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T HE

PUBLISHER

TO THE g I:
"READF R ol
T HE Title of this Book gfw.a i

thee little incouragement to

buy or to read it, and it

was purpofely fo given. If it per-

forms but as much as the Title pro-
mifeth, thow art not deccived’s if

miore, 1hon art adwamaged

The Subje€t is feemingly trivial,
and (uitable to the Titles yet it
bath exercifed the Wits and FPeys of

wany Learned men, and makes way

A 3 to




The Publifher
to Natwral Difcoveries, and confe-

giences of greater importances at the

warft it may be an innocent Diver-
tifement , and pofftbly delightful to
thofe that are pleafed with S pecula-
tions and Experimemf of this na-
ture.

[ he Experiments therein are fome
new, fonte vulgar and common , and
fome borrowed from thofe Excellent
perfons , whow 1though the Anthor
highly bonours for their Learning
and InduStry, yet in fome things dif-
fents from them in their Solutions
and Conclufions from thofe Experi-
ments that they bawve moft ingeni-
onfly found ont and delivered.

The Author pretends not to an
equality of -Learning to thofe from

whon he 1hus diffeats y much lefs 10

PEM
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To the Reader.
pen want of Exalinefs in bis Tryals,

i there may be imperfect and miftaken

Computations, lhe Diagrams thongh
but few, yet rude. The Refolutions
and Conclufions may either e imper-
fe€t, or not [o clearly or ewidently, exe
prefled, and inferred, or deduced.

But be that confiders. 1he intyi-
cacy of this Inquiry . the waizous
complications of Canfes and Effects,
and Appearances that occur theyein %
the great diﬁruff}' of 2rriving iy
exalinefs iv 1be Experiments thipe
[elves, will recify or eafily éxcufe
[nch wiftakes or inadwertencies y if
any [uch occur in thefe Papers.

If the Inguiry bath not atidined
its full complement apd perfeltion in

the(e Papers,. yet the Autbor bath
obtained bis End theyeiy 5 manely, to

give bints and ﬂfﬁ'ﬂﬁﬂﬂ.r to Ingenious

P.ﬂra




The Publifher &ve.

perfous to make farther and better
Difcoveries, and to reSlifie (if there
be occafion) the miftakes of thefe or
sther mens Solutions 5 and to give
a little warning to men of Wit and
Parts, not to be too bafty or pofitive
in exterminating the Ariftotelian
Philofopby , and entertaining new
hypothefes, 'till they bave fully and
smaturely confidered, and well looked
about them.  The Autbor’s Nawme 3
not prefixed, for it would be of [malk
adwantage or ufe : and be 35 thereby
1he fitter to bear the correStion of bis
Errors, and to vetraSh them with
more eafe, and lefs obfervation, if a-
ay fuch fball occur to bis difcowery or
motice s and theréfore batb left the
Book it [elf, and the matters therein
deliwered, 1o bear their own burthen,

end 1o ftand or fall as they deferve.
OBsER
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Obferwations touching the Torri-
cellian. Experiment , and  the

Weight and Spring of Air.

| CHAP 1,500 |
The Introduction, containing the order of
the enfuing Enquiries,

7 Mong the many Experi-
225 ments of latter Ages,there
® hath been invented that
@ Engine that commonly
“DoZg>@@ cocs under the name of
the Torricellian Experiment , which is
but this: A Glafs-Tube of three foot
or more long, clofed at one end, and
then filled with Mercury or Quick-
filver, and then the open end ftopped
with the finger , and inverted into a
veflel of reftagnant Mercury 5 and
whenthe end is fufficiently immerfed,
then the fin ger nimbly removed, {o that
_ B no
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,  Dufcebations touching the
no Airgetin, the Mercury will {ubfide
i1 the Tube to the heightof 29 Iriches,
.nd half an inch, or nearthereabout s
but infallibly between 27 and 30 Inches,
Jeaving the refidue of the upper end of
the Tube emptied of the Mercury.
This Experiment,and the {olution of
it, hath excrcifed the Tryals and Wits,
od Inveation of very many excellent
Perfons, fuch as were Helmont, GafJen-
dus | Kirchernsy Shovtus 5. Dr. €Carleton,
My, Hobbs, Mr. Staclere, Monficur Pec-

quett Monfieur Pafcall , Magnanss
My. Boyle, Lims, Honerariss, *Fabriy and |
divers others s who though nen of |
great Learning and Induftry, haverun

‘into’ feveral Parties, and given Soluti- .|
ons , and raifed Conclufions from it, !
extreamly contradi¢tory theone to the |
‘other, 4371
And although this feems but a very |
¢rifling and ludicrous Experiment, yet §
Amoft all diffenting Parties have made §
it to fuffragate to their feveral precon-1
cetned ~ Sentiments, -and Perfwalions, §
and that in Philofophical Points of as}
chancef

-

great moment and importance pex-§l
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Torricellian CEporiment, 3
ehance as moft be to bz found in na-
tural Inquiries. = Some from hence con-
firm themfelves in their Perfwafion,
that there are both interfperfed and
coacervated Vacuities or Spaces, empty
of any corporeal fubftance in the Uni-
verle; others again as confidently con-
cluding the untruth of that Opinion,
and that from the {ame Experiment.
Others again from hence confirming
themfelves in the Cartefian fuppofiti-
on of his Tria Principia, and elpecially
of that Materia Subtilis, which cannot
be excluded from pervading tlie moft
contumacious and folid body: Ochers
attributing the {fame Power to the more
fubtil parts of the aerial confiftence .

fome from hence concluding an actua

preflure and gravitation of the Air up-

on all {ubjeéted bodies, and that there-

by the Mercury is fufteined by way of
Preflure,and Trafion,and Counterpoys,
and have fibfticuted thereupon asan
undoubted Hypothefis, a world of admi-
rable confequences in' natural appea-

ranees, notonly in the greater World,

butalo in the lefler World the humane
| ' B2 {tructure,




4 Dblevbations touching the
{tru@ure. Othersagain have hereupon
maintained their opinion of Attraétion
a5 the neceflary effect of Tenfion, and
relolve this fulpenfion of the Mercury
unto the force of attra&ion and fuétion,
occafioned by that Catholick Law of
Nature for prefervation of the conti-
nuity of the Univerfe, and all its patts,
and the Fuga Vacui, and areno way fatif-
fed with that confidence that decryes
it. -

From this diverfity of . Judgments of
Icarned men, we may learn, firft, how
little it is in natural Effets that we re-
ally and truly know and underftand,

when fo trivial an Expcrimentthat we -

have fo eafie 2n accels unto, and handle
with our hands, and perceive by our
fight its motion,which yet {o gravels,or
at leaft divides men of great Parts,} udg-
ment , Learning and Experience. 2.
How ftrangely partial menare to thofe
Sentiments that they have once enter-
tained, and perchance taken much pains
to mould and fafhion , or have even
publickly engaged unto or for; w l1er—ebi,r
it comes to pafs that men are not wil-

: - ling
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Torricellian CEPELIIMENS, 5
ling impartially to confider what
makes againft their opinion, and
frame a thoufand imaginations to evade
the ftrength of the oppofite reafons, and
to conftrue all appearances (as melan-
cholick perfons do the found of Bells)
to fpeak what they fancy ; And poffi-
bly all the oppofite Opinators in this
bufinefs are under the like partiality and
unindifferency. |

There isa great odds between a Mat-
ter propounded only as an Hypothefis,
and propounded as a real truth, -In the
former there is nothing more tequired
than a true underftanding of the Ph.-
nomena , and a ready Wit to contrive
fome Model, and {0 dref3 it up {fo hands.
fomly, that it may anfwer the Phiesno-
mens, and to fit up fuch expedients as
may meet with and ftop the Leaks that
otherwife would happen in the Hypo-

thefis: And fuch a man tells us not

fo much what the truth of Nature
15, as what he thinks he could have
made it, if he had had the handling
of ity fuch may be the Syftemes of
Prolomy, Copernicus , and Tycho Brahes,
B 3 - which




6  Dfevbationg touching the
which ecannot be poffibly all ' true,
though poflibly they may be all falfe.
And yet every of them is {0 fitted and
accommodated by the Wit, Invention
and Induftry of the Authors, that they
{blve the Phenmena very near equally:
And thus if Fremember aright des Cartes
fairly propounds his triz Principia’s, and

fome other parts of his New Philofo-

phy.

But to propound a thing as really a
cruth in Nature, is another kind of bu-
finefs, and requires not fo much a dex-
cvous Invention , but an impartial 1n-
fpection into the things themlelves, and
examination how all things {tand one
«with another, as we truely find them,
and not as we mind to make them:
For the Laws of Nature are ftable, and
{etled, and regular;and not likethe Laws
of Men, or the fathions of our Cloaths,
mutable, according to new Modes , or
devices of Fancy.

Therefore the bare accommodation
‘of Hypotheles to the Solution of the
moft obvious Phenomena'is not always
the meafure of its truth, for that me;)y
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Torricellian Erperiiment, -

Fi

' be but the produ& of Invention and
i Wit. For itisappavent , that thoughs
it is impoffible that all the varying Ses
| lutionsof this trifling Experiment can
' | beall true, yet they are all {o dreffed and
| - pieced up, that they do folve the moft
.| obvious Phenomena inthis Experiment;
i | well near equally each with other. -
| Butonthe other fide, if any Phenc:
* mena happen cleerly either in this o¥any
other inftance, thatdo crofs and thwart
|, that which is taken up ‘as a neceflary
| poftwlatum in. any of thefe Solutions ;
it isif not anundeniable , yet a great
{ | andpoffiblyaclear demonftration, that
the Hypothefis its-felf is falle; and ill
| Founded, elpecially if it be the great
Bafis upon .which fuch’ Hypothefis is
d bottomed and bwilt. .

o

| And if the foundation of a Hypothe-

(s JERES
o | . Dis,or thegeneral poffudatum upon which
ID}I it is bottomed, be falfe, or only imagi-
nary, although the Inferences and Con-
clufions made upon fuch a Ba4fis be de-
| duced with all the finenefs and fubtil
v | Buced with all the finenefs and fubtilty
-<|  imaginable;and fuch(as were the poftula-
3 ‘f ¢wim 1t felf true,upon which they are bot-

el B 4 tomed




8  Dblerbations couching the
tomed) would be as neceflary and
confequential , ‘as the Demonftrati-
ons of Ewclide, yet the whole fabrique
will fail when it comes totryal, and be-
come like the Aftrological Predictions
Calculated with Art enough upon a
falfe Ephemerides. |

I that come after the Labours and
Scrutinies of fo many Excellent Men
that have gone before me upon this
Subjeét, cannot promife'my felf orothers
that T fhall fay much in this Matter that
hath not been faid before ; and the ne-
ceflityiof a free Difcourle requires that
1 (hould take in fomewhatof other mens
Labours. ButI{hall avoid, as much as
I can, the imputationof 2 Plagiary, by
mentioning the Authors as I have oc-

cafion: But yet,thoughfomewhat that §
I fhall fay hath been faid before , -efpeci- |
ally by Linus, and Fabri, yet{omewhat §
will ‘be new, although the moft T §
thall do herein will be to make the Me- §

thod and manner of Explication of it

as much my own as I can, which I {hall |

do in this order. _
Firft, T fhall explan fome Termes

|

'
l

which §

BETH
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Torricellian Crpeviment, 9

* which I{hall haveoccafionto ufe, that

foI may write intelligibly according to
that{enfe I gave my words ; though it
may be poflibly not according to the
{enfe wherein others have ufed them.

Secondly , .as preliminary to what I
fhall fay touching this Experiment, I
{hall {fet down fome Statical Oblervati-
ons., that may be ufeful to me upon
this inquiry , not thatIthall ingage my
felf ‘in the whole Theory of Statical
Principles and conclufions ; this hath
been done already by thofe worthy Per-
fons that have ex profeflo handled this
Subjett, as Archimedes, Steving, M. Boyl,
and others; but only fhall glean up
fome general Obfervations therein ne-
ceflary to this inquiry.

Thirdly, I (hall fet down what it 15
not, that may be fuppofed in the fpace
derelicted by the Mercury, namely; itis
not Nothing, nor Ayre, nor Zther, nor
any Body that comes from without.

Fourthly, I fhall fet down what I
think it is that poffeffeth the place de-
relick by the Mercury.

Fifthly, I fhall fet down what I think

15




10 Dblechations touching the
is not the caufe that {ulpends the Cylin-
der of Mercury, in the Tube to that
Altitude of 29 Inches, or thereabouts ;
namely, not the Gravitation or preffure
of .the impending Ayr, nor its Ela-
{tricity. :

Sixth, I fhall fec down what I think

is the caufe, that fulpends the columnof |

Mercury. from {ubfiding in the Tube be-

lowT wenty nine Inches,or thereabouts, |

Seventhly, Iihall fet down thofe ob- |

je€tions, that feem of the greatelt force &

againft the laft fuppofition.

Eighthly, I fhall take a particularex- |
amination of fomeother Experiments, !

as touching the cohefion of Polifthed

Marbles , and the AMagdeburgh Hemi- |

fphere, and the rifing of Water in the
common Pumps.

And this Qrder I fhall as near as I & ..

can obferve inthe enfuing Chapters.

*

7
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‘Weight, for quantity for quantity, Mer-

Torricellian ﬂBppt;imeut,
CHAP. II

The Expffmrmn qf [ome Terms that may
be of ufe inthe ﬁ?ﬂawm? fﬂf#”:}’

Irft, I fhall obferve the difference
between ' the {pecifical or intrin-

| . fique Weightof a heavy Body, and the

extrinfique Weeight or pondus molis.

