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APPENDIX L

Contatning an Anfwer to feven Objefhis
oig’s" propos’d by a late Learned Writer,
to évince, that the upper parts af Wi~
ter” prefs not upon the lower.

' Fter T had, this Morning, made

\ anend of reviewing the foregoing

papers, there came into my hands fome
queftions lately publifh’d,among othes
things, by a very recent Writer of Hy-
drottaticks,  In one of which Quefti-
ons. the Learned Author ftrongly de-
fends the contrary to what has there
been in fome places prov'd, and divers
places fuppos'd. i
The Author of thefe Erotemata
' L aflerts,

Pt




i e

(199)

afferts, "That, in confiftent water, the
IZ er parts'do not gravitate or prefs upon
the lower, '
And therefore, I think it will be nei-
ther ufelefs, ‘nor improper , briefly to
examine here the Arguments he pro-
duces., Not ufelefs ; becaufe the Opi-
nion he afferts, both is, ‘and bas long
been, verygenerally receiv'd ; and be-
caufe too, it is of {o great importance,
that ‘many of the Erroneous' Tenets
and Conclufions, of thofe that (whe-
ther profefledly or incideritally ) treat
of Hydroftatical matters, are builtup-
on it, And riot improper 3 becaufe our
Learned Author feems to have dore
his Reader the favour to fumme up
into ‘one page all the Arguments for
his Opinions that are  difperfedly
to be found in his own or others mens
Books, So that in'anfwering thefe,
we may hope to do much towards a
fatisfactory Decifion of fo important
O 4 a
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a'Contsoverfie, . And ,after what yie
have already. deliver'd, our Anfwers
will be fo feafonable, that they will
not need to be long: ‘The things they
ase builc on having been already made
out,in the refpective places whereto the
Reader is referr’d,

Our Author then - maintains 4

that,, . in Confitent warer , the Su- .

pertour do not actually prefs the In-
feriour parts, by the feven following
Arguments,

Objet,. 1, Sayes he, Becaufe elfe
the tnferiour. parts of the water would be
more denfe then the Superior 5 fince they
would. be compre(s'd and condens d by the
lvfig]?t uf tl.vem,

Arf. Bue if the Corpufcles,whereof
water confitts,be fuppos d tobe perfect:
Iy folid & hard; the inferior Corpufcles
may be prefs’d upon by the weight of
the fuperior ;withont being comprefs'd
or condens’d by them, As it would

. happen
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happe'n,ifDiamond duft wetelay dito-
gether;in @ tall heap: For though the
upper parts,being heavy and folid Cot-
puicles - cannot bie.deny'd o lean
and prefs upon the dower 5 yét thele;
by reafon- of their Adamantuie -hard=
nefs,would not be thereby comprefsd,
Aud ’tis poflible- tdo5 that- the Lor-

afcles of wates , though' not 4o per-
fectly hard,but that they may a liecle
yield to an extream force, be-folid e-
nough ot - to_ admit from fuch a
weight,as that of the inenmibent waters
(at Jeaftin fuch fmall heights as obfer-
vations are wont to be: made in;)any
compseffion; - greac enough to be {en-
fible 5 As, befides fome Tryalslhave
formesly. mention’d, vy another -place;
thofe . made 'in’ the prefence -of +this
Tluftrious Company {eem fufficiently
to argue ; Wiz, ‘T hat wates is 10t fen-
{ibly -compreflible by an- ordinary
force, . And 1find, not:y.by thefe that

| : make
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make the Objection , that they ever
took pains to try , whether in deep
' places of the Sea, the lower parts are
not more condens’d then the upper

nor do I feeany abfurdity, that would

follow from admitting” them to be
fo.

Objet. 2, Our Authors fecord Ar-
gument is, Becaufe Divers feel noty un-

der water, the weight of the water that lyes
upon them,

Anf. But for Anfwer to this Argu-
ment, Ifhall content my felf to” make
a reference to the enfuing Appendix,

where this matter will be confidered

atlarge 5 and where, T hope; it will be
made to appear, that the phanomenon
may proceed; partly from the firm

Texture of the Divers body,and partly

from the nature of that preflure which
ssexercisd againlt bodyes immers'd in
fluids ; which,in that cafe,(as to fenfe)
prefles every where equally, dgainft a[;}l

" ‘ the
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the pasts of the body, expos'd to theis
Ackion.

