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ADVERTISEMENT

READER.

ReoEm S Hen the Author Writ
?}%m mz%%: the foll?wing Trea-
: £::¢ tife, he hada dcfﬁgn,
g2 oL 4s appears by fome
"5:% F‘ég‘e aﬂ e 1 re-
MR B ”’Pﬁﬁﬁf o
th'mosl . gether with it fome
O which he had divers years be-
20t¢ provided for an Appendix to his
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T the ‘Reader,

Dhyfico-Mechanical T'reatife abouc the
Aire :  But part of the Appendix
confifting of Experiments, which the
Autbour has feveral times made, but
trufling to his memory, did not think
it necetlary to Record, when he came
to recolleCt particulars, he found that
fome years which had pafs'd fince di-
vers of them were try’d, and variety
of intervening ocourrents, had made
it unfafe for him to rely abfolutely up-
on his Memory for all the circum-
{Yances fit to be*fet down in the Hy-
fYorical part of the defign'd Appendix.
And therefore he refolv’d to repeat di-
vers Experiments and Obfervations ,
that he mighr fet down their Pherno-
mena whiltt they were frefh in his
Memory, if not ‘objetsof his fenfe.
But though, when he Writ the fol-
lowing Preface, he did It upon a pro-
bable fuppofition, that he {hould fea-
fonably be able to repeat the intended

Tryals:



, 0 the Reader,

T ryals, yet: his Expectation was {ad-
y difappeinted by that heavy, as well
8 Jult, Vifiration of the Plague which
Hdppened at London whil tk the Author
was_m th¢, Cbuhcr‘y;; and: w_hichmudl
Carlier then was apprehendéa::zbcgan
£ make havock of the People, at fo
ad a rate that not only the (lafs-men
ere were fcatter’'d, and had, as they
thefnfelves advertisd him, put.out
their Fires, but alfo Carriers, and o-
i) er ways of Commerce (fave by the
oft) were ﬁri&,ly prohibited betwixt
the parts he refided in and London
W ,*Qh;yet was the only placc in Eng-

and thnce he could furnifh himfe
“{lth peculiarly fhap'd Glaffes, and o-
ther Mechanical Implements requifice
to his purpofes ; And the fame Cala-
Wity Continuing (till, without yet af-
Ordlpg us any certaine ground of de-
Crminng when ic will end : ‘The Au-
thor chufes rather to fuffer the follow-
A 4 1ng



To the Reader,
ing Paradoxes to come abroad without
the Appendix (which is 1o way necef-
fary to them, whatever they may be
toIt, ) then any longer puc off thofe In-

genious perfons that {oliciced the pub-
lication of them,

THE




PEPTRPNTRRRTRE
The PREFA CE.

%%d He lee of the ﬁ//owing
O LR Treatife beng a Com-
& T %{1 mand tmpos’d on me by
"@% i‘%@zg the Roya/ Society s the
ANPRSTRG “‘%ﬁ-% Reader will, 1 hope ,

%@%‘% need no more then z];Jis
L intimation, 10 keep bin:
{20211 W‘mdfrin‘g to ﬁnd fome })qﬂhge.r ll)ivord-
fo reJ parts Of a Difcour(e promounc’d be-
(ihoua;,z Jﬂembl)‘),' it being not unufual
Writig not” néceffary) to préﬁmt.ezthcr_m
the E"g or .17)’ word of mouth, together wz{h
ou‘;cxpe”menta‘ made .lﬂcfore that Illufbri-
: z,BomPZ”)’;dﬂHlﬁorzcal account of Them.

Réadm ecaufe 'tis probable, that fome
o ers will defire to be atisfied about 0-
of th[{df'fllfula(s, velating to the puélz'catwn
o “‘ ”fﬂtlf;’, I pref e it will not be
sy both 1o [ay Jf{omctbing of the Rea-

4 [fons,




'The Preface, _
Jons why I publly it as the-firft: part of
the prefent Appendix to my Phyfics-Me-
chanical Expertments,, and 'to give fome ac-
count of the manner of writing i,

1 bad quickly both an opportunity and an
Invitation to.enlarge. the papers I was 10
read, beyond the Lumits of @ bare defcrip-
ton of the Phgnomena ; and matters o f fatts
by my bhaving been through [ome interve-
wing Accidents fo bindered from exbibuing
them altogether, that 1was defir'd 10 briﬂg
22 an decompt in Writing, that might -he
Regiftred (how litsle Joever worthy off uth

ompany ) in the Socicties. Collettion of
Philofophical Papers, for the fuke of thofe
Menibers who could not.be p{efeﬂ at all
the Experiments : -So that finding. [ome ens
Largements expetied from me, I'was eafily
2duc’ d 1o add the Explications of the Phe-
aomcna L defcrib’d, whilft T percery'd that
by a fwall addition of pains 1 might much.
gratifie divers Lugentous Friends that were
not [0 well vers'd in Hydroftaticks as in'the
cther partse f real Lcaming. Ha-



_ 'The Preface.

Having\thus been induc d'to enlarge the
d‘fcgunt-.ofmy Experim‘émx tull it had at-
tan'd the:bulk tis now arriv'd at, I con-
ﬁj} I'was withourwirch difficulty p’ed’wa'-

edj tbdt t() fuﬁf ‘Z.t (t0 ?ﬂj‘; About this paffage,

abroad 11 the Compauy‘of See the Publifber.

the A Ppendix wherewith 15 "m}# I,{Mder'
publ Zfbda would not I)ro‘oe‘ u‘nacce])tab{{ to
tne C‘W?O‘u&,n-m more then' an improper 91~
f%wdu&zm%to th(_’ N,ﬁof m‘y jppgndlx) ﬂﬂd
that fi or fcveral Reafons.

F or '(firfby t‘be«Hydroﬂatitks‘is a part
of Philofsphy, which 1 confefs 1 lookup-
0145 one,of the z'ngem'aufeﬂ Doélrines. that

elong to-1t, . Theorems and Problems of
W15 Art, being most of them pure and hands
j“”?‘f produttions of Reaf on-duly exercis' d
9n atienirvely confrder’d Sub)etts and ma-
g 12 them [uch Difcoveries as are ot
only pleafing, but divers of them furprt-
s and fuch as would make one at foft
Wonder by what kind of Ratiocination mer
came to attain the knowledg of (uch unobi-
ous



The Preface,

ous Truths.  Nor are the dels htfuan 55
and the [ubtzlty of the 'Hyolraj%aﬁcks, the
only things for vobich Yve may commend
Them : For there aremany, as well of the
more familiar, as of the more-abftruf e Phe-
nomena of Nature, that will - never -be
thronghly underftood, nor clearly explica-
ted by thofe that are ferangersto-the Hydro-
Jraticks; upon whofe Principles. depend,, be:
fides many other things the Explications of
moft of the Phyfuco-Mechamcal Expert-
ments, - we have Venturd to '_ p’r,ef ent tht’
Publick , andthe Decifion of thofe many
Controverfies, which they, and the Phe-
nomena of the Torrecellian Experiment
have occafun’d amaong the Modern Inqui-
rers wito Nature, '

But the ufe of this Art is not alone
Speculatrve, but Prattical, fince not onely
the propofirions 1t teaches, way be of great
amportance to Navigation, and to thofe that
wnquire wnto the magmitudes and gravities
of Boducs,as alfo to them that deal in Salt

wark(’! :



The Preface,
Workes:  But that the Hydroftaticks may
be made drvers ways ferviceable to the
Cb’ymz_ﬁ; ’ lbé’mf elves , to whofe Afrt
tlbat.lzofﬁne Jems 1o be fo little of Kin,
ot bere manife ’i I s emi in fevera
Colfjd mel{_ ,Z-tlﬁtftftrﬂ»fz‘ﬁ' plgch;:ﬂgl‘" d{c unl

cr ) "publifh’d parc of the
e, Wb“t I have * L’lf&- _Treatile of the vfe-

wp s fulnefs of Experi:
bErg dé’lmer d to that -]7147"; 'n':crtl:::l ;hilofophy.
pofe.

But that which invited me to Write [ome-
’bmg, ﬂf.thi.npart of Philofophy , 155 7ot
ouly ,‘hﬂtl think it conﬁderable, but that,
naththjbnding 1ts. being . (o, 1 find it éut
Yery litle , and not very happily cultiva:
t({d’.“ For "being not look’d wpon as 4 lej
ctpline purely Mathematical , the generast-
Y of . mﬂthematicians ‘loavé not n t!o Nr

ritings fo much as taken wotice of s
itch fef’ wunprov'd Ir, And fince the {la"’f
Mirable Axchimedes, who, in bis utle
Tragt | De infidentibus humido, bas lé’ﬁ
:u three or four‘ Very excellent pro]]oﬁtion{ 2

b ; 4 -
Ut proved by no very eafic Demonfirat?
ons



'The Preface,

ons) among dvvers others that have more ﬂf
Geometrical Subtility , then. ufefulnefs,
Thofe Mathematicians., that, ( like Mari-
nus Ghetaldus, Stevinus, and Gralileo)
bave added any thing . confuderable to the
Hydyoftaticks bave been (that Iknow of)
Very few, and thofe too, have been wont
20 bandle them o rather as Geometricians,
then a5 I)hiloﬂphers, and without . re-
ferring them to the explication of the
Pheiomena of Nature, And. as ﬁ)r"tbe
Peyipateticks , and other School-Thilofo-
fhers s though on .. fome Occaftons , as
when they tell us, That water weighs not
@ water, nor airein aire, they deliver
aflertions about matters belonging 1o the
Hydroffaticks , ( which tevim , 1n this
Treatsfe, 1 often take in a large fenfe be-
Cﬂuf e moft of. tbve, }&ing)s delrvered about the
wewght of B;)?iystlmﬁzy by cafy vayiations,
be made applicablet other Fluids ) yet they
are [o far from having Uluftrated, or tm-
prov'd them, that they bave but byoach'd or

creditc’d



"T'he Preface,

credited, divers of the moft erroneous con-
ceuts, that are entertain’d about them, So
that , they, 5eing but few Treatifes written
about the Hydrbﬂmicks 5 and thofe common~
'y bound up among other Mathematical
works, and (s written, as to require Mathe-
matical Readers, this ufefull part of Phi-
l"f Opb 9, bas been j carce known any fart_ber
then by name, to the generality év'n of thofe
earned men, that have been inquifitrve tnto
the other parts of at , and are defervedly
r C’C”\oned amon the iz'yg;enious Cultrvators
Uf the modern sz'/ofoplk/jy; But this 15 not
all, For (ome cainent men | that have of
late years, ‘treated of matters deruﬁqtz-
cal; hﬂving been prgpoﬂef 5d witb | ome er=
venons Opintons of the peripatetzck&cbaa/;
and ﬁ”di”(’, it difficult , to confult expe-
vience, about the truth of thetr Conclufions’
WVe tnterwoven divers erroneousDuﬂrznff
among the Jounder prapoﬁtions, which they
etther boyrow’ d from Archimedes , and
6ther circum]}eﬂ Mithematicians 5 o7 ¢~
T o vis'd



'T'he Preface,
vis d themfelves 5 and thefe miftakes beng.
delrver'd in a Mathematical drels, Mél
mingled with Propofitions demonfirably
grue, the Repufhtion of fuch Learned Men,
(from which I am far from defsring tode-
traft,) and the unqualifiedne(s of moft
Keaders, to examine Mathematical things,
bas prorur’d f 0 genbml an entettarnment
for thofe Evvors, that now the Hydrofta-
tecks 15 grown a part of Learningy whieh
~115 ot only difficult to attain,but dangerous
to'S tudy.
Wherefore, though acither the Occafion
and deﬁgne of this Treatifc exatted , nor
my want of skill and leafure qualified me
to White euther a Body or Elements of Hy-
firoﬁﬂticks 2 oyet I bop’d I miq])t doe [ome-
thing , both towards the illzfﬂra}éng, and to-
wards the refcue of (o valuable a Difci-
pline, 5}:"Puélz;{bing'tbe eizfuing Tmﬁ;‘
where 1 endeavour to difyrave the receiv'd
errors 5 by e_ﬁabh}king “Piaradoxes con-
trary to them 5 aud to make the Trut?f
the



'The Preface.

the better undgyﬁoogl and vecerv'd , pastly
byaway of Bxplicatiag them unimploy d in
deﬂlﬁqtical Books, and partly by con-
ﬁ’mmg-lheﬂtbz'ng; I deliver by Phyfical
and Jenfihle E}LCperim'ents. And aver and
above this, the more to yecommend Hydro-
Jtaticks Themfelves 1o the Reader , 1

ave , befides the “Paradoxes , oppos'd to
‘the Errors 1 would d’zﬁirove, tak,t’ﬂ,OC‘Y
<afuon by the [ame way, to make ont Jome
of the yfefu{(_gﬁ of thefe Hydmﬂatzcal
T’“‘_hfa that are wont to feem fbrange 10

Einners,

If it be beye demanded, why 1 hﬂ?"’
“ade (ome of my Bxplications [o prolix,
and h@‘W on fé’beml. occqﬁons 'mculcated
ome things. I anfwer, That 1hofe who are.
0t uS’d 1o read Mathematical Books 5 are
wont to be [, wndifpos’d to apprebend things,
that muft be explicated by S chemes, and
I have found the. generality of Learned
men, ﬂnd'e"\)"nvof‘t ofe new Pbilq[vpbe.’s
0at are not skell'd 1n Matbematicks 2 J0

‘ ' muc



T'he Preface,

much more wnacquarnted 5 then- I+ before
wmagun' d both with the principlesand Theos
rems of Hydroftaticks, and with the ways
of explicating and proving  them , that.
I fear'd, that neuther the Paradoxes them-
Jelves, that I maintain, nov the Hy{}otbeﬁ’f
about  the weught and prefJure of the atre,.
upon which, luttle bef’s then my whole Pnen-
matical “Book depends; would be 'througbl.}’
underftood withous fuch ‘a clear Bxpli-
cation of [ome Hydroftatital Theorems, as
to a perfom not Vers'd in Mathematical
writings, could [carce be [atisfagorily de-
Irverd in few words, And therefore,
though I do not doubt that thofe who are gaod
at the moft compendious ways of demonftra-
tung, will think , Imight tn drvers places,
have ﬁ"‘,”d many wori‘ without injury' to
my proofs , 4nd,thoug)h I am my felf, g

the fame mind I ex[pe€t to find them of 3
et L confefs that 'twas out of choice that
1 declind that .clofe and concife way of
wrikingsthatn athe cafes Lam wont "
| ' o



The Preface,
to efteccem,  For Witting now not 1o
edit my [elf, but to wftrull others 5
Fhad vather G eometricians fhould not
commend the [hortuefs of my Proofs,
ther that tbafe othey T{eadws,vwhﬁm
I chiefly defon'd 1o graufic, Jhould not
througnly ﬂ;pref?eﬂ;i the meaning of
them,
"But this is ot all ﬁw which I ain
f" C’mee gy feéf'g to jﬂathematzca/l
<?‘?dff"3. For jbmc (Jf them,, 1 flmr 2
WZH not like that 1 fhould Oﬁ'” ]CW
Proofs fuch PhjﬂmlJEchriment{, as
0 not alw.yes de;?lynﬁ”i""‘be ining,
ey would evince ,  with 4 Mathe-
matical certainty  and aceuratencf}e s
“td much lefs wal) they approves that 1
ould annex [uch Expervments to con-
- the E‘xplébatimz; , as if Suppo-
Jitions and Schemes , well realon'd o
w"’f’ 1ot fu[ﬁciem to comvince any
Tational man about matters Hydroj’m
tical],

2 In



'The Preface,

In ffnﬁver to this I muﬁ et
prefent, that 1n Phyfical Enquurics 1t i
often [ufficient that our determinations
come Very near the matter, thongh they
fall fhort of a Mathematical Exattnefs.
And 1 choofe rather to prefume upon the
cquity of the Reader, then totrouble bun
and my [elfwith tedious C ircum/ocut})ﬂf ,
to avuid the pofltbility of being mifun
derfbood, or 0_}} ‘geedi;{g gj& Can%lor. And
we [ee , that even Mathematicians
are wont , without ﬁna’ing any tnconvent-
ence thereby, to fuppofe all perpendicu-
lar Lines, made by. pendulons Bodiess
to be parallel 1o one anther :  Thoush
wndeed they are not 5 fince, being pro-
duc’d, they would meet at the Centre of
the Earth :  Aud 10 prefume, that the
Surface of every calme water, i aVé’f g
fel? 15 parallel to the Horizon ; ﬂ.ﬂd
conf equently, aPlan: Though N7 ﬁﬂﬂ'
nefs, themfelves think it the portion of
aSphere s dud though alfo 1 bave ¥



The Preface,

[ ”?“”} ‘Obf erv'd it 1o be bigher, where
{25 almoft contiguous to the fides of the

Vellel, then’tis in other places.
Moreover, fince we ﬁnd that thaugh
Watey will be wniformly raisd
umps to [everal hcigf)ts; but not to
Wty five foot, and will in ordinary
“pen pepes., “be almoft of the [ame le’*pel
Within and, without, but not 1f the pipe
¢ "'Xti'aordinary ﬂendﬂ‘; :uplm_ thq[mc’,.
wd divers siher [uch conﬁdqmtwm,l
may bavefomstimfs made ’uﬁ Of (2%
Profjions, thar [eemed mnot pofuttve and
eterminate enouqb to be emplc'jt’d.ﬂf
out matters to which Mathematical De=
Monfbrations  are lhougb't : ﬂ]’ﬂ’f’_’f
¢ "But I clfewhere grve an account
of the Jeruples T have about Juch De-
monferations, as they are wont 10 {?e ap-
Plyd 1o Phyfscal matters. And, in the
prefent Pagadoxes, 1 think, I bave not
(d\')?e ”othingjifin my Hydrqﬂatiml. Ex‘
Phications Lhave made it appear; Thatin
a 2 Expe-.



The Preface.
Experuments made wuth [uch Liquors and
Glafles, as I employed, the Rules will
bold without any [enfible. or at leaft any
confuderable byror for thereby we may
IL’_Mn the Truth of many tbings, for the
main, though tn {ome we [hould not have
attatned 1o the exatine[s of meafures
and proportions ,which yet our endeavors
may affift others to arvrve at.
 And as for my confirmation of Hy-
drqﬂatiml propofitions by Ph/vﬁml Ex-
pervments 5 of [ome Readers diflike
tbatlvqy > L make no doubs but that
t%nqimﬂmtw@aﬁmwibbﬂ
thank me forit, For thouyh, wn pure
Mathematicks, be that can’ demonftrate
well, may be fme of the Trutb'of a
Conclufuon, without confulting Expert-
ence about it : Tet becaufe demonftrati-
ons are wont to be buily pon Su])poﬁtif
ons or Poftulates 5 and [yme thints >
though not 1n Ayithmetick or Geo-
metry , yet-in Phyfical “matters 5. are

wont



"The Preface.

Wont to be taken for granted, about
which men are lyable to Jlip into mi-

akes 3 even when we doubt not of
the RﬂtiUfiilﬂtiOﬂ'5 we may doubt of the
Concluﬁm‘, becaufe we may of the
Lruth of fome of the things it f Kpppos

. dud this. Confideration, if there
were no other, will, 1 bope, excufe me
to Malbematiciam, fﬂar Wﬂtﬂhg’to con=

ute [ome reafsnings that are groen out

o Mathematical »Zlcmmﬂmtiom; For
I,f “ppofe 4t will be con]{dér’d," that
tinfe who(e ;j)re upd'd Demonftrations I
Xannzne, though they were | omeof t'bé’fﬂ

“rofeffours of = Mathemarieks > yor.did
ot W yite meerly as Mathémattchins s it
Partly g Naturalifts : [0 that to qtﬂl'
9% thetr Tepets L ouht gt 10 ‘dif pa-
"age thofe, as well certain, as exc. llent
‘a?d moft uf eful S céences,pweﬁ’lathemﬂ'
tz‘cl‘,\,’ any more then that the Mathema-
tctans thas follow the Prolematck,the Coe
Pernican theTichonian,or other Syftemes

a3



'The Preface,

of the world,. Wyite Baoks. 1o wanifeft
one ansthers Tamlangm@s i Aftrono-
mical matters 1 And therefore (1o pro-
ceed to what I'was about 1o fay) ut can-
mot but be 4 fatisfatlion to a wary man
10 confult enfe about thofe things that
fall under the Cognafance of it, and o
examne by Expe;iences, -whether men
have not beezz»Wz{ﬂaken 1n thetr Hypmh-f -
Jes and Reafonings, and therefore the
Learned Stevinas btmfelf (the c'h“’f
af 1he Hoderne Wriers of Hydrofta-
tzqks‘);tbﬂ%gbt.. fit;, afier the end of bus
Hadvaflaical  Llepments, 16 add v an
Appendix fme Pragmatscal Examples
( és-.hécall{.:tlfie;n); that 15, Mechanical
Experiments {how coeni I now inquire
Hot )" to copfirm the Truth .af his Tenth
Propafition) 10 which. be- bad, ot far
ﬁ'am the be{gimzf;zg of hts Book , aunex-
-ed what be-thinks o THathematical De-
monfbration,  dnd, abupt ihe Very, Sub-
je{fs we are new wupon the follan’iﬂg

Para-



The Preface,
Paradoxes will difcover [o many mistakes

of eminent Writers  that pretend to have
m‘”h@matically demonftrated what they
teach,that it cannot but make wary Natura-
lifts Cand tis chiefly to graific Juch that I
publafl this ) be [ omewhat diffident of Con-
Ceufions, whofe proofs they do rot well un-
derﬁ“”d. And it cannot but 1o fuch, be of
&reat fatisfagiion to find the things, that are
gt them verificd by the vifible teftimony
of Nature liey [clf. The importance of this
Subjeet, and 1he frequent Occafuon 1 have to
make 1 of this kend of Apolory, will I
b“}’e, procure me the Keaders ])M&?on of 1

“ve infifted [omewhat long upon .
. Afier what has been bitherto difconrs d,
twil be eafte for me to g1ve an Account ; Wiy
Iy remifed thefe H)’c(l;ﬂaﬁatical meadoxes
o the re ft of the A pl)enélix wherewith they
e pow Z)uéhﬂ?,d : For * An Acconntoftf{is
? [ [
e agrea pan of iy BRI
at Appendix, was 1ihers  Adverties

10 be 4 further Explication meazto'heAe2

a 4 "f



‘The Preface,

of fome things delivered in.the “Book it 15
Jubjoyn’d 1o, and the vindication of them
fromnvalid objections : And fince 1 bave
generally obfery'd, that the -whjetiions that
have bin , either publickly or provately 5
made ayainft the explications & reafomngs
contain'd 1z that Book , were wont to proceed
from mz{cquﬂintcdnej 5, cuther with the tr ue
7otz of p’@e wety, bt and i ])ring af the atre y18
L mamtarn them, orwith the Principles 4724
Lhearcans of Hydroflaticks or elfe from er=
soncos Concerts about them 5 I thought 1t
wou/ol'mufb comlz'!ce to bv!b .tbe ﬁreméntio*
ncd ends of my Appendix, 1f 1 clear'd up
that Doffreue 1o which my Expestinents and
reafomnys liave becw all alony Confonants
¢ u‘hvj e bcm‘gr‘ Ciiber nol s’{.r'zo;vrl_u,or il 1«{713“”
derflovd,, [eemis to bave occafion’d the obje
é:2oms that bave beew bitheriomade ayanft
Ihe‘ H):Zzot;brf cs 1 havpe pruj/oy’(,l 5 07 the:
Explications i bave ihence qirven. And
however, stzie the Proofs I )uffér for my
epiiIIng ave j‘or the muﬂ part. drawn ﬁom'

| Expe-



The Preface,

Ex’f’e’i”?!?lm new ¢ eafieand that my aim
25but 1o difeover Truths, or make them out
Y clearer . explications ; without [uppofing
ke thofe I diffont from , any thing thit 35
enbf” precarious or fcarce, Zf dt"d”’, -
tenlgible 3 Lhope that of 1 Jhould not prove

apf)lenougb 1o reach my ends 5 'jé’t‘fhé In-
&emous and E gquitable Feader will approve
"3 Defune; and be advantaged by m 1y Bx-
L‘eg»f;tzént;‘;gfWhi([g fgme_af the c'hléfkﬁ,.
i Jome of the moft difficult, havisig been
Jeen (divers of thems more then once‘)'ibﬂhf
i,oyal SOCiet\y 2 'ﬁlf, or ib)"vll?l'(]f’"ﬁm’"
HMembers”, ofats ut will ,;I-prd}lmfa bebut 2
7eafonably requet, if the Reader ’thﬁtﬁ?éﬂ

V2 the curdofity to try them over AzaR> 7

‘)ﬁred"not;’ta“tbe bafty jn;dzﬁruﬂmg the
nalters of futtsin cafe be fbould not be able
“ ﬁ"ﬂ tv mak ey 'y tbi}zg fuctéqd accor-

g to fxpt’ﬁt‘ation, For as eaﬁe}’ as 1 bave
Pdeavour'd- 1o make thefe ExpérimentSs
Vet Ldarenot. promife my [elf that they
will al] of tbem'Ze proviledg d from the fate

where=



‘The Preface;

whereto I bave obferv d other Phyfico-Ma-
thematical ones to be not [eldvme obnoxions
from [ome unheeded Phyfical Ciscumftance
by which thfe that are not acquainted with
the [ubtleties of Natue, or, at leaft for the
time, do not Il 'ufﬁciently conﬁder them, are
apt to-be unpofed upon,

This Advertsf ement will perhaps be befp
tluftrated & recommended by an inflance.
And therefore 1fball [ubjoyne ane that will
poffibly feem fomewhat odd,

At bas been taken notice of by two or three
Ingenious modern Mathematicians, and 1
have bad. oceafion to make it out b y pasticu-
Lay Experiments ,that waym water 15 lighter
i {pecic then cold : whence it has been de~
duc d ibat wax. aud otherBodies,, very neat
ﬂ.qfflpohdlemnt with . common water, wilk:
Jwiman that which is cold,, and ﬁmkin that
which ts hot or lukeawarm, Which Expert*
ment though as it may be (aud perbaps it has:
been ) tryed, Iveadily allow to be agremblﬂ
to the known Laws of the Hydyoﬂatick; ,t

| ¢
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Yet Thaye [ometimes undestaken that the
’")’“l‘_ﬂ?ﬂulﬂlf have a quite contrary event,
To this purpof " having taken [ome- yellow
SeSwax; which was formed into 4 Pelles
of ’hﬁ'_ bzgnef 5 of aCherry, and, by thebelp
° alutle Lead yoas made [0 near equipon-~
erant to cold watey 5 that, being lmt avery
.Ztt/e l.agamig%' avery mﬂll dzminution pf
S weight wild make it emerge, I remov'd
! out #}b?’f‘%ry cold water, wnto fome that
14 'bzfl }iwpo f izly made lukewarns,. ( or 4
ittle ware they [3) whereit quickly, fome-
What tythe yondey of the lookers onsappeare
10 S oy e tt;P'Of‘tbé water, And:thattt
b oy |; ufpeghed ihat it was fuppor-
ted by any Vifshl bubbles swhich 1 bave ob-
SrVed i fime caf e Yo buoy up EveRPeV
B‘*d“?f‘5 wnd; decerve:the. unskilfuly o 2n=
;ltenmw, y H’m klywwugh duc k’ d"i‘béi‘bﬁl -
% 2 0r 3 tomes under w}zter to throw W”’
Ufs motwitbfhanding which it confhantly ve-
turn dvofloat , and et being remo d again
ity th"f ame: cold “water- 1t bad been taker
out
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sut of 5 and duck’d-as beforetg Free it ﬂﬂm
adberent bubol.s i lay quietly‘ut the bo
tomand, though rais'd [everal yimes to
®pper part of’tbe Water wonld i;;zmcdmte[{
Jubfide again, and fallto ihe very lowef
Now that w* iwvised me topromife an BX
periment which [eems to contradiét the priﬂ"
ciples of the Hydroftaticks; was not any &+
ferush of thfe principles themfelves, but!
conjeciure 5 thatas -by warmth the wat?
would be made a lisile lighter n fpecie the
’{wa: b;efare 5 f 0 by tbe f amé wa?mtbibeﬂﬂ'
Fituous. and more agutable parts of the wa¥s
whofe texture s loofe enough, would be for"
what though not viftbly ) expanded, “’.M
would b)l !hxt‘expﬂnﬁo'n gain‘nvgjcat@r an

vantage towards floating ,then the tacreas :
Bigbtne s of the warer would giveit d1f170ﬂ
tionto finck, dud I ;Coﬂﬁfm?dt this conpetin”
by a farther experiment, which.at firft wo
1t [elf [omewhat Surprifing to theBeholders
For when the waxwas firft taken out of e
cold water,( immediately impers’din! ‘
' Wa[ﬂ’)
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Wr.m,it would readt ly envu| ) ﬁnck,ér'éemg
With 4 quill or a kptfe) rais d 1o the top of
We water ot yould apain fall Aown shut more
WLy then at the e’?ggénihg ,a fterﬁ)me ﬁ'w
Minutes, if it were rais'd to the upper parts
f the water iy wonld remain afloat.(And L
¢ known it when it had remain 4 awhile
Mer at the bottom, jb 1o erier{€s that zf I
Were f ure no mgheeded kubble.r bﬂ{l- been
newly generated,, and held it upst might ve
71d to cmerge of 115 own accord ) as o L0e -
ther ﬁde,being ut into the cold water as foon

% €Ver 1t ypgs taken out of the wari it WW{
7 the vey, firft float jand berng then knockd
OWnwards it woyld ,rerzdi/ y }naﬂgk,ﬂ’gﬂm
e upper part of the water 5 but 1 [‘am—
i ”d to fend 2t dowmwards aéout' 6 or']

tszS(moye or f‘ewg}) fucceﬂ?wl s it wooud
“merge every ‘time move [Wivly then uther

nd ay length not emergé‘at all cven when
5 it in water made beavy by betng h’nga
D tnfrigidated with falt aud fnow plac da-
out the Glaf's, Which Phenomens I had
. thougﬁf



'The Preface,

thoutlt 1t reafonable to expedt, becaufe ]
prefun’d that the Wax bewng remov'd 1
mediately out of the warm water, into th
cold, muftrequive [ome time, to loofe tht
adventitious expanfuon, which the waymth
bad given i, and muf} be depriv’d of it. by
degrees, by the coldnefs of the water 1nt!
which the wax was transfersd, As on tht
other fide, there maft be [ome time necefJar)
for fo luttle awarmth s that of the tepid (0
little more then teptd ) water, to grve the
wax that addition of dimenfions (which alfﬂ
2t muft recerve by degyees ) that was nece)’
Jary, i f] pite of the rarefattion of the wa!
tery tomakeat floar. 1 might add,, that tbfﬂ

Tryalswere repeated, for the main, wt
more Bullets of wax thew one,, and that the)
Jucceeded fay otherwife, when, wnftead of #
prece of wax, we imployd a pors’d glﬂf §
bubble in which the temperature conld mak?
exther no_change atall, or no conﬁdembl"
change of dimenfions, And to thefe Imigh‘
add other circumftances 5f 1 did not remzzfﬂf
e
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be":' that I mention thefe Tryals but occaft-
onally,and 1, make the cantion, formerly e«
<ommended 1o the Reader, appear not 1o be
Upertinent,, fince a H ydroﬂﬂtim{ Expers-
menttrue i ts felfmay eafily mzfafr(j by
w"f'luaking Juch Circumﬁamm das tis not
€aﬁe to be aware oﬁ
"But by this Advertsfement 1 Would by
"o means divest Men from being diffident of
Ydroftatical Tyaditzons and Experumentss
075 befides the many Erroncows Opinions,
ere aye mayypps of fatt, whofe Tmth, tho
"0 Queflion’ 4, but butlt upon, 1 tbl_nkoug,ht
10 be by ought to tyyal, For seven whilf} Lwas
Ot luding ihis Preface, 1 found that divers
Ven of the Moderns Vs pﬂrticu/ar!y avery
arued Man that has lately Writen of Hy-
roftaticks , have much troubled themf?l’ves
Y0 render 4 veafon why, fince, according to
Wetr Dotyine ; watervwezghs not 12 water »
Woodenveflls though of ool g
ter then water., bein Lby eaks, o atherwzﬁ?,
Wd wi, water, [hould ﬁnckand yemaln ;zt
‘ e
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the bovtont of the water :wheveas judging this
Phaenomenon difagreable to wha 1 look
upon as the Laws of the Hydroﬂatz'cks, I
was confirn d in that opinion, by ha"oing had
the curtofity to make fome tryals of it ,with
4015 vefJels of differing fbapes and frzess
whereof two were of wax, whébbgihaugh #
malter but Very little /zghtcr then water , 1
conld not ﬁnck, or keej) jﬁnckﬁj ]Jr)url‘ﬂg
water tnto them, or | uffering them to ﬁll
them[elves at leaks made near the bostoms
and of they were deprefled by force or
weights, they, as alfo the wooden Veﬂ;’/f ’
would wpon the removal of the wnpediment
(and [ometimes with the cavity upwards)
cmerge.  And I am the more [olacitons 1
bave things in the Hydroftaticks duly af
fermz'n’d 5 becaufe the weighing of bodics
in Liquors may bereafter appear to be on’
of the general ways Ihave employ'd, and
would vecommend, for the examiming 0f ak

mofy all forts of tﬂngiéle Bodies.,

HYDRO
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OWer Orifice of the pipe, (which we (uppof®

tobe Parallel to the Horizon) and its height ci
qud



THE CONTENTS.
~qual to a perpendicular reaching thence to 1‘5‘
top of the water; though the pipe be much 1"
clin’d towards the Horizon, or thoughit telf
regularly thap'd, and much broader in fon
pasts, then the fald Orifice, 1)7
Parsy. That a Body immers'd ina Fluid , (uftai?
a lareral preflure from the Fluid; and that i
ereat’d, as the depth of the immers’d Body, b€’
neath the Surface of the Fluid, increafeth. 14}
Par.8. That water may be made as well to d¢’
prefs a Body lighter thenit (elf, as to buoyé‘;
up, 1
Par.g. That,what ever is (aid of pofitive Levity,’
parcel of oyle lighter then water, may be ket
in water without alcending in it, 169
Par.yo. That the caufe of the Afcenfion of wate!
in Syphons, and of its flowtng through the
wmay be explicated without havinga recous c<
to natures abhorrency of a Vacuum. 170
Par.11. Thatafolid Body, as ponderous as an{
yet known, though near the Top of the wate!!
it will finck by its own weight; yet if it be plac’
ar a greater depth then that of twenty times if
own thicknefs, it will not finck, ifits defcent b¢
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other equal past of the fame Surface
by -another perpendicularly mcumbent
pillar of the fame or cqualBa’ﬁs and
heighe,, as well as of thefame Liquor,