For inftance, a pound.of Mercury,
and a hundred puund of Mercury, have
the fame intrinfique Weight , but yet
not the fame extrinfique nght A
pound of Water and a pound of Mer-

“cury have the fame extrinfique Weight,

for each(%u:muty welighs but a pound,
1ave notthe fame mtrmﬁquc

cury 1s heavier then Water.
Thole Bodies are faid to have the

fame {pecifical or intrinfique Weight ,

when the fame bulk or quantity:coun-
terpoileth equally the other ; and thole
Bodies arc {aid to differ in dntrinfique -
Weight, where a greater quantity of

-the one 15 required to Equiponderate a

lefs




12 Dblerbations touching the

lefs quantig of the other ; as for in-
ftance, a Cylinder of Mercury, of an
Inchlong, and half an Inch Diameter,
counterpoifeth a Cylinder of Water of
the fame Diameter and 13 Inches 3 or
14 Inches long, or thereabonts. But
although a Body fpecifically or intrin-
fically lighter than another, may in
fome cafes have the advantage in point |
of fpeed in motion of aBody of equal |
extrinfical Weight, becaufe it takes u i'
lefs room, and fo meets with lefs reﬁlji

ftance in the medium , yet upon the
Scale they equally counterpoife each §

other. ¢

tween them 5 a Body of a greater intrin- §
fique or fpecificalGravity of an equal ex-
- trinfiqueWeight, with a Body of lefs in-

trinfique weight,will fometimes equally §{ &

refsupon a Fluid Body, upon its Super-
cies, but will prefs more than the ligh-
ter, when both have the advantage t0
get below the Superficies 5 for inftance,
Takea pound of Lead , and a pound §
‘of Wood, whether lighter or heavier§
than a quantity of Water equal to it ,§
“ lay}

But again , thereis this difference be- § ul

iy

that
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v
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Torvicellian Crpestinent, 13

lay them each upon a peece of Cork
that will fupport them 1n the Water,
the pound otP Lead, and the pound of
Cork will both fwim upon the Water.

But if the Cork be taken away , the
Led will fink, and the Wood will fwim
if lishter than a likequantity of Wa-
ter, and if heavier than the like quan-
tity it will fink, but not fo faft as the
Led.

2. There is a difference between an
intrinfique Weight , and an-accidental
Weight, which may be various; as for
inftance:

In refpeét of the pofition of the one
and the other: Water and Water are
both inwinfically of the fame Weight,
yet if Water be ina Tube,open at both
ends, and be ftopt with the Finger at the

. lower end, and then when contiguous

to the Water ina Vellel, the lower end
itis opened, all the Water in the Tube
will fubfide to an equal Superficies with
the Water in the Veflel, ‘becaufe its
higher pofition gives it an accidental
Weight more than that in the Vellel.
Soagain, Ayrand Ayr havethefame
- Weight,




14 Dbierbations touching the
Weight,though it be hardly mealurable>
but if Ayr be comprefled asina Wind- § 67
gun, it gains an accidental Gravity by | df
its Compreffion of parts more than the § we
cOmMMmOnAyr. ' . R

3. 'There is a difference in Terms § b
between Gravitation, -and preflure of § pi
heavy Bodies; for inftance , A Tube § b
ftopt at the uppet end; and driven down |
in a Veflel of Water forcibly, the pref- § iy
fure of the Water upon. the Ayr in the § Wiy
Tube,  will contraét the Ayr as much § un
as it can (fuppofe it an Inch) and the reft §
of the Ayr in the Tube will prefs § w
upon  the Water , becaufe it will not § wei
yield more to, the Water 5 this is pro- i ws
perly Preflure in the Ayr upongheWa- |f i
ter, and,of - the Water upwards upon {§ |
the Ayr ; yet neither are properly Gra- | fy|
vitation, though poffibly, I may infome i ()
patfages ufe the words promifcuoudly. - M
. 4. There is a difference between ™
Gravitation. ad motum - which I calll lf[i
{ometime. fenfible or perceptible Gra-'} i
vitation ,. and - Gravitation ad pondus i} (&
which I {ametimes call real orinfenfiblest| n;
ot Pbyfical Gravitation: For inftance > theq
| If

k
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Torvicellian @rperiment, 1§
< 'If a cubical Veflel of Water contain
5 6 pound weight of Water, and a piece
cf Cork, or parcel of Oyl of two pound
weight be placed upon the top of the
Water , it will not fenfibly gravitate,
but will bé born up by the upper Su-

etficies of the Water, whereunto the
'fowchuperﬁcies of the Cork or Oyl
will be contiguous, becaufe being fpe-
cifically or intrinfecally lighter than
‘Water, it is fuftained by it, and makes
no motion in the {ubjeéted Water.

( Fig. 1s) But yet it is plain that in
concretien with the water, the whole
weighs 58 pound, whereas before the
water alone weighed but 56 pound 5 fo
that here 1s a gravitation 44 pondns ad-
ded hereunto 7 concreto to the water.

‘But let us fuppofe that the Veflel 4, B,
C, D, be filled with water unto the fu-

perficies €, D, and thetube E, open at
both ends be immerfed into the water,
and then a quantity of oyl,that1s lighter
fpecifically than water, be poured ‘upon
the fuperficies of the water this will
raife’ the 'water into the tube E, above
the common fuperficies of the water, tiD
- {uch



16 Dblerbations touching the

fuch a proportion of height in the Tube
as will countervail the weight of a like
Cylinder of Oyl, which will be forme-
what near tothe fuperficies of the Oyl,
becaufe the water at G, is not equally
preffed with the reft of the [uperficies
of the water by the incumbent Oyl;
The difparity of the preflure caufing
motion or elevation of the water in the
part not equally prefled ; {o it is gra-
witatio ad motum, and not imply.ad pon-
dus, So if upon a veflel of water there
be placed a Body {pecifically heavier
than water, but not exaétly commen-
furate to its {uperficies 5 here is gravi-
tatio admotum, aswell as ad pondus  for
the body finking’ into the water muit
needs raife up as much water as the
fpace it felf takes in fubfiding intothe
vellel of water.
And upon the fame account it is, if
. the fubfiding bodybe a Fluid, as <Mer-
ewry, itwill by finking into the water
drive up as much wateras the room it |
takes, and{o make the fuperficies high- |
er 5 {othat an unequal preflure of any
Fluid muft neceffarily make a motion |
upwards |
|.
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Torricellian G Lpevifnent, 17
upwards of the parts of it, and thereby
raile the fuperficies by {o much inbulk
of water as will countervail the room
that the immerfed body takes up in the
water. And this and the like I call
fenfible gravitation, or gravitation 44

- peet s,

5. Thereis a difference between 2oy
dus,and Potentia;and this is well enough
evidenced in the inftance of the Oyl
and Water above given: The oyl gra-
vitates upon all the fuperficies of the
water, except that fubjected to the ori-
fice of the Tube E there is the pordus of
the oyl and the waterdriving up, and
fuftaining the water in the Tube to
that height that equiponderates a like
column of oyl thereis the Porentia,

M. Sinelere and others, that contend

| for the Solution of the Turricellian Ex-

L.
|| otherwife ; namely: 1. That the AyE

| periment by the Gravitation of the
| Ayr, apply this difference unto two in-

ances, which poflibly in ‘the event
of their Examunation will appear,

equally prefling the reftagnated Mer-
eury in_all places thereof , but that
: C which




8 Dbfertations touching the
which is direétly under the column of m
the f{wipended Mercury, and thereby | i

Equiponderating a column of Mercury "
only of 29 nchess and no more, keeps 0
it fufpendéd at that height by the Equi- "
pondium of both, there is the Gravita-
v:on of the column of Mercury,whichis 2 (
the pondus, and the Impending column. | g,
of Ayr, whichis the pereatia [uftinens 5 |

that - Counterpoyfeth that pomdus. 1 iy
(hall have occalion to ufe this difference || 4
of pondus and potentia,in relition to this |l y,
Experiment aifo, butin a different way. |
4. Theother inftance, to which he ap- !
plies this ditference. is in all Fluids,
whether Ayr, Water, Mercury, or any |
elfe: Namely, if a Body be in any ™
depthof Water; {uppofe above it were | .
50 foot of Water, and below it two, § "
¢hree, or four Foot of Water, or more, "
{ubjacent to the lower Bafe of theBody. . §f &
The upper column of Water 15 fuppo- il ..
fed to prels downwards, per modun: pon- § %
deris, upon the upper Superficies of the @
Body, and the lower column of Water, § |
contiguous to the lower Superficies of § ¢
I the Body, is fuppofed to prefs upwai;[:: N




Torrizelian @rpevlinent, 19
per modum potentiz,  And he fuppofetli
that the preflure of the potentia up-
wards, is alwayes equal to the preffing
of thepondusdownward: Thisis a fup-
pofition fitted princi pall{ for the ac-
commodating of the Solution of the
Cohefion of Polifhed Marbles , by the
Gravitation and pefentia of the Ayry
preffing upwards and downwards , and
fome other inftances, whereunro
the fingle Gravitation of Ayr down-
wards will not be [ufficient : The proof
whereof will be confidered hereafier,

6. Thereisa difference between the
refiftence or Renitence of a Fluid, and
the Gravitation or preffure thereof: It
a man ftrikes forcibly with the flat of
his hand upon the Superficies of the -
Watet, he fhall find near as much pain
as if he ftruck upon a Board ; although
the Water doth not counter-move tic
hand, but réceives and refifts its fadden
force; the like occurs frequently in
Ayr: The fierce ftriking of a wand
through it, bends the wand, and the
fierce Collifian of the Bullet againt it,
Is not without a refiftence of the Ayr,

C 2 though
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though too weak to encountex it.

And this Renitence or refiftence,
without any counter-motion at all by
che Water, is that which makes the
Motion of the fame heavy Body
through the Water eonfiderably flower
¢han through the Ayr; and-the fame
Weight of Led or Iron, or other heavy
Body in Water, to weigh lefs upon the
Scale, than when it is 1n Ayr , the re-
tardation of its Motion, and the cor-
rection of its weight , being' the.fame
effect of the {ame Caufe; namely, the
refiftence of the Water, greater than
in the Ayr, without relation to any
counter-motion, or counter-preflure in
the W ater it felt.

7. There is a difference between
Rarefaction and Tention, and between
Condenfation and Compreflion,though
the effeéts be much alike in both.

Rarefaction, (for inftance, of the
Ayr) is the Extention of its parts,
commonly by heat, or what is equivo-
lent, the fiery Partacles that it receives ,
whether from the Sun , the Z#her , ot
common fire,or otherCalefadtive nature,

Ten-

!




I'-: L
r

1
by
LUy

te

el
Ime
Ay
| the
: It
Cor-
ame

K
than
any

g

ween
weel
;Dligh

" the
arts

1ivoe |
[vesy |

¥, O
(A
el

e —————————

e

Torricellian Crpeviment, 21

- Tenfion, is when the parts of the Ayr
are diftended by virtue of fome force
or power that layes hold of its Ex-
tremes, asa Lute-ftring isunder a Ten:
fion toa greaterlength , by a confidera-
ble weight appended to it ; only it hath
thisdifterence,aLute-ftring or the like,is
not capable of Tenfion in length, but it
muft have a contraction in thickne(s,
but Ayras it hatha motion every way,
{01t is capable of Tenfionevery way.

Theeffects alwel of Tenfionas Rare-
faction, are thefe, vsz, the fame fub-
{tance holds thereby a greater and more
extended fpace. 2. The Body , thus
either by heat or force, Rarefied or
Tenfed beyond its true patural fize and
ftaple, hath a Motion of reftitution, na-
rurally contracting it felf, and prefling
inward. 3. The Body thus contra-
cting it {elf, by the -Catﬁﬂlick Law of
Nature, to preferve the continuity of
the World, layes hold upon the Bodies
next adjacent, and conterminous to it
and as much as it can draws it inward. -

Again, Condenfation and Compref-
fien differ in this, that the former is

| C 3 commonly
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commonly made by the Conitipation
of Cold. the latter, by any other for-
cible preffure, as in Wind-guns, &oli-
piles, and the like.

They both agree in their effeéts.
1. That the Ayr Condenfed or Com-
prefled, takes up lefs room or {pace,than
its natural and due fize. 2. Thatthey
have each a Motion of reftitution,by ex-
panding itfelf toits juft fize.

And this Elatory or Spring, I allow
to the Ayr 5 namely, of retraction, and
expanfion, when put out of its natural
{ize or ftaple: But the imaginary pro-
digious Spring, attributed to the com-
mon Avyr, as its natural tendency, I take
to be only invention.

It ishard to fay to what proportion
Ayr may be Rarefied or Tenfed ; fome
think to above 70 times its common ex-
tenfion, orto what degree it may be
Condenfed or Rarefied ; fome think to
{even, nine, or ten timgs , lefs then its
ordinary confiftences, or more: Quod
wids apua Morlen in prewmaticis, et alits.