Objegt, 3., The third Argument is,
That ev'n the flighteft Herbs growing at the
bottom of  the water, and ﬂvuating up in it
to 4 good beight, are not opprefs’d or lay'd
by the incumbent water. 0

Axnf. But the Anfwer tothatis eafic,
out of the foregoing Doctrine, kor the

Plants, we {peak of, fuftain not the

preffureof the water above them by
their own- {trength ; bur by the help
of the preflure of  water that is be-
neath: which being it felf prefs’d by the
water that is¢chough ot perpendicular:
ly over it) fuperior todf; prefles them
upwards fo forcibly, that if they were
not by their Roots,| or otherwife
faltned to -the ground ,  they, be-
ing. in fpecie lightes . then wates ,
would be buoy’d up to the top of the
water, andmade to float 5 aswe often
fee that weedsdo, - which (torms, o

Landagied B othes
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other acciderits have torn from thejs
native foyle,, = .

Objett. 4. A fourth Obje@tion is
this, That 4 heavy Bodyty'd to ftring,
and let down under water , 15 [upported,
and drawn. out with a5 much mff, as it
would beif 1t had no water incumbent on i3
nay, with Qreater eafe, éeraufe be’av}
bodyes weigh lefs in water then o
of i,
f/fnj', But an' Account of this is eafje
to be rendred out of our Doctrine ; For,
though the ‘watér incumbent on’ the
heavy body 'do really ~ endeavour to
make it finck lower,” yet that ‘endea-
vour'is rendred ineffectual to thar pur-
pofe, by the equal preflure of the watet

upon all the other parts of the Imagj-
mnary furface; chatis contigtious to the
bottom of the immers'd: body.  And
that preflure upon the other parts of
that fuppos'd plain, " beirg’ equal nést
only to the prefliite of the pillar of va-

ter,
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ter, but-to that pillar , -and to the
weight of as much- water as the im-
mers'd body fills the place'of ; icmufk
needs follow; That rotenly the hand
that fufteins the body, fhould rot feel

the weight of the incumbent water,

but fhonld be able to lift up the Body
mote -eafily in the water , then-inthe

aite.. But though the preflure of . the

water incumbent on theftone can not,
for the reafon affign'd,befelt inthe cale
propos d;yetif you rémove that water,
(asin the Experiment brought for the
proof of the lalt Paradox, ). it will
quickly appear by the prefiure. againft
the - lower-parc of the. heavy body,

‘and ics inability to defcend by its own

weight,whenit is any thing deep under
water; it will ¢ I fay ) quicklyappear,
Jby what will follow upon the abfence
of the Ingnmbent water, how great 2
preflure it exercis'd upen the- flone
whilk 1c lean'd on it 10
1 P Objedd,
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Object. 5. "The fifth ' Argament is

propos'd in thele words 5 Becanfe «

Bucket full of water 5 lighter on-the ¢

water then out of it 3 *nor dves weigh more
when' full withva' the water y then when
emptyout of i’y nay 1t weighs lefs, for
the veafon newly aﬂ{gn’d' Fin the fourth
Objection ; ) therefore  the, wates of the

“Bucket, becanfe it 15 within water,. does

Aot Travitate; nor confequently prefs down-
wirds, either the Bucket, on the water us-
dev the Bucker;  "T'his 1sthe: grand and
obvious Experirment; upon’ which the
Scheols,and the generalicy of Writers,

‘have very confidently bultthis Axiom:
That the Edements donot gravitate in thety
proper Place 3 and partic:ulaﬂy, that

watey weighs not(as they fpeak ) inits
own Elemerit, B

i dnf, What! they mean' 'by proper
or #atural place ;1 fhall not fand o ex-
amine, nor to enquire “whether they
can prove, that water ox any other {ub-
| lunary
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Junary body poflefles any place,but up-
on thisaccount, that the canfe of gravi-
ty, or fomeother movent, enablesit to
expel other contiguous Bodies (that are
lefs heavie or lefs moved, yout of the
place they poflefs'd before 5 and gives
it an ceflant tendencie, or endeavour
towards -the lowermoft parts of the
Earth.