But Thirdly ;  Though whillt our
imaginary Surfaceis equally prefs'dup:
on mnall parts ()f it , the LIqUOl' mufl
retain its former pofition ; yer if any
one. part comes to have a greater weight
mcumbent on it , then there is upon
the reft, that part muft be difplac’d,
or deprefs'd, as it happens, whens
flone 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 plais
that is contiguous to the lower part of
theftone , having on it a greater weight
then other partsof the {ame Surface »
muft needs gjve way | and this will b
done fucceffively ¢ill che ftone arrive at
the Bottom ; and if, onthe other {ides
any part of the Imaginary .,Surfacelbé

€
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le_fs prefs'd upon then all the ref} ; 1t
Will by the preater preflure on the other
Pasts of the Surface be impell'd up-
Wards , till it haye attain'd a height, at
Wiich the preffure (of the rais'd watees
And the ligher or foating Body. (ifany.
2erebey that leans- upon it » an}dgta-'
fhates gopecher with it, upon the
Jacent part of the Imaginary Dur-
face) Wilf be equal to: %hat*wbl‘:h
Sears uponthe other parts of the fame

urface .

l.kA_Hd becaufe this feems to-be the
1Ke]iefy thing to be Queftion'd i onr
umptlon s tbough he This Experiment and

. Conf: it ~ the Expligation of 31,
Uve .ﬁdCrS It ateen ifero fome they :fhould
he - 2Will eafily enough e fiem_imesmbat
O indue’ O Sbfeure, wibl be eafily
Yet I Me d to grant IC: undevflood by ‘the Fi-

’ - d - Explicat1-
: fhall here endea- ﬁ:;“b:f:nging,ro the

U to evince it Expe- firh enfuing Paras
Ilment : doze.
ally ; and chat

ay "o other way of proof , then the

m I' . e . dif"
COuffe,lmploy #llalong chi prCfenitTakc
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T'ake thena Cylindricat glafs pipe,
of a convenient Bore openat both Ends,
let the Tube be {teadily held perpendi-
cular to the Horizon , the lower end
of it being two or three inches beneath
the Surface of a convenient quantity of
water , which ought not to fill “the
Glafs Vellel that contains {t, ‘The
pipe being held in this pofture , ’tis
manifelt , that the water within the
pipe’, will be almoft inalevel withthe
Surface of the water without the pipe
becaufe theexternal and -internal water
CasI am wont for Brevities {ake to call
them) have free intercourfe with one
anotherby the open Orifice of the im-
mers'd End of the pipe : yet I thought
ﬁc to infert the word alm«ﬁ » becaufe
if the pipe be any thing flender , the
Surfaceof the water inic > will always
be fomewhat higher then -that of th.e
water.without it , for reafons that tis
not.fo neceflary we fhould now inquire

after,
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after , a5 s , that we fhouldhere de-
ire o h

1ave this taken notice of onee for
aly g miftakes may be avcxded
Withoye 5 troublefome repetition of; .tht;_
Merence in heightsof the Sgrfé}cg o:t
‘Juors within pipes and Wit .
them » 1 cafe thCy be any thing
ﬂender. h ’
The p; e ‘being held in the new ‘
,memion%f,oﬁmf if you gcntly poure
3 Convenjen Quantity of Oyle upo
,tbe exttrnal water ,@you fhall fCC, Thac
o the Opyle grows higher and higher
Boye the Surface of 'That water , the
pdter wichin ic , will rife higher and
b ey > and. continue to dofo , as long
>Y0u continue to poureon oyle s Of
1Ch the R eafon feems manifefily to
be his 5 "T'hat in the Imaginary plaine
tha pafles by the: Orifice of the im-

Ters'd end of the ipe, all that isnot
Wlthin the Compafg of theOrifice , 15

sd to.an addicional preflure frcg}xll:
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che weight of the oyle which fwirms
upon the water , and that preflure muft
{tllbe increas’d , as there is more an
more oyle poured on 3 whereas a Cis-
cular parcof the Imaginary plain, equal
to the Orifice of the Glaffe, is by
the fidesof the pipe fenc'd from the
immediace preflureof the oyle 5 fo that
all chofe other parts of the water ;, be-
ing far more prefs'd , then that part
which is comprehended within the Ca-
vity of the Thube.rand cofequently che
prefs'd pasts of the external water, are
by the equal oravitation of the oyle,
upon the pares of the external water,
impell’d up into the Cavity of the pipe,
where they find lefs refiltance , then
any wiere elfe ; till they arrive at fuch
2 height , that the Cylinder of watex,
within the pipe., do’s as much gravi-
tate upon the fubjacent part of the Ima-
ginary Surface, as the water and
oyle together, do upon every othes

equal
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“al part of the fame Susface or plain,
ut as well the former Lemma, as this
*Periment | will be fufficiently both
%9 and. dor fimd by the following
CPlications ; 1o which I l‘noul{lvf(;;
that R eafon forchwich proceed ; Weee
f fot that; fince divers paflages © Aire
fguowiﬂgi:fr reatife fuppofe the . hu
to C:a sBOdy 1ot devoid of 'Wslg L,
whith}'ft'— divers Iearned adherénts to
.ﬂ,\g :’\P‘éripat‘etick‘ Philofophy do refo-
e s e
Ty oething for the proof o
Aig though T think the. Arguments
We haye imploy’d.to that pur pole alrea-
N > do ﬂmnglv evineerit : yetif I may
1 dlowq anticipate ope -of my Own
garetiments of che- Appendi , 1fhall
Ve an inflance. of the weight of . the
Aire > TIot lyable fo-miich as to thofe
A d obiegiops , wihich fome. of the
' 1.IP“)telia'ns ‘have made againft: thofe
Proofs
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Proofs, wherewith we have been {0
happy , as-to fatisfie the leartied [t even

o: aur profeffed Adverfaries,
We caus'd then to be blown at the
flame of aLamp , a Bubble of glafs
(of about the bignefs of a {mall Hen-
egge ) which, that it mighe be light
enough tobe weigh'd in exaét Scaless
ought to be of to greater thicknefs, chey
1s Judged necetlary to keep it fromber
ing ¢ when feal’d up with none but ver
rymuch expanded aire in it). brokes
by the preffure of the ambienr Atmor
fphare, ‘This bubble was ¢ like 4
Peare with its (temime ) furnifh'd witl
avery flender pipe of Gilafs;: at Whi'Ch
i wasblown , that it might be readilf
fealdup ; and then( the Aire within ¥
beingby the flameof the Lamp gradu
ally‘rarified , as much as .convemently
couldbe ) ‘whilik the Body of the Bul
ble was exceeding hot, the newlf
mentioned ftemme was nimbly put mg;
%5
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,the"niddle of the flame’; where, by
;e,afon of its flendernefs , the Glafs,
. ‘0 was exceeding thin, was imme-
lately melted 3 Wl]gercby /-thc Bub?]le
‘éas Hermetically feal’d up. "'"IT 15
af being permitted leafurely [:0
S Tcould afterwards keep it ¥
Me gy, hour . of 4 day , or2 week , o;‘
honger s iff thought fic ; and When
Ia 1 Mind ¢g (hew the Experiment,
{)put tin ope of the fcales of an exact
mance; that would turn , perhaps
Wlth’.the 30th, or soth, Or leffe parc of
St and having carefully CO“.“F‘;:‘
ﬁolls it, Ithen warily broke QH b ;
ujdd end, placing a fheet of paper jut
of S the {cale to receive the fr‘agmcl?.ts
th the. lafs : and putting in agen
thofe ffagments, that fcale wherein
pge lafs was would confiderably pre-
thtf'lderate 5.which it muit do- upon
t ACount of the Weight of f:\lt?;
e | eng no other caufe , either
U T needful
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needful | or yuftly affignable , but che
weight of the Aire that rufh'd inco the
Cavity of the Glafs, as finding lefs
refiftance there then elfewhere, by
reafon chat the included Aire had it’s
{pring much weakir'd by it’s greatex-
panfion, ’
This Experiment I many times try-
ed, fomeumes before fome Virtusft,
and fometimes before others 5 who all
allowed it to be conclufive, For hert
it could not be objected as againtt the
weighing of Aireina Bladder , ¢ which
“objections yet Icould eafily anfwer
if it were now proper) that the airt
which ponderates | is {tuff'd with th¢
Effluvia of him that blows the Bla('i’
der , and (befides that ) is not aire ¥
its Naeural ftate, but violently com-
prefs'd. For here ‘tis the frec aire, and
in it's wonted laxity, that makes th¢
Grlafs preponderate,
Aud that there is a great Ingrefs gg
t
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3:& Xternal ajre , is evident by thele
l Teg haznomena. 'The one, that if you
hen o0 attentive Far , you {hall plamly
na & Kind of whiflling noife to be
;r} aq )Y the exterpal aire » asit ruﬂtfs‘
‘lolently in- upon the breakng of the
fGlafSS The other § that Izhe l{bal‘g:
hal Ohof the ajre, feal'dup 10 the u )
d k Ei“g very great, there 15 2 grea
teal' of fpace left for the ambient a1§c
no'f UPon jes admiffion ; and the grefa,
ﬁte " 9% this R arefaction may be gu§u Sb
g ot by the breaking of fuch bub-
10w and chen by the preffure of the
ly eomal aice,ywhich is not competenz
a{fam&ed By the Internal to refill ; and
\ | by the third Phanomenon I 111(&}}-
ine& 1 take norice of , namely, ,Thau 7[‘
tllx "2 of breaking off the feal'd e_nd 0
dos Gafs i1 the aire, you break 1t ugf
Pe Yater, thae Liquor will, by tie
t feq“,te of the Atmofphexre, be fQIFd
" g up like an artificial Fountaine
T C e inco
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o the Cavity of the Bubble, and fil
about three quartess of it. By which
lalt circamilance 1 gather, that the
weighe of the aire is more confidera-
ble then evmany, who admit the aix¢
to have weight, {eem to imagine, For
we muit rot {uppofe, that all che ais¢
contain'd in the Bubble, when broke
weighs nio more then the weight requi-
{ize 1 the oppofite Scale, to reduce the
Ballance to an Aquilibrium ; fince this
addirional weight is onely chat of the
aire, that intrudes on the breaking of the
glafs ; which aire, by the Obfervations
newly mention'd to have been made
with water, appears to be but about
three quarters of the whole aire com
Qain'd in the broken Bubble ; and yet,
according both to our Eitimate,
and that of divers Vistuofi, and fome
of them eminent Mathemaricians whe!
the capacity of the Bubble ywas (host of
two cubical Inches, (and fo propos-

tionably
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l“ﬂtably Wother glafles,) the nice Bal-
I‘htt us'd, manifeited the new ly ad-
ne&rh ire to amount to fome mgu.
y°nd ¢a grain, and {ometines be-

gy, ' b»Caufe one of the laft Experi-
“’mht hat I made to this purpofe,
eﬂ& d Bubbles was none of: the

S“b accufate I fhall conclude. this
of ; it €t with the following account

A, thy at the
0 olafs Bubble, blown
?e?ln of Iiabms ard Hermertically
(e dw tn the cortained aire was €X-
| dmul}’ ramﬁed was . Lounterpoxtbh c
L ai °¢ paire of Sca es, and ‘hfgt a-
Ry ; [lex bemf* brokenoff, 2 } he ap
p@a o the fame Scak,thewm%idmn_
feg - d g be increas’d {be hc:erg—‘hs -
> A pretey deal abov
%nfe uenﬂ$ ver);r near, if not ﬁﬁ gi
(go e, Lailly, having by fome {lhc%
N S 10 very c;éﬁea mattes) ﬁlw: h
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with common water , we weigh'd the
glafs and water together, and found che
latter; befides the former, to amount
to 906 grains : {o that fuppofing, ac-
cording to our former Eftimate, coun-
tenanced by fomeT'ryals, that the re-
admitted atre,which amounted to ; of 2
grain, fill'dbut ? of the whole Cavity of
the Bubble, the aire that was init
when feal’d, poflefing one quaster
that Cavity, the whole aire contain
w the Bubble, may be reafonably pre-
fum’d to weigh a whole grain 3 in which
cafe we might conclude cabitracting
from forne little Niceties not fic-to b6
taken notice of here, as elfewhere) that
the water in onr Experiment, weighe
very little more thennine hundred tim¢®
as much as an equal quantity of Aire
:And tllere?Qre, thongh we allow, - tha?
man Bxperiment o diligently made, #*
chis was,the aire pracexiftent i the bub”
ble'did ot adzquately poffefs fo muc?
a6
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flxtho\n.t h part, but abgut q_ﬁft or
2t s Cavity, the aire will yetap-
o eavy, thag this Experiment will
N * well with thofe others, recorde,d
L0 T'reatife, wherein we afﬁg\f} d
th €10 rotunds) a thoufand to One,'ﬁoli
G.. Droportion wherein the {pecihic
“IEy of warer exceeds thatof aire.,
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PARADOX 1

That inWater, and. other Bluids, the low-
er parts are pref s'd by the upper,

PRovidc a Glafs veflel of a convent-

ent height and breadth A, B, C. D.
fll'd with water almoft to the Top;
‘T'hen take a glafs Pipe, open ac both
Ends,Cylindrical, and of afmall Bore,
(as about the eighth or {ixth part of a0
Inch i Diametgr, ) Put the lower End
of this Ripe into clear Oyle or Spirit
of Tarpenrine ; and having by Suétion
rais'd the Liguor to what part of the
Pipe you think fit, as foon as it is theres
you muft, very nimbly removing yous
Lips, (top the upper Onifice wich the
pulp of your finger, that the rais'd Li-
quor may net fall back again: ‘Then

taking
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t"‘kmg the Pipe and that Liquor out O.E
’thgo ¢ of urpentie,, place it .pe;-
P*mdic*ﬂ‘clﬂy in the Glafs of water; - 10
% thae ¢ ¢ Surface of'cheOyl?;mth;
t( Vater without the Pipe ; and "“éng_
wone ol you take off your
SCr'fmm ”che’u%per Orifice of the Pipe,
e Oy “willinot fall dovvrat the lowﬁl;
‘Q{Viﬁ‘%;thouo-h that be o ey b}lF Wm
iy ftifpe‘m?ied. avthe fame ncagh'g; ol
EQ?Y thc‘r‘ei_: abouts; ‘that it refle
= Ore . . .
. Noy, Oyle of Turpentine, %‘?“;’ﬁi
heavy Flui({' does, as fuch, te}ldd b‘?. thc
W, ¢ S, and et bemgﬂopp ﬁi’;c o
le‘afS it fe(‘f"“‘WhO(C’lOWEY Ort
¢ t:O > : f‘
edby the preffuse (upwar e 10
o Derege 1, < Lhece 2o
ok Cyie ‘to which the Eh; being
oty Ty o(cribyd, -and chis b

{uffici-

Pen, it wonld cerfainly fall:"down
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fufhicient to give an Account of it, as we
fhall prefently fee, For that it is nos
any contrariety in Nature, betwixt the
oyle and the water, as Liquors that will
notmingle, is evident from hence, ‘T'hat
if you had remov'd your finger when the
Pipe was not fo deeply immeys'd inthe
Glafs, but that the Surface of the oyl i
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; notwithitao-
ding its prefum’d contrariety to water,
would have freely fubfided m the Pipe,
till it had atwain'd an @quipollency o
preflure with the External Water,

‘The Reafon therefore of the Phz-
nomenon feems tobe plainly this, Sup-
pofing the imaginary furface, onwhich
the Extremity @ of the pipe P @ leanss
tobe G H.If that part of the Surface,of
which the Oyl leans at ® , beas muchs
and 10 more charged, or prefs'd upgi‘

y
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d}' the weight of the incumbent Cylin-
¢ of Oyle R_X, then the other pasts
o the fame imaginary Surface G H
aée by the water incumbenton Them ,
DS s 1o Reafon why that past at £
oyl be difplac’d, either by being dc-é
0,15 by the weightof the Cylindero

, G
e X9, or raisd by the equal pre
i‘;lre of .V%ter upon th);: other parts of
Superficies ¢ H,
hAr‘d thac this Equilibrium, betwist
Iy Oyle and the V27ater, is the true
faa‘?f? of the Phanomenon, may be con_;_
t{fmd by obferving what happens, It
b: ltitude of eicher of the two Liquors
‘dlterd iy R elation to the other.
netd (Firfhy we have already taken
fotlcea That if the Cylinder of Oyle
tﬁach 1 the Pipe, much higher then
3Uof the Susface of the water, the
sf)yk:- Wil defcend : OFf which theRea-
8“ % Becaufe the defignable Susface
\ H; meg mosxe Chafg,d at :Q'dajgl;
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any whee clfe, the part @, beirg una-
ble o refift fogreat a preffure, muft ne-
cellarily be thrut-out of place by the
defcending oyle, - ; ,

Secondly, "This fubfiding will conti-
nue but till the Surface of the Oyle i
the Pipe be fallen almoft as low as that
of the water without the Pipe ; becaufe

then; andnotbefore, the parts at 2 are

but as much prefs'd by the oyle, asthe
other parts of the Surface G H. are
by the water that leans upon them.

Thwdly, "Tis aconcluding Circum-
ftance to our prefent purpofe, "That if
the Oyle and Water being in an ABqut-
librium, you gently lifc up che Pipé, as
from: € to §, the depth of the. water
being leflend, the ayle in the Pipe will
grow praponderant, and therefore will
fall ont w1 Drops or Globuls, which by
the greater Spetifick Grravity .of the
water, will be buoy’d up to the Top
of the ‘,Liguor, and there fote = f?\ﬂﬁ

il
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Bk’ You lift up the Pipe higher and
any htowards the Surface L A, more
By Jore of the Oyle will run ount,
itg A0 yOu top the Pipe any where in
Ote cent, as at §, the Efluxion of the
the will likewife be ftoppd. Andat
Re lfmagmary Superficies 7 K, ‘as by
frola on of the {hallownefs of the water
of nLto F, 0r MoK, the preflure
he Water upon the other parts of
Surface js not near fo great, s i
| was %on the Surface G H, wherethe
fgnter had greater depth : So by rca}

the OF the proportionate Efﬂquﬂ o
SO0, whil i he Pipe was lifted up
of M Qto § , the remaiaing Cyhnder
% °¥le incumbenc on §, is 10t able
Prefs that part of the Superficies
of o ore (trongly then the other parts
Wag ¢ fame Superficies,are preft by the
Py Incumbent on them,  Andif the
bepe be lifred up till the lower Orifice
oft rais'd ro 75 chat 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 {carce be any left inthe
Pipe TV,

Fourthly, Butif when the Pipe refts
at the Surface G H, where the oyleis
in an Aaquilibrium with the water, you
fhould inftead of lifting it from _to >
thruft 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 G5
and fothe Pipe will containe befides 2
longer Cylinder of oyle & 17, a {hor
ter one of water £ O, For the pipe
being transferr'd from the pofition P £
to the pofition O N, there is a new I*
-maginary Surface E F, that pafles by
the lower Orifice of the Pipe, Now
the part of this Surface at O will not»
by the Incumbent oyle alone, be prefs'd
as much as the other parts of the gme

e
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Fope s 21¢ by the Incumbent water,
W‘lththe oyl alone was but inqumlzbrzum
th the water, when it was no deeper
nL G,or H M {fo that.the Otlzl,er
S of the Superficies E F, being :
th rgapr,efs’d upon by tlhe Zvagcxi,e X;huen |
- BdItat O by the oyle, the O,
itve Place, an{i be bﬁoy’d up by tl}lle
W o5 (which, if it were not for the
u “Rhe of the c;yle, would be impell d
faoe 0 the pipe full as high as che Suee
fu ef’fthe Exregnal water ) till the preé
'€ of the admitted water O /&, a0
2eth Ylinder of oyle A W,do both to-
O T gravirate as much upon the part
d, % the refk of the InCumbcnt watcr.
SO SUpon he other pasts of the fame
u-F.‘ﬁCies EF. |
by Yihly and lafily, ’Ti.s very agree-
1 0o what has been dchvered,touch-_
g the Equilibrium of the oyle and
fazt:r in the pipe P 2, that t.hg Sus-
< of the oyle inthe pipe, will nl())e
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beof the fame level with L M, that
of the External water, but a lictle
higher than it, For though the fler-
dernefs of the Pipe do fomewhat cor
tribute to this Effect, yet there would
be an inequality, though not fo great,
beewixe thefe Surfaces upon this Ac-
count, That oyleof Turpentine being
in Specie, (as they {peak inthe Schools)
that is bulk for bulk, a lighter Liquos
than Water , it is requifite that the
height of ir, mcambent on the part 2
‘be greater than that of the water on the
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-
fure of the water on the other pasts of
the Surface; And if the inequalit}’
were greater betwixt the Specifick
Gravitiss of thefe two Liquors, the
wequalities betwixe the Surface X, and
the Surface L M would be alfo greatess
as may be try’d by fubfRtitutine for coni
| mon
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un,, \ater, oyle of Tastar per deliqui-
hegyo Ch is' 2 faline Liquor much
b "t than e, And that, in cafe the
thg e Containe not a lighter quuo;:‘
then the External fluid, the Surface Ic;
& o quor in the Pipe will not be hzg_ -
e g0 that of the Liquor without i (;
m&n il by and b y have opportunicy
Frlfept by Experience. e
we 2 What has been hicherto fhew >
0 Y fafely infer theP.ropoﬁtmn,la%-
liVew ofe occafionall chis hagbeen) de-
“Pere * For fince theoyle in ak 1pc;,
Peng 3 both Ends, may be kept qu:
beg “din any part under watgr,gs_zt. .
Wit?l ® 1t is there in an ﬂiquz/z i
lfe theBxcernal water;and fince betng
the . IPIn the water, as from Q_to S,
g Ve can o longer be kept fufpen-
g, bu by its own gravity will runne
ﬁr{h nd fince, in a word, tl}e' deep(-i
Pref; Water is, the greater welght an !
~2€ 18 requir'd 1n the Cylinder o
> ) Ak s o



(34)
oyle, tobe able to countervail the pref-
fure of the water, and keep it felf from
being lifted up thereby ; there feems
1o caufe to doube but that the parts of
the water incumbent on the Superficies
G H, do more prefs chat Superficiess
than the parts of the water contiguous
to the Superficies 7 K do prefs that
and confequently, that the parts of th¢
water that are under the uppesmolt
Surface of it, are prefs'd by thofe ot
the fame Fluid chat are directly oves
them: As wefaw alfo that the uppts
pasts of the oyle,whil (} the pipe was i
raifing from 2 10 §, deprefs'd the low-
er {o much, as toforce them quite ovt
of the Pipe 5 there being in thefe cafts
no reafon why the lowermoft parts 0
a Liquor fhould prefs more, oy have®
ftgonger Endeavour againft any othef
Liquor (orany other Body) the high!
the Liquor incumbent reaches, if chele
inferionr parts deriv'd theis peflure of”

ly
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({vfg.()m?heir own particular G‘,‘;avitx?.
nthelc IS 1o greater then thgttl?f ;ﬁe
**Omogeneous parts of the Li-
‘llrl,ﬁr\and’theifore thel; muft denve:r,hc
th:at force wherewith they pref s from
Wb “ighe of the Incumbert pa,r;s 5
Pfefg Confequently muft be allow'd to
y Pon them,
ip ¢ Defore T proceed to the follqy?;
% propbﬁtions, it will not beamii |
Ve Miop here, once for all, afewa ;‘
tepeg 2CNES, to avoid the neceflity oI
o htmg the fame things in the feque
b\ DifCOurfe; | . h
pw‘ld it What ishere faid of the
gy e of the parts of water upon one
Weq. 5> and the other Affections that
Pl attribute to it in the following
g2 3Cto bea ply'dto heavyEluds
R)n%e\“eral, unlefs there fhall appear
\f%e; Particular Caufe of excepting
Co them in partlcu‘jlar CafCS..U |
“mdly; Whereds 1 lately intuma-=
T Da ted

.
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ted, That the inequality betwixt th¢
Surfaces of the oyle in the Pipe, and of
the External water, was in part to b¢
afcribd to the {lendernefs of the Pips
to be imploy’d. in thefe Experiments
Ldid it for chis caufe, that,whatever th
Reafon of itbe, (which we need nob
here inquire after,) we are affur’d by
Experience, as we have elfewher
fhewn, That when Glafs pipes com’
to- be {lender, water and many oth¢f
Liquors (though not Quickfilver) wil
have within them a higher Susface the?
that of ¢the fame Liquor without thet
and ‘this inequalicy of Surfaces (as &
aswe have yet try'd) increafes with the
flendernefs of the pipe. Buc this, a5t
Ot}r_pncfm Experunent, is a mattes Of
{0 little moment, ‘T'har it may fuffic?
:_0 f‘{avc metmated that we did not oves’
et

. Thirdly, Wherefore, notwithftand’
ing this little inconvenience of flend®’

Glafles



Uall, e e s dicne o
}llg , ?s,. we think 1t‘..Exped1€nt gg ngr
ne, 19¢h in the following - Experi~
OF-;; 2 Oecaufe we found, th?f n;txt}pfe\!
Qs lde Bore, ;LylpOn:rfugh.ht.l:;ej{nc—
be: s of preffure as arenot ca_ﬁ.i)f t‘(.)
{)y aVOxded S thefoyle and water w.xﬂlga $
Pixone nother in the Cavity f)f ‘t :
Whie 2. 40d fo {poile -the ,Expe.rxmenh 5
Pipc Tequires that the oyic}w;d}n'{ft 6;
3 e kept in an irtire and diftce
Qr;g Mt”[y > C‘ommorr‘sbyie and water,
min“}Kother: twa Liquors that will np!l:E
: th‘efg[e" may ferve the turn moft o
°YI:§E;XP€1‘iments; butwe rgd.le.rd}ufe
gy urpentine, becaufe it is light
bﬁet 1, clear and colourlefs, ancé may
by iy bag in quantities, and is not
'“atel to fPOt ones Cloathsa or o%)ﬂz:
chany to adhere tothe porous Bodies 1t
ther “Sto fall on, as Common, and» 0~
Rke, XPrefs'd oyles. And for their
* % whom, the odour is offenfive,
D ; wg
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we prefently correct it, by minglig
with'it a convenient quantity of 9}’1‘;
of Rhodium, or fome other Chymic?
oyle that is odoriferous, -

Fifibly, Oyle of Turpentine, thoug
it be not reckon'd among the falif®
Menltruums, will yet (as we elfewhes®
note) work upon Copper, and fo by dt
gefling it upon crude filings of that M¢
tal, we obtaine a deep green Liquof%
which may be made ufe of inftead ¢
the Limpid oyle, to make the Difli
Ction of the Liquors more confp!
cuous, o

~Sixthly, And for the famc.purpf?(e
we ofteri ufe inftead of cleay wates,
{Qtrong Decoction of Brazill, orLog§
wood, or elfe Red Inek it {elf, 1 1ay
2 firong Decoftion, becaufe unlefs the I
quor be fo deeply ting'd, as to appe¥
Opacous in the Glafs, when it com?
1nto the {lendey pipe, its Colour il
befo diluted,as to be fearee difcernable

Seventhlyr



(39) |
v Seb""mhl}’, Inthe fhapeof the Glafs
the[rc We need not be Curious; ‘thoug’h
inat f 2 wide Mouth'd ] ars, exprefs'd
cath.e Cheme, be for fome"uf;(:s n’i%e
del Chieng than other fhapes. 'v-ds
prth of thefe (lafles, and the lfsng,h3
Et gPiPeS mutt be determm,dby tm
'tox' “timens,, gbout which one I.neahé
fip POy them, 'To make Q?tftof
aéﬁparadox already prov'd; 2 Gla 3 .
P‘Qu ve or {ix Inches decp, and,
oy, O0UL g5 many Inches long, Wff
thrve the tugn : but for fome otheré 0‘
L fﬁllowing Experiments, eall yd
fmdncal Glafles'wilt be requifite 3 an
EO; fgglea Broad ones likewife will be
T Pediene ,
rafng%ly, One mufl not be dﬂcg?{i
'O'rt"d Yy not being able at the fi :
Toocond time , to fuckup oyle o
it ;{Pe”fiﬂe to the due height, and %0};
one _hones fingey from relapfing 5 ue
-ttty again, and again ; efpe%l
| D4 ally
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ally fince many ‘T'ryals of this kind may
be made in a few Minutes: and for
Beginners tis a fafe and good, thol‘lgh ,
not the fhorteft way, to fuck up rathes
more Liquor then one judges will b¢
needful 5 becaufe having fill'd the Pipe
to that height, you may by letting ¥
the Aire warily and flowly, betwee!
the Orifice of the Glafs and the _pulP
of your finger, fuffer fo much Liquof
to run out of the Pipe, as will reduct
it to the height yon defire ; and theré,
by clofe {topping the Orifice wich you
finger, you may keep it fufpended &
long as you pleafe, and immerfe it int?
any Heterogeneous Liquor, and take
it outagainat pleafire without fpilling
any of it. By which flight Expedicot
alone, Tcandecline feveral Difficultiess
and domany things, which, according
to SHMonfreur Pafchal’s way, require
great deal of T'rouble and Apparatu?
to be perform'd,

Lafily>
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It n];;ﬁly, In fuch Experiments where.
ﬁdér}é ¢ of ufe, ‘T'hat there be a cone
gy a[ ¢ d‘}fpa_r ity betwixt the two un-
. ‘1m Laquors, we may (as 1.5,3170\/6
Ole, Ated) inftead of fair water, imploy
it 7 Lartay; per defiquium, and tinge
Eith, h razill or Chochinegle; from
the lr of which, but efpecially from
g 2T, it will obeaine an exceeding
a\gdeednefS: and where one would
§ ﬁ Q‘mng fents and oylinefs, he may,
oy} € wil be at the ‘(;hgrge s unploy
tay * O Tareas per deliquium, inftead of
Frater, and highly R ectified Spiric
Fo, ., 08 inftead o% oyle of Turpcntm_ei
B thefe twoLiquors,though they wilill
by, radily mingle with water, W .
o 1th one another ; anghf a gréca
Ee f“t“iy of fome other Liguor D i]t?l
the "blfituted for {imple water, WiC
ha e-Ch)’mlcal Liquors are not to BC
hay, 1 plenty, one may imploy (as W€

" done) a very (rong Solution made
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of Sea-fale, and filered through Cap-
paper : this Brine being near about 35
Limpid as common water, and farre
heavier-thanit, And for a Curiofity>
we have added to the two lately men
tioned Liquors (oyle of ‘T'astar, an¢
Spirit of Wine)ome oyl of Turperitices
and thereby had three Liquors of diffe-
rent Grravities,which will not by fhak-
ing,be brought fo to minge,as not quick’
Yy topart again,& retire each within it®
own Surface ; and by thrufting a Pipt
with water in the bottom of it (placing
atfo ones finger upon the upper Orifice)
beneath the Surface of the lowermoft
of thefe Liquors, and by opportunelf
raifing or deprefling it, one may fome”
what vary the Experiment in a way 1ot
unpleafant , but explicable upon th?
famegrounds with the reft of the Phe-
nomena metioned in this Difcourfe.