8. Thereisa difference between the
comman Gravitation of a Fluid of
| | apy &

u
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any kind, as it isa heavy Body, and the
appropriate Gravitation of it as it is
a Fluid Body : In refpect of theformer,
it dothas all heavy Bodies, prefs per-
pendicularly downward towards the
Centre ; But as it is a Fluid Body,. it
hathan appropriate Gravitation of its
own, whereby it correéts and allayes
in fome fort , its common Gravitation :
Forinftance, Water in its own confi-
ftency, hath a lateral Motion, a Motion
per declive, an Horifontal Motion,
within the compafs of * its own Super-
ficies 5 yea,and a Vertical Motion up-
ward, within the compafs of its own
Superficies : Asif a Tube full of Ayr,
ftopt below, be immerfed into Warer,
and then unftopped; the Water will
heave as freely upward: as it would,
otherwife downward , till it attain its
own common level or Superficies ; and
Jutable to its Motion is its Gravitation,
which is nothing elfe but motas, or.cona-

tus ad motum,

And befides this appropriate Gravi-
tation of Fluids, thereis a certain pro-
per and connatural Texture in Fluids,
CiviA and
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and efpecially in Ayr, whereby the {ub-
jected parts do fufpend, and hold up
confiderably the Superior parts from
any confiderable Gravitation, {o that
no Body, or portion of {pace lefs than
the whole Bafe of the whole Fluid is
confiderably prefled upon by any fuch
imaginary Column Commenf{urated to
the Bafe of the fubjected Fluid, ashath
been elfewhere oblerved , and will be
further ,Tiluftrated in fome of the
tollowing Chapters,

9. There is a common and allowable
difference beween the pure Ayr, fuch
as may be in the upper Region, and
that which is now commonly called
the Atmofphere. The former is fo
pure and fubtil, that the greateft pre-
tenders to the Ayrs Gravitation that I
have feen, do not take upon them to
to determin, that it hath any Weight.

The Atmolfphere, is that portion of.
the Ayr that is the common receptacle
of Vapours, and the Efffuviz of the
Earth and Water, whereby 1t 1s lefs
fubtil than the pure-Ayr.

Though fome, out of the confidence

' . they
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they have of their attaining the juft pro-
 portion of weightbetween Water and

Ayr, and the jult proportion of weight
 between Mercury and Water, and upon
| the high confidence they have of the
| jult Equipondinm berween 29 Inches ¢ of
| Mercury,and a Column of Atmofphere
' of thefame thicknefs with the Column

| of Mercury, have undertaken,to define
' the juft height of the Atmofphere; {ome
| determining it to be juft 7000 Fathoms,
| fome 7 Miles; yet,the Doétors much
 differ among themfelves in their ac-
count; fometelling us, they take it to
lbe 22 Miles high, others 50 ; others
|; above 1co0.
. And ther¢ muft needs be an excee-
 ding incertainty in this way of Com-
[puting it. - For firft, Though the juft
\proportion of weight between the
' Quickfilver and Water is eafily and cer-
' tainly difcovered to be truly as azerfen-
| sy and others, have accounted it , viz.
that one Cubick Inch of Mercury will
| Jult counterpoife 13 Cubick Inchesand
|2 of Water; yet the proportion of
weight that Ayr bearsto Water , (if it
~ have
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have any real weight at all,) isnot to bé
exactly Calculated , whatfoever Expe-
riments. have been made theréof by
Mer[ennisand otherss theformer tel-
ling us, that the weight of Water to
Ayr , is as one to about 1300 ;  the
others tellingus it 1s as one to rceco,
or at leaft fome {mall proportion lefs.
2. Admit the proportion were juftly
known, yet thole that take their mea-

{ureof the height of the Atmofphere, §i
or Gravitating Ayr, (if any [uch be) §hu
by the {uppoled Equipondinm , between |
29 Inches ¢ of thefulpended Mercury ; |

and 2 Column of Ayr commenfurate]
in thicknefs to {fuch a Mercurial Co-|
lumnn, have bottomed themfelves , as I|
think, upon a falle Foundation. 3. But!
if it were true, as they would have it ,|
yet even LI]I‘)UH their own principles , it
15 extremely miftaken and convinced!
by their own [uppofitions and Experi-}
ments, as fhall be obferved in the enfu-|
ing Chapters.

And thus far to render my felf intelli-

gible in my expreflions. in the future
Inquiry.
]
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106 -« T fhall only add fome Matters that
pe- §will be ufeful as to the point of. Calcu-
of { lation.
-1 The weight of Water 1s various,
10} according to feveral places; Stevin
ne | tells us, that in fome parts of Holland | a
:::_,:*Cubijue Foot of Water weighs 63
ks ) pound; as I remember, Mr. Simclere
iy | Computes it to 56 pound, and confe-
wif fequently, a Cube of Water 6 Inches
g, | fquare, weighs 7 pounds; and I have
%)} by tryal found, thatit weighs 7 pounds
wa! wanting two Ounces ; but the Stan-
14| dard of 56 pound and 7 pound, ordina-
e} rily {utes the proportion of weight of
Cof thofe two Bodies: Upontryal; Thave
,:.sI! found the proportion very little diffe-
| ring, vzz. a Cubeof 6 Inches fquare of
eiryi Water to weigh 7 pound wanting two
5,if Ounces , and confequently a Cu-
aedf ‘bical Foot to weigh 55 pound 4
etk Ounces.
et} Thereadieft way to avoid Fracions
. and the long procefs of Arithmetical
el Caleulations, i1s by immerfing any re-
st gularorother Solid Body into a Veflel
| full of Water, and to fave that which
: is

1
:-I||i 'r.l
L
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is impelled over by the immerfion of the {Cube 0

Solid Body, todilcover the proportion fhvercl

of weight between fuch a Solid, and a | Th
Fluid of the fame Moles or Dimenfi- fieT
ons. ciall,

The meafure of a Cubique or Square quear
Body, is by Multiplying the one fidefw it
into the other, to find the Area of In-judi
ches 5 and by Multiplying the Arca by/jk, sl
the meafure of Inchesin profundity. J is:

The meafure .of a Cylinder is byjid
multiplying half the Diameter. intojid

the Area, and Multiplying the Area (of
Inches) into the number of Inches , in
thedepthof the Cylinder: I mention
thefe Figures, becaule the moft ordinas
ry and ufeful in Hydroftatiques.

Mercury is thirteen times and an|
half and fomewhat more heavier thanl
the like quantity of Water, asIhav¢
found upon tryal : If it be taken fous)
teen times heavier, it will not be much
out of the way, and avoids Fraétionsi
And therefore upon that computation |
if a Cube of fix Inches Square @

Water weighs feven pound, a likd
Cubd
|
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thiefCube of Mercury will weigh 98 pound

ionfA verdupoife.

daf The often ufe of Mercury even in

wli-fthe Torricellzan Experiment, but elpe-
bially, where there is occafion of fre-

nfquent Superfufion or Infufion of Wa-

figher in the operation, will certainly

{ idmuchalter its Texture,, Weight , and

abfjdfe, asl have Experimentally found.

n § It 1s a matter of great difficulty to

i hfwoid the immiffion of Ayr in the

@ ferricellian Experiment, which will

iddfmuch diforder the operations.
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CHAP. 1IL

Concerning the Gravitation of Bodyes

andfirft, concerning the Gravitation of

Fluids, in relation to Fluids of the [ame
kind andconfiffence :  And therein alfo,
firft of the Gravitation of Water upon
water, :

A LL heavy Bodyes have a Phyfical
Gravitation belonging to them ,
as the natural effet of that Gravitys
for Gravitation is either Motion, or
conatus ad motum , which is the natural
effect or action of Gravity.

And yet although the parts of all
continued Homogeneal heavy Bodie
participate of the fame common Graj
vity, that is common to the wholg
continuym s Thofe' parts are impede
in their aétual or fenfible Gravitatior
one upon another , by the fupport thal
each inferiour part gives to the {uperi
ourparts , as theupper partsof a Cubi
of Lead donotactually Gravitate upos
thi

§

trib
Wwhi
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ithe inferior parts, becaufe the upper are
"#Mechanically impeded by the lower,
from their actual Gravitation upon
them; yet every Atom thereof con-
ftributes to the Gravitation of the
whole upon the Scale.
4 But if the Solid Body be not all of
7§ the fame confiftence, but the lower are
wf of alighter or more laxe Texture, ov
 confiftence than the upper-, there the
upper parts will not only Phyfically and
«l really , but Mechanically and fenfibly
1§ Gravitate upon the lower , according
.4 to the meafure of their excefs of weight
and folidity above the lower, as if the
ol upper partof a concrete Cube confifts
| of Lead, and the lower partsof Clay,
-3 in procefsof time, at left the upper will
il crumble away and decay the lower,
4 by their more prevalent Gravitation ,
wil and the imparity of the refiftence and
Jel fuftentationof thelower,
«f  Touching the Gravitation of Fluids
4t upon Eluids, of the fame kind and con-
Ff“”'ﬁ ence, I {hall premife fomething ; and
‘i) firft, concerning the - Gravitation of
i Waterupon Water, and then of Ayr
' upon Ayr, It
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Cube

It feems clear, that the uppet it
parts of Water do not actually or {0 Ul
fenfibly Gravitate or prefs upon the || Guv
lower parts of Water ; They do indeed 1 #5¢
Gravitate «d powdws and Phyfically upon Al
the lower, fo as to make the whole hea- § s
vier, but they do not Gravitate ad mo- § Ul
tum, or fenfibly: That which per-§ ¢
fwades me hereunto is Reafon and Ex- § g
perience, or Obfervation, | By

(Fig.2.)ForReafon I alledge,that if the §f Jui
upper parts,{uppofe the Cube of Wa- J M
ter ¢ fhould Gravitate fenfibly upon D, § ¥id
and confequently upon E , in the Vefleh§ 4k
of Water 4 B, it muft either be by} @il
difplacing of D and E from their pofiti-§ Yo
on, and fo € to fubfide in the place of D,§ Lil
and after in the place of E, or elfe it} tii

~ muft be by Comprefling of D into 2§ ki

fhallower {pace ; but it can be neither] e
of thefe, and therefore it cannot fenfi-
bly or ad motuim, Gravitate upon b, and|
confequently upon E. |

As to the fitlt Propofition, we can-
not, that I know of, think of a third
It is true, it hath a Gravitation #d poa-
dus | becaufe it adds the weight of 2
Cube,

i 3 |
r Ird
‘..,I['II
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Torricelian Crpeviment. 33
Cube of Water to the common weighe -
of the Water, but as to any fenfible
Gravitation, or Gravitation 4d motum
it is otherwife. -

As to the minor Propofition , it con~

| fifts of two Parts: 1. An:Exclufion

of. thedifplacing of D: 2. AnExclu-

| fionjof its compreflion or contraction
4 inheight,

1. It cannot remove D from the
place- it holds , becaufe the Cube of
Water ¢'1s of equal weight and {olidnefs
withthat of D5 and it muft be either
a Bodyintrinfecally or at leafl extrinfe-
cally heavier than D ; that muft make
D giveplace to it. - |
~Af itbe faid that D may get out of

;i either fide, and o give way to the prel-

fureof € thatcannotbe, forthe Col-
latetal or Tran{verfal Column of either
fide, as, firongly comprefleth D as the
Cubec, becaule each fide is not only

| prefling with its lateral preflure againft

the fides of D, But there impends up-

. onthatlateral Column a Cube or Co-

lumnyof equal height with ¢, and pref-
fethas haré1 upon it.
D - .2, Again,
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2. Again, if € fhould actually and
] ards
quently ¢ 2nd D upon £, and o€ fhould
fubfide, that which isdriven up would |

fenfibly Gravitate upon D', and confe-

poffefs the place of €, and then that
thould fubfide again ; and’ other fhould
ficceed in its plice, and fo the Body
fhould be in perpetual Motion, whic
is not only contrary to common Senfe
and Experiénce, but to Reafon alfo.

3. Again, (which is but'a various
Explicationof the firft’ inftance ) it 18
not poffible for aBody of ‘equal weight
(fuch as cisto D) toimpel or drive out
of its place a Body of the fame equal
weight, for the refiftance'is-as {trong
as the power that fhould’ move it,
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which neceffarily muft give reft; for if §u gy

the Cube D be driven out bf its place
unto a higher Superficies, it mult be
driven upbya greater weight than it

f:If, otherwife ‘it will never obey it;

nor yield to it. , k
Some therefore finding thefe diffi-

culties, have reforted to the fecond part, |
namely ; ‘That the Cube D is' compreft’
into a thallower confiftence: But this|
cannot be neither.* Firft,

'|*kkﬁ
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df - Tirlt, if it be compreffed down-
il wards ; namely, between ¢ and E, and
Ul alfo Ebetween D and the Fund, then

| it muft be compreft narrower alfo, be-

k@ caufe for the reafon before given, the

udl lateral preflures againft the fides of D

§ muft be as effeGual as that upon the

1§ upper Bafe of D; which would make
 ftrange work., |

Secondly, ‘Though the quality of

Ayr be fuch, as it may be capable of

Compreflion , yet Water is utterly

uncapableof ‘it if welaya weight of

a hundred pound upon a Veflel of Wa-

ter, indeed if it do not comprefs the
ongl whole Superficies of the Water entire-

@1y ; 1t will drive it up where it doth
if not prefs; bur if it ftrictly cover the
® ‘whole Superficies of the Water, it will
it bl never prefs it thallower.
o i ¢ Thirdly, It is more evident to Ex-
yirfl Perience 4 that the lower parts of the
Water are not prefled by the upper:
- For fieft , If icfhould befo, a Tube of
|} Water, fuppole ten'Foot long, filled and
clofely ftopped at both ends, would
jifl break the Glals, if ‘it lay*Horizontally,
I} 2 )
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orif a reclined Tube were exaétly fil- &
led, ‘yet being fetup perpendicularly, it 1

would leave a vacancy » which it will
never do, notwithftanding the preten- |
ded Acceffion of the Gravitation of
Ayrtoboot.  Again fecondly, Letany
man tryitin a Tube of Water of con-
fiderable length, and put in a little

button of Wax, inclofing a peece of |

Lead to make it fink, ‘it will fink to
the bottom of the Water , rather with
fome little degrees of Acceleration, the
lowerit defcends ; which could never
be, if the Water were more compact
and preft below than above. o

As to Experiments and Obfervati-
ons, it is agreed by all perfons, that
have treated of Hydroftatiques, thatl
know, only one excepted, That if a
Solid Body, fuppofe of Wood , of
equal weight with the like quantity of
Water, be placed in Water, it will reft]
inall Pofitions underthe Superficies of
the Water, which could not poffibly be, |
if the Water towards the bottom were
more comprefed than itis towards the|
Superficies : ~This is agreed by Archi-|
mfdf:;fr-
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-8 medes, the Mafter of Hydroftatiques, in
wit@ his Book, De infidentibus Humido 5 by
will Stevin, in his Hydroffatical Elements
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Prop. 4. By M. wallis, Mr.Boyl, and
others.