But as to the Example proposd, its
very eafie to give an account of it,
For fuppofe 4 BCD, to bea Well ;
wherein, by the firing E F, the Buc-
ket is fufpended under water, and has
itsBottom contiguous to the imaginary
plain I K.If now we {fuppofe the Bucket
to confift only of wood, lighter then
water, 1t will not only not prefs upon
the hand that holds the Rope at E,gl)lt
will bebuoyd up,till the upper parts of
the Bucket be above the top of the
water ; becaufe the wood, whereof the
Bucket is made, being lighter fp;cie

then
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thenwater, thepreflure of the water
in the Bucket G, and the reft of the
water iicumbent on  that, togethes
with the weight of “the Bucket 1c felf,
multneceflarily bewmable to prefs the
part H fotlrongly, !as the other parts
of the umagimnary plaine I K are prefs’'d
by the weight ' of the meer water in-
cambent on them, But if, as tis ufual,
thie Bucker- confitts: partly.of: wood,
partlyof .iron ; the Aggregate may of:
ten indeed be heavier -then: anequal
bulkof tvater : But then the hand,that
draws:up the Buckec by the:Rope
F E, ought not, according to  our
Dokriue, to feel the weightlof al the
Bucket ; 'much - lefs ‘that of the water
conteinidin it. - For though that aggre-
gate of wood and: iroh, which we here
call the Bucket, be heavier thén {o
much, water ; syet it tends: not downs
wards with its whole weight; but only

‘wichchat furplufage of weighe; where-

by
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by it exceeds as much water 2s is e-
qual to it in Bulk ; which furplufage
is not wont to be very confiderable,
Aud as for the water in the Cavity ,
G, of the Bucket, there is no reafon
why it fhould arall load thehand atE,
though really the water both in the
Bucket and over it do tend down-
wards with their full weight ; becaufe
that the reft of the water, L Land MK,
do full as ftrongly prefs upon the reft
of the imaginary Superficies I K, as
the Bucker aud the incombent water
do upon the part H: and confequently
the bortom of the Bucket is every
whit as {trongly prefs'd upwards by the
weight of thewater, upon all the o-
ther parts of the plain I K; as.it tends
downwards, by virtue of the weight
of the Incumbent wates, that is pastly
in the Bucket , and partly above it;
and fo thefe preflures ballancmg one

another , the hand that draws the
PN NP




(210)
Rope at E, has no more to lift up then
the furplufage of weighe, whereby
the empty Bucket exceeds the weight
ofas much water as is equall inbulk
(Ifay,not to the Bucket as tis a hollow
Inftrument, but) to che wood and. jron
whereof the Bucker confitls,

And becaufe this Example of the
lightnefs of fil'd Buckets within the wa-
ter Has for fomany Ages gaind credic
to, if it havenot been the only ground
of, the aflertion , That water weighs
not in its own Element, or inits proper
place ; Ifhall add (though I can fcarfe
prefentit tofuch a company as this with-
out {miles ) an Experiment thar I made
to convince thofe, that were, throngh
unskilfulnefs or prejudice, indifpos’d to
admit the Hydroftatical accounc I have
been giving of the phaenomenon, I
took thena round wooden Box, which
I fubftituted in the room of a Bucket 4
and Chaving fill'd it with melted

Butter,

- X .
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Butter, into which, whenit was con-
geal’d , fome f{mall bitts of lead were
put, tomake it a little heavier then fo
much water, ) I'caus'd a fmall firing
of twin'd {ilk to pafs through twofmall
holes, made in the oppofite pasts of the
upper edge of the box , and to be fuf-
pended at one end of the beamof a
pair of Gold-fmiths Scales ; and then
putting it into a veflel full of water, till
it was let down there, to what depth
I pleas’d, it appear’d that not only the
leaft endeavour of my hand would ei-
ther fupport it , or' tranfport to and
fro in the water, or draw it up tothe
top of it ; andthis , whether the box
were made ufe of , or whether the
butter and lead alone, without the box,
were fufpended by the filken firing :
but( toevince , that it was not the
ftrength of my hand, or the {mallnefs
of the immers'd body , that kept me
from feeling any ' confiderable refi-