PARA
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EREIES DRSS
PARADOX 1L

that , gy
‘ l.zghtf’" Fluid may gevitate of
IK wezgh upon beavier,
Koo at . 1-
b: 1 ini’)tﬁa‘t this is contrary to the com:
S oy, Pinion;not only of the Schools,
s anq of divers hodisen Mathematici
oy Wiriters of Hydroftatickssfome
| aradgm» ha"ve‘abfolutely rejected ¢his
the, %, though they do but doudt of
ﬁ“th of the former..
th@fc’at when T confider > that whether
N uuf@-:‘pf Gravity be the pulfionof
&l g fe_flc')_r:fub[‘caAncfe,'.ox the Magneti-
Sver o ;ath of the Earth , or what-
dieg ae 1t be, there is 10 all heavy Bo-
War’s tsh’f“C‘h, a conftant tendency to-
of the i e Centre, or lowermoft parts
©Rarth ; Tdo ot fee why that
"~ tendency
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tendency or endeavor fhould be de-
ftroy’d by the interpofition of any o-
ther heavy Body; "Though what would
otherwife be the effect of that endes-
vour, mamely an approach  owards
the Centre, may bé hindred by another
Body, which. being heavier. then it
obtains by its greater gravity a lowes
place ; but then the lighter Body -ten-
ding downwards, muft needs prefs up-
on the heavier that ftands in 1ts way’
and - mult together with that heavier
prefs upon whatever Body it is that
fupports themboth , with 2 weight
confifting of the united gravities of the
more, and the lefs heavy Body,

But thae which keeps Learned Men
from acknowledging this ‘T'ruth, feems
tobe this, ‘Thata lighter Liquor (or o-
ther Body ) being enviror'd wich
heavyer, will not fa) down but emerge
to the Top ;3 whence they conclude,
that, in fuch Cafes, it is not to be cor

fidered
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g s a hfav)’g ut as a Light Body.
Mt tothis I anfwer, That thonghn
leg PeCt of the heavier Liquor , the
tbe ¢4y may jn fome fence be faid
ey ;~llght3 yet, notwithttanding _thac
& e oy Comparative Levity » I€ ye-
doms‘ all its abfolute Grravity, tending
the "Wards as firongly as efore 5
B, 1S by a contrary and more potent
liqueavouf upwards of the contiguous
ed()r (whofe lower pasts, if lefs refi-
i 3¢ prefed upwards by the. higher
DoBere incambent 5 according tothe
Pay) fine gardy delivered already, and
Doy Y0 be cleared by.the proof of the
| ardRrOPOﬁtion,) its endeavor down-
by, . 8o furmounted that it is forci-
f“‘hcar-ry ‘dup, Thus whena piece of
tr, ?_hght wood being held under wa-
tht;ulshl.et go and fuffer'd to emerge,
"’thg ithe buoy'dap by the water,
ovy o Pecifick Grravity is greater , yet
Uftic afcends ic vemains 2 heavy
Body;
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Body ; {othat the aggregate of the wa
ter & the afcending wood weighs mor¢
thenthe water alone would doe; And
when it floats upon the upper part 0
the water, as part of it is extant abové
the furface , fo part of itis immeslt
beneath it, which confirms what we
were faying, That alighter Body may

gravitate upon a heavier. o
And thus chere is lictle doubt 0
be made but thatif 2 man (tand in on¢
of the {cales of a Ballance with a heavy
{tone ty'd to his hand, and hangiog
freél‘y\gy his fide , if then he life chat
weight as high above his head as he
can , votwithffanding that the ftones
‘motion upwards makes it feem 2 light
Body m refpect of the Man whoft
Body it leaves beneath it , yet it dos
not, either during jts afcent or aftes?
Joofe any thing of its connarura] weight;
Yor the Man thac lifts i up fhall fec!
its tendency downwards to continues
© 7 thoug
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ilgggé\ his forcg,being greater than dgatt::
tenden§y= be able, :}othchﬁgndilng t.tz;s
Aofy V>0 carry itup : and w. eﬁn :
Ay Vill o prefs againft his han é
thg% end, if notalfo tobruifeic 5 an
¢ Done, and the Man that fup}‘l)orlfs
ﬁ;n‘yd.l Weigh no lefs in the Scl'ai f e
Pot‘q§ 1, ther: if ke did not at a lupa—
W L1, ang they were both of them
ngl:l,d apart.

2 vy Wife, if you put into one ,Snéai;c
andl ¢ mouth'd Glafs {ull of,dwa fn >
g, 800d quanticy of pouder ﬁo
Con S,alt ; and into the other Sca C,aa
QLSun.te‘POife'to them both; ¥ ‘;‘} Il?ing
th “Ive, that, though at the bc?::bop
tge Salg will- manifeQly lie atete el
ta ® and afterwards by fdeﬁi Liquors
thaen oo the Bod az chere 3 Yt
rey OC @ gpajn wwill appeas t doe by
everthdefs (as far as Jcan judg hat
Xperiments) the weight lé] e
will not be, diminifhed \ 3; e
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weight of as much Salr as is ince(fant”
ly either carried up, or fupported by
the reftlefs motion of the diffolving
Corpufcles of the water ; but both the
one and the other, (allowing for wh#
may evaporate) will concurrently gré-
vitate upon the Scale that che glafs co
taming them leans on, |

But of this more elfewhere, NoW
to prove the propofition by the NeV‘é
Method, we have propos’d to our fe!
m this Difcourfe,

Thake a{lender Glafs pipe, and he’
ving fuck’d up into it fair water, toth®
height of 3 or 4 Inches,ftop nimbly tht
upper Orifice with your finger, av
immerfe the lower into a Glafs full ©
oyle of Tarpentine, till the Surface &
the oyle in the Veflel be fomewhd
higher than that of the water in t¢
Pipe ; then removing your fingess
though the Pipe do thereby become 0
pen acboth Ends, the water will ?o;
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&\gd(’)wﬁs bﬁing hindey’d !)y*thc P‘eﬁ
be{éo the Oyleof Turpentine, As wi )
Lo Y005 to them that have attex;‘mv;
f on derd. the Explicatton o »fli‘]f
(?nhm’ Aradox ; there being but tnl;
tﬁﬂe“’ﬂcé becween this Expenmzﬂt‘a)va_
teag %€ Explain'd, that here the e
Vr lS_: 111 the PipC, ard the ,(.)yle 1mn cin
theH°.= Whereas there the oyle wa el
Ae P.lpes and the water in.the 1" .
, tgndf  vou cither poure more Qﬁ ee' .
il] e lafs or thruft the Pip e‘he \‘Efﬁ;’;
tetg .‘eoﬂe; Lyou {hall fee that thi op
. ()fr Wil| be bu Oyﬁd up tOWade £ ;uor
W'{the PiPC_:, that is, a h?avxer, ¥L1‘(;A «
flt;l e lifted up by a hghtcr.hc fn
Do by che Explication of Ee Rea
f()no P Oﬁtimj it appears, \th’flt/t, o raisd
g the Liquor is in this ca S
%th@ ipe, is the Grravity of ¢ f:that:
al.“‘ that raifes it, we mu allov‘é o
N '1‘8‘ lep Liquor in fpecle, l.nay\ y
"ty Prefs againft a heavier,

o And
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And it agrees very well with onr E¥;
phcaupu,, both of this, and of the fil
Experiment ; that as there, the SW’
face of the oyle in the pipe was alwd)’
higher than that of the water witho!"
it, becaufe the oyle being the lightes 1
quor, agreater heighe of it was requf”
tomake an Aiquilibrium 5 fo inour pié
fent Experiment, the Surface of of?
Liquor m the Pipe will alwayes be
fower than that of the oyle wichout!
Se: the femd Bar inthe imaginary plai?
igure. E F, the Cylinder of wat®
&, contam’'d in the Pipe 7 H, il
r veafon of its greater gravity, Pfegfé
as much upon the part ¥, as the dittil’
oyle (KE, 7.L,)being a lighter L;f
quor, can do upon the dther pasts
the fame fuppos'd plain E F, thong”
the oyle reach'd ta a greater heioht ¥
bover, = °
This fecond Paradox . we have b
thesto beeg difcourfing of;' may pe 37{’
0
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&#P"‘O‘?’d by: what we' forme:ly dc};
ﬂitd: to'make out the'Truth -.Of’,%eg
tlé,-rg.;?a??()f the Lemma promi
5 e Propofitions, o
b bl g and e oty
i g 0% arc of imporgance , 1LY
%themfelves but to -the feﬁ_ &RC%
Jep e, and are likely ( i moft e

A3 by
t 1. O meet with indifpofition fﬁoﬁs
s Teceiv'd, T will fubjoyn X critsy
Sske*'ﬁ Gbmiplcz- of fuch Expes n:;&;l*e i
R o ent »
th il lot, T hope, be: unacceptavlc

1@3 t.— \ deviisk{, the one to follg‘él 1;; o
prﬂnd Paradox , and the
: -_?\v.e the Bk,

foeo OMe of the  Grentlenen nowh tha ;,
bg«tma}’ )Poﬂﬁbly remember , t '3 Jod
m% the end of the Year that. greccl .
i e Wo laﬁ; I bmughﬁ mnto- [thG}i 8%5 .
Wi wewy Tnftrument of s
u'verej}'“ll‘made it appear, that he
1o 0% Pares of wates gravitate upoll é ,
"85 vhich did by fincking 2 Bodys

Ea 2 | ;"‘ ;
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that wasalread y-under water,, by povt’
mMgmore water -upon it, o

Bur that Expesiment belonging ©
other papers, I fhall here fubticute ano”
ther:: perform’d. by .an: Inftruments
which though 1t makes. not {o f}nc 8
fhew, may be more eafily provided
and will as well as that other ( thoug!
~ youwese pleasd to command that fro?
me} {exve to makeout the fame T et}
which Ithall'apply miy felf ta do,as fo”
as L have,by anImprovement of che E¥
pedient Tam.to propofe, made good mﬁ'
late promife of carfisming the feco®
Paradox, |

“Andbefore I can well draw an A‘:’,
gumeitt from thefe Expe riments,for?}é
therof the propafitions to be proV

In eertain Notes by : ﬂtheln > 1.'[nuﬁ bl:lef;
e o e rly- Ly repeat whar L b8y
riments, toaicbing‘ i;c . dfeWhCIC dCliVCI’d al“
Arre. - : e T .y
‘ | ready (on another ¢ |
cafion) touching the'caufe of the finck”

#5
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tl;% o fuch Bubbles, Namely thar
of. Ubble X confifting ,-
iﬂf"’l»?fsﬂ which is heavier  Fig. 3.
Ae then Water; and
W Which i lighter i fpecie thc%
W?ter 3 and, if you pleai€, alf? 0
Ciﬁater tefelf, which is 'g)t’ the iaxxie' Opcg
thigc k( ravity with 'Watcr 3as ]%n?i az
5] ole agoregate of f.evc,rq}wo ys
It S0ter thep an cqualbulk of l at.c;;
they, flon, ;but in cafeit rows 1635}[:0
toy, O much water, it muft, accdor 5[ ;
. Kown Laws of the Hydro :
the Sa!]eceﬂé,rily finck, (beng nog oé
N wife fapported. ) Now when t lf.;rr
Proany Competent preflure (_thz c
o duc’q by weight or ot.hexwxfe,)’ ufp—‘
the .~ Water,in which thisBubble 15 gr
Saf it pare immers'd, becaufe t Ie
1 32 firmBody, & the water,though
Op éq“‘)f‘,_cithc‘r fuffers ro COmpxcmqn,
in tan nconfiderable one 3 the An‘é
ded in the Bubble, being 2 fpm;%
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and. very . compreilible Body il
be compell'd to fhrink , and chest’
by poffeffing lefs Room, then ft did

cfore, the contiguous water will fuc
ceed in its place ; which being
body above athoufand times heavits
then aire , the Bubble will thest
by become heavier then an eqﬂal
Bulk of water , and confequeﬂfbr
will fink : but if that force or pre”
furebe remov'd , the Imprifon'd A
will.by its own Spring free it fe
from the intending water ;5 and t¥
Aggregate of Bodys,that makes v p ght
‘Bubble, being thereby erown Jight!
thenanequal bulk of water, the fubfid®®
bubble will prefently emerpe to !
Top. | i |

' "This Explication of the -Qaufesﬂf
the finking of Bubbles agrees, in fon®
‘things, with the Doctrine of the Led”
!1¢dJCfUiF€S'K€rth€r & Shottus ,and forr®
other writers, inthe Acount they Agi“*’?

)
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:;thof? ‘two- Experiments thac are
e Donly known by the -name, frh;:
e % the Romane, “the ‘other of the
a‘1(9¥§”ti*?€ Experiments, But thfrz are
.. Particulars - whegein I (who. ?E
o, aTeCourfe to a fuga .V,“C‘”’J)_ f_ |
E{Itfmm their Doctrine 5 the me;' .
&e \ISQ upon, having @mted andtaalf:
Fyg € to make chac Experimen i‘liCh
2 e fome new Ph:rnfﬁfleﬂaabzvt &
 oTot wich their Opinions, but ¢
Wlth Tli)itimv‘l;lt%;? 61141 fgti:ar to mentioil
tﬁemhere, becaufe they belong woi
o Yapers ; and for the fame reaf%n .
n?lt bome aece flionof Ludicrous hP c;fI
togy "R C as they call them, )\(}Vd ld '
thoe T0er T have fometimes 2 e[ '
A e, which our Induftrions Aut }OY
r'a Already deducd from thofe Expe-
Ul]sentsr J
. hf.fc,thiﬁgs being premis d, {I prgci
~©the confirmarion of the leco
aradoxaby the following Experiment.,
E 4 Take

P
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‘Take along glafsplpe, feal'd s
therwife exactly ftop'd at one end 3
openat the other 3 (whofe Orifice 1 *
beno wider, then that it may be con'®
niently ftop'd with a mans ‘T humb, e
“T'abe will be the fitter to exhibit for®
other Phanomena, ) Irto this pipé
pour fuch a quantity of common W&,
ter, as that there may be a foor, or hal
ayard, or fome other competert part
lefe unfill’d, for theufe o be by and by
metion'd, Then having poiz’d agla
Bubble with a flender neck, infuch?
mamner as that though it will keep #
the Top of the water, yet a very Lietle
addition of weight will fuffice o finc¥
it, put this Bubble thus poiz'd into th*
Tube 5 where ic will fwim in the uf*
per parcof the water, as long asit #
let 310ﬂ€,_ but if youn gently pour oyle of
Turpentine upon i, ( I fay gently t
avoid corfounding the Liquors) yo
will perceive thar, for a while, th®

Bubbl¢
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'ﬁubblﬁwinzcopt\inue where it was: but
b Continue pouringon oyl, till it.
deattain'd a fufficient height above
neWater, ( which “twill be edfie to
.EeceiVe, beeaufe thofe two liquors w;ﬁ
»feeP themfelves difticét) you afhi !
£ e Bubble fubfide till it fall to ¢

Dttoma and -continue ther§ as long ?5
Elge Oyl remains at the height above
¢ Waey |

Lhe Reafon of this Phacnomenlqn,
?I(‘: Oding 1o our Dotrine, 1S tgllsa
‘l‘ & thcooyl of Turpentine, thoug. aa:
e L joor then water, yet gravitd-

- Upon the {ubjacent water, and by1
i ure forces fome of it into the cavity
*ihe bubble at the open Orifice of 1ts
?eckawhereby the Buble,which was be-
1 bug very little lefs heavy. ghen an e-
LRy o water,being by this acceff;—
(f)h adea little more heavy,mutt ncccb:
Sfdy fka; and the caufe pf’ its fuhc
“erfian, namely the prefluse ofo ytlc,
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oyle, continuing, it muaft remaw a
the bottom, g
And o corfirm this explication
fhall add, that in cafe , by inclining &
Tubeor otherwife , you remove
Cylinder of oyl, or 2 competent part
of it, (i cafe it were longer then W&
neceffary , ) the Bubble waill aga?
emerge to the Top of thewater ( 10"
as for the oyle,that is toolight aLl‘quaj
tobuoy itup;) which happens only B¢
caufe the preflure of the oyle upon :
water being taken of ;the Aire,by vert!
of its own fpring, is able to recoves if:
former Expanfion , and reduce ™
bubble to be as light as ‘twas be
fore, .
And now we may proceed to tha‘
other Experiment, by which we 1atf
ly promisd to confirm the firft Pas®
@OX. Andin fome regard this foﬂowf
g Experiment bas been preferr'd, #
more {irange, to that Thave been rc_C;T
' o’



' (59)
Img’ For it feem’d much lefs impro-
“Ale, that of two Heterogeneous Li-
ig;lQrSs the inferior fhould be prefs’d up-
ﬁéﬁty "'ﬂiﬁ cambent, vghich, ghougtb
> %, kept in an incire body above it;
ey that §1 water, which is 2 Horzo-
gm%“S'Liq'uc»- ,and whofe parts min-
as Mot} freely and exquificely with on{c
Wb Cr, the upper pa'fckihauld ‘prc 5
IPOE the lower ; and hat they will do
o May appear by the Expestment it 18
“p.ume to fubjoyn, .
R l‘OVide a 1ong Tubc gﬂd a.me
th.. “€> as w1 the former hxgcmncnt,
Teu ’h-aviﬂg pour'd water M0 C;hc
(fu %, till 1t reach above 5.0t 6 Inches
n:r 2 determinate height 1s 10 'Wﬁg(
chegaly) above the BOtt.Ornc » €2
fo e Bubble | swhich will not c?nly
Vi, by i you thruftic down nito
u’c‘ Water it will of it felf emerge to the
Q-Pp “part of jr, Wherefore take a
“er Wand, or a Wire, ora ﬂcnld?r
glafs
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st pipe, or any foch Body tht
long enough for your purpofe, and wit
it having thruft the bubble beneath t°
Surface of the water, pour water ﬂo"f’i
Iy into the ‘Tube (whofe Cavity wil
110t be near fill’d by the rod or wire) eil
1t have attaind 2 competent height”
(which, in my lat Tryals, was abovt
a¥oot, or half a Yard above the b“b'
ble:) ard you thall fee,thac the bubblés
which before endeavour'd to emerge?
will by the additional weight of the 1%
cumbent water,, be deprefs'd to thebot’
tom of the Tube. - After which you
may fafely remove the wire, or oth€f
body that kepe it from rifing, For &
the weight of the Incumbene vwat®
‘was that which made it {inck, fo thé’
weight continuing on it, the bubb¥
will continue ar the bottom. o

But yet it is not without caufe, th*
we imploy a wire, or fome fuch chitg?
i this Experiment,;_though we a{{if’;:
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Qrif S t lnal\CS.ChCB;u‘bbl‘e ﬁnck‘
Tllbe iyou&fh()ul.d pour W ater nto the
o ev’l; o ’thF helghp lately .mentio,n?d L
Weg. toa greater, if you did not make
tugy ‘b eWite, it wanld not ferve the
I Ocanfe thar as faft as you pour
gy : Water, the Bubble being left to
f°, ke, will rife together with 1t and
Of :ng always near the upper part
Quoy- ‘Water, it will never {uffer the Li-
be_1 T 5bQ fo high above it, as i muft
by thore j¢ can deprefs it. But tocon-
lioy sthag *tis the weigh of the Super
kv Vater that fincks.the Bubble, and
W!SS 1tat the Botrom ; if you talfe, out
ty ~]§.Tube a comper;_en't quantity of
fuge quor, and fo take of the pxqf—
Préfezf it from the Bubble this will
R ¢, tflyg without any otlies help, bc~
Foe 0, and regain the mpper pat
[“fébwatex ; whence it may at pled-
® pracipitated, by pousing back

1o
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into the T'ube the water that was ‘tfa",ke’?
outof it. And thefe Confirmations, 49
ded to the former Proofs of the firft a¢
fecond Paradoxes, being we ‘concel*?
fufficient to fatisfie Impartial R eades®
of the "T'rath of them, we fhonld pr&
fently advance to the next Propofitiofy
if we did not think fit to interpofe her®
¥ Scholium, |

e

SCHOLTIU M

IT may" perchance be wondred 40
why, {ince we lately mertion’d o,
hraving made fome T'ryals with oyle ¢
Tartay per deliguium, we did not 1 ,f\h,ci
prefent Experiment,in ftead of fair w#”
rer, make ufe of that, it being a very
much heavier Liquor, and ( thougb,fdﬁ

may be il}cqrpotated' with expr,ef.,

oyles) unmingleable in fuch'T'ryals wit
oyleof Turpentine.  But to this 122
fwers
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thof’ Thatev'n infuch Nender pipes, 2s
tigoade ufe of about thefirtt Expe-
pmemti Hound that oyle of Fartar was
[}Zl Kiemus enough to flow dowit, thougls
o 10 the oyle _of‘TUWe"U\l;;_ &
ths,\‘ € of the immers'd Orifice; :hc
Otﬁ:y "¢ pafs'd upwards by 1t alo;:g c
leg "lide of the ppe. Andmy ﬁUV‘C
2], ®of this could not bu t ;na-kc, me

e Wonder, That fo Curiousa pﬂ'f
%‘ as Munﬁeujr Pafchall, {liould fome-
!

f
Where‘t‘iach T'hat if a Tube of above
Cz ot l‘mg; and having its Orifice plag
d'- X4 foot under water, be f.ul‘l 0
‘%ﬂl@km‘lers the fluid Metal yvrlI".not
thy U0 oyr gt the Bottom of the pipe,
thoug[}ﬁh’e’ ‘Top of it be left open to
bk i, but will be frop'd at a foot
tgh.m the pipe, For the Impetus
makl.[is‘falli will give it, muft Pxobab‘liy
tog 1. & How quite out of the pipe:An :
Oup ¥€ to. mention thofe fI’ryalsdor
> witly Quickfilver and '11151[1) c:_,,
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Tubes, . that made me think this v&Y
improbable, if we confider that the EX*
periment will not fucceed with muc®
more favourable circumfitances,betwit*
oyleof ‘T'urpentine and oyle of Tartd
though the heavier of thefe two 14"
quors be manytimes lighter than quiC™
filver: It tempts me much to fufpett”
that HMonfreur “Pafchall never. a&ua.uy |
made the Experiment, at lealt with ?
"T'ube asbig as his Scheam would ma*
one guefs, but yer thought he mig?
{afely fetit down, it being very conl¢”
quent to thofe Principles, of Wh/oj
T'rath he was fully perfwaded. - A
mdeed; were it not for the impetus, f,hg
Quickfilver would acquire falliif
from fuch a height, the Ratiocinatio”
were 1o way unworthy of him, .

- But Experiments that are but p¢
culatively true, fhould be proposd #*
fuch, and may oftentimes fail in pr2”
Ctife; becaufe there may intervene d"s

ves
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d‘i{s Other things capable of making

B ;emrmlfcarry, which ‘are“‘olverlo,ok.d
c}’ t,hé‘Sp‘eCulator , that 18 Wo?cbcct):
o Pute only the confequences of ¢ lla
Ic)ar‘tlcmaf thing which he Pl'!ljgllﬁo};
fconﬁde"’ss Asin this cafe our }ll]at .
me S not to have conﬁgieﬂ?: tEx ;.
‘ich. Tubes, ag the Torrlce_lhatxll] laig—
né? " is won to be made in, the e
fo *Of them would make them ur

T thig Tryal. N
th d I have known Ix}g,cm.om n;?ﬂ;
fuzh dre very well exercis'd n n‘]athabt |
the .Expefilnents, comp‘lamef,Mon;
fiy) Sould never make this © i
Ht(r‘])“ffball’s to fucceed, In Tobes
m emPtS,, that the {ize of the :ful‘-
ne'l; Contributed to the unfucc_ehout
reS of the Tryals, I fhall (wit oy
gy 2N what has been a}ready 'nfol‘
1oat'e d to that purpofe_) i thch o
ng part of this Difcourfe ha

F oppos-
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opportunity to manifelt ; and Wﬁ'},ﬁ
to adde as Tllufkrions a proof of

-
oar fecond Paradox, as almoft any ¥
have yet given, .

PARA

o e e o



,5’\2% ", 5
Vevpprereyee?

PARADOX IIL

T .
hutlfarB"dy contiguons to the water 5‘2
Zl‘tugetb”;ﬂor in part 5 lower than the
'Weft leye] of the Jaid watet, tbf;f ow-
 part of the Budy'will be f”fef‘ d up-
Pard by the water that touches t beneath,

THKS may be pmv"d b)r. what éag
Micy en already dcliyercd in thc. ‘F}é;
W20 Of the fift Expesiment £ = &
of thre‘ ever we conceive the Joweft par
iy eB‘Od)’; whichs either totally, or
Da‘; t, immers’'d in water,to bp,thc_rﬁ
neat}‘llnaginary Supesficies betng bc;
o gy th.e true Supgrﬁcxes,. every {fale
Prefggt imaginary Superficies mu

¢ upwards, by vertuc of t!

W | -
mght of the water mcumbent. 0
F 2 all
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all the other pares of the fame Supe”
ficies, and {o that parc of it, onwhi?
the immers'd Body chances to leat®
muft for the fame Reafon have an &
deavour wpwards, ~And if that Eﬂ:
deavour be {tronger then that Whefs
with the ‘weight of the Body . ter®
downwards, . then (fuppofing there

no Accidental Impediment) the Bod,g
willbe buoy'd or lifted up, And thov?’
the Body be heavier then fo much W3£
ter, and confequently will fubfide, )*
that Endeavour upwards of the wat¢”
that touches its lower part, Is onclf
rendred ineffectual to the raifing O{
{upporting the body, but not RELY)
ed ; the force of the heavy Body be
ing from time to time refifted, and %
tarded by the water, as mmuch as f
would bc if thae Body were put !
one Scale, and the weight of as mu‘
water, as is equal to it in bulk, wel
put meo the other, 10
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confirm th1s, we-may have re-
o, é’e towhat we faidin'the Exphcau-
Fo the {écond Experiment. Fig 1.
he;;’ Cafe the  {lender pIpes b
thy, 1 the water is kept fufpended, De
be. "deeper into the oylos mcale there
Wy eore oyle pour'd intothe Veflel, the
the . Will be impell’ d up ‘highex 1nt0
the Pipe - which it would not be, 1
B ¥/ 1e thcum b Ik for bulk a light-
Y; diduiot prefs aoauﬂ the low-
the urfa% of the vvater, ¥ (where, alone,
for ciby quuors are COl’\tlmlOUS ) more
ly then the water. by its gravity
th LdOanvvards " And even vvhen
0y) iquors yei} in an Aquilibriems the
contmuaﬂ pxeffes upward< a-
% L e1ovvey: Surfaceof the waters
v ® I that continual endeavour - upP-
ty s confilks jes conftae rehiltance
eCOHtmua\ endeavour that thegra~
“the water gives: it to defu:n
dﬁ“C«: the famc Phenomenon haps
¥ 3 pen‘ia

Vie
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pens, whether-we fufpend -water
oyle, -as inthe fdoond Experiment;
oyle in water; as in the firfk: - it 8
pears, “that the propofition is as We
applicable to' thofe cafes,where the i
ftein’d Body is fpecifically heavier, @
to-thofe where “tis fpecifically [ight¢!
then the fubjacent fluid, f

But a further and clearer proof‘?
this Doétrine will appear in the E";
plication of the next propofition. Ilf
the mean time, to confirm that part?
our Difcourfe, where we mention'd t%
Refitance made by the water to Bo’
dies that finck inic; Let us fuppol®
m-the annexed Figure, That
thepipe £ F contaivs an oyle Fif; #
{pecifizally heavier then water,
(as are the oyls of Guaiacum ,of ¥
namon, or:Cloves, aud fome Othefs’),
and thewy Thae  ¢he oyle in: the plPﬁ
and ‘the water ‘without,, being at ¢
wean Equilibriym, the pipe be flow Y ,
rais’
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g iﬁ;&‘é’:ﬁs E‘he Top of the chei,
rine5 and fJ r%n our former Do-
Ere Wﬂl rom Xpeflefécc.‘t()()’ thﬁt
LA Bl £ run ont drops of oyle, wb 151?
ty o 1TOM the bottom of the pipe,
ﬂo“,lat of Fi:le Veflely but far maoie
pie 1. then if they fell out of e fame
1 the Aire,

Pfe[fl:) W to compute how n3uch the
Pages I¢ of the water againt the lower
fup of the drop amourits too, let us
lowiﬂfe the drop to be &5 to whofe
R "Mof} past, there 1s coi tigrous, i
1 af-mgllable place where 1t fa'd-s, \t‘.ffc
deng’mar}’ Superﬁcxes H ]: Tis C\'.l‘
> Thae if the drop of oyle \xi(‘?;c
by here, s place would be (z:@p,lt,c}
il)qznf €qual bulk of wates 3 w?}mh Oe-
the | the fame fpecifick Gravht_y ‘Wl!(h
Suﬂ:eﬁ of the water in the Vefiel, the
era ¢ H 7 wounld be laden every
of ite_ alike ; and confequertly ro pa:t
, WOuld bc difplac’d! , But 1OW 5
¥ 4 the
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the drop of oyle being heavier then ¥
much water, that part of the imagi™®
ry fuperficies ,on which that drop lea

145 More weight upon it, then any ¢
ther equal part of the fame Superficie’
and confequertly , will give place &
the defcending drop,  And fince €1
cafeof every other fuppos'd Surfact
at whichthe drop can be concerv'd ©
arrive i its defcent, will be the fam®
with- that of the Superficies H7 5 !
will for the Reafon newly given, co
tinue falling eill ic comes ¢o the botto®
of the Veflel which will fuffer it ©
fallno further.  Aud incafe che droP
G were not, as we fuppofe it, of a fud”
ﬁance heavier in [pecie then water, but
jutt equal toit, the contiguous past of
the Superficies H ¥ would be neith®*
more nor lefs charged then the oth®
parts of the fame Sugpeficies ; and th¢
part l’ean’cl on would bz neither d’
prefs'd mor raisd | bt the drop
o “rould
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d continue in the fame place. And

e may prove, (' what isaffirm’d by
Omedes | and other Hydroftatical
 ters) ‘That a Body mgx11ponde5a11t
n Pecie o water,will relt i any gﬂxgn-

® Place of the water where 'tis PUFé
th And (to proceed further) {mce, 1
“drop G were of 2 matter but a:qu11;
F:Hder Mt to water i¢ would not fm.c:i :
fo] tratall , o more then emerge ; .
[0S, that though being hegvxer l;
(‘)[’Ec;? enwater, it will fall., yettie
?fa“ty upon whofe account 1t falls, 1s
lr? More then that by which n:{ ﬁcné-
ifkigtunts an equal bulk o water ; (fince,

ﬁﬁaw

tte not for that overplus, the ré-
b Ceof the water would hmdexlt it
itclm.] fa“ing acall 2) a_nd confequgn}tl: ())'%
tzf.\e% ® m the water juﬁ. as’ mu_ce o
o eight it would have in the air .35
¢ muc_h water,weigh’d likewife i

t 1,
& aire; wonld amount to.