Only a late Author, 1in his Hydroffaz-
cal Theorems, tells us, that fuch a Solid
will emerge {0 , that its upper Superfi-
cies will be contiguous to the Supcrfi-

| ciesof the Water ; And this he con-

cludes, not {fo much upon his Oblerva-
tion or Experience, for ought I can
find, as upon this very fuppofition; that
the Water below is more compretled
than that above.

It is a difficult matter to find any
Solid by its own fpecifical uniform
weight, to be juft equal to the weight
of a bulkof Water of an equal dimen-

fubfidiary fupplyes to equal it, which
poffibly = may make . the Experi-
ment it felf uneffectual ; yet upon the
beft tryal I could make by fuch {ubli-
diary applications, I rather find fuch
an Equiponderating Solid rather to be
apt to fubfide to the bottom, tha n
emerge to the top. D 3 20
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18 Dblerbationg touching the
2. Again, the next Experiment
which I fhall mention , fhall be that of

the fame Author, 1n his feventeenth °

Experiment , wherein, if T underftand
him aright, he contradicts what he had
delivered in his fifreenth Theorem :
viz, If a Glafs bubble with a long [tem
rurned up, heated, and then the [tem Her-
metically [ealed and depre([ed iuto the Wa-

ver, by aconvenicnt weight of Lead, and

the Bubble tyed with a firing tothe Beam of

4 Ballance,with [o much weight as might

connterpoife the Bubble, then the ftem brs-

ken with a Forcept , whereby the water
< entred and half filled the Bubble , the Dub-
ble (ubfided and required an addition of a
farther counterpoife of 4 Drams and 38
Grains, to reduce it to an Equilibrium ,
then the Bubble taken out , and the water

driven out of 1, weizhed 4 Drams and 30 |

Grains: This inftance being given by

a worthy Perfon, to prove, that Water §
weighs in Water : But the Author, in |

anfwer thereunto, clearly evinceth,
that the Water in the Bubble is fup-

ported by the fubjacent Water, and |
concludes evidently thereupon, that |
Watey |
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| Water weighs not in Water,

3. Again, if Water fhould fenfibly
Gravitateupon Water , it muit as fen-
fibly Gravitate upon any Body fub:
jected in it, efpecially if it be at the
Bafe or fund of the Water: But the
Experience of divers, of the agility of
Fith of a great breadth, lying at the

more, do fufficiently evince, that the
weight of thefuperior parts of Water
Gravitate not upon the inferior parts,
with any fenfible preflure , for if it
fhould, 1t muft of neceflity Gravitate
upon theinterjacent Water 4 lying be-
tween the uppermoft Cube and the Bo-
dy, andif it fhould dofo, itmuft con-
fiderably Gravitate upon the fubjacent
Body. . .
But this Non-gravitation of water
upan Water, or upor [ubjected Bodies, and
the reafons theresf ; 1. have ellewhere
examined. 4

. (Fig.3.) Anexcellent Perfon , in the
firlt, lecond , and laft Chapters of Hy-
droftatical Paradoxes, hath endevoured
to prove the actual*Gravitation of the
Boce v 0 D 4 fuperioy
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fuperior parts of Water ‘upon the infe-
rior, by three inftances, @iz, If inthe
third Figure , ‘the Veflel _#B be filled

with Water unto the Superficies ¢ d, -

and then the Tube be by fuétion filled

with Oyl of Turpentine (a Body ligh-

ter than fo much Water ) be {topped

nimbly at the tocr , whereby the Oyl

remains {ufpended, and then the lower
open end be immerfed in the Vellel of
Water unto any depth, {uppofe H;
and then the Finger be removed from
G, the Superficies of the Tube, the Oyl

. will be kept up to fuch a height as may

counterpoifle the like Column of Water
inthe Veflel ; and if 1t be immerfed
lower, the Oyl will rife in the Cube
confiderably higher, and if it be lifted
up higher, nearer to the Superficies of

the Water, the Oyl will {ubfide lower, |
and dilcharge part of it felf into the |

Water, becaufe then the like Column
of Water in the Veflel grows fhorter,

and hath a lefs counterpoife to the Co- |
lumn of Oyl in the Tube, which he |
concludestobe a concludent evidence |
aof the various degdrees of «Gravitation |

of :_
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| of the Water tipon the various imagi-

nary Superficies thexeof. The fecond
inftance is like it , namely, That if

' the fame Veflel werefilled with Oyl to

the Superficies ¢ Dy and the Tube g filled

| three or four Inches with ‘Water by
| fuétion , and the upper end g nimbly
{topr with the Finger , and then’the

lower end Himmerled in the Oyl , the
deeper it is immerfed, the higher the
Superficies of the Water in the Tube

‘will remain fuftained , and the nearer

it is brought to the Superficies, the
lower it will fubfide, by reafon of the
various degrees of Gravitation of the

thoughat the highelt elevation of the
Tubeof Oyl, in the firft inftance, the
Oyl, inrefpect of its lels Gravity than

' Water, will fit fomewhat higher in the
- Tube than the Superficies of the Wa-
| ter; and the Water in'the Tube, in the

fecond inftance, will fit lower than the
Superficies of the Oyl, becaufe excee-
ding it, quaritity for quantity in fpeci-
fical Gravity, " 3. The'third is that
of the value , which deeply immerfed
' : iy
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in Water, the cover of the value will
be f{uftained by the Gravitation of the
Water, with a confiderable weight ap-
pended to it. |

But it feems to me, that thefe Expe-
riments concludes nothing to this bu-
finefs ;. but only evidence a refiftence
of the Water to that Bedy which will
vaife its Superficies.  For it js appa-
rent, that there is required a preflure,
or force, to raife the Body of Water
toa higher Superficies , exceeding the
weight of fo much Water as is {o im-
pelled higher than.before, or at leaft.
equal to it.

Now the preffing down of the Tube
of Oyl into the Water, or the Tube of
Water into the Oyl , raifeth the Super-
ficies of the Wateror Oyl fo much as
the Tube is imprefled into the Water ,
namely, a quantity of Oyl or Water
in the Velfel, equal to the Body impref-
{fed and immerfed in it, is railed there-
by, and put out of its former place ,
which it contends againft, by a Reni-
tencerefiftence , or contrary preflures
and as the lefs of the Tubeis immerﬁ:ld, |
the)

{
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the le(s Liquor in the Veflel is moved
up ; fo the more of that Body is im-
merfed , the more 1s prefled up, and
confequently , the greater preflure is
made upon the Water, the lower it is
ummerfed ; becaufe it takes up more
room in the Water, and a greater force

| is thereby exerciled, tothe elevation of
a greaterquantity of Water; andthat
Water, the more it is, hath the more
accidental weight, or rather, refiftence,
againft that force which thus raifeth it

up above its common {uperficies, which
it} before it obtained.

i And that this is the true reafon of
% it, and not the various Gravitations of
the fuperior parts upon the inferior,
prf feems evident by this one inftance,
't which becaufe it will be ufeful hereaf-
ter, upon other occafions, 1 fhall here
i} inferc more largely, though the thing
- becommonly known.
I filled 2 Tubeof Lead of {ix Inches
| Diameter, and four Foot deep, and clofe
r} atthebottom with Waters And took
il 2 Porringer of Pewter, five Inches
4§ Diameter, and about two Inches t:l«fu:-,pCi
: an
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and filled it with leaden Shot, and pou- | V¥
red Water intoit, to fill up the chinks, ftie
and making four holes, I fulpended 1 low
it witha Packthrid, likethe Difh of a 7 ¢ql
pair of Scales, and exaétly weighing § v
it,and the Shot, Thred, and Water, it | W
weighed all exa&tly 78 Ounces, wan- | ki
ting# of an Ounce; then fulpending Sipe
the Difh witha Packthrid, to the end jur
of thebeam, I fet it down 4o Inches | ps
deep into the Water, below its Super- § il
ficies, and it loft its weight, by the jus
vefiftance and craffitude of the medinm, | wu
viz. the Water 9 Ounces % of its § ai
weight in Ayr; and fo weighed 68 |
Ounces, and near about § of anOunce; . ntfy
and juft the fame weight it held , when § ky
raifed 15 Inches, when raifed 28 Inches, 54
though it was then within 12 Inches §me
of the Superficies; butat laft, when I §i
raifed it 12 Inches higher, fo that §um
‘the Superficies of the weight was § by
equal with it,and yet it loft not above J v
: of an Ounce; which I decrement, § &
was;, as I think, becaufe poffibly the § &
four ftrings that fuftained it were not |

now under Water, 4 T

W hat |
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-8 What thenisthereafon why, when
| the Tube of Oyl or Water is funk

| lower, the preflure of the Water is un-

| equal ¢ an(r why in this inftance , the

| weightof the Difh is no more charged

¢ § withthe weightof the Water, at 40
.§ Inches, thanwhen juft even with the
| Superficies of the Water: I fay it is
not the Gravitation of the fuperior
parts of the Water upon the inferior,

for then my weight of 5 Inches Di-
ameter could never keep the fame
weight at 40 Inches depth of Water,

at 12 Inchesdepth,and juft at the Su-
perficies ; but the true reafon 1s, becaufe

¢ § 10 the weight of the Porringer andShot,
| being thefamebulk at 40 Inches deep

e as at the very Superficies, drives up no
sf -more Water out of its place at one
ftation, than another ; namely , a bulk
commenfurate to the bulk of the
Porringer, Shot, and included Water ,
which 1s the fame, both at the fund of

- the Tube , and when its Superficies is

| contiguous to the Superficies of the
«f Water: But in the inftances of the
| Tube, if it were fupprefled an Inch

| Dia-
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Diameter, when it is immerfed an Inch

itsporentia, lifesup buta part of Water
commenfurate to thatInch; and there-

fore the refiftence,or Renitence between
the Tube; and the Watér, is but littles
but when it is immerfed ten Inches,
there is ten times more Water driven

up,and therefore. the Renitence is the

greater, and impels the Liquor included
in the Tube the higher ; But this con-
cerns fothing the weight of Water in
its quiet ‘confiftence : His other Expe-
riments, in ‘order to the proof ‘of the
Gravitation of Water upon Water ; 1
thall confider in the fifth Chapter.
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CHAP. 1IV.

ol Concerning the Gravitation of ‘the Ay
upon \Ayr, or any [ubjected Bodies in
3

Queftion ‘in hand concernes
§ & not Ayr put out of its ordinary
1§l texture ; but touching the free Ayr,
wherein Men and 'Animals live and

‘il breath, | -

And now to ftate this Queftion a-
right, we muft confider, 1. What the
Queftion isnot,and 2. What the Que-
ftionis.

1. The Queftion is not whether Ay
comprefled and thruft together, hath a
weight in it thatmay put it into a con-
fiderable Gravitation upon other Ayr,

| either not comprefled at all, or {eﬁ:
comprefled; for it feems very proba-
ble by the' Experiments of thele Ex-

— I cellent Men, < Merfennus y Shottws ;' Mr,
| Boyl, and others, that have fer them-

| felves untotryalsy in 'order to this in-

% ity
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- guiry,tlmt fucha Gravitation may and

oth happen by the compreflioncf Ayr

in Aolipiles and Wind-guns, that fuch .

Ayrmay havea pretty evident. prepon-
deration tofo much free ahd common
Ayr. Ay | . _
2. Neither is it the Queftion, whe-
ther there may not be, or are not inter-
{pexfions of | Vapouts Efflivia, and Effiu-
via; ov,other “Molecule eveninthe {ree

and/common Ayr ; that confidered in |

themf{elves, have a preponderation even
to the Ayr it lelf; tor although the
{triét intermingling, interweaving, and
contiguation of . fome Vapours and
Effinvia; grofler and weightyer than the
Ayr it felf, may enablethe Ayr to fu-
{tain and bear up miany 'of thele grofler
Bodies; (as Water oftentimes {uftains
minute Bodies, or Gravels of Sand {pe-
cifically heavier thar- thie Water), yet
we cverydayfee, that if thele portions
of interfperfed Vapours or - Effluvia,
grow too, heavy for the Ayr to {uftain
them, they are precipitated- out of 'it;

and 'difcharge themfclves upon the |
Earth, as we fee in Hai_l, Snew,, Rain,

:;ﬂd .f
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|-and Mifts. 3. Neither isthe Queftion,
| whether a portion of the free Ayr, fepa-
' rated and disjoyned from all commu-
| nication with the foreign Ayr, hath any
| Gravitationor no, for it {eems to me,
| thatitmay have, by fuch a feparation an
- actual Gravitation,which is not by rea-
| fon that it acquiresany new quality ox

acceffion of weight, than it had before,

Jbutby reafon of fuch feparation it doth

Removere prohibens of its atual Gravita-
tion ; namely, the contignation that it
hath with the common Ayr, into and
with  which it was in continuity ,
it was interwoven, and that lirtle

| inconfiderable Gravitation that it natu-

rally and fimply confidered hath , is
overmatched and broken by thofe inter-
veining Filaments of the reft of the
Ayr, with whichit is in continuity.
And therefore I do think, that if
Ayr of the fame confiftence with the
Ayr we live in, were freely let into a
Bladder, which we will per impofibile

| fuppofe to be deftitute of all weight,
| fuch a Bladder of Ayr, thus filled ,
aj (though without the help of inflatian,

by
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by our longes > which muft needs carry
with it fome fuliginous Ingredientss ) 1
fav, fucha Bladder of Ayr would fub- ] &t
fide in the fame common Ayrout of 1 ben
which it wastaken, and would Gravi- = of Iy
rateupon the Ballance,, more than the | o
like quantity of free and open Ayr 1| g
incumbent upon the other Ballance. i W
Nay farther I dare adventure to fay, | 4)
That if wecould fuppofe a Tube, open _ | tater
at both ends, fo long , as to reach from | fome 1
the top of the Atmofphere, unto this . | oid)
Earth, fuch an included portion of Ayr, | T w
(overed from communion with the § dw
Atrmofphere, would have {yme Gravita- | o
tion more confiderable perchance 5 f Wy
than we have ever felt from theopen § Paij
Ayr. fre oy
For I do much attribute the exclu- § w y;
fion of all fenfible Gravitation of the i "
free Ayr, tothat mutual interweaving b
of the Filaments of Ayr one into ano- h
therr, Iikel a.vaﬁ Net, with fmnl_l Mafthes m_; Wh
orinterflitia, filled gradually with parts § by,
more and more fubtil 5 and this contig- § &
nation fuftains and keeps the parts of §

it from that feparation , that otherwile
= : the |

B i e R
=
o
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the interpofition of a groffer body
would intercept:  And although Wa-
. -ter,in refpect of its weight and texture,
| 'be more fubject to disjoyn from the reft
of itsbody, than Ayr 15, we fhall find
| «inthe nextChapter {omewhat Analo-

8 goustothis; even in a confiftent Body
. of Water.