Y2 {tance)
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fance, )T - caft fome grains into the
{cale that hung at the other end of ¢he
above mention'd Beame, and prefently

.rais’d the Lead and Butter to the fur-

face of the water; So that unlefs the
Schoolmen will fay that che butcer &
lead ‘were in their own Element 5 we

muft be allow’d to think, thac che ealie

fuftentation, and elevation of the box,
did not proceed from hence , “Thas
thofe bodyes weigh’d not becaafe they
weren theirnatural place, And yetin

this ‘cafe, the effet isthe fame “with,

that which happens when a bucker s
drawing out of a well,

And, to manifeft that *ewas the
preflure of the water again(t the loyver
Past of the furface of our fufpended
body,that made it fo eafie to be fuppor-
ted in the water, or rais’d to the top of
it; Ifhall add, thac though a few erains
fufhic'd to bring the upper furface of
the bucter to the top of the water:
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hz yet afterwards there was 2 confiderable
ly we{ght requifite,to raife more & more
A Lof its parts above the waters {urface 3
| & confiderabler yet,to lift the whole
o« | body quite out of the water, Which
o | Byery confonant to our Doctrine. For,
¥ fuppofe the bucket 't be at the part
y N, half in and half out of the water :
> | the hand or counterpoife,that fupports

itin that pofture, muft have a far grea-
Y| ter ftrength then needed to fultem it,
T when it was quite under water 5 be-
caufe thac now the imaginary plain

P&_, paffing by the bottom of the
A bucket, has onits other parts but a
¥ | little depth of water, as from' Lto P
e Mto @, and confequently the bot-

tom of the bucket, H, will fcarce be
¢ prefs’'d upwards above half as firongly
as when the bucket was quite under
f o Water And if it be raifed to O, & con-

- fequently quite out of the water ; that

» liquor reaching no longer to the bottom
¥ of

e el
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of the bucket ,can nio longer coritributs |

to its fupportation ; and therefore 3
weight not only equal, but fomewhat

{uperiour to the full weight of the

bucket, and all that it contains, (being
all fuppos'd to be weighd in the aire,)
will be neceffary tolifrit clear out of
the water,

But to dwell longer on this fubject |

cannot bat be tedious to thofe that have
been' any thing  actentive to the for=
mer Difcourfes, I proceed therefore
to our Authors fixth Argument;which
15, .

Qbjeit. 6. That Horfe-hairs , which
are beld to be of the [ame gmvity with wa-
ter, keep whatever place 15 grventhem in
that Liquor; nor are depre[s'd by the weight
of the ; uper-incumbent water,

Anfw. Whether the matter of fack
be finictly and univerfally crue, is fearce
worth the examining , efpecially fince

we find the difference in poine of fpe- o
. cifick |
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cifick gravity , betwixe moft Horfe-
haires, and moft waters, to be inconfi-
derable enongh. But the phanomenon,
fuppofing the truth of it, isvery eafily
explicable, according to the Dottrine
Jbove deliver'd. . For fappofing in the
laft Scheme the body, R, to be bulk for
bulk exaétly equiponderant to watet 3
’tis plain there 1s 10 reafon why that
body fhould prefs the part S, of the
imaginary Superficies 1 K, either
more or lefs then that part § would
be prefs'd, if, the body R being anni-
hilated or remov'd, 1t were fucceed-
ed by a parcel of water of juft the
farme bulk and weight. And confe-
quently, though 2\l the water direCtly -
Jhove the folid R do really leanupon
that body, and endeavour to deprefsits
yet that endeavour being refilted by an
equal and contrary endeavour, that
proceeds ( as we have been but too of-

ten faine to declare ) from the preflure
' P 4 exercis'd
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exercisd upon the other parts of the
Supexficies, I K, by the water incum-
“bent on them ; the bod v, R, will be
neither deprefs'd nor rais'd: And its
cale being the fame in what par of
thewater foever it be plac’d, provided
it be pecfectly environ'd with that
Liquor; it muft keep in the water
(which in this whole Difcourfe we fu p-
pofe to be Homogeneousas to gravity )
the place youpleafe o giveir,