Wh

fich js a Phyficall Accountéhgg

Woy)



(74) .
that grand ‘Theorem of the Hydfc‘ﬂal
ticks, which I'do not remember that i
have feen made ont in any Print
Book, both folidly and clearly; T
Leagned Stevinus himfelf, to whom it
later Writers are wont to refer, 19°
ving but anobfeure (and rot ]_)byﬁcﬂ)
demonftration of it,

And, becayife this'T'heorem 15 110;
ouly very noble, but (as we elfewh®
manifelt) very ufeful, “twill not be?’
mifs toadd, That it may eafily be 6
firm’d by Experiment. o

For it you rake (for inftance) a Ple,cz
of Lead, and hang it by a Horfe ha”
(that being fuppos'd very near &g ;
ponderant to water) from’one of d;
Scales of an exact Ballance; 2%
when you have puta juft Counterpot
in the other Scale , futfer the Lead ©°
tinck ina velle] of water, till ic be per’
fectly covered with it, but hangs fr¢¢
ly i it, the connterpoize will ves

¢
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Iélgﬁh Preponderate, And, patt. 9{ the
B 1nterpolle being taken out till the
Iié,,'ance be again reduc’d to an £ it
W™ you may eafily (by fubducting
tiy L.YOU haye caken out , and compa-

€ with the whole \gfeighc of fz;;:

. Wthe ajre) find what pait 0Lt

i\g it it loofes i>n the water, And then
faxygu weigh amy other piece of the
ou: E'Leﬂd, fuppole a Lump pf 12
%‘"ﬁ and hang i¢ by a Horfe hawe at
inp - 2le,you may be fare that by put-
boPto the other fcale 2 weight lefs
Wata twelfth part, ¢ fuppofing Lead to
tle 10 be g5 ewelve to one ) that 15
far ef'] ounces; though the.WCIghtS‘bC
.ther trom ap A quilibriwm m the Aire,
L y will be reduc’d to it when the

'S Cover'd with water, ;
low. € preffure of water agmpﬁ.f- i
My °f pargof the Body immers d 11;] it
W Y be confirmed by addirg ; That

may ;hm]ce deducc‘ the caufetﬁg
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the emergency of wood and other B
dyes !lghter then water 5 which thov?
afamiliar Effect, T have not found 12
caufeto have been fo much as enquir®
into by many,nor perhaps to have be?!
well rendred by any, ~If we fqpp"(e
then that the pipe be almoft fill'd, ot
with a fincking but a fwimming oyles”
oyle of Turpentine,if s in the firft EX
periment,the lower orifice be thruft v
der water, (to a far lefs depth then ehd
of the oyleinthe pipe) and the uPPC'f
be flovvly unitop’d, the oyl vvill as vie
formerly declar’d) get out in drops A
thebottom of the pipe. But to dete”
mitie vvhy thefe drops, being quite Coé
ver'd and furrounded vvith vvater, 3
prefs'd by icas vvell dovvnvvards asuP’
vvards, fhould rather emerge then &
fcend,I thall not content m); felf to fare
that vvater iz [pecie heavier then i’
kind of oyle 5 For, befides that in form®
cales (¢'re long to be mention’d ) I ha¥
ad®



e h () {s ev’n this
king the water to deprefs ev1 his
oo O Oyle, and befides that 'tis 110
o) Piece of wood lighter in fpecie
hg U Water that will float upon V‘:’fgﬁ’:ﬁ
onw fhallow foeveritbe: T(h}e %t of
fhels how this prepollent lixaé OY e,
the - ater comes to -saife up t b 1ybre
WD_ugh theye be perchance much n "
2 ey, for it to break its way chorougtt
€ it, then beneath it.
L: 1 2R eafon chen of the cx}lcrﬁfon of
t()lg ey BOdiCS ill h(sayier ﬁmds, ecm_
Wy, o this | “T'hae the cn.deavour L;Ee
lgxds of the water, cm}mguog Set-othexi
the :r Part of the Body,is ﬁfgl‘;ée fame
B Meavour downwards of t -
. X’ and the water mncumbent Olf]mg.
tile’ Dlll the former Scheme, f}ifplo P
tige OP G to bethe oyle of_ lzrigary
g’ and to touch the two lm’ifs ovi
dentparanel plains H 7, KL; ¢ the
> that upon the lower part 01t

[)m {Jureor

Ps N, there is g eveates pre
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water, then upon the upper part of the
fame Drop, M : becaufe that upon il
the fprface K L, there is but an unifos”
preflure of water 4 K BL, and W
on all the paits of the furface H b
there is a greater weight of wates p
B I, except at the part N ; for the?
the oyle (&, being not fo heavy as 0
much water, the oyle being expoS’d v
agreater preffure from beneath,then’®
own gravity (and that of the water "
cumbent on it) will enable it to reﬁﬁ.’
mu(t neceffarily give way and be 1%
pell'd upwards, Aud the cafe bei?
the fame between that and any oth?!
parallel plain, wherefoever we fuPPO(,
iwto bemits afcent, it muf} confequeﬂ(/
ly be impell'd further and fusth®
upwards till icarvive at the Top 3 &
there it will floacupon the water. oy
(toExplicate the matter without ¥
guses) when a {pecifically 1ighter30d,§
asummers'd under water, it is pl'efsng

agail
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z%a"’& by two pillars. of water ; the
, C.beal‘iﬁg agalnﬂ: th_e upper, _and‘ che
Ca St aainf} che lower part; and_be-
lilufe the lengths of both thefe Pillars
thu& ¢ computed from the Top of
irne Water, the lower. part ;?f the
0i1lgers,d body muft be prefsd up-
pe/“‘y 2 Pillar longer then the up-
m—”p)ar; By the thicknefs of the nni_
b:rs d Body 5 and confequently mul

W bre 5'd more u.pwards then down-
d‘?r S And by how much the greater
Bi Bty of fpecifick Grravity these is
Eetwlxt the water and the emerging
) by fo much the fwifter € ceters
I;En« 4s) it will afcend: becaufe fo rm_lc‘

up. Dore will there: be of p;eﬁu(:.e
113"“911’the other parts of the unag)x;
hary lurfa;(lfi, thc:n-uponthac partt_a

o Ps to be contiguous to the Bot-

An Of the afcending Body.
Biv 8 vpon the fame Grrounds we may

‘What we have not yet met vvu:h}a
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2 good folution of that Probleme, P/
pos'd by Hydroftatical Writers, wh)?
it a Cylindrical fick be cuc in £
pasts,the one as long again as the oth
and both of them, having been detail
under water at the fame depch, be I
go at the fame time and permitted *
emerge, the greater will rife fafter £
the leffer, For fuppofe one of there
Bodies, as O P, tobe two foot highaaﬂd
the other, R, to be half fo muc”
and that the lowermoft Surfaces ©
both be in che fame imaginary plai’Y
parallel to the uppermot furface °
tae water and three foot diftant 1
1t 5 1w this cafe there will be againlt e
lowe_r part of each of the wood
Bo:hqs a preflure, (from the laterd I
fuperior water) equal to that upont 2
the other parts of the Imaginary pls?”
whercto thofe Bodies are k(:ontig;uOUS;
S]Utﬂwhereas uponthe u pper ﬁu{{fglce Oﬂ

¢ thorter Body, @ R, there will 1632‘
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la'l;d}:ar.of water two foot high, the pil-
Up{? Fthe fame Liquor that: will lean
e Topof the taller Body, P O,
b 22 but one foot high 5 as the ateen-
S Confiderer will eafily perceive: So
‘ ef-_.the wooden Bodys being lighter 2
imczf t’hen water, both of them Wdl e
de e.1 d upwards; but that compouil-
Qp illae, (if Tmay fo call it) whlch
fog s of gne foot of wood ?Ild tWo
oy of water, will by its gravity more
Copgy the being rais’d , then that which
o s of rwo foor of wood and but
the ‘u?ot of water : fo ,‘chhat Xxfe cafufe,og
ther "equal celerity in the Alceniion o
nge‘ BOdys conﬁ)gts chieflly, ( for I
C N neither overvalue 1Ot exc_ugla
rer‘,ngomitant Caufes) that thC»dlﬂCf
alldle Of the preffure againﬁ the upper
- OWer pare of each body refpective-
\Breaey i one then in the othex:
Ares d hence we may probablfy d%d\lce
o of what we often obferve inghe”

G Diftil-
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Diftidlation of the oylesof Anui(fééds?
Cloves, and diverfe Aromatick veget*
bles, in Lembecks by the fiiterventid”
of water ; for oftentimes, wheri the ¥
has pot been well regulared , chere W
come over, befides the floating OY lo
awhitifh water, which will riot i
long time become cleare, And s
haveelfwhere taughe, That whiccneff
to proceed from the numerous et
Ctions from the oyly fubftance of “h{;
Concrete, by the heatof the fire b
ken into innumerable litele Globu®
and difpers'd through the Body of ¥
water 5 fothe reafon why chis whit”
ne_(s, continues o long , {eeins to
ch efly(for I mention not fuch ‘ghiug‘sﬁs’,
the great furfaces that chefe litcle Gl
buls have in refpect of theirBulk)fhat’f
ecavife of the ekceeding minutenefs °
thefe Drops; the height of the wa®
- that preffes upon the?:pper part;,ié‘f‘l;
molt equal to that of the water fﬁzs

pre
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tph ges againft the lower part ; fof thit
ﬂe‘enCc between thefe two. pref<
0, bemg inconfiderable, it has power
f@ ife the Drops but very flowlys(in=
\ch o nat upon this grourid 1 devis'd
“y} }ruum swherewich I could | mingle
‘ha t drOpS fo e\eeedmg,ly nuee,
fpgi’ €'n when ther¢ was but 2 few
"fuls of the mixture, it would con-
& th “Whitith for divers whole days‘ to-
‘ne ) thongh at length they Wi IR ﬁ
¢sand the fooner ybecaule w hil
(}ney fv"lm up and down , . 23 they: fres
onel tly change o meet and rufr 0to
D, Bother , they compefe. g ﬂmat,;n
eanp $ which are (for ‘the R eafon ‘g =
thy gweti) lefs (lowly impell d upth)g
U Water: at the Top of whichs -
5nﬁymlﬁ-" after a due tiifé, 18 W&‘th
be W oyt flodting,. But whechert 18
Y wayappliable to the fwimming
he infenf bh: particles of oarrotc

K]E line
tls. g ﬁquafoém;and othicy 1{3‘ én‘-
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Men&?cruums , Tmuft not now (tay ©
enquire, | | y
-~ One thing more there is,that I woul
poic ac before T difmifs this *Parad?®
Namely ', ‘that, for the fame Re2?
we haveall chis while deducd, W7
the emergent drop, or any other Bod}’i
floats upon the Top of the wates,it ¥,
fiuck juft fo far, (& no fasther) till o
, immeys'd part of the ﬂoﬂtc
Fig. 5.  ing'Bodybeequal in B}lll“,
to as much water as £,
qualin weight to the whole Body. X?
fuppofe, in the annexed figure, 7 t° b;
a Cube of wood three foot high &
fix pound in weight 5 this wood, b¢
much heavier then Aire, will finck i
the water, till it come to an imagiv?/
fuper.ﬁcies » X W, where, having o
P aﬁtlonv newly defcrib’d,icwill nccc[fai
rily acquiefce, Forall the other €q”
parts of the Superficies, X, 17,25 b¢
g lean’d upon by pillars of wates ‘al
qu



Wali n height .to the part XA, or
(p Ethe whole weight of thie woodes
o D€ reater then. that of as ‘I?‘?Cﬁ'
i 23 is equal to theimmers g P a;}:
dim“&'neceﬂ'arily. fingk lower, Deaa at
a0 jacent part of thﬁis,“ﬁacc"f(,hc
‘&if)wﬂlbémorc chasg’d:thenany.o zhé
Qsﬁ‘ = Kndﬁ;om the oher; fide, if | cr
as,u ©were lighter, then.as m“Chdwa;r t‘
g{k Atwhofe place the unmersd P G
i, 9P sicmuf} by the greater prels
o, the yeater uponithe Othe‘?/PiftS:
iy - iagingryifuperfisigs X3 5 e
a§ 5"‘ Uhaticongiguouis tdrihe woo.';afﬁﬂ@
of i)beiiinpﬁll%dﬁupwatd;clt:thcz pre mm
léa%he Whole, wicod. Up@,ﬁfx"ﬁh@. ‘ P‘ﬁt hat
of tEQOnabe of the fame degreet\gétre[t{ s
the. "t of the water,upon b the
faiﬁ.gperﬁcies: and confequentl}’ € he
iy With the water, whofé placelgh
l ers' part of it takes up. e
hthe(s £ that i sd part, 1
Yy of that immers'd part, I
Pet of fo much water , bewng 1€
G 3 COlnpenc
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tompenc’d by the weight of the w
nmiers'd part which is cxtaﬂt a
bove: the. Superﬁmes of  the wat¥
And we fee,that when a piece of W"
fals inito water, though, by the 1p
tus it. acquires: U1 falhn 1t pﬂﬂ
through divegs imaginary:: plam iy
lye beneach - its due Ration )’Cﬁt otf
greater preflure, to:which. ea
xhofe plains is expos’ d o all ies th
parts, then jirthat which: iscontig®

to the Bottomuof the wood, dos qﬂ’ck
ly impel it up-agsin, cill, after for® eh
merfions and ﬁubﬁdmgs,ﬂ: refls at 16
1n-fuch a pofitieny as the newly: GXfw

f:ted Hydnoﬁatmal Theorem &l g*

MHOLI“M '
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SCHoLIUM,

THis Ingenious Propofitior! ( abqu_tf
Pro Hoating Bodys ) 15 taught - and
bianv d after the mannex of ﬂ/lathf?mdjl-
ands‘. by the moft fubtle Archumedes
b5 Commentators : and we have
th? 1}; been endeavouring to maaﬁ%’c
trye h)’ﬁcal“ reafon why i€ Hu f’
it But partly becguf¢ the Propo’—
iht,i\}]p“ght tohold, not only 10 {uch
eX;Q and homogeneous Bodyes as 1}1@1}
W‘n?phﬁe it in, (fuch as apece ou
Boy > or a Lump of wax ) batm \3d
M thoughi of a concave figure, at

d*acile, up 'Qf"ma'ny Bodys of never {o
Qf-b Sring natuses 3 (and perhaps fome
foo2em joyn'd togecher -only by thers
at'pe.ﬂnc“mbﬁnc upon one anothf:r]
s onp artly becaufe that a T ruth, whﬁh
H d‘@ of the main and ufefulleft of the
YdroQaticks, and may be of fo much

impos-
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importance to Navigation , has g
yet (that I know of ) been atte”
pted tobe demonftrated otherwife tw
uponn Paper : it will pot be am’ Sé
for the fatisfaction of fuch of th”
whom it may concern,as are not verii |
n Mathelnati(:al Demonﬁmtiom, to 2
an-Experiment which I made to _pfov‘
it éh/?’jEChﬂﬂl‘Cﬂ/!_y.s as exaétly as 18 ﬂe}
cellary for the fatisfaction of fuch P&
fons.- , 'al
After (then) having imploy’d feve”
Vellels. fome of wood, fome of Latf"’j
and-fome of othér materials, to ccl?ﬁ
pafs.what I deir’d 5 we fonnd glaﬂfd
to be.the mof} commodious we oV ;
pracuse. And therefore.filling 2 185
and deep glafs to 2 convenient heid )
with fair water , we placd in ic 8
ther deeper glafs,fhap'd like a Gablet?
Tumbler, that it might be the fictes f‘ﬁ
fwimming; and having fomifivd it it
with Ballaf}, and they , for merrylfﬂl‘:g

ARV
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ke with a wooden Deck, by whicha
Gl Maﬂ;,; with 2. Sayle -faﬁbnfd:go,.ln,
o kept uprighe 5 ‘we. fraughted-with
Wood, and by degre.eS.-Pour’d.sa‘ndf“ga
fi: till we had made.it, {inck J“ﬁ to i ¢
s of certaine confpicuoils’ mar Si;
thyg We had faften’'d on the outﬁdc.cz'
‘Te Glafs 1o oppofite parts’ thereok.
hm’ obfer ving how_ high:_‘the-'};waff
Ie&‘lh’din the larger (alafs, (which by
rga-fon‘;é;ﬁ the Veflels T'ranfparency
pl e 20 bo feon ) vee-caselly
8 two qr. dhyee, markes i’ the
R level wich - the Horizontal Sar-
'tag'e‘ ‘ va\ tlﬁe | Watef: N and "tiakmg::.‘qu;
o Joating Vefte] ,-as- ic-was, with

b betone'd oo -and wiping the
Qg 2t belong’d to:it,; -and wiping the

of e dry, we put if.46to 2 godd p?::
“m Cales, " and ha‘vingfff{m‘fkw‘ha.t 1 ;
‘te%nted to, we.weigh'd ina compe 1
) large Vol (firlt counterpoiz
P10 5 much water 5:(t0 a graine, ot

& » is wates
~-¢¥€aboucsg > and poukirg this w?nco
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intos che largé Gilafs above mentiontd
we:found it to reach to the marks chat
we had: faltened to the outfide of the
Glﬂfs‘,_ and confequently toreash to the
{ame height to which the weight of ¢
floating glafs, and all-that was added
make it refemble a Ship,had made it
rifeto,; By which Experiment (W
ried;as to the effential parts of it, WY
Veeflelsiof differing fizes, fhapes; 2
{adings foo, as Wood, Stone, ‘Qyickl
fﬂw"é &) it appears, that the flod”
ing Vellel it felf, with all thagvias 112
arﬁlpp@kfted by 1t, was équg?l; nweld’
tonas much water a5 was” equal, 1’;
bLﬁk J‘G‘.Ehat part: of -the Veffel whi¢
was nigder water, fuppos’d to be 6v¢7 :
from the extant past-of the {ame \vefffl
by.a plaint concuuirig the Horizo™
Su;’fa@, of thewater: {ince the Wei?
of v floating Vellel, which rais d f
the water ia the larger Veflel t0 the

geeatelt height teateain’'d, was the 27 ;
| wit
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K{th the welght of the-water, which
158 pour’d into the larger veflel (when
the ohey was taken out) rais d the yea-
%t thereip to the fame height, We
¥ alfo gbeaine the : fame end,: by a
 Rewhar. differing way, (which is che
ot Way i cafe theVeliels be too
St ) 0z, g0 obfepve, - firlt, by pour-
"8 iy Watgr out of 2 Bowle ‘Qr,;l?aﬂq,
e Vigiel of know capacity s
? eﬂ:&s:isggﬁcgfﬂaryxé ﬁﬂ?beg‘fatve i
e, O ifleen, - or, Pand, ' o dhaTop,
gﬁr ta anydetermingte heighe requir .‘}3
i, R h:miﬂg comt! 5 or- WWI ¢
! emﬁﬁit% all thac water; toput 10168
fla@e the Veeffel,-whofe weight is €0 be
Ui .. Thicdly, fo-let, or pouse
b Yater il glte Vieflel-be aflage; and
o s wieiohe paife, the Exdesvialowater
;Q‘Qhﬁheiglm it hadtbefore; -Andlatly,
. dineshow imuich chis water, that

4 13&-})011&3"({: in, fallsthore in wexgh‘é

19)
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of: the water thatwas in it at firlt, and
afterwards remov'd, For this diffe
rence will givensthe weightof as muc
water,as is equipouderate to the 'whf’l?
floating Veflel, whithter finall or gre
with all that it eicher carries or fuftei™
"The:Hydroltatical: Theoremt we ha%
been cenfidering; and theExpe-riil’lCﬂtS
whereby we have endeavour’d to o™
firm s'or illuftrate it, may (Mutatis 7
taidis) be applyidto a Stip with &
her Ballaft; 1.ading ;: Guns; and Co™
pany-it holding-generally teue, Tht
(toexprefsithe fence of ‘thel Propofitid”
maze biefly )-the weight Uf @ ifloatt’
Body, iis equal: thoas muchowitery a5
wmmers;d part tfake;,;i]'z'thatbbm oﬁjWhCﬂCf
we might draiv: {fomié Argtinentsin %
vourofthe 1earned Stevinasfor who'?
fake: it partly; wirs that & spiexied thY
Schyljum) who ;. if T mifsrerhember 105
dogs fomewheére deduce asia €oroliary

from
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on crtam Hydroftatical g, p4rapox
Pofitions Thata whole #hefwtb.
P, and all that belongs to it, and
S upon it, prefles no more nior lefs
O the Bottome it fwims over, then
m\lChAwater, as 1s _cqijal ln bulk to

t & part of the Ship which is beneath
®Surface of the water,

S~ -
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Sl S b
PARADOX 1V,

That in the Afcenfion of water in P.W’I’;;
&, there meeds nothing to mtf ¢!
Water, but_a competent weight ¢ 4

External Fluid,
" His Propofition may be eafily ¢

nough deduc’d from the alread)
mention'd Experiments, But yets (')l
further illuftration and proof, vve ¥
add that vvhich follovvs, 5
ke a {lender Glafs-pipe, (uch’
vvas us'd about the firft Expenmeﬂt)‘
and fuck into it about the height Of 3’
Inch of deeply tinCted vvater; and,ﬁ}m’
bly ftopping the upper Orifice, w
merfe the lovver part of the pipe 1"
a Glafs half 6lI'd vvith fuch tinct¢
vvater, till the Surface of the Liqu‘z ’



Wo € pipe be an inch or ds low as you
1 Ud have it) beneath that of the Ex=

al Water, Then pouring onoyle af
N lgrPthillc till it fwim 3 or 4 Inche.g;qr
log igh. as you pleafe above the vvater;

o gently your finger from the up-
E}er Irifice of the pine, to give t‘hé,mi-‘
EG{EdAiL’C a little intercourfe vvithehe

o2l and you thall fee the tiréted
:Va;@r 1 the p}i]pe, to be impell'd up,
Entbnl}’ higher then the Surface ofthe
“terual vacer, bue almoft as highas
t * of the External oyl sthrough Vvhﬁgﬂ
l{t bemg tranfparerit and colqurlefs?' the
e 1quor maybe caﬁlx difocm»d; |
4 Novy j, this cafe it can’t be p{et@;
o hat the afcent of the watermt é
oo Proceeds from Natuses gbhoxrgﬂb
fuiof W acyum 5 fince the pipe begzlg
th Faire, and irs Orifice unftopp dy
U8h che vyater fhould niot afcend, 10

) N
aial)g“ of aVacuum vvould enfue 3 .th?
our ® and the vygier TemaIning config“’

a5 Defore, he
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The true Reafon then of the 2c®”
of the water, in onr cafe, is but ¢
That upon all the other pasts of the
maginary Superficies, thac pafles *)
the immers d Oxifice of che pipe,
is a preflure partly of water, and par* f
of the oyle fwimming upon that Watffff
amounting to the preflure of 4 or' 11;
ches of water ; whereas upon that % 3
of the fame fuperficies whereon the ;
quor contain'd in the pipe leans,
is but che preflure of one inch of wa’
{o that the pasts near the immers d
rifice muft neceflarily be chruft Outhgs
Place by the other pasts of water £
are more prefs'd 5 till fo much Lig" p
be impell’d up into the pipe as mak 4
the preflure on that part of the Imag‘G
nary Superficies, as greatas that of ¢
oyleand water on any other equal P
of it : and then, by Vertue of the /E’{".l,
Librium (often mention d) the water VV; p
' ¢

rife nofurther 5 -and, by vertue of ¢
famc
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Equilibrium,it will reft a lictle be-
neath

the Surface of the External oyle,
hzga“febthis laft nam’di Liquotre 11.3‘ lefle
Y¥> bulk for bulk, then water.

Ang by this we may be affifted to
" d reafon of the Afcenfion of watgr
oy dinary fucking Pumps. For _asht ¢

*.¢of "Turpentine, though a lig lt)?
\v{qu(}r then water, and not mn??mﬁ
fast £, does, by leaning upcn the -
\vce of the Fxternal water, prefsup he
era ' within the pipe, .t afa;_glrc -
e 180t thep that of the Exterral w :
aerlt felf: {5 the Aire, which, th%)gd

f i“ ﬁghter Liqﬁ()f then Oyle of :S'

Wike, teaches 1 know 1ot hovsv l?facz
of o3 high, leaning upon the u-efs -

o Water in a Well, w‘oul.d»pr o
¥ 0 the Cyljdrical Caviey of £
Wump,.much higher then the Exter 1{1 "

it felf yeaches in the Well, 12
"€ not hinder'd. o
Now tha:;i which hinders 1€ 10 the

H Yumps

g
I
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Pump, is either the Sucker, Whlch
fencff,s the water in the Pump from t
predure of the Bxternal aire, of b
prelfure it felf. And cherefore, %
that the drawing up of the Sucker 1¢¢
to do, is, to free the water in the ¥
from 'the. impediment to its A
which was givenit by the Suckers [ed”
mg on it, or the pﬂlar of the Armd
fpha:rqs being incumbent on it;as 1%
EXPC{nment, the fides of the pipe d
fgﬂ%aendy protect the water il i
Pipe from any preffure of the Extt”
nal oyle, that may oppofe its afce’

. And lﬂmy , das the water 18 OU;
pipe was umpell’d up fo high, and %‘
higher, that the Cylinder of watcf ’5
the pipe was juft able to ballance ‘ 5
preffure of the warer and oyle wit o
the pipe ; fo in Pumps, the wates doﬂz
rife but to g Certam height, as 4 9‘}
33 0r 34 foot: and though you Pl}ﬂ;o

le - » ’
never {o long , i will be rais f
high”
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highe, s becaufe at thar height the pref-
ture of the water in the Pump, upon
| A part of the imaginary S.uperﬁci.es
iSmt Paffes by the lower Orifice of it,
N the fame wich the preflure which
c'ther Pasts of that jmaginary fuperfi-

 fultaine from as much of the Ex-
el water, and of the Acrmofphzre,

S o -
Froime to lean upon it.

hat there may be cafes wheret
w8 may be raisd by fuction, n[(l)r:
apon the Account of the weightof the
o butofics pring, 1have clfewhere
IOVVHS and having likevvi-fe‘ n othe.x
Pariis’ endeavour’d to cxpl%cizz gﬁg
Ptm ulaﬂy the afcenfion O e
PSs yyhar has been faid already
Y faffice ¢o be faid in this places
Oire tis fufficient for me t(t)1 hgve:
fCen{Yn’ "That vvhither or no .t e Fi
yet i1110n of water may have other Cjic “ .
Moge. the cafes proposd, lt,n'f, don
then the competent Vveighe

H: an
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anExternalFluid,as is the Aire ; who (i:
not being desoid of graviry , the U’t
gency of our Experiments has broug”
even our Adverfaries to grant us. .

For confirmation of this, I will h"jr
add, becaufe it now comes into P/
mind, (what might perhaps be ¢l e’
where fomewhat more properly.m‘?lq :
tiond) an Experiment thac 1did b
lightly glance ac in the Explication °
thefirft, and the Scholium of che feco”
Paradox, o

Inorder to this I muft advest! C;
That, whereas T there took notiCC,"l?ﬂ
fome Ingenious men had complaif®”
that, contrary to the Experiment P* f
pos’d by Monfseur Pafchall, they we !
not at all able to keep Mercur) fu'
pended in Tubes, however very ﬂeﬂ’
der, though the lower end werc defpi
ly immersd in water, if both the
ends were open: The R eafons of /

doubting, whether oy Ingenious ‘zlor
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o bad ever made or feen the Expe-
! tht, were, not only that it l,lad been
\ pCc‘f’Sfully tryed, and feem d at:c{>1 mc-:'
llnhkely to fucceed in Tubes morc; [ C}I:e
?er thep his appear’d ; bqt becau e}aci e
‘hpetuSaWhich falling qu }ckf.ﬂver g e
Jthe acCeleration of motion It accéq;.t
gl its defcene, muft in all prob.a i (;u);
N Steat enoueh tomake it all xu% o
a1 ebotton]%f aTubC, open at o
t\nds"‘anﬂl fill’d with fo pondcro'usni ot
> thongh the Tube w’rcreb velA }jl o

p, & then that propos'd by

afcha/l, e o in-
b, Dis advertifement P'remlhe hope-
]1 e, that noewith{tandiog th e
ey Ofth;ExperimemﬂS it 3_ -
FYQPOS’d and tried, I might have o
lel M0t to think it impothible ‘wt};lirg
oy y another way, the maut o
i 5 which was to, keep QuIC l;oth
Zer fufpended in 3 Tube, ope? %t o
s, y the rcﬁ{‘can% 03f the . \‘rv oy
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water,  For by the Expedient 1 '
going to propofe, T have been able Cf,cef
1t, even with a Liquor much lig
then water., l,f

Finding then, that even a very ﬂ‘oas
Cylinder of fo ponderous a ﬂﬂ}dlgal,
Mercury, would, if it were once i [
ling, defcend with an impetus not eﬂry
tobe refifted by the fubjacent Ligtt.
1 thoght upon the following Exply
€Nt o prevent this inconvenicnee. 4
took a (lender pipe, the Diameter ;
whofe Cavity was little above the ’ﬁ}iﬂ
part of an Inch, and having fuck'd i
at the lower end of it fomewhat Ieﬂ |
then half an inch of Quickfilver, a‘it
nimbly ftopp'd che upper Orifice V‘; o
my finger 3 T chrut the Quickf’ ‘p'
wto a deep glafs of oyle of Turp?
tine, with a care not to unftop the ugf
per Orifice, til] the fmall C ylindﬁr
quick{ilver was 19 or 20 times €S de@g:
beneath the Susface of the oyle,

by

f
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Y this means, when I unftoppd the
giﬁe’ the Quickfilver, nef:ded not (as
Crwife it would) begin to fall, as
g 3 Jonges Cylinder then was re-
Nifite 1 make an Aquilibrium wWith
eh_e other flaid, For by our Expedi-
f tthe preffure of the oyle was already
luﬂ dsgreat, if not greates, agam'ﬁ the
A Wer part of che Mercurial Cylinder,
*that which the weight of fo fhort 2
t;g @der could exercife upon the con”
o>ous and fubjacent oyle. Aud ac-
' Qrdmgl)’,'upon the removal of my fin
5 the Quickfilver did not run ot
! remain fafpended in the lower pait
O the pipe. © And 25, if 1rais d it tf-
K’/I&rds the .Supex_ﬁc ies of the Oykf,‘ the
~“CrCury yonld drop out for watit O
Swonged Counterpoize > fo,if Ty
® Pipe decper into the oyle, the -
2’ preffure of the oyle would PO-
®ttionably impell up the Mercury t0-

. e,
ds the hlghei—l p:fts of thevgfl};ch
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which being again a little, and but ?
Jitcle, sais'd, the Quickfilver wonld al
down a little nearer the bottom of
bipe: and fo, with a not unpieﬂfaﬁE
fpcé?cacle,the ponderous Body of quin'
filver was made fometimes to rife, 2
fometimes to fal] ; but (il o floacvP”
on the Surface of 2 Liquor,figh cer ¥
common Spirit of Wine it felf.
. But, befides that the Experimc‘w’
if the maker of it be not very c3 fuy
may eafily etough mifcarry, the g"erf
tfement e gtves feldome proves Jat
mg s the oyle of Turpentine afte’’
while infimating it felf beewixt F’£
ﬁdgs of the pipe, and thofe of fo %
2 Cylinder of Mercury, and thefeb[y
qurdermg all, And cherefore, thov :
- CrC mention this Expefimer t, as
try ¢d. 1t moyle of Turpentine ; bec? ]{f
that is the Liquor I make ufe of all #
long thefe Paradoxes ;5 and becanfe alf
I'would fhew that 2 lioher fluid ¢
- wate?
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worer, (and therefore why not aire, if
ms helght be greatly enough increas'd?)
1) By its weight and preflure,. either
%P the Mercury {ufpended in pipes,
' ®Ven rajse it in them s Yet I found
a?ter (wherewith I fill'd tall glafles)
. tter Liquor then oyle\for thC-EXPc"
£2enc s i which though 1 fought, and
QOund fome other Phanomena, yet be-
hallfe they more propetly belong toa-
[Othe, place, 1fhall leave them un-
"ion'd in ehis,

0df{ince Experience fhews us, that
| Yinder of Mercury, of gboutCBO
].nches high:’ is unipondei'ant toatLy=-
hl}]der of water of about 33 or 34 foO?
1 ; itS very Caflc to coﬂCh].dea T;;
s veighe of the External aire, wh

> le 15 rife and keep fufpended 33 0r
ig fO,Ot of water m a2 Pump , may ko
ﬁlel € to 29 or 30 Inches of QuiCK-
Vet in the Togricellian Experiment.

PARA-

0
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PARADOX V.

That the pre[fure af an Exteynal F/””i lf
able to keep an Heterogeneous Liquo* ﬂ]
Spended at the [ame heght in Jfever
Papes, though thofe Pipes be of v
different Diameters,

HE contrary of this I’ropOfmoi1
18 {o confidently afferted and bﬁd
lieved, by thofe Mathematicians; aﬂc

others, that favour the Doctrin€o d

Sd}ools ;3 That this perfwafior y

theirs feems tobe the chief things ¢

has hinderd men from acknowledgl’?”;;
that the Quickfilver in the Torriccl?

