&4

A LEF

1
7~
&

o0
D
~~

-

j Lx] 5 Vil §4

-
fur:
[

rrg 116
o

!




= 3
3 "
N 3 ﬁ\\
, )
g 5
=D iy
ITJ -

. /f//,,,
////

A

8

0. (!
J0. pag 12

i
¢

T




\

ll\\illl\llum
.

i

F49 207

i }[l(q 27.

, J49 237

T aaca
L)‘y 24,