And, (toadd ‘T'hat on this occafion)
though Mathematicians have hitherto
contented themfelves to prove; that in
cafe 2 Body could be found or provi-
ded, that were exactly equiponderant
to water, it would retaine any aflign-
able place init; yet the Curiofity we
had, o give an Experimental proof of
this Truth, at_length produc’d fome
glafs Bubbles, which fome Gentlemen
here prefent have ot perhaps forgor,
that were (by a dexcerous hand we

employ’d °
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employ d about it)fo exquifitely pois'd,

-as, to the wonder of the Beholders, to

retain the places given them,fometimes
jn the middle fometimes near the top,&
fometimes near the bottom of thewater
(though that were Homogeneous)for a
great while, till fome change of confi-
{tenice or gravity inthe water, or fome
of its parts,made the bubble rife or fall.

'The Application of this, to what
has been objected concerning Hoxfe-
hairs, being too eafie to need to be ine
fifted on, there remains to be difpat-
ched our Authors feventh and laft Ax-
gument, which is this,

Object, 7. That, otherwife , all-the
inferiour parts of the water would be in
perpetual motion, and perpetually expell'd
by the Supertor,

Anfw. But if, by the inferior parts,
he means, fuch portions as are of any

confiderable bulk ; the Anfwer newly

made to the Jaft obje€tion (where we

fhew'd
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fhew’d that the body, R, would retain
its place any where in the water, and
confequently near the bottome) will
fhew the invalidity of this Objection,
And unlefs we knew of ‘what bignefle
and fhape the Corpufcles of water are,
it would perhaps be to lictle purpofe
to difpute how far it may be granted,
or may be true in the particles thae
water is made up of.  Onely this I
fhall add, That, whereas this Learned
Authour mentions it as an abfurdity,
that the lower parts of water fhould
be in perpetual motion:  And Stevinus
himfelf, in the beginning of his Hy-
droftatical Elements, feems to me to
fpeak fomewhat inconfiderately of this,
matter ; and though, as T lately faid,

I allow fuch fenfible bodies, 4s thofe

whofe gravity in water Writers are

wont ‘to difpute of, to be capable of

retaiving their places in water, if they

be i fpecie equipondesant to it : Yetl
PN By
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ami fo far from thinking it abfurd, that
the infesionr Corpufcles of water
fhould be perpetually in motion ; that
1 fee ot how otherwife they could
conftitute a Fluid body, That reitlels
Motion of their parts, being one of the
generaleft Ateributes of Liquors; and
beitg, in water,thongh ot immediate-
Iy to be feen, yet to be eafily diftover'd
by its Effects : As, when Salt, be-
ing caft into water, the aqueous parts
¢hat are contiguous o it, and confe-
quently near to tiie bottom, .do foon
carry up many of the {aline ones, to

the very top of the water 5 where, af-

ter 2 while, they are wont to difclofe
themfelves in lictle floating grains of 2
Cubical fhape.

But, of this refilefs motion of the
pasts of Liquors having profefledly
treated elfewhere alreadys; ;
I(hall 2dd nOLhing 26 Pre= fuides & el
fent : Buc rather take
' ¥ s notice
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notice of what our Authous fubjoyns
to the laft of his Arguments, (as the
Grrand thing which they fuppofe) in
thefe words, Ratio porros a priori, hujus
fententie Videtur effe, quia ves non digs-
iur gmvitawe nzﬁ Quatenus Dabet inﬁa _ﬂe

Corpus levius (e 1n fj;ecz'e. The erro-
nioufnefs of which conceit, if I fhould

now go about folemnly to evince ; I as
well fear it would be tedious, as I hope
it will be needlefs to thofe, that have
not forgot what may concern this fub.
ject in the former part of the now at

length finifh'd difcourfe ; and efpeci-

ally where I mention thofe Experi-
mets, which fhow, That ncithey 2
ftone, nor Gold it {elf, when plac’d
deep under water, would f{inck n it,
if the Superiour water, that gravitates

on it, did not contribute to jcs depref-
{ion -

®
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