Experiment may be kept fufpende ¢

the Comnterpoize of the externial 27

- . 1
.Aﬂd d famous Wﬂtera that has lﬂted}l
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ofe ;fg%;s well of the Hydroftaticks,as
Expe +hnomena of the “Torricellian
fafe lment, dos rely fomuch tpon ghc
g, 00d of our Paradox, ‘T'hat,laying
hixnfau other Arguments, hie contents
g € to confute his Advesfaries with
ded montration (as he cals it)groun-
hereon the quite contrary of what we
t aflere, " For his Objection runs
re(tr IS fence, ‘That if ic were thc’
ken Y of the External Aure, that
neatlthe Quickfilver fufpended in .thc_,
Wo Y ention’d experiment,the h;;ght
be “ﬁd not (as Experience fhews it 15)
thot ¢ fame in all Cylindrical pipess
fy U8hof very differing Bores, For,
C 9°ﬁﬂg the height of the Mercurial
I)y Ider, 3 "Tube of half an Inch
¢ ;met@r,to be 2q Inches; tis plaun,
he; 3 Mercurial Cylinder of the fame
tyfy 5 and three Tnches m Diameter,
forre. ve18h divers times as much as the
Cr; and cherefore the preﬂu:;
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of the External aire, being but one?”
the fame,if it be a jult Counterpotzt o
the greater Cylinder, it cannot befo ! .
dhelefs; and if itbe ableto keep
one fufpended at 2gInches it muft be?
ble to keep the other fufpended at2 fa;,
greater height,which ye is contrary*
experience, And indeed this Object”
1 Jo {pecious, T'hat,though I elfewb i
have already anfwer'd it,both by seal®
and Experience, as far forth as it ¢
cerns the Torricellian Experimes®
Yet,to fhew the miftake on which i
grounded, it may be very well ot
while to make out our propofed P2
dos, (as that whofe truch will faff®
ently difprove thac ercour) by fhewlﬂg
both' that the Affertion is true , ¥
‘why it muft be fo, s
- Provide thena morethen  F igf
ordinanilly  wide mouth’d ,
Glafs , cleer, and of 2 Conveﬂlcﬂf
depth ; tnto which having put 2 ¢° ﬂt

veni¢”
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i Cne Quantity of water, deePl-y,
Sdwith Brayil or fome other Pig-
th?nt’ fit to the Orifice 2 broad_ bue
i 1 ork, in which,by borning or cue-
g Make divers round holes of very
wh? g wideneffes ; into each of
fe, S you may thraft a glafs Cyln-
fgr° oPenat both ends, and of a fize fic
er the hole that is toreceive it 3 thgt
b2 feveral pipes may be imbrac’'d
 thefe foyeral holes; And, as neare as
Yo Can, make them parallel tﬁ (}ne
®r, and perpendicular to the fu-
S “Hicies of thepwapta _ into which they
fé?tobe immers'd, But we muftnot
o S, that, befides thefe holes, ther
C "apertuge to be made inthe fam
Orke (it matters not much of vyhat fi-
ﬂu © or whereabouts) to seccive the
\ﬁ?der end of a glafs Fonnel; by
Ve h oyl may be convey'd into the
A el.°When it is ftopp'd with the Cork.
= 1 the flendey partof this Fuﬂi‘-‘:’fé

an()t
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weufe toput fome Cotcon-week,
break the violence of the oyl that 15
be pour'd in , which might elfe d.’ ‘
order the Experiment. Al this beif?
th}ls provided, and the Cork (furlliﬂ\
withits pipes ) being fitted to the O
gge Of. the \lfeéfel ; ifacthe Funnel 5; ?;

ur in oyl of ‘Turpentine, and
the Glafsy betwixt p;our e;ré an i o
F.ighe ; you may , chrough chat 0% d
parent Liquor , perceive the Ti”ael
water, to be impell'd up into qﬂ
the prpes, «and to rife uniformly I
them, And, when this tincted b
quor has attaind to che height of £ 0
or three, or more Inches, above Ihcj
lowermoft Susface of the External 97
if you remove the Funnel, ( which y
.g;ilhl]l?id] not-do, unlefs there be Z ;
1t,) you may plain e1ve

water to reachyfs highpqc in o
of thcfma}ler pipes, as in an(’)tha‘ ths®
or four times as great ; and yet o

b TRk watcf
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et in the feveral pipes (as tis evi-
tent) s fuftain’d, at chat height above
evel of the other water ; by the
Sreffure or counterpoizeof the excernal
fylef5 which therefore being lighter 2z
(e then water, will have its Susface
tﬁmewhat higher without the pipes,
.Uﬁn that of the Tincted water with-
r2 em, Apd ifby the Aperturc, that
le ves the Funnel, you immerfe, al-
o o the Bottom of the oyle, the
atorter leg of aflender glafs Syphpn,
N Whofe longer Leg you procure 1y
Cion the oyle to ranout 5 you {hah
petce.“'e, T'hat, according as the dept
ot teflure of the External fluid de-
?ea e, fothe water in the pIpe wxu
133? dle ; and that uniformly.,p jss we
Clefler as in the greater prpes.
The Re:fég tof ehis is 1ot difficule
dot: Yender’d by the Dottrine already
ehver’d- TFor fuppofe EF t l?c
* Sﬁf.faCe of the water , both wnahég
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2nd without the pipes, before any 0 )
was poured on it: if we chen,fUP.P%g
the oyle to be poured in through &
Funnel, ics lightnefs in refpect of V. |
ter,wherewith it will not mingle » W;
keep it from getting into the cavit)
the pipes L, M, N ; and :heref‘”]
fpreading it {elf on the outfide of th¢
above,irmuft neceflarily,by its gfﬁl_wt ’
prefs down the Superficies of the® y
ternal water, and impell up chat 11‘13 i
into the cavities of the pipes. - A%
we fuppofe the pouring on of the 0 1 o
be continued till the uppesmoft fuffaof
of the oyl beraifed to G H, and thatK
the external water deprefs'd to 1 i
(or thereabouts, ) an imaginary wab@
pafling along che lower Orifices of* 0
pipes 3 Ifay, the tincted waters
the pipes oughe to have their upP®,
moft Surfaces in the fame level , 1 {
withtanding the great inequality,

theirBores,For thac paxt of the Sws 131(,
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X wiich s comprehended within
b Circular Orifice of the greateft
P¢ L, is no more ‘charged by the in-
Qua 0t water, thenany other part, e~
oy to that Circle of the fame Imagr
Qy “Pﬂﬁcxes is by the water or Oy le
entomit 3 (and con fequently,
‘More then the part complehended’
5 n-the circle of the fniall pipe N>
p the water contair’d in that fmall
33 the external oyle havmo as
ﬁ ttha preater height upon the’ Super-
P IK, then thc water wxdnn the
Lf) > 33 i requifite to make. the two
%uors Counter. ballance cach-other;
fpewlthﬁandmo the dxﬁf’rence of - their
Plp fick Gravmes And thOU“h the
Chyyo Wt‘re twice as bigg, it Wowd
Moge e the fubjacent phm IK no
the ¢, then the preﬂure of the oyleon
St {t e parts of the fame nnagmary
B Hace isable to refift,  And yet this
ire of the External dvle ought not

I to
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t0 be able to raife the waces i t¢
ﬂend.erP‘Pe N, higher then the S5u
face & inthe fame Level with o
Surface 0, For, if the wates wer
h.gh(er. in the {mall pipe ; beirg 3,h62};
vier Liguor then oyle, it muft Pe
upon ta part of the Surface 1 %,
leans on, with greater force thed cf
external oyle upon the orher part®, /
the fame plain 1K ; and therefore ¥y,
greater force then: the weight of b‘
Lxternal oyle could refift, And oo
{equently, the waterinthe {lender E‘Pi
muft fubfide,il] its Surface be infef‘o?n
to that of che External oyle ; {inct tc‘l‘
then , the difference of their fpe¢hy
gravities carnot permit them to- relt 1,‘
an Bguibbrium, To be fhort 3 IC"’L,
all one, to the refliffance of the CXEer,s
'?31,0).11, how wide Ché "Cyﬁ-ﬂdelr jd
that it fuppo:ts inthe Pipeb- _ -'pl‘OV df,
theheight of it be not grc?af;er, i xeﬂ
fpect of the height of the oyls dc’;‘
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e difference of the refpective Gras
Hties of thofe two Liguors requires.
“Or, fo Jong the preffure of the Cy-
der of water will be no greates » on
\ Upart of the Imaginary:SuPﬂﬁCwS
Which ¢ leans upon , then the prdfuéc
O the external oyle will beon all the
othe"v parts of the fame Supcrﬁacs%
o confequently, neither the one» lloi
the other “of thofe Liquors will- {4k
e, by chey ywill both. xeft in 0"
Buthere ic will notbe amx(s tonates
ulY, thae ¢ isnot neceflary tbﬂf:_d bz
lads Cylinders L, 8- fhowi0 t
a“‘f:ﬁ the fame lengeh; {ince, £he 12 ]
Ylﬁcebcmg open, ;he,:water wii.u -
0 the fame height within them, Wie
they the parts immers d under the

:Vater be exaltly of the {fame length or
0

And Secondly, That thtolugFO}:]ttili
. | 1
15D1fcourfe,‘ alIld 2pamc,u ar YEXPH*

th



(116) o
Explicationof this Paradox , we ..fuP:
pofe, either that the:{lendere(t p{P‘;zf
that are imploy'd’ about thefe EXp.
ments, are of a moderare {ize, and ¥
exceeding fmall 5 Or that, incafe e.z;
be very {mall, allowance be mad¢ 15
fuch pipes. for this property , T gr
water will rife in them to a gfeatee
height, then can be attributed to o
bare Counterpoize of either the wae
or the oyle, that impels it upwards an
keeps it fufpended. But this differen®
1s of {o little moment in our prefent i
quiries, 'That we may fafely negle
it; (as hereafter we mean to do). 7"
we have taken this notice of it
prevention of miftakes.

PARM
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TR PP P
PARADOX VL

If? Bad)’ be plac’d under water with uts
UPpermoft Surface parallel to the Ho-
"Ron s how much water foever there
may be on this or that fide abe ‘the
Bo.d}’: the direl? prq[fure [ uﬁam’d by
e Body ( for we now confider - mot ‘the
ateral nor the recoybing prﬂzgre', 10
| M”Cb the “Body may be expos’d if quite
Mviron'd with water )15 10 mare then
that of a Columne of water having the
| Horl'.Z-ontal [uperficies of - ¢ ”.Bo;ly
o its Bafss, and the Z;(pendzcu ar
dept)y of the water ﬁ;} its beght.
And (o likewtfe; | ,
3 If thewajt;r that leans upon the Body
€ contain'd in pipes open # both ends 3-
the pr effure of the water 13 to be ﬁzm;k
| Is
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ted by the weight of a pillar ¢ p
ters whofe Bafus is equal to ‘the Wﬂ,
Orifice of the pipe Cwhich we [uppd’ s
be parallel to the Horixon) 47 i
beight equal to a perpendicular 74 lh/
tbence 10 the top of the waters thong; ?
pive be much inclin'd towards the Ho{zl
207, or though it be irregularly. i e;
and much broader in fome partis 4

the [ad. Orifice,

wt

C Tevinus, in the tenth ]?roPOﬁtlo'1 :
J his Hydroftatical* Elements »
ving propos’d i1 more gener‘al"fefmc,
the former part of our ParadoX, " ,
xes toit a Demontration to this

pofe. |
Having -firft fuppofed 4 B( p
tobe g folid Reétangular figuse ;
water, whofe Bafis E'F is parand £«5
thie Hotizon , and whofe height G E
a perpendicalas let fal from che 7
permoft Surface of the water t© th,
1w

L)
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\°Wermo& s His Demonftration s this,

H
A ——— G B
Fig, g,
| 1

Ifthe Botrom B Fbe charged with

A greater wejoht then that of the wa-
““ GHF l%, that furplufage mult
vome from the adjoyning water ; there-
Ore, if it be pofTible, let it be from the
Water 4 GE D& HBCF ;which gran-
%, the Botrom D E will likewilehave
Sreater weicht incumbent on it, up-
N the feore of the neigbousing wares
CHF E, then that of the water
dG, ED. And, the reafon bewg
the fame in all the threc cafes,
the Bafis F ¢ muft fuflcine 2 grea-
ot weight, then that of the wa-
' 14 tey



(120) !
tet HECF. And there‘tforcuthe'whocr
bottom D C, will have a gf"a;hc
weight incambent omit,then that of ,
whole water 4 B € D; which Yc}
‘4B C D being a rectangular Bodyé
would be abfurd, And by the kfj,’ﬂt
way of reafoning you may evince, '1 ﬂa
the Bottom E F fullains no 1S
weight, then that of the water G HF'”
And {o,{ince it fultains neicher a gf@?te
weight, ror alefs, it muft fuftein g
as much weicht as the Column® ¢
water G H FE, y

This Demonfiration of the Lea®
Stevinus may well enough be admf
ted by a Naturalift (though, acco’
wg to fome Hypothefes touching fbe
Caufe and Natare of Gravity, It !ﬂaﬁ
faile of Mathematical exaGnefs ;) 4 f
by it may be confirm’d the firlt pafto
our proposd Paradox, ‘And fo®
tnings annexed by Stevinug tq this D¢
monftration, may be alfo. é}iplyfd.co

countendn
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“interance the fecond. But becaufe
1815 one of the nobleft and ufefulleft
&.1 elts of the ‘Hydroflaticks , we
Hink it worth while to illuftrate, after
Yy Manper. each of the two parts gf
nur Paradoy by a fenfible Experi-
len, .
Fuft then, T'ake aflenderGlafs pipe:
Fan ey en B.ore,tu rn'd upatone end like
3y pexed Syphon, Into this p g
t‘}y Phon ik oyl of Turpentine |
]ll the Liquor have fill'd the fhorter
»eg’a“d be rais’'d 2 or 3Inches inthe 10117
. Then nimbly ffopping the uppé?t
| Uice wich your finger, theuft the
QOWer part of the Syphon fo farre into
3% Gilafs full of water, That the
t.h“Y%acc of the oyle in the longer leg of
the Pipe, may be but 2 little higher then
that of the External water ; and, up‘?ﬁ
ﬁe moval of your finger, you wi

lin | te Surface of the oyle to vary but

® or not at all. its former Station.
>Or pot at all, its fo A
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And as, if you then thruft the piPe'.z
litele deeper, you will fee the oy} é
the fhorter leg to begin to be deps els

fo, if afterwards you gently raife |
pipe toward the top of the watets .

fhall fee the oyle not only regaif |
former {Yation, but flow. out by fc
grees in drops that will emerge ©0°
Top of the water, Now,fince the !
ter was able, at firlt, o keep the o) 1;0
the longer leg of the pipe,fufpend\ed b
htgho;,then it would have been kep" v
2 Cylinder of water equal to the o
fice of the fhorter leg of the pipt:”
reaching directly thence to the T,

the water ; (as maybe eafily tric® 4
makiog a Syphon, where the 17 4
leg may be long enough to contai? fl;he
2 Lylmder of water to COunterpoiZC ,
0}71 mthe 10nger5) & fmce when 01,1 i
by the raifing of the - Pipe‘: the h?‘g,d
of the incumbent warer was lefle” l:

the oyle did more then C0“11t6£{a11c‘
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dnce it 5 (as appears by its flowing
“tof the Syphon;) we may well con-
cl“deg That, though there were in
e Vel 2 oreat deal of water, higher
thep the immers'd Orifice of the Sy-
pho“a (and it would be all one, though
2 Syphon were plac’d at. the fame
tﬁpth in a pond or lake 3) ye.t', of all

A water, no more did gravitate up-
U the Orifice, then that which was
£d directly over it; which was
uch 4 pillar of water ,as the Paradox
defcrib,(,s.

1 And, by the way, we may hence
g ‘That though water be not in-
“laded j pipes, yet it may prefs as
Fegularl)’ upon a fubjacent Body, as if
tWere  And cherefore we may well
enougthCm(:ei,ve 2 pillar of water, 111
n ¢ frce;, watey it felf, where theg: is
QOthlng on any fide, but the contigu-
Plilﬁa water , to bound the imaginary
r.

But
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But T had forgot to add, "T'hat
firft part of our Paradox willih"ld’
not only when the water, fuperios
the Body it prefles upon, is free ; %
alfo, when it is included in Vefles
rever fo (feemingly) difadvantageo™®
fhape. For, if you fo framethe fhott
legp.f a Syphon, that it may expa’ i
felf into a funnel, like that of Fig.6 e
Ploy’d about the proof of the foreg?®
(hfth) Paradox; (for which pu r-pol% ic
legs muft be at a pretty dittance frof
each other:) though you fill that For
nel with water, the oyle in the long®
and {lender leg of the Syphon will ¥
abletorefilt the preffare of all the ¥
ter, notwithftanding the breadth of ¢ ¥
upper ‘part of the funnel. So that, ¢!
inthis cafealfo, the Surface of the 071'6.
in the longer leg , will be but 2 %"
higher then that of the water in @
funnel, |

For fur the[ Conﬁrmation Of i thiSS
w¢

o
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agauS'\{ to bC made q S-yphon’- {o
ePd, that one of the legs (which
haéei parallel, and of the fame Bore,)
Qe the midft of it a Sphare of
s, fave.that it communicated with
leg Upper and lower parts of the fame
Weln the uniform leg of the Sypho,
i~PUt a corivenient quanitity Of oyle
lnud?"Pentine, and into the other, as
&) Water as fill'd not only the low-
A[? At of it, but the Globular part too.:
Wag Yet:we did not find, that all th}s
the *r was-able to keep up the oylein
the Uiform leg, at a greater height
b U che leg that concain’d the water
Wy ol Uniform too ; s much of the
l Oﬁr 1 the (Flobe, as was not direct-
fun, € the lowey Orifice of it, beins
{chﬁrted by the lateral parts (if I may
T them) of the fame Globe. And,
g 19 were, inftead of wacer, fll'd
%le, and the uniform leg with
water 3
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water ; notwith(tanding the far g{::y
ter quantity of oyl , that was nec? of
to fill that leg, whereof the hol 9
{phazre was but a part ; the Wﬂde;p,
the uniform leg would notbe kep* ¢
fo muchas to the fame height with
oylein the mifhapen leg, i
But to make this matter yet
more clear, we caus'd a Syphon®’
made of the Figure ex-  ppur, #
prefsid in the adjoyning o
Scheme ; into which baving %'y
sed a convenient quantity of Mere:
till it reach’d m the fhorter leg *
almof} to the bottom of the Glob%"
part B, and in the longer leg 471,
an-equal height: We aftcrwarawr
poured -2 fufficient quantity of i
mto the faid longer leg A B, W,
dfOV,'C away the Quuckfilver, an .11 )
pelld it up in the fhorter leg © e
bad half, or more then half, fll'd ° )
Caviey of the Gilobular part Bt }ec
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i, Ve did niot wholly fill with Quick-
o s becaufe the Tube 4 B was Bot
ng €nough for that purpof.c 3 ) and
o e obferv'd, that, ngtwithfland-
w&_‘rthe- great weighc off;¢that B?d}’,
g is of all Bodics, fave one, the
WO'& Ponderous) Quickfilver, Whlg;
o Contain’d i the lower past oftof,
vf'nﬁ leg of the Syphn, the furface of
af,%ickﬁ}m H'G, was impell'd %’P
) tioh by the water in the Leg Ah A
thh?.difpaijtyof the fpcc1ﬁ6k weigats
yJ0fe o Liquors (whereof one:ss
dig ¢ 14 times as heavy as the Picrc)
th, quire; So that it appeard nat,
%, for all the great weght O
Qu‘Ckﬁlven, contaiy d 18 :the Globu-
Y \ \'3:"ityv E, there prefs d any more
E}Cn the {lender and fub}a.c}elnzs pv;szré
o Of that Jeer, then as much as
g%ie d dir e&fg over the lower Orifice
Qnd&lefaid Cavity E.So that the other,
* laterg) parts of chat Meroury, ?:é
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g fupported by the concave {ides
the Glafs, whereanto they wexe €
tiguous, the water in the leg 4 B; alc
peard not any more prefsd by t]d
quickfilvery then if the leg € D ba
been,as well as the other,of an unifor
bignefs ; and, by this means, if we%
made the hollow Globe of a large ?”
ameter, a fmall quantity of water:%o_l,1
red into theleg 4 "B, might have ‘e'cf
able to raife a quanticy of quickfll‘f
exceedingly much heavier then it ¥/
But then {o little water can saife’
quickfitver,in fobroad a pipe,but 0 4
inconfiderable height. r
~ 'T'o make out the fecond part‘of Ouk
Paradox by an Experiment , we® ¢
. three Glafs-pipes 5 the O.lh
Fig. 10, madelike 2 Bolt-head, Wi
) a round Ball and two opF°
fice S.tcmmss the other was an i1
lar pipe, blown with an Elbow,whe""

with it made an Angle 5 and the ti‘;s
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?ﬂs 38 irrepulacly fhap'd, as.I could
" blown ; being m fome places
! uchbroader , and in fome much nar-
% then the lower Ouifice of i,
thn'd thefe two laft nam'd pipes ?ad
‘nm upper ends fo infested 1060 holes :
Cade fit for them in abroad .pxgcc’g
thzf  that, when they were mll)meri: r )
&y Made not right Angles, uf é ]r)-r.
fy ue ones, wich the HomzontaClx -
]'llf' Cof thC,Liquor. ‘The other ~T.a ;
R Wife, which confitted of 3 gmgs
fa& ¢, and two oppolit Plp?s’h vgi—
Wy *ed to the fame Cork, Whlcf -
\v‘,g before hand been made ?td éoth
wq, Douth’d glafs of ag02 f?u?’c
as‘d hag fl'd wich water, Was [t 1{ y
3l * fopple into che mouth of the fat
tva fo thap the water afcended 2 preg-
the: 2 into each of the three pxp,esn a};
th - 1Ower QOrifices, which as w¢ 2
B Upper we left open 3 ‘T hen ag(:o;
Wity of oyle of Turpentii€ being
K pour
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pourd into the fame Veflel, chrovd
a funnel, the water was by the incu?”;
bent oyle impell d up to the height”
zor 3 Inches m each of the three P‘P.e >
Which argues, that, norwithitan 1113
their being fo,unequal in bignefs , &
foirregular in fhape,(infomuch that WS

-guefs'done of them was 10 or 12 7%
greates in one part, then in anoth”
or thenit was even at the Oxifice] ffd
water, contain'd in each of them ;Pfe( s
upen 1ts lower Orifice no more (2,
not add, nor no lefs) then i would P
done if it had been 3 Cylinder, hat’”
the Orifice for its Bafis, and che f* ie
pendicular depth of the water and®
above, for its height, For in cafe 4
of d}e pipes had contein'd but fuch 1
Cylinder of waier, that wates Woﬂ,‘
neverthelefs have had ies uppes®
Superficies ar the fame height : 3
on thie other fide, it would have d

impell'd up beyond it, if ics Weightﬂot
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tht‘as ﬁr-Ongly endeavour to depreh:
Pre medigtely fubjacent wa t;:er ,az t
VUErP ¢ of Chﬁi .External fuids endea-
Sto1mpe] ic up,
iy d ﬁncgthe h};ight-‘of- thT vsi/atf::cszi
‘hosuit.)‘)ut the fame inthe {evza Ixan 13 =
g ™ tWo of ‘t_h,c_m, being v )é s
t “{gi, contain’d much mor raes
faenl they were ereCted : yet ' {h o
Th@ Way of reaforing we mayi%a] b;
be: - the itnasinary plain, Fa ;1 t’;ghefe
i”(il} ‘mers'd Orifice of’ either o thet
M‘Umg pipes, f{uftain’d 1o <mofb¢m,
] ! '€, then 1t would havc.don.eéed
An Or_ter Cylindcr of water if er<;l eré;;
hye deed, in al] thefe ca{e?? W esed
e Cithey 1s broader 1n ot.:nelr. }‘aaﬂy
Wallat its lowey Qrifice.or inc ;m ey
i thgwafds the Hoxizgxl,t thwsl/ ﬁ;, ;
by eCO"Cain’ci' Liquos s 5ot éé v.mﬁ-._
‘igu‘ed by the Liquor or the Bl;) y: o
b b%s t thelower Orifice, DULP

. £ d
e fides of ‘thIC{ P‘fe: ic felf .th%;]ﬁf'
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thereore if, W‘ngn in a flendey pipe) (i:}
have bronght a parcel of oyl of Tusft,
tune £o be n an Lguilibrivm with the”,
termal water, as m the Experime!™
longing to the firflt Paradox ; Ifs i
when this is done, you incline the P‘g;
towards the {ides of the Grlafs 5 [y
may indeed obferve the Susface of g
oyle in the pipe to be, as before,? ﬂ;;:
higher then that of thewater wicho™
But you fhall likewife féc,Thar,Chop?{l
the Orifice of the pipe were not ‘b{lb@
deeper into the water, yet these vl ot
a pretty deal of water got up i1
pipe ; becaufe the oyle not leanind’y ¢
upon the water only,as it did befor®
partly upon che water, and par tly uce.nc
the pipe, its preffure upon the fub/2”
water 1s confiderabl y leffen’d 3aﬂd ‘ 0P
y the external water whofe pf‘fﬂur if
not dimini(h’d too, is able toimfP.
the oyl, and inerude for a licele w5 l[hc’
the pipe. Bue if you re-eret the piP ¢

. : ,
prellurcof chc oylebeing then a8
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f)ﬁ&“POU the 1(ub‘jac)ent water, it-will
f

i ¢ todeprefs,and drive it again out
te Cavicy of the pipe. )
fllr[l]] o this agrees very well w aft“{vc
it e try’d as follows : Wecauied.s
adpgs t_OjbehL‘J_‘xokwn' (hap.das th;: Fig:1.
i, 2ume Figuress) one havitg e
Iy, o V€rs acute Angles 5 the Other e
of tg ! ‘Yimﬁug,i’omn,hkcj afc crue OF wor i
¢ imbeck ; and the third \'Er%’ 1(,
‘ibulaﬂ)’ crooked;and yet eachof the §
I()PES ha.ving-;iﬂ 1ts crool<§d part.st,b: g&.
“‘iqf of its (Yreighe & ereCted paé Sl
20, VLol Tuppentine; beng ¢ uz{ o
Qomlyenient depthu nder water ilﬁc ;cliy
()f'tep d there, (after the manner ¢ Cbrd_
b U declar'd) we found, that, ac e
o 2 our Paradox, the furfacc? t
th@‘e Wthe pipe was higher than {t 1at (;t
W Water without it, as much a}iad
b‘@eul have been in cafe the pipe DA
l)y h &reight‘,» (as we try'd by plac.::;]gt
Y the. crookedeft of them 2 ihcalq
" wich oyle in itythough the quanuz);
K 3
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of the oyle, inone of thefe pipess Wu'ld
perhaps three times as much as ¥,
bave uffic'd, if the pipe had beenft)
So that this furplufage of oyle dlé (i
prefs vpon the fubjacent waters Uoruﬂ
1t had done fo, the oyle would havct i
out of the pipe., ) And I remembe®>
liftisg upas much of one of thefe & pot
ed pipes, as1 thought fic, meewben
above the Surface of the water 3
the Superficies of the oylein thhy
was not above half an inch hightf Etfd
that of the water without it, I efts? ;p’f{
that the creoled pillar of oyl,Contﬁ g
i that parcof the pipe wiiich was g it
the Surtace of the water, was 8% i
or 8 Inches Jong, Sotrueit is>t%
rreffure of Liquors, cortaind i Pi'cuf
muft be computed by the perpe™ s
lar that meafures their heights v
ever be theiy length or bignefs.

M chﬂﬁﬂ,ﬂ'



(135)
ScCHoLIUM

; ~"n,0 de_
s, havi 5¢
THE‘ Learned Ste’}?)n.zu ;ﬁtion oo
. Monftared che Prop iogis
; el}’ méﬁti«)lfd out of him, 1t

2 a renth
. e the trut
. - whicit D‘ LR
ﬂlvers COﬂfC&al‘ 1€5 OiO:C queﬁloﬁ’dOiuy
tﬁth: cen thought mMore ¢

lf. An
Mthat of the T'heorem it algld a kind
\ “eforehe thought fit t?i a Paradox,
* Ppendix to make o0 this. Lbat
Mhicy feems to amourit to C ylind?ric?.11
1f3 n the COVéf of a 1?1%2 be Perp(fﬂdl"
BDX) exa&ly C\Ofed: ‘tﬂgl.c al Pipe OECH
, Uly erected a Cylin .,r,ln to the Ca-
it Oth ends, and r}:?cﬁ«l{gumem beif.gt
! ox : thislt 1 olie o §
v o
il ulteine 4 Pzeﬁ'ure,ﬁ(]ua\ t}?eight of
b breacich of the Bafis and
e

e Dipe. I

K 4
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Lchofe thus to exprefs this Theore™”
(which might be,according to Stevinss
propos'd in more general terms,) ?\:
caufe this way of expre/fing it will b*
fuie with the {ubfequent Experimfﬂtf
and may confequently facilicate thev? :
underftanding of the Paradox. *
thoughl the Learned Stevinus's 31,“1;
were to b: commended 5 who find!’
this Propofition doubted:; feems.
have;'had a great mind togive a1 E¥ ]
perimental Demoniration: of it avc
therefore .propofes no lefs. then - "
pragmatical Examples (‘as he ca c
them) to make out the truch of Wha’
he afferts; yet inthis hehath been fo?
what unhappy, that that Experi®’
whichialore (for oughe I can find) D ﬂs
been try’d of all the five, is rcje@edab
ncompetent, by thofe that:‘pr\ot@fs,fd
hase purpofely made eryal of it. A%
ndéed, by reafon of the difficulty

brisging them to a practical exam<” {
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ave fomewhat donbted whether or
‘tht is ufefu] writer did.ever make all
of Tryals himfelf ; rather thenfec
\HOW“ the events, he fuppos’d ghey muft
Seds haye ; as prefuming his conje-
Ures rightly deduc’d froma Demon-
0 Rtive T'ruth, Wherefore thongh an-
bt,her of the Experiments, he propofes,
Be ot free from difficulty, yet haviigs
] the help of an Expedient, made
N Practicable, we are.induc d.by. its
Annefy and clearnefs to- prefer 1t €O
Nif elfe he propofesto the {fame pus-
of We provided then a \{effel of Laton,
th e fioure expfcfsf:d,.m ‘
& Scheme, and furnifh-  S¢¢ Fiaz,
o I witha loofe Bottom
25 made of a flac piece of woo{_-:co—
'd with 4 fofe Bladder and greas'd on
i ®lower fide neer the edges, that Jean.
Son the rim of wood G H,contiguous

Yerywhere tothe infide of the Latcxzz
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i« mighe be eafily lifted from off &
Rim s andyet lye o clofe upon it,t
the water fhould not be able to get?”
berween them: And to the midit of £*
loofebottom was faitned 2 long (L%
ofa good ftrength , for the ufe DY
after tobe declared. The Luftrum¢”
thus fitted, the water was poured 187
pace at the Top..4 B, which, by i
weight prefling che falfe Bottom € D¥
gainft the fubjacent R im GH. cor s ibY”
ted to make the Vielel the moretig”
and to hinder “its own paﬂ"mg. e
Vellel being ill'd with wacer we 0%
1e forementioned (tritig , one of who*
ends was fatnedto I, the middle ngc
of theloofe Bottom ; and , tyiﬂg o
other end K to the extremity of f°
Beam of a good pair of Scales, w¢ pe
weights one after another nto the P
pofite {cale, till at length thofe weigh®
lifted np the falfe Botom ¢ D frO”
the Rim GH; and, confcque”fde)g
Jite
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Ated up the Tncumbent water which
Drefently after van down betweerrthem,
Atd hayipg fosmerly, before we pou-
Tedin auy yyarer ; oy d what sater
Wouldfufice o raife the Bortomr €D,
Yhen thoye was nothing but.its oWl
Propey mﬁébc- thatwasto be fq-rﬁmun—
igd. werrfound 5 byzdedu&mg_ that
weighf from the ‘Wweight: T8 the_ 41C315 N
an‘c!compafiﬁg ‘the Keﬁdlw g with t c
Welphtoras much Water,as the cavity
% the broad , but very fhatlow
Cylindm EECHGDF wou»l'd‘"have
,a ]_9119_ (ifthere had been no water 18 the
Pie: 1) amounted to 3. we foun 51
Y5 by comparitg thefe. .pamcui’ars;.,
that che prelureupo € D Was by fo
vory great odds more, then could bave
en greributed to the weight of fo
;ﬁdﬁ water,as the Inltrument pipe and
L contain’d, in cafe the water-had
0 inan uniform Cylinder, and .cott»

Quently a very fhallow one;af 2 B{z}—
15
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fisas large as that of our Inﬁfument’
‘That we could not but look upon®.
fuccefS; as that, which though it ¢
not anfwer what the reading of S
nus might make a man expect; }fc
may deferveto be further profecut®”’
that whether or no the Paradox of 3
vinus (which not only fome,othwﬁ:
but the Learned Dr, Wallis himfe

eftion) wil hold ; the Inquiry he ha
ttarted, may be fo perfued, asto occ¥,
fion fome improvement of chis part’
Hydsoftaticks : where, to def®
things wich certainty, will perhaps.
found a difficnlter ‘Task chen at f2
gl_aﬂce one would-think ; both bttCauf ¢
divers fpeculative things muft be ta¥¢
into confidera jon, whofe "T'heory b
not perhaps yet been clear’d, .and ¢
caufe of: the difficuley chat will b°
found in practice by them that fhall §°
about to make Stevinys’s Experiment?”
or others of that fore with all seq?®
!

f
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fie Accuratenefs : Asindeed, it 1s'f2I
®lier to propofe Experiments,
Would in likelyhood prove what we
tend , in cafe theycould be made,
then to propofe pra&icable Expedl.-
"ts how they may be made.