4. Neither is it ‘the Queftion , whe-
ther even the free Ayr it {elf may have
fome intrinfique Gravity , though ad-
mirably little'and inconfiderable ; for
if we do fuppole the compreflion of
divers Particles of Ayr may render that
comprefled Body of Ayr fenfibly hea-
vy, we may not wholly exclude thofe
Particles from all kind of Gravity be-
fore compreflion, for no weighty Body
can arife from the coalition of fuch
parts as had no manner of Gravity
before. |

5. Nay, yet farther, the Queftion is
not, whether as thefree Ayr hach fome
intrinfique Gravitation ; {o neither is

of itthe Queftion, whether this free Ayt

hath not fome , though very inconfide

)| Table meafure of aétual Gravitation s

5 @75 it
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-it is not impoffible but it may have

fome ; though fcarce perceptible to
fenfe , notwithftanding all the inter-
{pertions and mixtures of Vapours and
Effiwvia from the Earth and Water.

But the Queftion is ;' whether the
free and common Ayr, wherein we

live, which is commonly called At-

mofphere , extending -upwards about

feven Miles or more , hath any fenfible |

actual Gravitation upon the lower
World, 2. Admit it have, whether
any determinate portionof that Atmo-
fphere, as a Column orinverted Cone,
for the purpole, of fix Inches {quare at
the Bafe, hath any aétual Gravitation
upon the fubjected Bafe, upon which it
isfuppofed toreft. 3. Admit it hath,
whether that Gravitation be of any
confiderable ; and of what moment.
Before I come to difcufs the Quefti-
onsthemfelves ; it will be neceflary to
repeat {fomewhat that I have before
{aid, touching the proportion of Gra-

witation, that is alloted toa portion of,

for inftance of {1x Inches fE]uare of the

Atmofphere, when it pertingeth nearto |

the Superficies of . the Earth, A
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A Cube of Water, fix Inches {quare,

| contains 216 {quare Inches, and upon.
| the exa@'Calculation of thofethat have
| tryed it, weighs juft feven Pounds, and
| 2 Cube of twelve Inches fquare of
| Water weighs 56 Pounds.

A Cube of Quickfilver weighs four:.
| teen times as much as the like quantity
| of Water , though 2erfennus, and:
| fomeothers, nearer to the truth, com-
| puteittobe thirteen and;
| makemy Calculation b’y fourteen § s 8
| avoid Fractions. ' '

. but I will

' The confequence whereof will ‘be;

 that a Cube of fix Inches: fquare of
| Mercury, will weigh 98 Pounds, which
| 1s fourteen times as much as the like

Cube of Water.

t The confequence w hereof is, that
fourteen fuch Tubes of Mercury weighs
1372 pound.

In the Torricellian Experlment .. the
Mercury is {uftained to the height of

. 19 Inches}; toavoid Fractions , let.us
reckon it30: Inches, bc the Colunn:

‘neverfo large.

IF the Column of Mercury be fix:
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sa Dblevbationg touching the
Inches fquareat the Bdfe, thenm there
will be five fuch fquare Cubes of ' Mer-
cury in that Column will' weigh 490
Pounds:: According to the late Phi-
lofophy . this Column of Mercury'is | &
counterpoifed with a Column of the | ¥
Atmofphere of fix Inches iquare, and of /
extending from the reftagnant Mercu- I
vy to the upper furface ‘of the Atmo-
here. i g 1 2151
' And corfequently , this Column of § &
Ayr or Atmoliphere; dath actually gra- § '
vitate with a weightof. 390 Pounds'y § “
upon the reftagnant Mercury; and real- §
ly and a@ually weighs asmuch'as that § !
comes tos and confequently , when I §
hold a Trencherin my hand of fix In- i
chies fquare, there is incumbent upon it §
490 Pound weight of Ayr, though §
there be found a help in :that cafe tor § 1
fupport it, by the recoyling Column-of §
Ayr, commenfurate to 1ty whereof § W
in itsdue place. 0 | & .
And this is the fuppofition I contend: §
againft in this paper,viz. that 1. The: § |
whole Body of the Atmofphere hath not
confiderable Gravitation either upon its |
own |
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| own parts, or upon the fubjeéted Body

of the Terreftrial Globe, much lels

- fuch a prodigious Gravitation as is

here fuppofed. 2. If it had, yet any

given portion or Column of the A¢

mofphere, hath no fuch Gravitation.
Touching the Gravitation of the

o § whole Atmofphere ingeneral, upon the

Terreftrial Globe entirely, I fhall not

| fay much, becaufeit is not capable of

¥ i

| Experiment, only my reafonand fenfe

fuggefts it tome, that 1t is neither evi-
dent nor likelytobe of fo vaft a Gra-
vitation as the late Philofophers affirm,
Firdt, I confels I am none of thofe
Adepts in Philofophy, that can tell us
how to folve all the effeéts 1n Nature),
without recourfe to the infinite Wik
dom, Power, and Goodnefsof the Glo-
rious God , who certainly knew better
how to framethe World, and fix the
Laws of Nature, than the wifeft of
Men or Angels. I muft confefs, I know
not how to refolve the reafon of the
Motion of weighty Bodies downward
nor why or how either the Sun holds
his regular Motion, if the Hypothefis
E 4 nor
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of Ptolemy be true, or why the Earth,
‘asother Planetary Bodies, holds its re-
gular Motion , if the Syftemeof Coper-
nicus,and Galilens,betrue,, and a thou-
{and fuchinftances; butinto the primi-
tive difpofition and ordination of the

Moft Wife , Powerful , and Soveraign

Lord and Maker of the World , who

hath fixed the Order and Law of Na-
ture, by his Soveraign Fiat, with the

moft exaét accommodationof it to the
concerns of the Univerfe , and all
the parts thereof , and with moft in-
comparable Congruity.  This Sove-
raign Architect, that hath made all the
partsof this Mupdus afpectabilis in Ox-
der, Weight, and Meafure,and defigned
the Earth and Ayr, for the habitation
and ufe of Men, and all other breathing
Animals, and likewife for Vegetables ,
hath fo ordered and digefted the texture
of the Ayr, that the inferior part is
more grols than the fuperior, and fit-
ted for nourithment and refpirations
the upper parts more {ubtil,and pure,and
light, and deftined to other ufes , hath
ballanced the Ayr, fo that the more
light
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| light and {ubtil parts are inclinable per-
i chance, more toafcend ; and thelower
| parts ?raduali more laden with Parti-
icleso

| thereby inclinable to fubfide; and he
the
ithe more Feculent® parts thereof, fo
 together, thatthey hold an Equilibrinm
las a ftate and pofture more ferviceable

a grofler allay , and fo poffibly

| hath conneéted the more fubtile, and

the Frame' of this great Building of
the Univerfe, not being like to the
Architeéture of men, who begin at the
bottom; buthe began at the l%uof , and
Builded downwards, and in that pro-
| cels, fufpended the inferior parts of the
World upon the fuperior. -© But this

tkind of reafoning, I know, isnot grate-

ful to the palate of the prefent Philofo-

phers ; Itherefore proceed.
Secondly , ThereforeIfay, that the

common appearancesof the World, fo

fenfes, contradiéts this immenfe, nay, or

| any confiderable Gravitation of  the

Atmo-
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Atmofphere upon f{ubjected Bodies 5 It i
1s hardly conceptible, how Birds could i
raife themfelves upon their wings , and} s
keep themielvesin frec Ayr, if a bur—iz !
then perchance ef above 1000 pound |}
weight fhould lie upon their Wingsi§
and Bodies; it were not poffible for §.m
me to breath, to walk , to ftand uponif,,
my Feet, if at every time I open my |
Mouth , a Column of Ayr of three|l .
hundred pounds weight were prefling § .,
into it, it would tareopen the valves of ff ..
my Larinx, and blow up my Stomach {f
and Intrals,like a Bladder, and break my | 4,
Ribs,if: ithad an admiffion; and if it}
had not the circumjacent preffure of ff
the Ayr, would prefs me to death:§,
Thefe and the like inftances render this§,
prodigious Gravitation of the Ayrfii
incredible tous vulgar Souls, that aref ..
apt to credit our fenfes. ;I
But I very well know, that thefef§
will be faid to be vulgar common pla-
ces , and that they have many hand-
fome Solutions of thefe common diffi-
cul ties. ‘ -

And it is true,. T very well know s -
theyll
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# f they have colourable Soluticns for
1 hofe fenfible occurrences, as the fup-
W¥sofed counterpoife of included Ayr,
i-land of the recoyling Columns of Ayr,
Wi¥erhich I{hall in due time confider.
5% - Buit I do reply, that though ‘thefe
‘ifisommon inftances perchance amount
Inot to demonftrations of the untruth
1mfof :the Hypothefis, yet theydo require
irdla very great and very clear evidence to
fifencounter even thofe vulgar experien-
“0fcess and therefore , if any Soﬁftians
mi¥offred of them, are not perfeﬂly con-
knficludent, but firained, and the inftan-
Il ®ces they give in their favour , are capa-
Eble of any other Solution, thanthis
et which is%viﬁbi rand apparently con-
1t erary to our fenfey fuch Solutions and
, i fuch inftances are too weak and impo-
i 14 tenttobuild {fuch mncouth conclufions
Hpon. : :
il “{Thirdly, Therefore I fay; there is
1 i} ot 'any one inftance or experiment ,
bkt ehat ever T yet heard of, for theevincing
ittt of this imaginary Gravitation of the
| free Afyr, but is readily capable of a
piy| moye futable Solution more 3d€‘i“gt51£
WALLUT - ttc

"
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fitted to the Phenomenon , and lefs in-4
cumbred with difficulties than this’
new Solution, bﬁ the Gravitation and i}’
Elatory of the Ayr. ' I fhall refer my
{elf herein to Mr. Linus his Tra& De In-
feperabilitate’ Corporum:  And Honoraly "
Fabri, in the 6t of his late Philofophical i} ™
Conferences , wherein all "the initances 1
givenfrom the afagdebwrg Engin, andifl
the Englifb Ayr Pump ,-and: particularly | ™.
the Torricellian Experiment, are 'ﬁlﬂi}: P
ciently and much more fatisfactory and """
naturally folved, without recourle to "
j{ﬂs imaginary Weight or Spring of ﬁ:[
r. ol
jrr1"’1{14:1 there areabove an hundred Ex- "
periments of this kind and nature, l‘
which can never by this{olution be ex- .'.h'“‘“-_
plicated (without intolerable tortureof fj ™
them) fome inftances whereof e fhall § %
in due time remember. nocdll ™
But 'omitting more that may be!re-
plyed in general to the common Gra-
vitation of the Ayr'y I {hall more pat-
ticularly: and clofely apply my felt to
the fecond. 12t 3
2. Therefore, admitting it.! were
. poflible |




| Torricellian CEpevunent,  6x
= poffible to fuppnfq the whﬂ}e Body of
iisli-he Atmoiphere might Gravitate upon
odlthe Earth in general ; yet no one par-
- ricular portion of thefreeand common
o Ayr, 1mpend1‘ng upon any one determi-
qfinate Superficies, can at all or at leaft can
i lenfibly or gonﬁderably Gravitate upon
shiny determinate Bafis,
E‘ﬂ i And the reafon feems to me to be

t this, becaufe although we fhould admit

- M1 conliderable Gravity of a portion of
tﬂd Ayr taken, divided and feparated as
- fone intire {eparate GrofsBody (asin a
“T¥Bladder, a Glafs Bubble, orthe like) fo

8 "Wrhat it partakes of the common quality
By of heavyBodies, yetthereis a peculi-

“lar preflure or Gravitation belonging to
“%:his fubtile Fluid Body, which hath' its
““Blines of direction every way within the
u | compalsof its own extream Superficies,
b iwhereby that perpendicular Gravita-

ition, which is common to all Bodies,
£ Mlis corrected, abated, and in a great mea-
G*ffure fufpended. 2. Becaule that if
Plichere were no f{uch allay given to its
e COml'ﬂUﬂ perpendicular Gravitation, by

et
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own; yet the Ayt being one continued'
Body, and {0 interwoven and mortaife B
© as it were, one part in another, thej able
other partsof the Ayr that are contisfine
guous every where to the Earth, doj 0
fuftain and bear it up , like the fides ofjWi
an Arch, from any fenfible preffure af§ly.
Gravitation upon any determinate o
particular Body, that is within the comsjix
afs of its preffure ; asIhave cliewherefind
inforced the Argument in relation €0
the Gravitation of Water upon {uh-jtsh
jected Bodies, narrower than the com-fi:
mon Bafe that {fupports fuch Water. = ffomg
And alcthough the Ayr hath an urjfda
tefiningling with it of Vapours anefl
Terreflrialband Aqueous Ejfiwvia heasffbiy
vier than it {elf 5 yet they are fo inteslisk
woven in the very Webb and texturei(iy
of the Ayr, that it {fupports many offiu
them, and thofe that are too heavy forfllu
1t, or much difunited and feparate fronfl i
it,are precipitated upon the Superficiel
of the Earth, and the Ayr difcharge
f them,asin Rain, Snow, Hail, {ub
fiding Gravel Sand, @. |
And although the inftance that

amny
|
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uelilm now giving, is more proper for the
ledhext Section, yet it is in fome kind fu-
,ifiable for the explication of what I
wlintend. .

Of all hands it is agreed, that the
Water, though a Fluid Body, 1s, fome
lay , thirteen hundred times heavier

dhan the like portion of Ayr; others,
hat it is a thoufand times heavier,
hefichey that {peak leaft, fay it 1s above nine
iundred times heavier than Ayr: And

i t1s obvioustoany that attends it, that
‘here is not the fame ftrict Cohefion of

» fbne part of Water with another; .as is
1 ifhf one part of Ayr with another, un-
; ulllefs divided by a more firm and ftable
 laliBody then itfelf: And thereforgtthere
neis far more reafon, that one part or
wlColumn of Water in its confiftency
#hould Gravitate upon a fubjeéted Body,
wifthan there is, that a Column of Ayr
rfihould in the free and open  Ayr,

#afiGravitate upona body fubjeéed to it ;
{IAnd yet it will be found , that in/libera
iaqua, that Gravitation that it exercifeth

upona Body {ubjected to it, and capable
(fof 1t 1s not above one half fo much
v as




64  Dblecbations touching the

as the weight of ‘fuch a Column 0{"
W ater, dividedand feparated from tha*
common confiftent Water. 4 :4’1
It is true, I had not fo dextrous a; 1wl
Meflenger , to make the Experiment in f tht
the bottom of the Sea, or 20§
Fathom within Water, as Dromo is | 04
Poetically related to have done, thoug b f
I believe he never made that tryal o
But I will give an account of what Tjju!
have tryed and found. it
(Fig.4) I took a Glafs Siphan of a jhk
quarter of an Inch Diameter, the lon-§ 4
ger legg 32 Inches, the thorter SInches A
long , open at both ends. o
I filled the fhort legg with Mcrcury o f o)
which, accordingly as it muft rofe to 8 § il
Inches high in the longer legg ; and § b
then ftopping the thorter legg with my §@,
- Finger to avoid any vielent preflure by § i
the fall of theWater upon the Mercury, § &u
I then filled ‘the longer legg to the | i
top with Water, and gently remown% i
vam%er from the fhorter legg,to avoi
too violent an Exfilition of the Mercury, | @
I found the Mercury to fubfids in the |
longer legg two Incges and a quarter , |

antll

i
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o and as much driven out of the fhorter
thell legg, by the acceffion of the weight of
124 Inches of Water in the Ion%er legg,
52 (which I confels is fomewhat lefs than
wrifl the proportion of weight between Wa-
wfiter and Mercury s wherein,according
» il to an exact calculation , 28 inches of
ugf Water counterpoileth 2 Inches of Mer-
nificury. But then emptying the Water
1l and Mercury out of the Tube, I.again
filled upthe Tube with Mercury, to 8
f @l Inches in both leggs, namely to the top
\uf of the fhort legg. |
el Andthen filling a glafs Tube, of a-
bout three Inches diameter, and 32 In-
uolf ches long, with Water, I immerfed the
o{F Syphon with the Quick-filver to the
i bottom of the greater Tube full of Wa-
1ot ter. And althoughthe column of Wa-
riifl terin the great Tube, impending upon
anfl the orifice of the fhorter legg, was full
 ell 34 Inches, yet itdrew down the Mer-
ol cury in the fhort legg, and railed it in
qoi! the longer legg, empty of Water, only
army oneInch , and no more; whereby it
.| didnifein the longer legg to 9 Inches,
and fubfided in the fhorter to 7 Inches,
: ' - as

iy
i
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is T could eafily perceive through the
great Tube, by a Scale of Inches, and
quarters,fitted to cach leg of the Syphon.
I then tried it doubly, viz. pouring in |
. the Waterinto the longer legg of the
the Syphon,whereby the fubjacent Mer- |
cury {ubfided in the longer legg two §
Incﬂes, and as much thereof driven out
of the fhorter legg, and then immerfed § i
the Syphon into a glafs-veflel, 32 Inches
deep, filled with Water ; the Mercury
thereupon fubfided in the fhort legg
{omewhat neeran Inch, and no more,
~and accordingly impelled up the Mer-
curyand incumbent Water in the lon-
ger legg neer an Inch: whereby it ap-
pears, that there was no ZE quipondinm
between the pillar of Water included
in the Tube, and the imaginary pillar |
of Water in the open veflel. |
And in this experiment I muft.re-
member, that the orifice of the fhorter & y
Jegg of the Tube, ‘and the legg it felf; @ k;
was of fomewhat a larger diameter |
than the longer legg 5 and that might
sive fome advantage to the preflure of’
ghe Water in the veffel upon the fhorter &

legg |
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theBlegg. But notwithftanding that advan-
udPtage , the gravitation of the external
i § Water, or any imaginary column there-
1508 of was not halffomuch as the gravita:
i te§ tion of the Cylinder of Water included
Meefl in the Tube which is fufficient to con-
mnfl vince the miftake of thofe,thataffign an -
\outf equal preflure to an imaginary column
erked® f‘}frﬁe Air or Water, with an equal
whsf column of Air or Water that entirely
wrf prefleth upon the Mercury , and hath
lkggk no other circumjacent bafe to leanupon.
mef  Anditisto be noted, that although,
Me-§ as I have faid, a Cylinder of two Inches
elo-f of Mercury doth really counterpoife a
tapf Cylinder of 28 Inches of Water, of the
mf fame diameter, yet in this inftance of
el the Syphon, 24 Inches of Water drew
ilsf down two Inches of Mercury, and rai--
| fed as much out of the thorter legg. And
el the reafon feemsto be, becaufethe Mer=
pnet | eury being iz equilibrio, was more capas
| bleofa fenfible preflure by a lefs ‘quan-
peet | Mty of Water in this libra naturalis, then
night| 1€ Would be, if both were weighed in.
i | their grofs confiftence in an arrifieial
o §Ga1¢§' ", . 2
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And the reafons why the preflure:
through the Tube, is fironger than the
preflure by the open veflel of Water,, |
arethefe: 1. Becauleinthe Tube the
Water included had no communion |
withany open or free Water, nor had =
any fuftentation thereby,but in the com- =

mon Water there is a communication "¢
and mutual {uftentation of one part by 71

- 4nother. 2. And principally becauie
when in the Tube the Water had ne,
other Bafe but the Mercury, to whichit
was commenfurate, and therefore fin- |
gly, and entirely, and adequatly prefled
it. But the Water in the veflek had ano- |
ther Bafe circumjacent to it, namely:
the bottom of the veflel, from which it
was built like an Arch over the fhort

legg of the Mercury, whereby the. F

 weight, prefling upon the Mercury ,
was broken, abated, and intercepted.
For Water will find the loweft Bafe for,
its reft. “uled

. And furely if this be true in Water, |
as upon more than one tryal I found it,
it will be much more fo in the open Air, |

which will much diforder the whole &y~ |
Fd h "ﬁf |

§
= :
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Uporhefis of the Gravitation of the Air
‘and thole very fubtle and fine Conclu-
! fions that are fpun out of it, ‘and buile

| upon it.

But I would not be miftaken, as ifI

| meant that the Column of 24 Inchesof

: by
g !
0

i

00§

;‘fq_‘i | ry, and whereit hath another or lpwer

free Water did gravitate upen the ori-
fice of the thorter legg of the Syphon, to
the weight of neer an Inch of MerCury,
for That is wholly contrary to my Sup-

| ‘pofition: but only I hereby fhew “the

| great difproportion of the apﬁearing

‘Gravitation of Water, where it hath no

fower nor other Bafe upon which it

feans, but only the body of the Mercu-

| Bafeupon which itleans.

*" Forin this inftance of the Syphon,

| thereis another reafon of the Gravita-

tion of the free Water upon the cavity

| il ofthe fhorter legg of the Syphon; for

here the preffing or keeping down of
the body of the Syphon into the free
Water, difplaceth and raifeth up a por-

| tionof W ater anfwerable to the bulk of

the whole convex Superficies of the

|| Syphon, whichisfar greater thanits

F 3 cavity,




7o . Dblerbations touching the
cavity,and that Water{o diplaced doth

indeed prefs upon the Tube thatdifpla- -

ceth it 5 and becaufe it can find no part
yeilding to its preflure but the orifice of
the thorter Tube, it prefleth there in
{uch propottion, as the whole bulk of
the Warer, fo lifted up by the immerfion
of the Syphon, bears to about an Inch
of included Mercury, and 24 Inches of
the Water included in the Tube. Butof
this more diftinétly and exactly, whenl
game to examin the reafon of the Valve.

2. But having thusoffered my rea-
fons againft this prodigious Gravitati-
on of theimaginary Aery Cylinders, I
{hall proceed to fome plain and homely
Experiments and Reafons, which feem
tome very much to encounter the Sup-
pofition, .

I{hall begin with that whereunto I
am {ure they are furnifthed with an An-

{wer, but fuch an Anfwer as will Eive :
ich |

me the dpportunity of aReply, w

poffibly may be of more moment.than if |
the Experiment it felf were without an |

Anfwer, .

. Takea pair of Scales,theone Difhof 12
g * Inches |

Jach
dian
m:l\

oth

o)
Wt
jr
bore
(a
Di

J

]
i
i
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othl Inches of diameter, the other of 3 Inches
- diameter, yet of that thicknefs, that ic
ut | may be juit of the fame weight with the
+dl other, eachdifh weighing for the pur-

reing
k off
fion §
achl
5 off§
atof§
enl

Ive,

e |
ittt
5, |
el |
feem |
S

o
An-|
17

fii

n i |

b4}

| faid, t

pole three Pounds. Thele two Difhes

will yet exaétly equiponderate; yet the
one fuftains 2 Column of Air of above

| ewelve times the weight of the other,

ea and according to the proportion a-
ve computed, poffibly the greater
Column impending upon the greatér

.Difh, may weigh above 4000l weight.

But there is 2 common Anfwer {in-
gularli;ﬁtted tothis difficulty. Foritis
ere is a Column of Air below

-each Difh, that hath a Superficies com-

| menfurate to-the lower Bafe of each

Difh, which though it be but 3 or 2 or

| 1 foot, nay but an Inch above the Earth,

‘bears up each Dith as ftrongly as the
_Column of Air of 7 miles high beats
them down,and {0 there is an equiponds-
im between the pondus deprimens upon
‘the upper fide of the Scale, and the pa-
tientia (uftinens of the lower fide , and
the Pillar of a Foot of length, between
‘the Edrthand the greater Scale, is of 2
24 F 4 . Foot
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Foot diameter, and fuftains it as fgréibly': -'

as the pondus deprimens of a Foot diame-.
ter deprefleth 1t, and foit 1s fupported |

by an equal force impelling it upward,
as itis deprefled by the weight of Air
incumbent upon it. And the cale isthe
{fame with thelefler Scale ;, and fo the
greater Scale, though it hatha greater
weight than the lefler impendent upon
it 5o it is recompenfed with a more

Y

furcib}le power than the lefs hath to fu-

ftain it, and fo thereis an equipondiuzm.
But although this feemsmarvellous, |
thatthe potentia of a Pillar of Air' from |
the Earth to the Bafe of the Scale fhould
counterpoife {o vaft a weight, as what
ss'incumbent upon it, yet to ferve the
turn, and to give a Solution by the
weight and power of the ‘Air to main-
tain the cohelion of two polithed Mar-
bles (de quo infra) this realon is given,
that as thereis a vaft weight of Atmo-
iphere upon the Scale, fo there isthe
fame Gravitation of ‘Air round aboutit
all,but what is juft under the Scale ;and
this impending Air round about the
fides of the Scale, asitis fo much, fo it
. is
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lis fomewhat weightier *than that
| which impends upon the Scale; for
| this reaches only to the Scale; and that
| reacheth fomewhat ' farther in ' length,
Al even: by fo much as the diftance is be-
4 tween the Earth and the Scale ; and this
A4l doth fo gird and help in that fhort Co-
el Jumn of Air fubjacent to the Scale, that
it is as firm a Pedeftal or porentia to fu-
| ftain theScale, and to prefs it up by the
i auxiliary Columnsof Air, that fupply
m4-and fupport it, asthe impending Co-
‘lumn 1s to deprefsdt, and {o between
| both there is an equipondinm. So-thatin
“all cafes, as well in Air as Water, the
- {ubjected Column fuftaining and im-
pelling upwards, and thepotentia there-
of is of equal force to the pondus of the
s+ Bifuperior Column, deprefling the upper
1  Superficies of the intermediate Body. -
'+ And the fame they fuppole in Water,
the inftances whereof is the Valve, and
fome other inftances ; but of thefe in
« Utheiformer Chapter.” = 170
|- .“And now upon' this Suppofition of
the potentia (uftinens of the recoiling
| " Pillar;as ] may call it,fuftaining and im-
ol 2 pelling
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pelling up the lower Superficies of the Jille
body, they have raifed inoft marvellous |
Paradoxes and Conlequences, namely, |
that ifa Milftone Wwere by fome are fitf~ | |
pended in the Air,if it were poffible that | d
the Pillar of Air incumbent upon it
-were either wholly taken away, or de- |
prived of all Gravitation, this Milftone
“ would be {uftained by the fubjeéted Co-
lumn of Air, and’poffibly carried up
.much higher ; yea, and if a long Co- | i
lumn of Brals were let down deep e-
nough into the Qcean, they affignia |
depth, at which the Column of Brafs || 1
would {ink no lower,  but be fuftained |