PARA-
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Tasen
U2’

¢y

L

R 4

S e S L

PARADOX VIL

That a Body immers'd in a Fluid, f”
ftains alateral pre(Jure from the F Juid
and that 1acreas’d, as the depth Uf th;‘
zmmers d “Body, beneath the § urfacet
the Fluid, wncreafeth,

THough I fhall not wonder if e
propofition feems ftrange enov?

to moft Readers: yet I think I co
make it out by feveral waves, and p&¥’
ticularly by one that is plain and caft&s

being but that which follows, |
Take then a flendor (lafs P‘Pz
(ltke that imployd about d}c
firft Experiment;) and ¢ 5
it to be bent within two or three Inch?

of one end , fo that the longer and £
mortcf

Fig, 13,
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N Orter legs,E F and FG.,may make.as
d? o as canibe, a right-Angle at F; thea
‘ ppp‘flg the Orifice of the fhorter leg
t n oyle of Turpentine , fuc.:kim,
mes)’phon (if1 may fo chll- it) as
fhuch of the Liquor,as will fill the
v terleg  and reach two or three
Ches high in the longer ; then,nimbly
ﬁ(.)pping the upper Orifice with your
\8er, immerfe the lower part of the
S under water, in-fuch manner as
. X the longer legEF may make, asto
&right Angles with (4 B) the Hori-
“onta] Susface of the water , and the
Ortey leg F G may be fofas deprefs'd
Wler thgy Suface, That I K, the Su-
Cies of the oyle in the longer leg,
o£0ut a fieele higher then 4B, tharof
® external water, ‘Then, removing
Urfinger, you may obferve, ‘That
_-oyle in che Syphon will continue
f th fittle or no change) in its former

atio ) .y that there
n. By which it appears is
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#s 2 lateral preflure of the water agat
the oyle contiguous to G, the Orific°
the fhorter leg of the pipe,fince it is 07
ly that preIT_ure that hinders the € i
of the oyl at that Orifice noewithi 3™
wg the preffureof the erpendiculg
Cylinder of oyle thatwould drive *
out,

And ‘that this preflure of the P
pendicular Cylincfer‘ doth really W%
theoyle in the thorter leg to flow %"
you may leamn by {lowly lifting th;

yphon ( without changing ics fof 'Cc
potture ) towards the Surface of ¢

» $

water, For as the Jower leg COmeo

nearer and nearer to that Surfaces %l
3

which, as T newly intimated, €55,
to b.e kept parallel) the oyle in C'ﬁ
Horizontal leg will be driven 00
.dt ops, by the preflure of the othes of
1 the perpendicular e ] o {0
That likewife before you bcg‘ﬂ't,e
raife the Syphon, the latesal P“jﬂuoE
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o - Water again(t che lower Qr.xﬁcc
hxtls’ at leait in fuch Expermments,
tr about the fame with what»fw%;ld
- perpendicular preflure of aCy-
lme" gf VSacef,reachﬁ]g from the fame
t“‘“ﬁce(; (or fome parcof it ) €O the
hep of the warer, may be gather c’i.jfrox.n
thnce° That the Surface of the oylclf] 1n
‘he’ IO.nger leg will be,a licle h1gl}er t fen
Qfat Of the exeernal watersas (by reii on
tyt Colten mention'd ‘cemparanye-. e}fx
T}Qk the oyl ic wonld besit we fuppole,
i Qta pipe of Glafs ot the {ame bqrc,
l)ei reaChiﬁg to the [op oftheh V\Sf)i:i
lghhgﬁtted to the Orifice of é i o
G wl Lﬁgz( asin theannex'd hgy
-VllndegG H)were fill’'d with W’at‘?rf‘f-
Uy d) to»xpakcoutschc lat;er p;r;:z
th prop.Oﬁtwn, wa'vneCd add no s 3
deen, that, ‘i you plunge the _SYP, _ qg
t{fper nte . the wateit; you {hanﬂ_ o
“fe Ole , by the:Eiaeral preuvs®
the water., deiven Dy degrees
” 1. quite
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quite out of the fhorter leg into th?
longer: and if you thruft it yet 9%
per, yoxl‘, may obferve that the Jo
gerleg will admic 2 C ylinder of waeh
tpon which'that. of oyle will Wi
the whoie,()yle alone being unable ’
counterballance the laeral preffur®’
the water at fo great 3 dépthp

By which lat circumftance, it ¥,
pears, that water has alfo a 4t [
P reﬂur’g againtt wacer ic felf, and o
Increas d according toits de Sth , 0%
otherwife the external Waz:elrD COSId s
_lmpc;]l that_ n the Horizoncal leg ot
ch):)p zn, 10to the- perpendiculas L‘g;
Weili%l to doefo,' it maft furmoutt 4
dcfbft ot Yeﬁﬁa’ﬂcc of the whole Gyhc,
; r; ’3){1: that muft be hereby viole

y BIS in the faid perpendicul® %

but if you gently raife the Sy Phoz
again, the lateral preffuge of the ”
ter 3;8.3}“’& the immiers’d Ogifice bd’éfé
diminifh’d, {-according as:the dif d
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‘Sutr%:t. Orifice G from the Horizontal
oo A B, comes to be leffen’d,)
\Vateprevalent 0)’16 will drive out the
ey T, firlt oue of the Longer leg, and
lenat out of the fhorter , and willat
“1(*331 HO\"{ out in'drops at the im-
t'ﬂer Onifice, and thence emerge to.

éFP of the water.

Phgn ides, when the oyle in the Sy-
1ternadloes juft counterballance the
o 2l wager, if you keep the fhorter
wParalle] ¢o che Surface of the wa-
S ang o the Surtace OF LY
Ity OVE the Orifice of it this way
f“fth twa)’ » and place it nearer or
b rer off from the middle or from
kee l.des of the Glafs , ( provided you
g “it always at the fame depth undes
1011 ater)) you'} find the oyl in the
fh .; Leg o continue (as to {fenfe)at
‘*Whaéne height: Whence we may Jearn
b an I have not yet found merition'd
mey Writer,) That, ev'n in the
W ey - EeEs at, evi 1

of the water , wemay fu ppbfea
L 2 pillar
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pillar of waser, 0f a Bafis equal todfe fi :
of-an immers'd Body, and reachis
the lowelk part of it;) Aud chat, fhoﬂviﬂ
this Imaginary aqueous panr,{UC’.h a:gy
ourfizure G H, be not included W
folid Body or ftable fuperficies ; 1
thelefs ics lower parts will have we:h‘/’
preflure tending ontwards, 3833?9‘ &
maginary {ides , from the weig it
thewater that is above thefe fubi% #
and-latera] parts; and will have 'y
preffuse incrcas’dpropo;cionabl}’ toi‘[lﬂf
height to which the imaginary [ o
reaches above them, Which Ob{e; {0
tion, being duely noted and apy e
may be of o mean ufe in the th;zﬂo
tion of divers Hydroftatical P

mena, : Ef !
Andlaflly ifin (tead of holdif®
the longer e of our Syphon, s
dicular, Cand, confequently, e
ter parallel to the Horizon,) O ¢
rioflly incline the former , £ W

,
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g 1t to make an obtufe or an Acute
p 8le with the fuperficies of the water
o though by this means the thorter
o Ifllmers’d leg, F.G, will in Sicua-
g netimes refpect the Bottonr,
¢ lometimes the top of the Glafs :

lebtm all thefe ‘oblique ﬁtuations,gft@is
¢, 20d che immers'd. Orifice of .1t,
.\vfllthe oblique preffure of the WALex,
df;th fo much depend -upon the' height
Qg‘e‘surfacc of the Liquor above the
o{;*ﬁcﬁ: and fo much genform 0 the
yo, Vations already deliverd, That

U fhall (ill fee che furface of the

Herg ' b
oL yuatd h . e’) . e
. the longer; pIp orthat

lic' '

oﬁctlg and buta lictle fuperiour ©
A ¢ CXterna) wates, 4B, :}ﬂd ’fo"phzc
Lﬂml?brém betwixe the Liguors E?*r
M‘guors., within the Syphovs aod ¢ fe
alfoi‘: without it, willevin chis caic

'O maintain'd.,

L 3 Scholium
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SCHOLIUM
REmembring on this Occaﬁoilcl

an Experiment, which thot?’
do not fhew what the precife qua™“
of Lateral preflure is, that the 1o ee
pasts of the fluid may {uftain from
more elevated ; yet it may corfir® th.
foregomg Paradox , and by 1ts Ph z:
nomena afford fome hines that mb{'
render it not unacceptable ; Tfhall {
joynit, as I {etic down not long aft®

evis'd it,

In the fint place then, thes ﬁii
made a glafs Bubble wich a ¢,
neck ;and(in a word ) of the lﬁgu,fd

. exprefs'd in the an ¢
Fig. 14, Scheme ; ‘This Bubblqd,
That, ¢ ’Cau_S’d to be fo OY“hc

»though it would float up®. 4
water, yet the addition  of 2 W<y
imall enough would {uffice to M2 6{5
funck, v
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This done, I provided a very large
"demoych’d Glafs, and caus'd to be
&tted to-it, as exaétly as Icould,a
t’°Pp1e of Cork, which bsing {trongly
] Wit in, would not ¢afily beld tedup.,
Bn the middle of this~Cork therewas
oin'd, wicha heated: inffroment; &
g hole 5 through which was thrud
| ong {lender pipe\Of Glafs; fg,gbattbﬁ
n“’.er end of it was 4. pretty way 0¢”
ﬁth the Cork , and the: upper pact
Wit Was,-as near as cjuld:be, acsig? L
Qnglﬁ,‘S with the uppér patt of the:‘*fa;
Ok, And in an other part "Of tcze
“9ple, neay the edge,there was/mace
Other ronnd hole, iﬂto.whlch”’ was.._
DSWife thraft another {mall pIpes
Whofe lower past ceach’d alfo a pretty
2y beneath the Cork, but it UpPet
b "t was but about two or three Inches
05 and the Orifice of this uppet
g‘l‘t was carefully clos'd with a,ﬁ'opg ¢
nd‘Cﬁmént’.’ "Thenthe glafs'veffcl : C;
L 4 Figity
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mg‘ﬁlld‘ with' water, and the P ¢
Bubble bemg made tofloatapon’ le.veﬁ

ﬁoppl’eor cover of the greauigiﬂfs, b
elwas put on , and made faltw®
clofe Cemene, that nothing might 5,
uroront of the veflel, but at-the 1_0[%
flenderpipe s which  was fattned & (
the:Cork: (a5 was alfo the O
pipeyinot ouly by its own ﬁtﬂ"*{sz
the h@le 1t pafs;’d;.thxdugh 5 but by ‘
féginfcémt’{%ﬁmity‘ of - the fa.g;u
Cment, carefy anlv’d - op*
Crevetf.. refully apply’d-to {top |
. The Inftrament thuspre ar d(*
inclin'd this or that Way}irmp che flo?"
.“.'%"’B,“bme&WﬁSﬁLafgood’diﬁancc 10~
that endiof the.long pipe, which ;ei«h
(:t}'_edra' pretty way downwards Liened

the “Sprf'ace of the wate't;)'webcgaﬂ(’ .
pout 1n fome of that Liquorat fbc'oc
pen erﬁce of the Plpe EF ’ aﬂdﬂ

mouth of the. Viefle] being fxaalr
ftopp'd, the water for want of anot

Plac. '
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P!"‘Ce to receive it, afcended into the
Pipe through which it had fallen be-
¢, And, if Iheld my hdnd when
the water T had pouir'd in was able o
1ach but to a fimall height in the Cy-
der; as for inftance, to the upesfi-
:-les 7 3 the Bubble X would yet con-
e floaring. But if I continued pou-
g eilf the'water in the pipe had at-
Wd tog'copfiderable eight above the
“Urface of that in the Vellel, asific
*ach'd o K « then the Bubble X would
%;efenﬂy‘ﬁn::k to the bottonie of the
el 5 and:there continue, :as long:as
ai-tlﬁ watet-continued . ac fo-great.a
80t in the pipe E B. ,

: hiSEXpefhglent will notonly ’t?ach
) hat*thc’-uppcr parts of cbc’ewgtcr
8§§vitate.;hpon thofe that age under
o, bie (which is the thing we ar
+ "W to confirm) ‘That.in Veﬁel,tha’t'

é)sfun: all the lower parts are prefs
T be

Y the pper, though chefe Jlowe -



not directly b List) but#
ot dure eneath the upper, OB
ﬁde Of th€1¥1, 'and perhaps aptpa good dl'
ﬁanqc from the Line in which they d
retly. prefs: Thefe things, I fay /
be made ont by our Experiment. g
the Addition of the Cylinder of witt!
K7, inthe pipe E F, makes the pu”
ble X fubfide ; as the force or premlf 6
of any vther heavy body upon the w
ter in the vellel would do, And 1%
(as may be gather'd from the Real
formerly given (in the Proof of ﬂw,{?j
cond-Paradox) of the fincking of P015b;
Bubbles) the included aire inour B‘].ﬁ
ble--was notably comprefs'd; it :

follow, that the Cylinder of watefs”,
did prefs the fubjacent water if°

Veeflel: For, without fodoing, it O
not be able to Comprcfs the atre iﬂ*tle
Bubble. And'fince the faid By b

did ot {wimme directly under of ﬂeﬂ;
the pipe E F ; but at one fide of it> rid

at a pretty dittance from it, 1.2 4
7 foarc
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%ated above the lower Orifice, F, of
t pipe ; ’tis evident that thac Aque-
ous Cylinder, K, does not only prefs
“pon ‘the ‘water‘,br*o‘thcr'.BOTCH_CS' that
e directly under it ; but upon thofe
Fﬂf(? that are laterally firuared i refpect

It, provided they be infertor o It
.And, accor’ding to this DQ&Y‘mCJWC
2y conceive, that ever a[ﬁgwna_brlke part
) fthe ﬁdeys of the Véﬂ%l" does futtaine
t}})\rcﬁure,cxicreas’d by the encreafe of
o a:t Pil‘ts{depch ander water, ka'md ?F'
Oding ¢ the largnefs of the faid part.
1 therefore, if any part were fqy‘veak,
> thar it would be eafily beaten out OF
droken by a weight equal t0 the Cylin-
TIK,( aking always 2 due abate-
mellt for the Obliqu ity of thC pre[fure )
V“’Ould not be ficto be a past of ous
it elfel . Nay the Cork it {elf, though
thbe above the Surface of the water 1
: Vellel ;- yet becaufe the V‘ﬁltﬁg lltI;

IR - °

Pipe is higher then i, €ac s
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pasts refifts a confiderable preffuse PO
poitionate toits particular bignefs, &
to the height of the water in the piP’
And therefore, if the Coik benot szel
ftopp'd in, it may be lifred up by 1
reflure of the water in the pipe, if chat
be 61l'd to'a good height. 'f&ﬁd if th°
Cement benot good and clofe, the Wa%
ter will (not without noife ) make o fe
a \Qae_@ge through it, - And if the ftop”
ple.‘ @a;gf the fhorter pipe GH( Whloh'
15 plac'd there likewife to illuftrate th
QF?_f@lfl_t; conjecture) do not firmly cloft
the Quifice of it, it may be forced outs
not, without violence and noife. Ancs
for fuxther fatisfaction,if, in (tead of %
ftopple G, you clofe the Qrifice W*
your finger, you fhall find it prefs'd ¥,
wards as (tronglyasit would be pre
downwards by the weight of a Cyi”
der of water of the breadch of the f;ipe,f
and of anot inconfiderable height, (for
os not cafie to determine p:}ecifcl}' ’
whet

v
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> l?e‘ght 1} fo that (tobe thor)in
the fluid Body,we madeour tryal with,
€ preflure of the Superior parts was
W Mmunicared, not onely to thofe:that
cere plac'd direfily under them, buc
av, Nta thofe that wese but obliquely 1o,
id a¢ 3 di(tance from them.
& Thad forgot to cofirm, that it was_
the preflure - of the fupegiour_'parq_,of
bl'e water, that madeour floating ubat
¢linck, by fuch another circum(tance
1 took noice of in forme of the farmes

XPeriments 5 Viz. thats when ic lay
Wietly ar the bottom of the Vellel, ,If
0)’ inclining the Inftrument We.pous
~Yas much of the water it the pipes
= F as fuffic'd competently todimirifh
& height above the water in the Vc['Tcl
: BC D, theair inthe bubble finding
| ®“former . preflure alleviated, wonld
gefelltly expand it felf, and make the
d;l bbl‘c emerge, And to fhow, That

© very.oblique preffure w the ¢

=3

ble
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bie fuftain'd from the water in the Plggxé
was not overmuch differing from¢t ;
which it would have fuftain'd from 2 f
External force, or from the weight (’)d
water plac’d diretly over ic ; 1 Causa‘
two fuch bubbles tobe pois'd, and 12
ving put each of them into along CHY y
lindrical Glafs, open above, and'.ﬁ .
with water,upon which it floated, if &;’ :
thrukt it down a liztle way it would (*
greeably to what hath been o, ,,, pof
above relatedyafcend again; e i 24 ;
fo that we wereforc’d to thruft it do%
toa good depth, before the prc‘:ffllf‘f(i1
the incambent water was great erovs
to make it fubfide, e

And-perhaps it will not be imp* )
tpent to take notice, before we _Cor:_
clude, how the preflureof fuch dlﬁdbe
g fluids, as ajre and water, ma);? S
communicated to gpe another. . e
having {fometimes forbogn to fill o
Vefledl 4BCD quite full of Watc;]’q'at,
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ihat, when the Cork was fitted to it,
: "€ remain’d in it 2 pretty quantity of
tlre,-(as between the Susface L M, and
¢ Cork) neverthelefs, if the {topple
Cork were very clofely put i the,
preﬂ,urc Of the watet that was after..

ards 'pourea into the pipe B F, .ﬁom
LK, would make che bubble finck,

e othe rwife, forought T took 1ot1Cce
Iy then if ¢he Vellel had been 'Pe‘rfe&‘
Ly ﬂll’d with water ; the aue (above
QMJ) . that' was bO[h im’Prxfoned a/n
f()mprefs > d, comnmn'lcatmg thc. prel-

r§ 1t receiv'd to the water Contiguous.

& it

Op

W

PARA
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SDVRBE S SHBG

CLG TG =T ZENCLYVEY FEYEL R % 5%
.»_;dsié5;2531:‘2%‘2;@@3&_«3&@;‘:&%&?5@3@@
PARADOX VIL

That water may be made ds well to défﬂf! '
4 Body lighter then it felf, as L
it up,

Ow ftrange foever this may fect! b
* to thofe that are prepoflefs W

the vulgar Notions abont gravity

Jevity : It need not be marvail'd 3t b);

them that have confiderd what ,?ﬂ

bcel_l g.l:eady deliverd. For fnces 1(5

Fluid Bodies , the upper pasts P

upon ghe lower, and upon other e

that lic beneach them, And ﬁﬂcfj

when 2 Body is. unequally P’e{ ?
by othess, whether lighter o he#%)
thenit felf, it mufk neceffarily be chot

out of that. place, where- 1t i mf;g
c E

va
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}I)f‘ers’d, 6 that where 'tis lefs prefsd ;
| that a parcel of oyle:be by va.gq?:;“;
thce fo expofed to the water, 5 Sj-
Water prefles againl} 1ts UP 313 Crmd ,
wolcies, and pot agaiﬂﬁ‘thcun - ofe
tﬁ eral parts of it; If<We iopr i
%at‘»there 15 nbthing"ﬁwh‘)fep reﬂﬂ{io
i feriour. ro that of ,thc v-vat?r}j]}l
thmder its defcent, (fuppofing; W*} 12) ,
.. € oyle and water canmot pa Sék%
b allﬁther : for -whiCh'Cane’ﬁwc;g;
Cee o a flendes pipe 5)'tbc-ﬁyl?m?{ ) ne:
fy l‘-il)"givewa downwards’a'n Co?a
ug}“"ndy be-deprefs'd and ‘n?t'%uoyhczl
fQﬁQW‘ his is eafly fexemphﬁcd a
ng Experiment. Lo B
o D2 Nender Gilafs Syphon B F
n':.of thebore we havé*ofieg “Fugs,
o, whofe fhorter leg * .~
nay e s  or 4 Inche e
iy 3 parallel as the Astificer canmak
iy the longer EF; dipthe fho:t’er‘»kig
~ ng Of Turpendnﬁ,;f'iﬁm'dmn}f ¢

qwte



)

quite fill the fhorter leg - dnd reach ‘;
an equal heightiinthe longer, as fro®
tof: Then fopping the Crifice S
longes leg, withiyour finger, and im™®
fing the replenifhid part of the Sy pl J
aboqg anzmchiunder water, you fn 4
Percerve thatrasyon thruft it lowe”
IOWF?E:’E uponthe remdval of yous ﬁnge;é
thie ojle inthe fhoster leg will- be%
to {inck ;about -an inch or folnewhit
more ;- and:-as; afterwards -you t ue;‘
the: pipe «ddepes, the oyle in the fhot )
leg“:wxlle;,biy: the weight of the ine? 4
beént water, H.K, be deiven doWﬂ.wa.é,
more and more, till it come to ¢ Ze,
ry bottom of the fhorter Jeg's whe? 3y
By Contiiuing £he immerfion, Yo ¥
1}‘{?91 At oto.the longer,. The Q‘:‘o
o WhichﬁtiPhaenomeﬁmn;‘ 1 fuppof'i (0
bealseady. tlearly enough aligd %,

. : a

make ltneedlx -7 i Offher 4
%€ 1t needlefs ¢o add any thing” -
aboutye, oo add any U

- t-Temams, -that; before Ipfo«cc;o,
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ti‘tghe next propofition, L add;sTiacy
i plifie at onge three Pasadlaxes,
Y tht’blssand .;;he;;ne;nger, a,—»‘; thg . 6
‘B, E)& W 't’he fCCOBd) LC@E;S d LT v !:;f ,
by ® thade. a flender: lafs-Pipss f
&ch~,Fl%‘fire:"f§:x»pij¢£s_’.d;‘3 irf the* afiekea
Qr_fme, and having, by shiei,lqwss
Qfxl‘ﬁ Ce L, fuck’d into it as much oyle
W Urpentinz, - as reach’d in the lon%
*qe leg:aN 0, as high as, the Top ©
i 2ther pare of the Glafs ;_(namelys
4 ¢ pait p, in ¢he Taric Tevel with
ey Orifice 1) 1 firft {topp'd the up-
A‘\d rifice of it, O,with my ﬁnger,
ty “ten, thrufting it as befpre un-
Water o 3 convenient depth, upan
g moval of my. finger, the Exa:i—
‘hawatﬁt did st} drive away the oye
Qrt Was in [ S, that past of the
H%_ked pipe which Wa_s,parallel to the
(,;fflz_on ; then it deprefsd the fame
. o the bottom of thefhorter leg,
'S from HMwoN: And laftly,
M 2 i€
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it impell'd it all up into the 1%
leg N PO, to what height T 998
fit. So that the oyle -Was‘~p;efsdi p
the water bath laerally, downwe"
and upwards : the caufes of Wm_ch? .

eafily deducible from the Dock”
ready deliverd,
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Bt e o e ol il
g
Lisi b tosail

PARADOX IX

“Uvhat ever is [aid of pofiiive Lepiys

 parcel of ople Lightes then water M2y
z-e kept wn “water without afcending
n lt.

TO make out what 1have tore-
lhg\ prefent about this Paradox. the
o intelligible, che bet way per-
& will be to fet down the Lot~
d\{:t“jns that induc'd me to judge the
O § it pretends to feafible. And in
e to this, it would be expedl.ept lto
Mider, why it is that 2 Body lighter
e Pecze then water, bemg plac\fi ne-
m;f" much beneaththe Superficies of
* Li,quor,,wm. rather emerge to tht

7 M3 Top,
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:['op, then ﬁnqk to the bottom. 2 fl J
if we-had not already corifides dd ;d
problem in the Explicarionof the 1
Parelldox But being now allOW lgf
apply .to our refent purpo
hathybeenthel‘c geh&ex 'dy I{gal forfb
with fubjoyne, Thac ‘twas €2 lc
neugh for me’ to colle& from h¢ ﬂ
that the Reafon le it feemns not 8 u
ﬁble Thata parcel of oyle Jighte! &
water, fhould withont v1olenc:€ beX: ﬂc
from emerging to the Top of 1t, - g 7
thls That for tnge tbe Surface va {
fui/ o}j;ﬂandmg water 15 (Ph)f («“ﬂ/ Ly f f
an rixontal, the water tbﬂt [”
‘gdfig[i the lnwer 4 part the imomers 4 ef
nzuﬁ e ds be deefw then thit” ‘which! "f"
dwﬂ tbe upper : T*1 could f
ef t i€ Iarter that the watesr’ thatl ]d
f;pon thie upper paxtoftheBOdy ¢
Jf ﬂ“g highey then the' Tevet oarc
o “the watel haye ‘aheghtfgés
ughto ballaice chist’ which P u]f"
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ﬁ%ﬁ?“ﬁ the lower, (and the Bodies not
e places;by paffing one by.theather)
e oyle might be kept fufpended be-
Wixt two parcels of waters, . wisi
th‘ o reduce this to pra,é’ﬁl.fe,a ~;,I»_.,togk
ihe following courfe ; , having fuek'd
N«t";,a (lender pipe (fuch as that: ym-
ey dabout the fuft cxperlmCﬂEQV%b,QUt
ach of water, and kept it fu{EC“ ‘ Cd
pr by flopping the Orifice-of the
s Tehrutt che lower part of the
f;pe about two inchesbeneath the Sur-
(8 of foie oyl of Tuspentine (Vhic?s
 Make the effect the clearer, 1 fome-
e e deeply with CoPPeF 24
b‘mQVingmy finger, the oyl being
RIq goaiit the  immersd Osfice
"th 3 greater forces -then the weight
R folittle fufpended wates could re-
IQQ"that oyle Wasuppen d ll]tO the
o Vex part of the pipe to 0 height of
3o an inch; and themagain 1 '1_109}). ~

by upper Orifiee ofithe, Pipe with-1y
M 4 ﬁngcf:
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finger, and thereby keeping both ‘Eg
Liquors fufpended in it, 1 theult &
pipe meo- a Glafs full of water ,th‘cf‘
or fonr inches beneath the Surfact
it and then (for the Reafon juft “021
gwven) the water, upon the Rcmo"er
of my finger, will prefs in at the 10,
Orifice of the pipe, and impell vp
iy i Oyle, till they come tofu€’
g, 17, - cHey o]
/" Dation, as that exprefls®
theannex’d Scheme : where P 25 ¢
water , newly impell'd up into © p
pipe, R istheoyl, and R § the Wi
thac was ac firft fuck'd inco the P¥.
For inthis.ftation, thefe three liquoﬂ
do altogether as much gravitate &
the part P, as the incumbent wat®,
lone does upon the other parts of Eﬁc
imaginary fupesficies G H; and y&¢ 1
ovle, R &, does not afcend becaufe®
d{ﬂiuence of the - water, R 85 ‘bﬂn%
hinde edby the fides of the pipe, it* ge,
petficies, T'S, is higher chen 405 &,
s , Supc[ ‘
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WhPetﬁcms of the reft of the water; by
mlcbme'anfs_ the -incumbent water
"y be brought to have upon the up-.
Rt part B of theoleous Cylinder, as
a5 preffure as- that of thewater,
1--tendeavours to impel upwards the
e

Ylin erof oyle,

PARA-
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BSLBOG coonnadl
i et e

PARADOX X

That the caufe-of the Afcenfion of W"'ﬂ;
i S yphons, and of its' flowing tbf,””.gg
them, may be explicated without hav? .
a recourfe to natures abborrency of
Vacuum, -

: quhnarophers anid’ Mathen®
ticians, having too geneially ¢ .
felt themfelves reduc’d to flytoa f ”ge
vacut; for an account of the caufe of
running of water and other Lig"”
through Syphons. And ev'n thofe mq;‘
dexns,that admit a Vacuwm having(3 fa,‘
as I have met withyeither left the Phe
nomenon unexplicated, or endeavf’ur ,
to explain it by difputable Noti%™’
I think the Curious much obligd ©
Monfie¥
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Monfieur Pyfeha for having ingenioifly
®ideavous’d to fhew , That this diffs-
Salr Probleime need 1ot rechice us'€o
Ave recourfe to a fuga vacul. Afid-1n-
¢ed his Explication of the motion of
Water in-Syphons, feems tome fo con-
Onane o _Hydifoﬁatic_al | PﬂnC‘Ples?
tha. 1 think it not neceflary to 31'3??
3y thing in it, - But as for the experl-
Ment he propounds to juftifie hiis Ra*
Yocination , I-fear his Readers will
Yarce be much invited'to  atcempt I5,
for; befides that it requires 8 great
Jantity of Quickfilver; and 2 news
Sind of ‘Syphon , 15 or, 20 foor dong3
the Vlels of Quickfilver St P
Plac'd 6 or  yards under water, 8
8, at fogreat o dopth, that Tdoult
Whether imep, -that are ot divess, W
O¢ able onyenjerttly to obferve the Pro;
Bels of the T'ryal. * o
%Whe";e‘fege we wiwfubﬁiftug : g
tch mgy beery din dglals "
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two foot deep, by the help of 219
gtCuharly contriv'd glafs,to be pref ar{g

y a skilful hand, Provide then 2 g

Tube ABCD,of agood wide i
and halfa yard or more in depths P
videalfo 2 Syphon of two. legs thé
and K G, whereunto is joyn'd (3¢
upper part of the Syphon ya pipe B i
i iuth manner, as that the Cavity ¢
the pipe communicates with g
the cavities of the fyphon s fo  F i
that if you fhould pour in d
water at E, it woald run out at F aﬂ's
G. To each of the two Legs of c}"a
new Syphon, muft be ty'd with 2 e
2 pipeof Glafs, I and H, feal'd & On'c
end, and open at the other ; at whic 13
admits a good past of the leg o thd
SyPhon to which it is faitned» 2
which leg muft reach a pretty il
bencath the Sugface of the Wata{i
wherewith the {aid pipe is to be alo°

fill'd. But asone of thefe Jegsis loz%g;
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then the other, fo the furface of the
Water in the futpended pipe I; that is
faitued to the fhorter leg KF, mufk be

igher ( that is, nearer to Kor 4 B)
Yenthe fusface of the water m the
Pipe H, fufpended from the longer leg
KG; thar (according to what 18 ufual m
S.YPhons‘) the water may run froma
Igher ve(fe] to 2 lower.