_by that marvellous pezestia of the recoil- § 1
ing: or fubjeted Column of Water: § ¢
things that Iconfels are wittily dedu- § v
ced, and confequential enough upon
theirlpgﬂmlam admitted, but{uch as are

~ warily enough propounded, becaufe
impoflible to be tried. 44 8
. Butmanfwer'to this Queftion like-
wile, I {ay this will be found untrue,and
therefore. although the Confequences
are Logically enough inferrea upoin
fuch premifes 5, yet, the thing prar;;iizfg .
T : alle
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{8 falfein the event, the Premifes, Princi-
Jus ples,and Poftulatathemielves muft needs

iy, ¥ be fictitious and vain. S Ah Al
il -Suppofe therefore two fmall Cylin-
ttul ders Ufp Brafs, each of 4l weight, but the

o ¥l one of two Inches diameter, the other of
r el one Inchdiameter, and therefore about
tuefl double the length of the other, were
Gl weighed in a veflel of Water by a pair
4l of Scales, with the Superficies of each
1 Coff juft even with the Superficies of the
2 of {Na.ter in the veflel , they will each lofe 2
igndt juft equal portion of their weightby the
iBaifl thicknefs of the medium, and will ftill
el hold their equipondinm, yet the imagina-
alfl ry column of Air impending uE‘on the
lwed two-Inches Cylinder above. treble the
ki “weight to that impending upon the one
il -Inchdiameter , and here is no recoiling
si@ Column of Air to fuftain them,

wudl  But Ieafily forefee the Anfwer to this
Inftance, and therefore I gaveit toletin
liedl whatIhaveto {ay; for it willbe f{aid,
¢adl| that the Gravitation of the Air upon
el the refidueof the Water, givesagreater
p| concrete weight to the Water, by fo
el muchas the Column- of Air, commen-
Hief} " {urateg
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.1I- T
7 | "r-':-"lthe Wi
furate to the Superficies of the Water, |}

adds to it, and fo both Air and Water 4 Ay pr

make one common preflure, and confe-
quently the'recoiling or fuftaining Co-
lumn of Water, hathasgreat a porentiz.
fustinensas the weight of both put toge- |
ther can contribute. ' But 'to avoid this &
Effuzinm, firlt1took two Brafs Cyli n-j}
ders , weighing each four pound, but °
oneof double the others diameter, T took
then two Laton-Tubes of 6 Inches dia® |
meter ;- and' about two foot in length,

clofed 2t both ends, only in the centre
of the clofe Cover of'the one I canfed 2
‘holetd be made, commen{urate to the
Supetficies of the Cylinder of Brafs of 2
inches diam. & alike'hole in the other,
commenfurate totheicylinder of Brafs,of
1 Inch diameter, fothatthey might juft
play uponthem without any confidera-
‘ble diftance 'betweed the weights, and
‘theconcavity of theholes: Tthenfilled
the veffels brim full'of water,& weighed
the Cylinders with their Superficies juft
equalWwith the Water and Cover. Here
could beno‘Gravitation'of the Air upon
‘any part of the Water ,“but only u[i:;ln ,
T 5 i,

berng,
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Torricellian. Erpeviment, 77
the Weights , {o that the Column of
J Air, prefling upon the greater Wﬁi%ht 4
eto

‘what Prefft'-th: upon the lefs, muft needs
‘Mdrive it down . beeaufe the recoyling
W Pillar of Water, could not counter-

1 7 W vail fuch adifparity of pordus of Air.

And yet I found not aboveone Grain

lodds in their ;Weights, the broader

weighing about a thin Groat morethan

.. the narrower.

" Butbecaufe I would have no evafi-

gl on, by fuppofing that that {mall di-

ftance betwecen the Weights and the

* '8 Hole, might give fome more help and
"B ftrength to the [uftaining Pillar of Wa-

ter by letting in fome Air to lean upon
‘the Water, thereby to enable it to keep

"8 the Equipondinm. 1 took a very flat
8 peece of Lead, with a hele in the Cen-

ﬂ;{' tre, no bigger than would let ¢hrough
| freely that {mall Packthrid that fufpen-
vl ded the Weight, and letting the Thrid
through the hole, and prefling the

U Lead 0 exaétly clofe, that no Air can
' pafls to prefs 'upon the Water and
Weight, but juft that lictle paflage f}?r
| : e
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the Thrid which impended alfo in the |t
very middle of the Weight, and there- | | 10§
by covering the Orifice, fitted to the ||bdy
one Inch weight; yet the Equipondinm | un,u.:hac
between both , continued exactly the' | th it
{fame, as when both holes were lefe | wiu®
open,one of twe Inches, the other of | i/
one Inch Diameter, at both times , the | (o d
Veflels being perfectly full of Water. ch D
And yet according to the fuppofition, §
the fuppofed Weight of the Pillar of § g
Atmofphere impendent upon the two §
Inch Weight, could not be (o little as § Yt
200 pound, and the weight of Air, § Loim
prefling upon the Centre of the leffer § bquibn
Weight, and no where elle , being not i 4
dquarter of an Inch Diameter ; could i i
not in proportion, weigh the rcot part Mmin|
of 200 pound, according to the fuppo- & i
fition olE this new Philofophy : And all " §&lumhy
this while the entire Superficies of the !l
Water, difcharged of all manner of | by
Gravitation of fuperior Air, by the !y,
clole cover that every where covered M &y,
its Superficies. e

- I ke
I'do not underftand what evafion can £ i, iy
be made, unlefs they will fuppofe 'thlat ?*!nﬁg iy
g the .

I
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suthell the little hole for the Thrid, might by a
iiwe-lf firange Contagion, infet the entire
duiell Body of Water, with anew Gravitati-
woim | on, which neverthelefs is fo impoffible,
wtell that it deferves no other anfwer than
were bl what our common fenfe allows s for
oker off] this lietle pertufe , letting in that litcle
ws, el Column of Ayr of a quarter of an
iwer, B Inch Diameter, impends not upon the
il Water, but is wholly received by the
ol i Brafs Weights, upon whofe Centres it
de twoll leans.
Jeadl  So that the imaginary repercuffive
it 4§ Column bearing up the Body into an
kil Equilibrium, with the impendent Co-
eing 0% lumnof Air (admitting the Air {hould
i cotlff have fuch a Gravitatton downward )
H;;tlﬂn | muft needs be a fic¢tion upon a fi¢tion ,
e el and therefore upon the whole matter
L Anddl | 1aid together, both are fi¢tions, and nei-
wof fhe | ther erue. - _
el | 342 Bueyet farther, if fuch a preflure
by e upward of the inferior, or( as I"have
o el called it) the recoyling Column of Air
| ! {hould be admitted, it doth whelly de-
ftroy the fuppofitionof Gravitation: of
the fuperior- Column of ‘Air, becaufe
e ra ln
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80 ﬁlb[etbationﬂ-mmbing the

in truth it renders the' fuperior and in-
ferior Columns of Air 10 a perfect equz-
librium . every lower portion of Air |
checking and counterprefling the fu-
perior; with the fame ftrength orpozen- =
tia (uffinens , that the fuperior portion
chargeth the inferior with a pomdus de-
primens. _

. (Fig.5.) For fuppofe in the sth Fi- &
gure <4 B were a Cylinder or Column
of Air,reaching from 4 the Superficies
of the Atmofphere, to B the Superficies
of the Earth, and of 12 Inches diameter.
If the portion B E'F prels with an equal
potentia upward to the portion «A E F,
prefling with an equal weight down- .
ward s then thele two portions of Air
muft be at relt, and 2z equilibrio, and o
far every. divifible part of every other
portion of the entire Column. And if
the {uperior and inferior parts of the Air
be by thismeans in equilibrio, there can
be no more Gravitation downward
than upward ; forall motion: muft arife
from a difparity of weight and weight,
or power and power, or power and
weight, And therefore it is that al- |

‘ though ©
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Torricellian Crperiment, 81

talthough one Scale be charged with a
| hundred pounds weight, and the other
|Scale be charged with as much, the

Scales will be at reft , becaufe 7% squili-
brioy and by theadvantage though but

| of 2 Grain of weight,added to one Scale,
| they will be put *into motion,  but not
“till then.

But then it will be requited to make

| out that , uponthe Suppofition , that
in our firft Inftance the greater Scale

is kept 77 quilibrio by the pondms of the
fuperior, and the porentiaof the inferior
Air; that there will be the fame egui-
librium between the pondus «AE F, and
the potentia EF B, uponor in every ima-

| ginary Superficies of the Column of

the Atmolphere ; as EFCD, or any
other imaginary {uperficient, interja-

. cent between ' the top of the Atmo-
| {phere #, ‘and the Superficies of the
| BarthatB.
| . Andfurely there need not be much
| painstaken to provethis: for it is not
| the interpofition of the Scale that
| makes the equilzbrium.but it is the coun-
. terpreflure of the fuperior and inferior
| _ G

par:
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9, Oulcrbationg touching the
part of the aerial Cylinder, which muft
needs be as effectual, and of the fame}
kind and ftrength, if that Scale were
removed out of the way s for though
the interpofition of the Scalehinder the:

contiguity of the upper and lower Cy-*

linder, yet it contributes nothing to
the Gravitation of the onc, or preflure;
upward of the other.

Upon all which large digreffion , 1t

feems to -me that their very aniwer

given , that the equal Gravitation of |
~each Scale, the greater and the lefler,

is by the equal preflure,v7z.by reafon the
greater Scaleas it is prefled by a greater
acrial Cylinder, is alfo fupported by a
reverled or recoiling Cylinder of Aitr
of equal fuftaining force; though not of
equal lengeh wich the fuperior, de-
ftroys totally their whole Suppofition
of the Gravitation of the Air, and ren-
ders their contrivance of the. inveftiga-
tion of the weight of the Atmofphere,
by the equipondium thereof, to a Cylin-
der of 20 Inches of Mercury, utterly
ineffeGual. -

And thisit fcems to me muit be ad- |
mitted, |
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Torricellian Erperiment. 83
mitted, namely that the inferior Cylin-
der of Air recoiling and returning from
the Earth, or any other folid Bale, doth
in truth fuftain the impending pozdus
ofthe fame Cylinder, and fo there 1s

| an eguipondinm 1n any given or imagi-
| g Yy &8 g

nary Superficie®of Air between the

| pondus deprimens and the potentia [ufti-
| nens, in the fame perpendicular Pillar or

Column : and {o the Air becomes not
heavy in it felf, but yet that it gravitates
entirely upon the Bafe, which 1s as it
were the common #ypomociian that re-
ceives the impreflion of the impendent
Air, and remuts the potentia upward 1

counterpoile toit. o
But then they fay, that where 1n that
Pillar of Atmolphere the Contiguity
between the {uperior and wferior Co-
lumn is interrupted by fome interve-
nient body : asinthe firlt inftance, by
the intervention of the Scale the #gu:-
pondinm between the pondus deprimens,
‘and the porentia [uftinens of the aerial
Pillar, is wrought by another meauns,
namely the imaginary Pillars of Atmo-
{phere circumjacent to that intercep-
Ga tiug
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ting body: as fuppofe the three Co-
lumns of Atmofphere AMBNCO ,

and the Column B were cut offatD

byany folid body ({uppofe theScales, 1n
the firft inftance ;) yet the twoadjoin-
ing Columns gravitate upon the infe-
rior Pillar of Air (fupplfe it tranfverfe,)
and fo give it as vigorous a repercuffion
as if it were in the fame perpendicular
Column : asin the figure,

Suppofe B Hbe a Column of Air, 1m- |

ending upon the cube H, of fix Inches
Fquares_. H to be (forinftance) a cube of
Brafs, fome way there {uftained ; E N be
the fubjeéted Column of the fame bale,
refting upon the Su[l:rerﬁcies of the
Earth at N. Suppole alfo «4D », and
¢ Fo, be two lateral Columns of Air,
prefling ¢ upon a lateral or tran(verfal
Pedeftal of Air 6 7 K L, upon animagi-
nary Superficies , contiguous to the
lower Bafe of the cube H, namely GDFI;
herethe Cylinders ZDand CF prefs o

ftrongly upon the entire tranfverfal |
Bafe GDE FG K L M N 0, that the por- |

tion thereof EN is fo ftrongly bound

together , comprefled, and fortified by |
'* the |
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o- §l the columns A Dand C F, that it {u-
), & fains the cube Has forcibly as it would
D have {fufkained B H an entire Column
vl of Air,and fo makesan equipondinm and
i fuftentation of the cube H.
8 (Fig. 6.) Toexamine the truthof this
)8 Suppofition, let us fuppofe in this, 4
@ tobe the bale of the cube BCD, and £
bl to be the bafes of four Pillars or Co-
lumns of Air, contigudus to the four
inl fides of this cube, equal in Bafe to it, and
tsB all thefe Bafes, both of the cube 4 and
«ill ofthe four collateral Pillars of Air, to
skl be upon the Superficies of the Earth,
uh | “If 4 be removed higher, asto H in the
i B former figure, the intermediate {pace
ol between H (in the former figure) and
4§ the Superficies of the Earth, vz, the
dlll fpace HN, muft befurnifhed with Airs
wi-§ mow the Air , that muft fupply that
i fpace, cannot be immediately thruft in
o  fromthe Pillar fuperior to the cube,viz,
i HB, becaufe the defcent of that Pillar
Al ofAir isobftruéted by the interpofition
. of the cube A, whereupon it is bot-