All things being thus provided ; and
the pipe E K being held, or OtherlefC
Made faft chat it may:not be movds
You mugt genely p‘o'tffefoylc of Tus-
Pentine jno. the Tube 4 B C Ds

Which, if you have not mtgch oyle,
You may before hand fill with wates
W] the liquor reach near the Bottom
Ef‘.thc fufpended .pipCS, asto the fuper—
Icies X 7 el it reach higher then the
89, of the Syphon F KG, ( whofe
tfice B you may, if you pleafe , 18
o ¢ mean time clofe with your finges
< otherwife , and afterwards ugﬁopg

Wilc , andatiel o
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and then the oyle preding upont rhﬁ:
water wall make it afcendinto the 16°
of the Syphon 5 and pafs throughi4?
out of the uppermoft veflel 7, into ¢
fowermoft H 5 and if the veflel 7 west
fipply’d with water, the courfe of ¢
water through the Syphon WO
continue longer, then here -( by redfo’
of the paucity of water )it can do-

- “Now 1 this Experiment we Y
feftly fee -the warer made -to take »
‘o..:ourfe through the legs of a: Syph"“
from a higher vefle] into a lower ,' & d
yCF the top of the Syphgn béiug pelfo“
vatedat K, the aire has-free accel®™
each -of :the legs of ity ‘through b
holtow: pipe E K:which cgmmunicﬂtes
with themboth.. So thar, in-out 4%
¢ where theteis noda‘ﬁg'ér,f of a Vacd™
though the watet fhould riot run th77%
the Syphmﬁhefear‘of a Vacuum canret
withanyfhew of Reeafon be p;etéﬁdec

§ r te

ta be the caufe of its rammins



ore we muft feck out’fome other.
ﬁnAnd it will not be very difficultco

d, thae "cis partly the: preflure of the
°}’le, and pastly the contrivance.and
Gtuation of the veflels 3 if wewill but
Confider the matter fomewhat more
atentivcly., For the oyle, that reaches
Nuch higher then K, ard confequently
Wen the legos of the Syphon , prelies
“pon the furface of the External water,
" ah of the fufpended pipes £ 304 H.

ray the Extéma’l; water, ‘ecaufe the
oy 1? floating upon ‘the water » and the
Mrifices of both the legs F and G be-
g immers'd under the water,theoy le

tag no-accefs to thecavity of eitherof
th@fe legs; W herefore, ince the oylc
Brdvitares ipon the wates without the
%8s , and not upon that within them,

and fincg its height above the water 15

Steat -enough to prefs up the water
Mo he Casity_ of .the legs of the Sy-

Phon, gn impel icas high @ K:Qaze;:
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water mufk by thae preffure be made®”
afcend, ~

And this raifing of the water B aP;
pening ac firfkt in both legs, (fof Chc
caufe 1s in both the fame)y there W! g
akind of conflict aboue K beewixt ©
two dlcending portions of ‘=W3tc'ré
and therefore we will now exa™
which muft prevaile, [

And if we confider, "That cheP™
fur?,fuﬂein’d by the two parcels of W
ter in the {fufpended pipes I and H’dC;
pends upon the height of theoyle :bﬂc
preffes upon them. refpe(ffively ; Ig
may feem ( at the fisf} View ) ,Thﬂc
the water fhould be driven out of chg

ower veflel into the higher, For ;de
fuppofe that pare of the fhorter
that 1s unimmers'd under water.to ¢
Inches long, & the unimmers d part
the longcr leg to be feayen Inches s
caufethe furface of the water °

. . f
veflel 1, is an Inch highey , then F"aiﬁs
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e water in the veffel H, it will follow,

At there js a greater preflure upon
"die,wafer, whereinto the-longer leg is
fQP d,by the weight o'f an In_ch oli?)ge,
\ that thg liquor,being an inch higher
Pon the furface of the water in the
ilp ¢ H, then upon that in the pipe L,

Cems that the watex ought rather to
fre mpell’d from H towards K, then

"M towards K i
t By then we muft confiders That,
l

e()ugh the defcent of the water 1 the
fg @, be more refitted then that i

4. Other Jeg by as much preflure s
\

t()e Weight of an Inch af l;) yle cail iglgﬁgs
3 Yetbeine longer by an 48

U be leg F, it tends down-
|

|
ncr S more {trong! y\bythe weight ofan

b f water, by which length it e_xe;ds

an@‘ Water in the oppofite leg. S’o tb at):

he e h of water being (ceterts part us
Q‘VICI‘ then an Inch of lec, 5 [hc wa-

i it -
ti the longer leg notwmhﬂ.audtlgg

S warer: ,
i vater in the leg

A
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the greater refiftance of the Cxtewal
oyle, has a ftroncer endeavour dow?”
wards,then has the water in the hoit
leg ; though the defcent of this be 5
ed but by adepth of oyl lefs by 2019
So tharall things computed, the o
tionmuft be made towards thﬂtway,
where the endeavour is moft fOfcible’
and confequently the courfe of i€ d
ter moft be from the upper velels aﬂd
the fhorter leg, into the longer 168> d
fointo _the lower veflel, ° {
The application of this t© Wﬁ
happens in Syphons s bvions eﬂoug[w;
or, when once the water is o’ ¢
to run -through a Syph()u the ;’uﬁ
¢ Whlfch 1safluid,and has foxiw %‘aﬁthc
and hasnoaccefs jnto rhe cavity ©, Fcﬂ
yphon, ) muf} nece(larily gfawtzof
upon the water whereinto the 16
the Syp,hon are dip’d, and not ! Od
that which is wichin the Sypho?: z(;‘
confequently, though the incumb;'uc
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ave fomewhat a. greater height
Pon the water in the lower veflel, then
g: ; tha.t in the upper ; yet the gra-
for Uon it thereby exesciles upon the
‘ D“‘}ern.mre then upon tf}c latcer, be-
t‘be leofy 1ncor.ﬁd¢rable, .mc vz{fater. in
( ngey leg much preponderating
b fealon of ies lergeh) the water i
thorter. leg, the efflux muft beout
that leg, and not out of the other.
l\? the preffure of the External awe
ﬂlctég able to raife water (38 wclﬁn.dé)y
ey S Pumps )roa far greater height,
Uthat of the fhorter leg of the Sy-

; ,ﬁn 5 the efflux will continue, for the
Creafon, till the exhauflion of the
terteg , or fome other circu mitance DS gl—
ph; ¢ cafe. But,if the legs of the Sy-
pern thould cxc§cd 34 or 35 footo
ngendmular alditade 5 the water
by d not flow through it; e
) a.preffl?re of the exter= A;;(;,ﬁ*,:ic;-;'gx.
webejpg unable, (as prime”

N 2 has
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has been elfewhere dcclarcd:) Y
raife water to fach a height. A na
if 2 hole being made ac the top of
Syphon, that hole fhould be unfoPP,
while, the water is runping , the cot”
of it would prefently ceafe. For l,
that cafe, the aire wonld gravitate o .
on the water, as well wichin 35 W‘[flo
out the cavity of the Syphon 3 and q
the water in each leg would, byt OVY,,
yvexghg, fall back into the veflel belo

g tojr,
Butbecaufe this {aft cirCumW”ch
though clearly deducible from Hy4"
atical princ-iples and Expcrime.” 73
has nOt:_that I know of , been "C"lﬁeo
Y Particular Tryals, Icaus’d
yphons to be made, the one ©f
the othey of Gilafs; cach of which b2 ;
at the upper part of the flexu(®? |
{mal] round hole of focket, WthhrC;
could ftop and unflop , at plcaﬁ;‘z;,

with the pulp of my finger, DO Vtvpe@

E .’
i1l
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;V)hen the water was running through
¢ Syphon , in cafe I removid my
"Ber, the water would prefently fall,
Partly ineo one of the fubjacent veflels,
W partly into the other. And if the
28 of the Syphon were fq unequal
N lengeh | ¢hat the water in the o
ina dafar greater height (or depth)tf}en
th the; other ; there feem dto bC_,WdCfﬂ
the liquor began to take its course
¢ rough che Sy phon, fome lighe prc'ff-
¢ from the exteynal aire upon the
o?ger swherewith 1 flopp'd the Orifice
the focker made at che flexure.
WhAnd on this occafion ’I will .2 s
3 at I moge then oncetry d 5 ©0 {hew :
oW very minutea palage the pre
Ye of the External aire may be com-
;nunicated, to Bodyes firted to receive
th For, having for this pu rpofe ftopp d
® orifice of one of the above mentio”
U8y phons, ( infteed of dotng 1€ wit

R4 finger. ) wich a psiece of oyl'd pigfef:
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casefully falined wich Cement to 0
{ides of the focket 5 T found, as1 &P
Cted, that though hereby the Sypt”
was fo well closd, thar the W&
ter ran freely through : yer, if 112
a hole with the poine of a needle; U
airewould at fo very lictle all()ffﬁce
infinuate it felf inco the cavity of i
Syphon, and, thereby gravirati$
well within as without , make o
water in the legs 5 fall down int0®
veflels, And though ,if T held the poﬂ*a
of the needle in the hole I made, &
then caus'd one to fuck at\.thf
longer leg; this fmall ftopple, Wltd~
out any other help from my 12
{uffic’d to make the Syphon fit for ¥ CC
Zetif I vemovd the needle , the &

. . 2, ¢
would (not without fome noife) P*°

fently get iy g the hole , and Pu-t‘?

final flop to the courfe of the WAL

Nor was T able to take out the needlc

and put icin 22a1n fo nimbly, but cha?
Y che
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onnd time to get into th
&ggh%n ; and, till the holc:g were »ggaig
Rap é’ , render it ufelefs > notwith-
[ admg  that che water Was by

|
~Uon e !
nmg I eﬂdcavour d to&be fcc 4 run-

PARA-
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SIS

PARADOX XL

That a [olid Body, as ponderous “ﬁdﬂy
et knoufn, tbough near the Top of !'h[.?
water, it will finck by its own wetg!"

- yetaof 1t be plac’d ar a greater dé’]”h ih?

that of twenty times 1t own thlfkﬂef g
e will ot frnck of ats defcent be ﬂoi
affifted by the weigj)t of the incﬂ”’«étﬂ

Witer,

I His Paradox, having never bcClz
(that Tkonow of) propos’d as) ¢

by any, has feem'd o lictle Cfedlb-lc
10 th?fe to whom I have mentiO“"! 1?
( without excepting Meu:hema‘:ima"l
themfelves,) that T can fcarce hoP® v
fhould be readily and generally YCGZ;
ved 1nthis Iloftrions Company, uﬁcfs



e (185)
U5 clear ‘T'eftimony, then that of Ex-
Perience, . And therefore, though Gf T
m‘.&ake not)- fome past of this propo-
h‘tmn may be plaufibly deduc’d by the
Uelp of “an Inftrument ingenionfly
%{h.ought upon by Mw?/;(’ur Pafcbal 5
foI Ithall have recourfe to my OWH
Method for the making of it out, for
thefe two Reafons. “The one,. That
p3reac pare.of the Paradox muft be
Leplicated, as well as-prov'd, by the
Doltrine. glready fetled -n this paper.
ﬁe‘ other, "That the Experiment pro-
D55'd by Morgfeur Pafchal, being o be
Jong iy g deep River, and requiring a
Tube 2d~‘f60t long, whofe Bottome
Mof} e fieced with 2 Brafs Cylinders
Made wi:h ati exaltiefs, fcarce (if at
W) to be hoped fos from our Work-
Meti : If.1fhould build any ching on this
h‘? difficule an Experiment, ( whic
1mfelf "does notjafflrm to have ever

been ey 3. mof} men
aGuially tryed,} I fear od
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would rather rejeGt the Expes! me?
as a Chimerical thing, then receive’
its fake a Doctrine that appeds®
them very Extravagant, . caft
Let us then, to mploy in ths A
alfo the method we have hitherto™ D
ufe o, Fill a Glafs veflel, 4B¢
almof full of water ; only ,in Figs?
regard ‘that there is a great 7
depth of water requifite to fome 2
cumitances of the Experiment, b
laft muft not be fo fhallow as c‘hqf"
therto imploy’d : but a deep € i
der, or Tube feal’'d at one end » Wh’ €
depth muft be: at leaft two or £ ra',
foot, though its breadth need not ¢
bove 20r 5 Inches ; and, tokeep * ug‘f
right, it may beplacd in 2 focke.taht
metal or wood; of a fize and W,?%is
convenient for fuch a purpofe. lef
Glafs being thus fitted in waters s
us fuppofe E F, tobe a round and o

picce of folid Biafs, having abo
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N Diameter, and 2 fourthor fixth
2t of an inch in thicknefs. ‘ThisCy-
itndefs being immers’d under water till
be juft coverd by the uppqrmoﬁ
Urface of that Liquor, and being let
¥, muft néceflarily fall downwards in
s becaufe if we fuppofe the imagt-
8 'y Superficies,G H, topafs along the
fcle F,. which is the Jower part of
© Brafs Body, that metal being 2
tPEC’,e far heavier then water, the Brafs
A leans npon the part F, muﬁ far
t% gravitate ‘upon the faid past F»
0 the jncambent  water does upot!
W other part of the Superficies GHj
%t ﬁ‘ COnfequendY’the fubjaCCﬂ[ watey
dor. Will be thrutt out of place by the
'efcel’.ding Body. And becaufe that,
e)-(”v."hﬂt part loever of the water, #ot
fupcediﬂg vie tines its thicknefs mea-
t\red from the ‘T'op of the water{’ ¢,
o Ponderons Body, E F, fhall h2p”
" to be ; there will be ftill, by rfoal;
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fon of the fpecifick gravity of the Me
wl, a greater preffure upon that Part
of the imaginary Superficies et
~pafles along the bottome of the Bodf
on which the part F fhall happe® ©
lean, then upon any other part ¢ thc
fame imaginary Superficies 5 the Bedh
Body W'Ou!dhﬁill defcend by vertu® y
its own weighe, though it were 1002
.ﬁﬁed b}’, the weighe %f the water ohé*
s over it.  But lec us fuppofe if v
be plac'd undex water on the defi%y
able plain 7 K; andlet this plain,WW,E
( as all ocher-imaginary plains) 157
as well as the real Surface of che W2,
ter, to be conceiv'd parallel to L
Horizon ; and let the depth of d
(tance of this plaie, from the ® c
permolt  Susface of the watess,
(f‘m 1€ what) above ine times che i
nefs of the Brafs Body: I fay chat ¥
;hi;a cafe) the body would not de(cf"d’
if it were not prefs’d downw'ards c%}é
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or B rlgft l;)f the water it has over it.
ot s beg DUt & g
2 ine times * 85 J Garer e beele-

y as water of an e- where delivers, did by

Wl bulk o ic, che Bor ‘exetiperersin
ET st wld £

Eut aflPQn ChC partf, fent Argument,and in-
. s much as a Cy_ conventent 10 r}f’"“.
ll]del. of water VVOLll d sice of the fra mz.\

N . -]

Which haying an equal Bafts were 3 or

SUmes gs high as the Prafs is thick.
Ut now all the other parts of the ,I-

E]agmary furfaces, 1K, being prefsd

iSPO“ b}’ the incumbent water, whicC
as ‘hlgh above them as the newly

Ihemi'lon’d Cylinder of water would

r65 there is 1o reafon why the part £

Eould be deprefs’d , rather then any o-

E €r part of the Superﬁcies j’ K: Buc.
tCaufe it is true, Which we formesly

f}aug_ht; namely, that water retains its

Stavity inwater ; and that t00 thoug

0ody, heavier in [pecte then it,be plac
) jmmex
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immediately under it 5 it will necefla-
rily happen, That m what part '{oe*
ver the folid body be plac’d, P"O"lde
it be every way environ'd with che W#
cer, it mut, for the Reafon nev)
viven, be made tomove downwar®”
partly by its own weight, and part
by that of the incumbent water ; #
muft contimue to {inck, till it come £
the bottom, or fome other body cha*
hunders its farcher defcent,

But in cafe the water above:the for
lid body did not gravicate upon it &
thereby affit its defcent ; or, in ¢
that the incumbent water were by fon*
Artifice or other, fo removd, Th
none of the ldteral water (if T may lo
call it) could fucceed in ics place
leanupon the folid ; then it will follo™”?
from what we have newly fhown,
the folid would be kept f‘nfpﬁﬂde '
Aud i cafe it were plac’d much eCP;

er in the water, as over agaioft £
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Pome 1 oy 3 5 T'hen, if we conceive
fee incumbent wates to be remov'dor
ne'd off from ic, the preflure of the
dlidalone upon the part £ of the ima-
Snary  Superficies L <M being very
Much jnferior to that of the water up-
™ the other parts of the fame Surface,
the part F would be {Yrongly impell d
l]P“’Ehfds, by a force proportiante to
the digorence of thofe two preflures.
é;}dl therefore, 1fmce g h_avF f(})x:;z:?n ;er‘
yals, pugpofely made inicaic -
Veuouhypexgﬁ,a}r’xd with refined Golds
Purer then pechaps any that was ever
Weighed in water) That Gold, ghough
Much the ponderoufeit of bodies yet
knOWD in the world, 1s 10t full zo tumes
3 heavy as water of the fame Bulk;
Ukepe within compafs (as well as 1ff-
Ployd a round number,, as they callic)
When ] {ajd, T*hac no body (vet known,)
oW ponderous foever, wil] fubfiden
Watey by its own weight alone, if &£
" | were
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were foplac’d under water, that &
depth ofp the water did above Cwem).l
times exceed the height of the Body d
(not to mention here, that though 8°
and water being weigh'd in the s
their proportion is above 19 t© O”f;’
yet in the water, gold does, as 0%
{incking bodies, loofe as much of
weight, as that of an equal bulk of W&
ter amounts too.) e

Twas faying juft now, that in ¢ .
the Brazen body were placd low :
evongh beneath the Surface of t’g
water, and kept from being depr®
by any incumbent water , it would b§
fupported by the fubjacent water. £
this is that very thing that I am W
to fhewby an Experiment. e

Let then the Brafs bodyEF ? b.

. the cover of a brafs Valvc-i
Fig. 20, (as in the annexed g€

] and let the Valve be fallne ¢
with fome itrong and clofe C‘f‘“ezo
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° 2 Glafs pipe, O P, Copen at both
e“_dS) and of a competent length and
Videnefs, For then the Body, EF,
lfmg the undermoft part of the In-;
Tumene, and not fticking to aiy ol_:her
Bt of i¢, will fall by ics own weight
it be ot fupported. Now then, ty-
" 3 thred to a Bucton £, (that 1s
Ot to be made in the middle of the
ooy of Brafs valves) you mu[},‘b}’.
Dul}ing that (tring {treight and 0p-
W'f;rds’ make the Bod)’, E F,{hut the
"ice of the Valve,as clofe as you €2is
Ephich is eafily and prefently done. )
len thruﬂing theValve under wagr,
the depth of a foot or more ;e c-
it and the {ides of the Glals, 0 TZ'
Vhich reaches far above the top 0
r& Water X 1) will keep the water
om Coming to beare upod the upper
Fa‘t-of the body B F 5 and confequent-
€ imaginary Surface, VW, (thac

t
aﬂcs'by the lower g)art of th% o%;gﬂ

t
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body) will,where it is condguous ther”
uno, be prefs'd upon only by the pr?l;
per weighe of the body E F 5 but!
1ts_other pasts, by the much gre?®
weight of the incumbene water. SO.
that, chough you let oo the ftring, ¢
held the body, E F, clofe to the £ |
of the Inftrument ) the faid body i
not at all {inck, though there b¢ ﬂo;
ﬁlmg but water beneath i¢ to fupf° r

And to mapite( that "tis onely thi
preflure of the water, of a Compeced»
depth, that keeps the folid fufpcﬂdc y
if you ﬂowl)’ Liftup the intrument”
wards (X 7 ) the top of the Wat‘ﬂé
youhallfind, tha, though fora -
L€ parts of the Valve will contin?® ﬂﬂ
nited,. as they were before ; yets vt
onceat 15 rajs’d fo near the Surfﬂ?c’ o
between the plain 7K, and X7) 1,
the {ingle weihtof B F, uponthe [g)ac
Jacent part of the imaginary Plalgagqﬁ
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o by, is greater thenthe preflure
the ‘incumbent water upon other
ats of the fame plain; that Body,
wC_mg to more fupposted as formerly,
VUL fal] down, and the water will ‘get
thto the pipe, and afcend therem, to

"€ leve] of the External water.

Byt if, when the Valve s firft thruft
t}? der water, and before you let gothe
thl‘ed thac keeps its-parts tog'ethel‘p you
thm& it down to a good depths s t©
¢ Superﬁcies KS: then, thopgh you
Ould hape g confiderable weight, as
'h‘to the Valve E F, (as 1am going to
L% you a Tryal with 2 Mafly Cy-
Yer of (kone broader then the Valve,
p?d of diversinches inlength) th‘?, fur«
Q‘fufage of preflure on-the other parts
+ the plain, ¥/ W, (now in R §7 0V
M above what che weight of thebedy
| > and ‘that of the -Cylindrical ﬁone,
p;tq boot, can amount 6, O thac

T of the Suiface-vyhieh ‘is gontigt”

Q 2 ous
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ous to the faid body E F, will beg™®®
enough to prefs fo hard agai.“ﬁ e
lower part of the Vaalve, thatics ov

weighe; though aflited with that y

the (tore, will not be able to dif1of"

them,. - )
- By which qoote that by the W 0
you may fee, that thoygh, whe? &
Bac and polifh'd marbles are, 19,
together, we find ic i iirlpof[lwe t O!Ot
ver them without force : we nece ”
have recousfe to “a fuga vacui, ©97]
plicate’ the caufe of. their COW{‘??
whilk they are C;lx‘j{iron?dsl')gyvthc A

which js g Fluid not devoid of Grav:o
1¥> andsreaching above the Mat e
body knoys how high, . .
And to evince, ‘Thar “tis only b o
a preflure of the warer, as 1 have
eclaring, that caufes che COhxﬁontl}’
t.hC p&fCS Of"the Valve 5 lfyoug tcg,
lifc 1t llp'\towards\j;h_e.top of the wi ’

you will quickly find the Braf® b%ﬁa
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F, drawn down by the itone (L) that
Ags at it 5 as you will perceive by the
dters gerting n between the partsof

the Valve, and afcending mnto the pipe.
dd, what

To which Ifhall only aag
Lo will quickly fee, That, 1 perfect
f Cufor mity to our Dottrine, the prel-

¢ of the body, E F, upoh the {ub-
fzqe“t water, being very much maga-

by the: weight of the {tone that
s at it, the Valve needs not,as b¢-
¢, be Jifged up above the plam 7 %

tzo"erf:ome the refittance of 'thg ;V%j
oo | CINY oW enabled to do it berore

Srais’d near fo Highs

APPEN:
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St aouaedd
e

APPENDIX L

Containing an Anfwer to feven %/ i s
ons, propos'd by a late Learned p
to evince, that the upper parts "f
ter prefs not upon the lower.

Fter 1 had, this Morning, “’%ﬁg
-} anend of reviewing the fOfcgorﬂc
papers, there came into my hands (thf
queftions lately publifh’d,among iy
things, by avery recent Writer f 118
droftaticks. In one of which Qgcd@‘
ons. the Learned Author ﬁfonglyhcre
ends.the contrary to what has 1:'\rcf5
been in fome places prov'd, a1 av
places fuppas'd, - aath
‘The Author of thefe E“’;?{t?ﬂﬁ?
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" , That, i confftent waters the
t ver-pasts do. not gra'vitate or pref$ upon

€ lowey,

g nd cherefore, L ik it will be nei-
QXar ufelefs, nor impropers briefly to
Mine here the Argumests he pro-
::)Ces- Not ufelefs ; becaufe the Opt-
en he afferts, both 15, ?r}d has long
Caﬁ?’ very generally recety ds and be-
g 100 IE is of fo great importances
At many of the Erroneous 7T'enets
'tﬂd Conclufions, of thofe that (whe-
* Qfer profefledly or incidentally ) treat
I.'IY droftatical matters, ar¢ ailt up-
]iw- And not improper 5 becaufeous
farned Anthor feems have done
8 Reader the favour to fumme up
.tO one page all the Arguments fOI
tgsb Opinions that ar€ dlfperfedly
) e found in his own Ot others mens
aoks, So that in anfweriog thefe,
fae. may hope to do much towards 2
“Usfactory Decifion of fo importart
@ 4 a
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a Controverfie, . Apd » after Wh?wcrs
have already deliver'd, our Af i
will be {o Teafonable, that they chef
not need to be long: ‘The thmgsm ¢
are built on having been glrfad?' ot
out,in the refpetive places where
cader is refery’d. AT
Qur Author then maint? Su
that; in Confiftent warer , fhchc g
}Seriour do not actually pfefs ‘1: wird
feriour pares, by the feven follo
rguments, f ik
Ob}e&_x'l. Sayes he, Becar 3
the inferiouy parts of the water W‘ﬂ; i)
move denfe then ihe Superior /’:”C it
would by comprefs'd and condens 49"
Weight of then et
nf. But if the Corpufcles;W ofel?
Water confiits,be fuppos’d tobepe fclel
ly folid & hard ; the inferior Corp uht d
may be prefy’d upon by the weib cfs'd
the fu perior ,withoue Deing Co}ﬁP’ ould
ot condens’d by them, As lt}g: Ppc_ﬂ

J
.
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happen,if Diamond duft were lay’d to-
Sether in a tall heap': For though the:
UPper parts,being heavy and folid Cor-
Pucles , cannot be deny'd to . lean
“d prefs upon the ‘lower ; yet thefe,
J¥ reafon of their Adamantine harfif
Befs,would not be thereby comprefs d.
nd ’tis poffible too, that the Cor-
Pufcles of water, though ‘ot fo per-
‘eCtly hard, bur that they may aliccle
Yield to an extream force, be folid e-
Mough not to admit from fuch 2
Weight,as that of the incumbent water,
at leaft in fuch {mall heights as obfer-
Vations are wont to be made in,)any
SOMmpreffion, great enough to be {en-
fible 5 As, befides fome Tryals T have
Otmerly mention’d in another place,
Wofe made in the prefence of this
Illu&rious Company feem {ufficiently
% argue ; Viz,, That water 1s not fen-
fibly compreffible by an ordinary
force, And Tfind not, by thofe chat
m
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make the Objetion, that they evet
took pains to try , whether in d¢¢
places of the Sea, the lower parts ¥
not more condens'd then the upp® d
nor do I feeany abfurdity, that woul
follow from admitting them 0 *
0, |

Objett. 2, Our Authors fecond ps
gament is, Becaufe Divers feel nots ¥
der water, the weyght of the water that d
upon them,

Anf, But for Anfwer to this AE
meat, I fhall contene my felf to ma.kc
a reference to the enfuing ApPCﬂdlx’
where this macter will be confide®®
at large ; and where, I hope, it will
made to appear, that the phaenomer”
214y proceed, partly from the furt

cxture of the Divers body,and Pf‘r.tl
from the nature of that preflure W
s exercrs d againft bodyes immersd
fluids ; which,in that cafe, (as to ferf e&
pr:ciTcs cvery where equally, agamﬁ;w
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‘tAhe'Parts of the body, expos’d to their
on, »

Objegt, 5. 'T'he third Argument is,
et ev'sn the flighteft Berbs growing at the

Uttoms of the water, and fhooting up tn 1t
1 &g00d height, are no opprefsdor layd

) the incumbent water.

4uf. But the Anfwer to thatis eafic,
out of the foregoing Dottrine. For the
1ant5, we {peak of; fuftain not the
Preflure of the water above them by
their own (trength ; but by the help
of the preffure of water that is be-
beath: which being it felf prefs'd by the.
Water thar isthough not perpendicular:
Y over it) fuperior toit, preffes them
Upwards fo forcibly, that if they were
ot by thejr Roots , Or otherwife
fatoed o the ground , they, be-
g iy fpecie lighter then water,
Would be buoy'd up to the top of the
Water, and made to float ; as we often
¢ thag weedsdo, which florms,
o othey:
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other accidents have torn from thelf
native foyle, - b .

Objett. 4. A foursth .bjC&iO“.'ls
this, That a beavy Bodyty'd to 4 [
and let down under water | is [up Uﬂffd.’
and drawn out with as much 6’4]{:”5 .”
would be if it had no water incumbent 0 4
nay, with greater eafe | becaufe hed")
li;y:d}es weigh lef.r in water then ont
of i,

Anf. But an Account of thisis alle
to be rendred out of our Doctrine; o
though the water incumbent on the
heavy body do really endeavonf 0
make it finck lower, yet that enc ’
vour is rendred ineffectual, to that e
pofe, by the equal preffureof che wattf
upon all the other parts of the Imag”
nary furface, that is contiguous to ¢
bottom of the immers'd body. A
that preffureupon the other parts
that fuppos'd plain, being equal 7
only to the preflure of the pillas Of"c"g
. . *3
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tei} but to chae pillar , and to the
Weight of as much water as the im-
Mers'd body fills the place of 5 it muft
Beeds foljow, ‘That notonly the hand
that fufteins the body, fhould not feel
fe wejght of the incumbent water,

ut fhonld be able to lift up the gody
More cafily ;in the water then 1o the
Hre, But though the preflure of the
Water incumbent on the{tone can not,
Or the reafon afligr’d,be felt in the cafe
Propos'd;yet if you remlove that Water
& inthe Experiment brought f:or d}c
Proof of the Taft Parado;;,) it \71{1{
Quickly appear by the preflure agam
the l‘ozvefppart {)E the  heavy body,
and ics inability to defcend by its own
Weight,when i is any thing deep under
Water; it will ¢ I fay ) quickly appear,
by what will.follow upon the abfence
9 the Incumbent water, -how great 2
Preflure it exercis'd upon’ the  fone
Whilfk it Jean'd on it. o
ST T Objeis,
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Objegt. . "The fifth Argument ©
propos'd in thefe words , Becat) g
Bucket full of water , 15 lighter in 1°
water, then out of it 3 nor does weigh mort
when full within the water , then WZ'
empty out of it 5 may it weighs lefs, f”r,
the veafon newly affizn’d (in che fourt
OB}E&ion; ) therefbre the water ¢ t
“Bucket, becanfe it 25 within wate> o
not gravitate, nor confequently prefs A"
wards, either the Bucket, or the water ',
der the Bucket, ‘This isthe grand &
obvions Experiment, upon which tt
Schools,and the generality of Wiiter
have very confidently buile this Axio™”
That the Elements donot gravitate in the”
proper place 5 and particularly, f‘h.at
water weighs not ( as they fpeak ) ¥ e
own Element, o -

Anf. What they mean by p;ppﬁf
or unatural place, T fhall not (tand t0¢*
amine, nor to enquire “whether hey

Can prove, that water or any othes fub-
AP, ERERSE O sy
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Unary body pofleffes any place,but u p-
Nthys account, that the caufeof gravi-

Y> or fome other movent, enablesit to

el other contiguous Bodies (that are

Usheavieor lefs. moved, y ont of the

Place they poffefs'd before ; and gives

ltlal‘l wce(lant tendencie, or endeavour

tE()""‘i!fds the lowermoft pasts of che
Arth,

. Buas o che Example proposd, its
Iy eafie to give an account of iL.
Or fuppofc ABCD, tobea WCU;

Wherein, by the fring B F, the Buc-

18 fufpended under water, and has

ts}_30ttom contiguous to the imagmary

plaln I K If now we fuppofe the Bucket

0 confit only of wood,. lighter then

thater, it will not only not prels uﬁon
¢ hand that holds the Rope at B but

B‘;‘n be buoyd up,¢ill the upper pasts of
© Bucker be above the top of the
dter ; becaufe the wood, whereof the

~Acket is made, being lightes in fpéﬂ&
T then
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chenwater, the preflure of the watt
i the Bucker G, and the reft of the
water incumbent on that, togcthefr
with the weighe of the Bucket ic fab
mu(t neceflarily be unable to prefs * ‘
part H fo firongly, as the other prt
of the imaginary plaine I K are Pfcf.s )
by the weight of the meer water ﬂ;
cambenton them, But if, astis ufudy
the Bucker confits partly of W%
partly of iron j the Aggregate may 0 1
ten indeed be heavier then an €

bulk of warer : But then the haﬂdath .
d1raws up the Bucket by che Rop ¢
£ E, ought not, according to oﬁc
DoCtriue, to feel the ’weighE of 2l

Bucket, much lefs that of the Wacé,
conceindinic, For though that 488" e
gateof wood and jron, whichwe 2
call the Bucker, be heavier cher .
much water ; yet it tends not AO“T
wards with its whole weight, but on!f

with that furplufage of weight; Wha;;{
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Y it exceeds as much water as is e-
dal to i in Bulk ; which furplufage
‘ot wont to be very confiderable,
nd a for the water in the _\Cavicy 5
W of the Bucker, there is no reafon
by it fhould arall load the hard acE,
Rough really the water both in the
Ucket and over it do tend down-
122ds with cheir full weight 5 becaule
Oat the reft of che waters L Land MK,
of ull as firongly prefs upon the reﬂ;l
t the imaginary Supesficies 1 K, as
({: Bucker "aud the incumberxt water
theupoll the part H: and hconfequently
Whe bOttom of the Bucket 15 €very
\ve‘l tas (trongly prefs du pwards by the
4808 of the'water, upon all'tht’. o-
* Pares of the plamn IK; astt tgnds
hf?“‘vards, by vistue of the weight
b the Incumbent water, that is partly
E ¢ Bucketn and partly abg)ve 1E3
o thefe preffures ballancing one

{
ther » the hand that draws the
% Rope
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Rope at E, has no more to lift up chel
the furplufage of weight , Whe” ht
the empty Bucketexceeds the We‘gﬂ,
Of.as much water as is equaﬂ in b
(fay,not to the Bucker as 'tisab ],OW1
Inﬂfflmeﬂts but) to che'wood and * @
whereof the Bucker confiils. e
_ And becaufe this Example of ci‘
lightnefs of fil’d Buckets withinthe ¥y
ter has for fo many Ages gain'd Credld
©0, if it havenot been the only'orrom] ‘
OEJ the (erts - . DVCighb
¢ atiertion , Thar wates W2

1ot 1 1ts own Element, or inits peof e(g
Place ; Ifhall add (thouoh I cani®,,
pl‘CICHt i€to fuch a com[mn?‘ as thiS wi tgg
out fmil_es Jan Experiment that iy h
1o convince thofe, that were, 07
unskflfulnefs or prejudice, indi{po? d ic
admic thc. Hydroftatical account 1k |
cen gving of the phaenomeﬂ")”' )
took then a round wooden Boss ¥ 2(27
Hubiticuted in the room of 2 Buck1 ¥

and (havmg fll'd & with é?;tef’
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Buttﬁf: into which, whenit was cotl-
Seal'd | fome {mall bitts of lead were

ut, tomake it a lictle heavier then fo
Much water, ) I caus'd a fmall {tring
of ewin'd filk to pafs through two {mall

oles, made in the oppofite parts of the
Upper edge of the box , and to be fuf-
Pended at one end of the beamof a
Pair of (Gold-fmiths Scales 3 and d’l{tn
Putting it into a vellel full of water, till
was [et down there, to what depth
L pleas’d, ic appear’'d that-ot only the
leagy endeavour of my'hand would ei-
ther fupport it , or tranfpost o and
,fro in the water, or draw it up to the
©p of it ; and this , whether the box
Were made ufe of , or whether the
butter and lead alone, without the box >
Were fufpended by the filken {iring

ut( to evinge , that it was not che

rength of my hand, or the {mallnefs
of the immers'd body , that kept ¢

fom feeling any confiderable el
P2 ftance’
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france, )1 calt fome orains into the
{cale that hung at che other end of the
abpve mention'd Beame, and P;c{eﬂi
rais'd the Lead and Butter to the fur
face of the water, So tha¢ unlefs th¢
Schoolmen will fay that che buttes
lead were in their own Element;
mult be allow’d to think, thatche ealt®
fultencation, and elevarion of theb?”
did not proceed from hence , bt
thofe bodyes weigh'd not. becaufe ¢/
- Werean theirnataral place, And ye£,
this cafe, the effect i the fame W’E-h
that which happens whep 3 bucket *
drawing out of a well : \
And, to manifeft that ‘twas the
prefure of the water againft che 1OWC§
part of the furface of our fufpend
Od?’,that made it fo eafie to be fupp®
Fed mthe water, or rais’d to the tOP.O
it; Ihalladd, that though a few gfamsf
fufhic’d to bring the upper {urfac® ¢
the bucter to the top of the W“‘Cfcé
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Yet afterwards there was 2 confiderable
chght requifite,to raife more & more
oL 165 parts above the waters furface s
b 2 confiderabler yet,to life the whole
Dody quite out of the water. Which
5 very conforant to our Doétrine, For,
Uppofe the bucket to be at the part
»half in and half out of the water :
e hand or counterpoife,that fupposts
tm that pofture, muft have a far grea-
et (yengeh then needed to fultein it,
When it was quite under water ; be-
Cufe. thar now the imaginary plain
P, pafling by the bottom of the
bUCket, has on its other pasts but 2
ligle depth of water, as from LtoP;
ot Mto @, and confequently the bot-
om of the bucket, H, will fcarce be
Prefs’d upwards above half as {trongly
3 when the bucket was quite under
Water, And if it be raifed to O, & con-
®quently quite out of the water ; that
\Quor reaching no longer to the botcor?
1) 3 Of
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of the bucket,can 1o Jonger contsibit®
to its fupportation ; and therefor¢ ?
weight not only equal, but fomewh?
fuperiour to the full weight of
bucket, aud all that i¢ contains, (D€
all fuppos'd to be weishd in the a1%
will be neceffary to lift it cleas out ©
the water, , ‘

But to dwell longer on this fubject
cnnot bat be tedious to thofe that P4
been any thing  actentive to the for”
mer Difcourfes, I proceed there®,
to our Authors fixth Argumem:,\?\’h“:1

1s, N

Oéjé’ﬂ, 6. That Horf e-hars WW{J
are held t, be of the f ame gm’vity With w{t‘-
ter, keepwhatevey place 15 qiven them o
that Liguors nor are depref 5d by the wﬂ‘ght
of the _[Zper-imuméent water,

Anfw. Whether the mattes of fact
be {inctlyand univerfally true, is f6°
worth the examining , efpecially mcf

| p 62 MIPCIEE
we find the difference in point ofci ffck
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Clﬁck gravity , betwixe moit Hoxfe-
aires, and moft waters, to be inconfi-
erable enough, But the phanomenon,

C“Pp_Oﬁugthe crath of it, isvery eafily
Xplicable, according o €he Do(trine

Dbove deliverd. For fuppofingy the

tlﬁ Scheme the body, R, tobe bulk for
dalk exactly equipohdérant to water ;

U plain there is.no reafon why that
i{gd}’. fhould Prefs the part §, of the
m dgnary Superficies I K,‘ either

beore or ],efg then that pra)rt \ woulfi

» alilefs d, if, tbfz bo_dy R F)emg am(]il-
N ed or remov'd, it werC ﬁ'lCCCCI -
by 5 parcel of water of juft the
fme bulk and weight. And confe-
gue“dy, though all “he water directly

ove ‘the folid R do really leanupon
at body, and endeavour to deprefsit;

Zet that endeavous being relifted by an

“Qual and conerary endeavour, thet
ter OCeeds (a5 we have been but too .of—‘
" faine to declare) from the preﬂp{e

P 4 exercts
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exerctsd upon the other parts©
Superficies, I K, by the water jnoud
bent on them ; the body, K. wil Pc

. 3
neither deprefs'd nor rais'd- And 8
cale being the fame in what part 0
the water foever it be plac'd, pro¥ ct
it be perfectly environ'd with oh?
L1q}10r; 1t muft keep in the watt
(which in this whole Difcourfe we {,”pl
pofe to be Homogeneous as to gfa‘“c )
the place you pleafe to give i,
- And, (tdadd "Tha on this oCcaﬁOn)
though Mathemaricians have hith®”
contented themfelves to proves chat ¥
cafe a Body could be found or pro”
ded, that were exatly equipondefalf
to water, 1t would retame any aflig”
able place in it ; yet the Cuyiofity }
had,to give an Experimental. pro©
this Truth, a¢ length pro,duc’d fowe
glafs Bubbles, which fome Grentle™”
here prefent have not perhaps for8°”
that were (by a dexterous hand we

eplo) ©

f the

-
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mploy’d about ityfo exquifitely pois'd,
%, to the wonder of the Beholders, to
retain the places given them,fometimes
Mthe middle fometimes near the top.&
meCtimes near the bottom of thewater
“ough thar were Homogeneous) for
sreat while, ¢ill fome change of confi-
fnce or graviry i the water, or fome
%tits pares,made the bubble rife or fall.
"The Application of this, to what
3 been objected concerning Horfe-
s, being too eafie to need to be in-
lffeq on, there remains to be difpat-
®eq oy Authors feventh and la{t Ax-
Sumen, which is this. |
. Object, 7. That, otherwife 5 all the
"feriony parts of the water would be in
zerl’etual motion, and perpetually expelld
J the Su c’-rior.i ‘ oo
dnfw. But if, by the inferior parts,
Ce Means, fuch portions as are of any
“fiderable bulk ; the Anfwer newly

¢ to the laft objection (where we
fhew @
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g.hew’d that the body, R, would retd”
its place any where in the water,
confequently near the botcame) ¥
fhew the invalidicy of this Objett%
And unlefs we knew of what bigt® e
and fhape the Corpufcles of watet we
it would perhaps be to little prPOC
to difpute how far it may be grﬂmcd’
or may be true in the. particles g ¢
water is made up of, Onely
fhall add, "That, whereas this Le?” °
Authour mentions it as an abfﬂfdlt{é
that the lower parts of water 0%
be i perpecual motion:  And S#77"
himfelf, in the beginning of his B
droftatical Elements, feems to f% .
fpeak fomewhat inconfiderately of Fbﬁ
matter ; and though, as I lately fa (’
Tallow fuch fenfible bodies, ast\oe
whofe gravity in water W riters ar‘;
wont to difpute of, to be capab ¢f

i€ chey

retdining their places in waters ¥, 7
be i fpecie equiponderant to it Y‘;tm
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M o far from chinking it abfurd, that
We inferionr Corpufcles -of water
{hould be perpetually motioi ; that
fee 1ot how otherwife they could
\illicute 3 Fluid body, That reitlefs
 Aotion of their parts, being one of the
gex.]ef aleft Ateributes of Liquors 3 fmd
| g, in water,though not imn;echatc;-
l)y tbe feen, yet to be eafily difcover d
iny its Effe@ks: As, when Salt, be-
‘ thg caft into water, the aqueous parts
3t are contiguous to it, and confe-
‘Esently near to the bOttO{TIa do foon
tlrr)' up many of the faline ones, to
L Very topof the water ; where, af-
thl  while; they.are wont to difclofe
Qen?felves i little foating grains of a
Ubjca] fhape, / '
pBut, of this reftlefs motion of the
t;jts of Liquors having profefledly
1 ted elfewhere already; it of
k all add nothing at pre- ;:idril;'; @}f"r"nﬁ’m
0t .

But rather take )
110tiCE
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notice of what our Authour fubjoy™
10 the lal} of his Arguments, (2 &
Grand thing which chey fu‘ppofc).111
thefe words, Ratio porro, a priori,‘ e
fententie videtur effe, quia ves no? Jiev”
tur gravitare nify q'uatenus habet ™ J
Corpus levius [e Jpecte, ‘T'he e*
nioufnefs of which conceit, if I o
now go abaut folemnly to evince I
well fear it would be tedious, as hop?
it will be needlefs to thofe, that P4
not forgot what may concern this i
1eCtin the former part of che noV !
lengeh finifi'd difcourfe ; and efpte;
ally where I mention thofe EXP%,
ments, which fhow, "That neithefﬁ
ftone, nor Gold it felf, when P&
deep under water, would finck & IC;
if tl}c Supetiour water, that gfa"itatcp
EI;IK: did not contribute to its dep™

1,

0/

Id
15

APPEN
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™
rtresiiied

#SIEE

"APPENDIX IL

Concefnin the Reﬂﬁﬂ wb)) DZ"DEVS, ﬂﬂd
athers who defcend to the Bottome o
the Seq, are not oppyef_y’d by the weight

of the incumbent water.

. Mongit the difficulties that belong
Wi the Hydroftaticks, there s one
Phich is fo moble, and which does il

Much both exercife and pofe the wits

the Cyrioys, 'That perchance it will

b \ .
ot be unacceptable, if tothe former

*Periments we add, by way of Ap-
\anﬁi,lx, one that may conduce to the
Ving of this difficult problen 5 /.
¥ men, deep under Water feel no

u]c A
“Ohvenience by the preflure of fogreat
a
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a'weight of water as they are plac
under ? | o

‘The common Anfwer of Phiol
phers and other Writers to this pu e
Queftion, is, That the Element 2
not gravitate in their own propes P 0
ces 5 and fo, water in particular !
Sravitation upon water,nor confed’®
ly upon bodjcs every way furrow®,
with water, “Bug that this SOIU“Z.
15 10t to be admicted, may be eafily 2’
ther'd from our proofs of che firlt”"
radox, and from divers other '“pafncf
lars, applicable to the fame pwp?”
that may be met wich inthe foret”
113 papers, . ht
A famous VViiter, and, for Ougﬂf
} know, the Recenteft (except M””ﬁ{ .
P 4[Cb“[) that has treated of HY dlof
ttaticks, having rendred this Realo?”
the Phanomenop, |

_ 1on. | fef
[The § upsrior parts of tanﬁﬂeﬂt Wﬂurb

4

’

:(aS he fpeakS) pref} not theiﬂﬁ”fz ors [ng
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s beneath the inferior there be a Body.
Whter 1 fpecie then water; and therefore,
Wce g bumiane Body 15 heavier in [pecie
en water , it is not pref5 4 by the incum-
ent water, becaufe this does not endeavor
t.O be beneath a humane Body,] He fub.-
Joyns, contrary to his Cuftome, this
Confidenc  Epiphonema Qui  aliam
“@ufam hujus ret affignant, errant & alos
Ciplunt, ‘
But, by his favour, notwith(tanding
this confidence, 1 fhall not fcruple to
feek another Reafon of the Phenome-
hon, For I have abundantly prov d,tha
Contrary to the Aflertion on which
is Explication s built) theuppes Parts
of wares prefs againil the lower, wiie-
they 4 body heavier or lighter 2z f{ecze
then wyarer be underneath the low-
¢, And, the contrary of which bemg
the sz Leides 10 this Controverfie ,
Pethaps the matter may be fomewhat

tleared, by mentioning here 2 diftinCt-
‘ ‘ on,
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on, which I fometimes make ufe o,
confider then a body may be faid
gravitate u‘Pon another GOd_V in €
| ,f‘?—llfes. For {fometimes it actually finc

into, or gets beneath the body that w
under i¢, as a {incking {tone gravicar
upon water, and which I call Pi#"®’
If.:nt,or. fuccefstul Grravitation;& 10 ¢
times it does not actually, ac lealt
Vlﬁb.ly c.{efcend, but only exescifes !
gravieation by preffing againtt the o
Jacent body that hinders its defcent; #
whena VVoman carries a Paile of ¥
ter on her head, though the weight
not actually gec nearer the Centes °
the Barth ; yer actually prefles wit
ts whole gravicy upon the Woma®
head, and back, and other fubjacent
parts that hinder jes actual defce®’
and according to this Dotrine I ¢
1ot admxt our Autho;s xeafonillgb th ac
becaufe amans body is bulk for bulk
heavier then water, thetefore the “écr
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¥t does niot endeavour to place its felf
beath i, For water, being a héavy
\,.od)’ > derives from the caufe of its gra-
Ry, (what ever that be) an inceflant
Meavour towards the Center of the
~arth s wor is there any Reafon, why
l: happening to be Ii)c‘qmbent on
d”d}’ heavier i [pecie then it felf fhould
Weoy thae endeavour. And there-
Ore, though ic may be faid that the
dter does not endeavour to place it
ieh beneach a humane body, becaufc
ted an animate Liquor cannot pro-
tgrly be faid to act foy this or any o-
e end; yet the water being 2 heavy
1&3}’ > tends continually tOW.szi[S]Pdﬁ
fy °r part Qf’ the Earth ; ara there
‘ 1& will get beneath any body that 1s
fac?d betwixe it ard t_hgt, (wnhoug
$ard whether the inferior body be
“vier or lighter in [jecic then it felf )
ar as the degree of its gravity will
ble j¢ ; nor would it ever reft, tif

Q 1t

.

thy
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ichave reach’d the Jowermoft parts of
the Barch, if the oreacer ponderoufnc”
of che earth and other hea‘vy bodics
mot hiﬂdex , (not its endeavours dowt
WaffiS, 1101 1ts preflure upon fubj&c.eﬁc.
bodies, but only) its actual defcest.

- This Learuied Auchor himfelf el
US, (as well as Stevinus,and others:t ‘
b:dV.C written of che HydrbﬁatiCkS 5 U
nmoufly teach, ) thar if the botto®?

a V-?ffel be paralle] to the Horizom,* i
Wesht of water,that refts upbn}fv’s i
qual toa pillar of water, having %
bottome for s Bafis, and for its heig”
2 perpendicular reachingv thence t0 € ;
uppermoft Surface of the water. * .
18 I reafonable to concejye thatitherc
will be any difference in chis pfemlr'e
of the incambept water, whethes f

ottom be of Dealé that will fwimm6;
or of Box thae will finck jn watess
to fpeak fmoxe generally, whether ! of)

of Wood, i fpecie lighcer then W9
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the {‘:‘Copper, or fome other Metal,
o 18 2 fpecie heavier then it. And
fice water,Deing not 2 folid Body,
Ut 2 fluid, confifts (as other fluids)

Inumerable Corpufc]es 5 that.;
Qugh extreamly minut€, have theit
W {ize5 and figures ; And {ince the

Pref]
d

Slure of water upon the bottom of
d.veﬂel is proportionate to its perpefi-
Cular height over the bottom ; 'Tis.
Mifef}, that the upper Corpufcles
"efs the bottom as well as the lower 3
Qtﬂmh’ fince they cannor do immedi-
iy Y> they mult do by prefﬁng ;be
,e‘ermediate ones, And I have al—.
Da‘dY thown ( difcourfing one of tbe
Q;mcf Paradoxes,) that the Superi-
thoparts of viater do not onely prefle

fe that are directly undgr them, but
ngmunicate a preflure to thofe_that
afide of them, and ac a diftance
Om t[lem_

And i it be 6bjeé‘ced3 That water
Q 2 endea-

Op 0
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endeavours to get beneath a Bottome
of Glafs Veflels, or other bodies hea-
vier i [ pecte then its felf, becaute 1
fier that bottome chere is aire, W “C,
is abody lighter n fjecie then Wit~
Ifay, chat this is precarious; fof the
indifputable gravity of the wates 57
lone fufficient to make it always tet
downwards, (though it cannot alway®
move downwards) what ever bod
be beneath it, And who canaflure®
makers of this Objection, That & H(A;'
arc not beneath even the bottome g
Rivers, or of the Sea, (where yet tbc);
_fa}{ water 1s confiftent, and refts ?,
1 its own place,) vaft {paces reple .
ed but with aire, fumes, or fir® O?
fome othey body lighter then ware
For, (not to mention that the Caft
{1ans take th® Fa we tread o0 ¢
but a thin Cruft of the Teffemlac
Globe, whofe infide, as farre 85
Center S rcPleniﬁfd with a fubtle ﬂul'
, : DA lnattel}
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Matter, like that whereof the Sunne
Confifts, ) We know that in fome pla-
Ces, as particulasly at 2 Famous Coal-
Mne i Scotland, these are grear Ca-
Vities thar reach a good way under
tat ground that ferves there for a bot-
tome to the Sea: So that, for oughc
thefe Objectors know, evn according
% thejr own Doctrine, the water ev i
0 the Sea, may endeavour to get be-
Jeath 2 body heavier i f pecte then 1t
far £ |
But, for my part, I canrot but
Wink, that, to imagine the water
Nows, whether or nothere beaire o
fome lighter body then its felf bereath
¢ body it leans on, and the {uperior
Parts do accordingly exeraﬁ:: or ‘iuf—_
Pend theiy preffure upon the mf.erlor;
 to forget that it is a iggavy Liquots,

ad ap inanimate Body. o
Arother Solution there is of this:
H)’droﬁatical problem, we have bé:ielj

Q 3
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difcourfing of, which I met with 174
Printed Letter of Monfieur Des Corté%
in thefe terms, .

Je ne me, &c, I remember ot WM
;S;e‘iond Tome reaﬁm ‘tis thdt SCCVinUS gz'vl’jﬁ
“ 3% why one feels not the wetght *
waters When one is under it : but the ¥ w
one 1s, that there can no more Of water grﬂf
Ditate upon the 5ody that 15 1n 1, 9 w
der Zt:). ,then as much water as coﬂld de-
f;end w cafe that body left its pace
Fig, 22. Thus for Exam])/c: If ther

* were a Man in the Barrebs 2
that fbould witb his Budy [z ftop the b7
A, s 10 hinder the waters retting 0t be
would feel upon bimfelf the weight of e
who./e Cylinder of water, A D C 0f
which 1 fuppofe the Bafis to be equil ¥
‘the hole A's For as much as of be fu1"
down rthroug’h e bole, all the C}’lz’ﬂdﬁ‘
of water would defcend 00, but 1f be
a lutle bigher, as abou B, [o that e dot*

ne /anger binder the watey fram"”’”ﬂ”g
, , ont
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%t at the hole A, be ought not to feel any
Weight of the water which is ever bim, be-
ixt Band C, becaufe tf be fhould de-
Jend toward A, that witer would not de~
f"’”d with him, but contrar ywife a part of
be Yater which is beneath bim towards
A, ofequal bulk 10 bis Body, would af~
;e”d into its place : Jo that in [bead of feel-
"0 the water 1o prefs bum from the Top
Wrward, he oupht to feel that 1t buoys
" upward from the bottome 3 which by
Xperience we fee, \ : '
; Thus far this fubtil Philofopher :
orwhofe R atiocinations though ITam
Wont to have much refpect, yet I
Muft ake che liberty to confefs my
elf unfatisfy’'d with this,  For have-,
g already fufficiently provds ‘That
LS upper parts of water prefs the
Ower, “and the bodies flac’d beneath
Fhem, whether fuch bodies be lighter
;;’-f pecte then water of heavier 5 W€
fave fulyyerted che Foundation, ‘;}P"F

Q_4 wiiCi}



(232)

which Monfieur Des Cartes’s ingeniov
though unfatisfactory, Explicatio” :
buile, And yet Ifhall add ex b
danti, "T'hat fuppofing what he fay®.
That in cafe the folid B fhould &
fcend towards 4, the incumbent wi
ter would not defcend with it but,
partof the fubjacent water, qué
bulk to the folid, would afcends ¥
fucg:eed ' its room - yet that 15 £
cdental, by reafon-of the ﬁﬁincé
nefs and fuluefs of the Vefel. B b
thougn mndeed the Superior watc’ o
Bot actually defeend upon the dep r
ﬁon of the folid a¢ B, if ac the fain®
time while chat bodyjd)é’fca‘ndsg an’
qual bulk of water fucceeds it
place : Yet both the folid about *;
a}hd. the water that fucceeds it, 9% ’
SC” tarns, Sinder the defcent of fh{%
i
gravit pon which foever ©

two 1t be that actually comes ©© 4

it
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Plac’d directly under it, if there be
Hothing, before the difplacing of the
lolid, ‘capable to rake away the natu-
ral. gravity, upon whofe account the
Wat&‘, over B and C R does vinceﬂantly
tend downwards, And though Mon-
leur Des Cartes does not fo clearly ex-
Prefs himfelfe, whether he fuppofes
the holé at A to be (topp'd with fome
Other body, when the folid is plac’'d a-
out B : 'yet, becaufe he is wont to.
peak confiftently.! prefume he mcans,
that when the, folid is removd to B,
-thel hole at 4 is otherwife hfufﬁchl“
tntly fYopp’'d ; 1 {ay then, that ¢
ri"dfgn Wh};rpthe folid,v):/hich,whﬂ{‘c at 4,
uftein’d 4 great preflure from the in-
Cumbenc water, feels not the weight
of ir, when plac'd at ‘B, is not that
Which Monfrenr des Cartes gives , bl}t
th.isa That the folid being environ'd
With wacer, the fubjacent-water does (@5

We have often had occafion to manifef)
R prefs
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prefs it upwards, full as (trongly (2
fomewhat mose) as the weight of ¥
incumbent water prefles it dovvnWafds

S0 that a mans body, in ftead of findk”
ing, would be buoy'd up if, 251"
liele heavier, itwerea lictle lightes "
/1 pecte then water, Whereas, when £
folid was that alone which coverd &
ftop'd the hole, there was a manifeﬁ
Regfon why it fhould be fdrcibly
ffltu& downwards by the weight of e
-incumbent water BC, For,in that cafes
there wasno water underneath it 37/
to fupport the folid ; and, by its pre”
fure upward, to enable it to 1€ i P
gﬁré;f ad vs{]eight. : by)
nd this, (to hint that upon the V
may perchance help us to guefs at ‘hef
reafon of what Greographers el ¢
the L.ake Jf PhﬂltitEJ i 714 Jea ( in cai:c
the matter of fack be true, That thd$
dead Seaas they alfo call it ). wil ot
fuffer any living creature to finck iltn

( and
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. For the Bodyof a Man (and for
Ought we know of other Animals, ) is
ot much heavier i fpecte then com-
Mon fre(h water : Now if in this Lake
(that ftands where Sodom and Gomorrah
d, before thofe impious Regions
Were deftroy’d by fire from Heaven,)
Ve luppofe’, (which the nature of the
Oyle, and the Sacred Story makes
Probable enongh y That the water 2-
unds with Saline or Sulphurous
orpufcles 5 ( the former helping the
dter to affociate with the water, as we
*¢ in fope confiiting of falt and oyle,
" in Chymical mistures of Alcalis
" Brimpfone diffoluble in water ) the
'quor may have its gravity {o aug-
menfed, as’ to become heavier i fpecte
Nl the body of an animal, ForIhave
"rned of 3 Light Swimmer, that he
t uld hardly begin to Dive in falc wa-
> though " he eafily could in frefh.

0 *tis not difficult to make a Brin€
or
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or Lixtvium(which are but SOI“ES:;
of falt in water, ) heavy enough t© o
up anegg from f{incking, And, 'nobo y
ly barely by diffolving a metallin her-
in a falme Menftruum, without 0 e
wife thickning the Liquor, _1{ If 0
brought folid pieces of Amber 1€ Cch it
fwim uponit: but I have try lfe-
certain faline Solutions, which ’Ichi’
where mention j nay,and a diftill Vi
quor, (I us'd defleam’d oyle ?f; ais
triol ) without any thing diffolv d [of
woulddo the fame thing; by :Ccaor
of the numerous, thoagh minute 4
pulcles of falc and fulphur , that &%
bounds with, S

There remains but one foldt e
more of our Hydroftatical problcﬂha’c
that I cthink worth mentioning, a8 t ‘0
is given by the Learned Stevin®!
thefe words, | it

Ot prefJu quo Corpus dolore f{@‘lt i
Zmrs a[zquﬂ Carporz; /uxatu_rg f {”gﬂw
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f:iﬂu nulla C 0r]jari5 pars luxatur, iﬁo igi-
4 preflu Corpus: dolore nullo afficitur, |
Wumpteo [yllogefm manfefta eft, nam k

pars
~ fl/lqaa, ut mro,fangulf; humor, aut

zuod/ibct dcmq; mein-
Yum [uxaretur , i1 a-
);um Mocum  concedat
Cujeﬂ; ‘{ﬂz’t : atqui lo-
?le non eft extra
d:’]’ué‘ 5 cum dqza un-
Cﬂ““ljue cquals prejfu
"umfufu fir Cquod

€ .
Y0 pars uma, per 11,

4 r"l{oﬁtionem Hydro-

“icorum, panlo a-
:Z.d”ff prematur Jupe-
1, 2d boc calu nul-
t::: 7"/20m§’nti eft5 qun
te tula diff eventia par-
" nullam fua fede
i e poef ) meque
. intra zpfu_mC orpus
ncedit, cum iftic Cor-
Qore

omniﬂ 0]:1][4@-

Stevinus Hydroftat. Lib, 5.
pag. 149 '

Sed Exemplo clariusita
intelliges.efto ABCD agiés
cujus fundum .
D C, inquo fo- Fige 23¢
ramen E ba- _
beat Epiftomiam fibi infer~
tum, cwi Dorfo incumbet
HomoF ,Que cum ita fint,ab
aqui pondere ipfi infidenic
nulla pars Corporis Iuxari
poterit, cum aquayt didfum
eft, undiquague aqualfter

urgeat.

'Si were ejus veritatem
explorare libeats “eximigg,
Epiftemium, tamque tergutt
pulla re fultum fuftinebiturs
wtin locis cateris, ideoque
iftic tanto preffu afficiesury
quantus tertio_exemplo e
cunda propofitionis bujus
demonfiratus et :  ¥id
quantam efficit columné 4=
quea cujus Bafis fit fora-
men E, altitydo antem €4~
dem qua aqus ipfi- infiden:
tis. Quo exemplo propofite
weritas  manifeffe decla-

TAlRF,
fint
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feuts unde fingule partes frngulis part z;f
wqualiter reﬁﬂum, namque aqua un . .
que eadem yatione Corpus totum C””‘m_
frat. Quare cum locus is nec intra, né eff
tra Corpus fit 5 abfurdum., 1mo imﬁ‘ﬂ? .
fuerzt, partem ullam f u0 loco emuvzrz,ld”
que nec Corpus bic afficitur dolore, "
"T'his Solution of Stevinas, T ete” e
prefertibleby farr, to thofe that #
‘wonttobe given of this difficult PIOI;
bleme .. Bye yet, the Phanome
feemsto me to have il fomewhat ™
tt of ftrange, "I'is true,thac if che QX
ﬂ}qn were only that which fome P 1;
P2 Why the body of a Diver, whe”
it 1snear thebottom of the Sea , is %
prefs'd down by fovalt a weight gt
$ater, as 1s incumbent on it 5 It mlgh.@,
be rationally anfwerd , ‘Thatc * J
weighe of fomuch water, as leans ugé
o the body, is not fuflein'd by ¢ f
force of the body i¢ felf, but by 9
ofthe water which is ander It o

by
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¥ the Experiments and Explications,
We have annexed to fome of the forego-
g Paradoxes, it appears, I hat the fub-
lcent water , by its preflure upwards,
5 able, not onl y to {upport the weight
of theincumbent water, but fo farto
®Xceed it, thatit would not only fup-
Port the immers'd bedy , and the -
Cumbent water, but buoy iip the body.,
it were never o litcle lighter in [pecte
F* en water, Andas for what Stevinus
Wfinuates, . ‘That, when the watex
Prefles ¢he body every-way, that pref-
lure is not. felt, though it would be,
W cafe, it-prefs'd upon fome pares; and:
n(?t upon er_h‘erds 3 _Ii-;amof -thc'fame.o-
Pinjon too’; and, te prove it , fhall fot
Wake yle of the example he propofes,
n the words immediately followng
thofe of his, T juft now recited : (For 1
oubt , that example is rather 2 fup-
Pofition, then a try d thing ;) but by
an Experiment which may be eafily
o made,
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made, and has diverfe times been {0, 1
our Pnenmatical Engine, For, thoug?
the aire be a heavy fluid, and though
whilft it uniformely prefles the who'
fuperficies of the body, we feel not the
preflure of it.  And though, for ths
reafon, youmay. lay the palm of ¥ O‘ﬁ
hand upon the open orifice of a
biafs Cylinder, apply'd to the B!
inflead ofa R eceiver_without any % t;»
Yet when, by pumping’ the airé’ tha,
wasbefore under the palm of yourha™®”
tswithdrawn, and -c@nfequéntl'y cal ﬂ?
101‘1ger.help to fuppdrt _ybur'f hﬂﬂdi
gainlt the preffure of -the external %
ncumbent aire ;- the external aire ™ ’
leanfo heavy upon the back ‘of ¥ O-u,
hand ; thac you will imagine fome’pOﬂI
derous weight is lay'd uponit, =~ HY
remember by fuch an Experiment?
have not onely had my hand Putf'g
much pain, but have had the back®’
fo bent downward, as if it were gov’s

to be broken, b
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But though fuch confiderations, as
"efe, may much leffen the difficuley
°f9ur phamomenon,whofe caufe is m-
Quired jnto 3 Yer fill ic feerns fome-
hat odd to me, That (fince ‘tis evis

ent from the natareof the thing » ard
Oy Stevinus’s his confeffion, that there
S avaft preflure of wates againft every
Part of che body,whofe endeavous tends
Wward,) fo exceedingly forcible "2
Preffure , (which thrufs, for inftanc,
the Mufcles of the ‘Arms’‘and Th_‘igh?
3%inft the Bores, the Skin and Flefh
of the Thorax againft the “Ribs, )
thould not put the Diver to any fenfi-
‘ble pain 3 As I find not ( by one. that
examin'd y that icdos ;.C.Though gh:s
Man told me , he ftay'd 2 good while
% the depth of betwixt 8o arnd 100
l%t under the Sea water ; which 15
Cavier then frefh water ;) For that
Which Stevinus’s Explication will onty
Q‘O\le,"[‘hau there muft be no mant-
R et
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feftdiflocation of the greater paits 0'
the Body 5 whereas the bare CO.H: |
preflion of two fmall pavrts,honelﬂga‘l \
another, is fufficient to produce en
of paiu, : e
But it feems, the Texture offo
bodyes of Animals is better able ‘t
reit the preffure of an every W
ambient fluid 5 ,thCl], if we Wef‘? ﬂa’
taught by experience, we fhould 1111 o
gwe, And therefore, to fatisfic fhoc
that (fecluding the Queftion about El»
fenfe of paim, ) ‘think ican abundaﬂta);
ufficient Argument, (to prove,
bodyes immers d under wates ,u¢
compsefs'd by it,) ‘Thar Divers
not opprefs’'d , and evn ‘crui‘n’dg Oy, ),
valtaload of water, (amoantxﬂgo' ¥
Stevinuss _computation , tO rﬂillﬂE
thoufands of pounds ) as is incumbC
onthem, We will add,that thov o
EXPCriant 5 propos’d by Moﬂﬁ

: by
Pafchal to this purpofe , were ﬁilﬁat

e not
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that at fisft fight 1 faid that it would
Not fucceed, ( and was not upon tryal
miltaken in my conjecture; ) yet it
8ave me the occafior 0 make another,
Which will, T hope, fully make ouc'the
thing 1 defign’d it for.

The Ingenious Monfieur Pafehal
would perfwade his Readess, that if
leo a glafs Veflel , with luke-warm
Water in it, you caft aflic; and,by

ammer, forcibly prefs that water,
you fhall ot be able rokill, or hurt the
e, V'Vhich, fays he, will live aswell,
and walk up and down as lively , 10
uke-warme water, as in the aire. But,
Upon tryal with afteong flie , the Ani-
Mmal was ( as we expected,) prefently
drowned, and fo made movelels, by the
uke-warm water. _

Wherefore we fubflicuted another
Experiment, that we knew would not’
only fucceed, (as you will prefently fee
it will do,) but teach ushow great 2

R 2 P[C urc
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prefure the included Agqimal %
hiave been expos'd to, VVietook thet

_ a fomewhat flender C}'hl;
Fig, 24, drical pipe of Glafs 5 feahﬁ
at one end, and open! act
other ; and to this we fitted 2 Ra
mer, which (by the help of forﬂf
thongs of foft leather, that were cHe
fully wourd about i¢ y -did fo exacly
ll the pipe thac it could not eaftly be
mov'd to and fro; and would fufle
neither water, nor aire, to ‘get by b
LWIXE 1t, and the incernal furface of t4¢
Glafs. VVealfo provided fome fondl
"Tad-poles (or Gyrini ) about an 1t ch
long or lefs 3 which fore of Anité
we made clioice of before any othet?
Pﬂf‘tly becaufe they could,by rea on0
'fih(’{r fmalnelfs3 fiwim treely to & fro i
0 %m:ie water as our pipe contait! 5,36
partly bﬁ’v“&ufe thofe Creatures , D2
:o ‘Zet but in  thej Infancy, W
re tender , and, confequertly » e
\ mofv
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More expos'd to be injur’d by com-
Preffion, then other Animals of the
ame Bulk, but come to their full age
And growth, would be, (as indeed fuch
Young "T'ad-poles arefo foft and - ten-
er,that they feem,in oomgarifou tothe
b’gger fort of flies, to be but organiz’d
Gelly.y Oneof chefe "Tadpoles being
Put ingo thewater, and fome Inches
faire being lefc in the pipe, for the ufe
on tobe mentiond ; the water and
Yire, and confequently the Tadpole,
Were Dby the intrufion of the plug or
‘ammer, with as great aforce asa man
Was able to imploy, violently com-
Prefs’d ; and yet, though the Tadpole
feerd to be comprefs'd into a lictle
legs Bulk then it was of before, it
wom frecly up and down the water,
Without forbearingfometimes to afcend
% the very top , though the Inftru-
Ment were held perpendicular to the

orizon, Nordid it clearly appear to
3 us,
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us, That the little Arnimal was "
by this compreffion ; and Mot "y
vfcﬂ; it is, he was not Cru ’d,tO dest™
or fenfibly hust by ie. esl
And having repeated this ‘Expsof
ment {everal times,&cwith "T'adpO 6(61)'
differing ages;we may,] prefu C’ﬁ;;ni’
conclude, That the Texture of be
mals is {fof{trong, chat,though wat®
‘ all_ovved to Weigh upon water, y It+
Diver ought notto be opprett e js
Since, whether o no wates W&o .
water, "tis manifef} that i our Exp, ¢
ment, the water, and confequent fx
‘T'adpole, was very- forcibly by e
‘ternal Agent comprefs'd berwi*® :ﬂ
violently condens’d aire, and the £ o
mer, And, by the notice W€ took ’
the quantity of aire before the & it
preflion began, and that to Whlch‘
Zlvas reduc’d by compreffion ;ID c‘n"i’
doraeft ctimate we could ik
) was reduc'd into an €% ;,eﬂ‘b
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tenth partof it’s former fpace; and fo
According to what we have elfwhere
Prov'd) the preflure that was uponthe
alre, (ard confequently upon the wa-
€, and the included T'adpole,) was
35 great as that of a Cylinder of wa-
ter of above 200 if not 300 foot high.
And yet all this weight being unable
toopprefs, or fo much as manifeftly
t hure, the tender Tadpole (which
4 very fmall weight would {uffice to
have crufh'd, if ic preft only uponone
part of it, and not upon the other) we
May thence learn the Truth of what
we have been endeavouring to evince:
Thag though water be allowed to prefs
againft warer, and all immers'd Bodys 5
yeta Diver may very well remame un-
Opprefs’d at agreat depth under water,
35 long as the preflure of it is uniforme
ainlt all che pasts exposd there-
unto,

FINIS
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