"n'..
{End romed. Therefore of neceffity each of
i | the collateral Pillaxs of Air, BCDE,

G 3 muft
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86 Dblerbations touching the
muft throft in an equal portion of their
{tock of Air, to fupply the zunterftitium
of H» in the former figure; and then
they will waat {o much of their Pillar,
as will make good what they have thus
contributed to fill thatfpace. And this
they are to borrow fromthe Pillar H B,
that lay perpendicular to the cube,
which now at this Elevation i1s B H:
for as the cube it gradually raifech from
N towards H, the Pillar of Air incum-
bent upon it muft be difplaced , and
what is [0 difplaced, muft be thruft into
the lateral Pillars zc D E, to fupply
what they contribute to the relicted
fpace #N_ : and foin every Elevation
higher of the cube #, {o much{paceasit
leaves, muft be immediately thruft in
from the collateral Pillars adjacent to
the Tube, and muft be made good in
the fame moment from the Air, thruft
out of the perpendicular Rillar B H, by
the gradual ‘Elevation of the cube to
fupply the collateral Pillars. By this
procefs of one part of the Air into ano-
ther, to accommodate the motion of its
payts, it {gems evident, that thereis EDE
- ' that




Torricellian Crperiment. 87

4 Behat preflure of one part of the Air upon

m fianother, nor of all upon the common
i B Bafe, that fhould be like fo many Wed-
. Bges to keep every portion of Air jult
ds§ 1n that place it hath; or by Gravitation
sl of one ‘part upon another, to keep all

be,
iH
om
-
and
(i)
o
e

fon

it §
It o

dm |
B
By |
et
this
an’
jf i
oo
(A

yj B the parts fo tight one to another, asihe

Suppofition imports. . For then certainly
there could be no motion or tran{mi-

| gration of one part of the Air into anc-

ther, as we fee there is not only in the

Inftance above given, but ina thoufand
more. The: moft forcible Winds could
no more remove one portion of Air
out ofits place, then they couldremove
a Pyramid of HMemphis, 1t this Sup -

pofition were truc. :

Therefore there feems to be very lit-
tle ground for the late Malters of Expe-
yiments, tola:{; any weightof proof for
their fuppofed Gravitation of the Atr,
upon the Torricellian Experiment ;
which, by what I have faid, and fhall
hereafter fay more at large , depends
upon a clear other Solution. |
And thus far in general, touching
the Gravitation of Air in Alr, or upon
s Criky any
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any other Bodies 5, wherein I have been |

the longer, becaufe I fhall perchance
hereafter have recourfe to fome of the
things {aid in this Chapter,

CHAP. V.

Concerning  the Gravitation of heavier
_ Flwids upon thofe that are lighter,

Y Here be thofe that contend, that::
there is no Body pofitively light,

bur only comparatively s and that the

Alcenfion of any Bodies is not from the
intrinfick nature or quality of the Bo-
dies themfelves, but becaufe others that
are more heavy than thofe are.and more
vigorous 1n their defcent, dodrive up
thofe that are lefs heavy, by taking their
Elaces, and fo force them to mount
igher,

- Whatever may be faid in this refpe,
in relation to Air, yet furely it holds
true in other grofler Fluids, and {ome-
times in {olid Bodies alfo: Oyl is truly
heavy, and yet driven higher by Wa-
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eifiter, which is ordinarily heavier than
wefOyl.  And the fameistrue in relation
e fto Water and Mercury, the latter dri-
-vindg up the former "though a heavy
| Body, becaufe net {o heavy as Mercury.
| As I havebefore faid , there isa double
| Dilparity or equipondium of heavy Bo-
dies: oneinrelation totheir intrinfick
nir§ or {pecifical weight, another in relation
to the external or quantitative weight,
Water is fpecifically heavier than Oyl,
dut§ and Mercury than Water ; whence it
gt f comes to pafs, that abulk of Mercury
i)l weighs more than a bulk of Water equal
uhelf to the bulk of Mercury 5 one {quare
B § Inchof Mercury, counterpoifing neer
tuf x4 {quare Inches of Water, But yet the
me§ bulk or quantity of Water may be fo
¢w § much, or {o great, that it may overpoile
der § the Mercury, two ouncesof Water ne-
ot § eeffarily being more , and weighing
. double to an ounce of Mercury, though
% || fpecifically heavier than Water.
ods| ~ And therefore inthe confideration of
e | the Gravitation of heavy Fluids upon
mi | lighter, we are to take thefe two parts
W« | 1nto confideration. viz.
f " | 1. The

i




go Dblerbations touching the

1. TheGravitation of a Bodyy fpe-" |
cifically heavier, upon orina Body l{;e-
cifically lighter ; as the Gravitation of
Mercury upon Water, ‘'or Water upon
Oyl or Air.

2. The Gravitation of a Body {pe-
cifically lighter, yet in quantity or ex-
trinfically heavier than the Fluid it
prefleth; astwo poundof Oyl upon a
pound of Water, and the like.

As to the former of thefe, there feem
to befour ways , wherein the Gravitati-
onor preflure of a Fluid upon a Fluid,
{pecifically lighter, fenfibly is exercifed.
viz. 1. By way of Penetration , 2. by
way of perpendicular, or other delcen-
ding Depreflion, 3. by way of lateral
Preflure, 4. by way of Elevation of the
lighter Body.

For the firft, ifa cube of 12 Inches
fquare be filled 9 Inches with Oyl and
the other three be filled up with Water; #,
though for the prefent the Water gent- # i
ly poured on will flote upon the Oyl,
yet in a lictle time it 'will penetrate
throughit, and get under it, and the ¥ o
9 Inches of Oyl will fwim uponit, pref M,

fing B

L
F
ol
i
i1
11
|-.
1
i
i |
]
i
N |
= |
'
1;
LA LRt ]
o oy ML 18
TR
i
3 RN
i | Etear 1
i 15 -
! i
: = o
. 1
by
Y |
=4 1 r
1 " [ g
L |
AR
.
I
A5k R
a0
b
L 1
L 4
1 =N
'I IELE TR
] H 1
b L
e N
AR
R
R R
-4 pad-d
; 15
1 1l
N
o4 -
i SR
'.. E '\;
i N
] .. I -
3 ok
LY A |I i
BT e
] "
1 { “H
¥ R
SR L
(L
R
-l
i B o !
-'1!I i
1 e 8f
i a7 1 i
! ..
g R
. - "'1
Loy 1
¥ 1.'-"..
| il T
. f
. K L
k '3 L
e Y
Y e |
AR
1 AT,
iy i

R i e el
e A

T By it
L e T e

iy
- e o

e




| Torricellian Crpeviment, 91
fing its Superficies equally every where.

And {o if a umen be at the bottom of
the cube, the Water firft,®and then the
ol Oyl, will gravitate upon the Air, and

| prefs through .

But if the top of the cube be clofely

ol covered, fo that Air cannot getinabove

the Water , the Oyl will not delcend
through the lumen, the reafon whereot
is hereafter explained.

For the fecond, it is very plain, that
the heavier Fluid will in fome Inftances
prefs upon all the lighter, by a depreflion
where it can have way ; fometimes im-
mediately, fometimes mediately, viz.

{en-§ notwitftanding the interpofition of an-
wlf other body. For inftance,

Ifan empty Bottle or Glafs-bubble be
placed in a veflel of Water, at a {mall
depth, the Airincluded in the Bottle or
| ‘Bubble, being a Body lighter than Wa-
ter, will mount up to the top, if it be
not kept down : for a fmall preflure of
Water, though it prefs upon the inclu-
ded Air as much as itcan, yet it cannot
comprefs the Air {o much, asto drive
Jnto it acluantity of Water, that may
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o2  blerbationg touching the
make the Bottle and included Water

equal in weight, or morein weight than

the like bulk®f fimple Water; but if
more Water be pouredinto the veflel,

whereby a weight of Water incumbent |
upon the narrow mouth of the Bottle or.
Bubble, is fufficient to comprefs the
included Air, to fuch a contraction,
as may admit Water enough to make
the Bottle, with the admitted Water,
to counterpoife more than a like quan-
tity of fimple Water, the Bottle or Bub-
ble will fubfide, and {ink to the bottom
again; if the veflel be unladen confide-
rably of its Water, whereby the Air
included in the veflel being under a le(s
preflure, can expand it felf to its natu-
ral dimenfion, and thereby thruft out of
the Bottle fo muchof the included Wa-
ter, as may render the Bottle, with the
included Water , lighter than a like' @i
quantity or bulk of fimple Water, equal
to the bulk of the Bottle, the Bottle will

emerge again. i : 1)

This is the Experiment mentioned § tij
by Shottus, in his M agia hydranlica, 'jmr— Rug
te 3,10, 5, problem. 3. and the excellent By,

Author
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NeaWAuthor of Hydroftatical Paradexes, pag.
ditul16, §3,153. and elfewhere.  The Ex-
+ by @ periment is certainly true, but the So-
b velk Eftiﬂn thereof, and the Conclufion de-
amkdiduced from it, of the Gravitation of the
3k Mupper parts of the Water upon the low-
o dller, isasI think wholly miftaken for
s4inMthe reafon of itisnot from the imagi-
, mi@inary Gravitation of Water upon Wa-
Wil ter, but of Water upon Air, which be-
il ing a lighter body than Water, and ca-
1 Bl pable of compreflion into a narrower
‘ol compalfs, by the Gravitation of Water
ool :18011 it , {uftains that weight of the Wa-
4 Al t&, and is comprefled by it, and under
ol it s itisnot an effect of Gravitation of
« il Water upon Water, which is of equal
t o intrinfick or Specifical Gravity, but of
wf Water upon Air, which is a lighter
il Fluid , and compreffible. Again, this
' iief Gravitation of heavier Fluids upon
; equil lighter, though not immediately conti-
Jewilll guous, 1s plain by this inftance,
© 1~ If a Cylindrical veflel of Water be
A4l of 6 Inches diameter, and there be a
| Rundle of Wood f{pecifically lighter
than Whater of five Inches % diameter
-' placed

A0
iiy f“r‘
st |
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94 Dbferbationgs touching the
placed at the.very bottom of it , the Anc
Water will drive it up to the Superm 26
cies of it, becaufe itis a Body {pecifically and 1
lighter tlmn the Water. But if there be | thon
a hoie of five Inches diameter 1n the bot-1] 1ot !
tomof that vellel, and the Rundle | i‘ﬁ'?u
placed upon that h{}ie, {0 that it fome- | &
what overlaps the hole, -{o that the Wa«j{ vl
ter cannot pafs out of it, and then it be j o
filled up with Water ;  the Rundle will jis
gravitate upon that hf:uh..,, and the 1ns | Vi
cumbent,Cylinder of Water, commen= | &bl
{urate in Bafe to that H.Llﬂf_“t, {o hard{ W
and clofe, that it requires a weighe in | $A
a pair of Scales, neer commenfurate #o | Wi
the weight of the impending Cylinder diveii
of Water, toraile it from the botton  § Anls

e .

‘and the reafon is; becaufe the Rundh, notthe

being ' the: Operculrm of that hole,
through which the Water fhould pals
10t0 th{,llhnter Fluid,. the Air, and fo
is the impediment of the Waters pal-
fage , it gravitates upon it, becauib it
hath mediately a lighter Element upon
which it gravitates, namely the Air.. It i
is Stevinus his Experiment, in his pra-§f Wiy
¢tical Hydroftaticks , upon his 1o, Pro-Buij
pofition, And

e |

E'ﬁ“n
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the Andupon thefame reafonitis, that
willif a Glafs-bottle filled with Sea-water,

illiand ftopped , be let down twenty fa-

kil thoms into the Sea, it will not break,

bl for it is filled with a Fluid of an equal
e b i -weight, and fo the external Water éllﬂth
not fenfibly gravitate upon it, for it hath
within a {ufficient power to refift the
21l external preffure. Butifit be full only of
. will Air,and ftopt,and let down as deep by a
1 ol weight appended toit,(as it mufb)it will
| be broken by the preffure and weight of
Jiull the Water immediately upon the inclu-
o il ded Air, whichislighter thanfo much
4l Water, and fo it prefleth upon it, to
.4 drive itup,and crufbeth the glafs into it.
& And this I take tobe onerealon,though
a4 not the only reafon of the Experiment of
.| the Valve, and likewife of Oyl thrufting
4wl up Water into a Tube,though of a {peci-
i fically heavier confiftence 5 and poflibly
may . contributefomething to the 1n-
ftance in the fourth Chapter, whereby a
Syphon filled up with Mercury to the
hight of the fhorter leg, and immerfed in
| ‘Water, the Mercury in the fhorter legg
| willfubfide a little,andafcend inthe lon-

ger
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o6 Dblecrhbations touching the
ger leg,although the Mercury be'a Body
14 times heavier than Water; for in
thefe inftances; though the immediate
contiguity be of the heavier Body to}
the lighter, as Oyl to Water, and Water:
to Mercury, yetinas much as the Mer-~
cury in both leggs is in equilibrio, and’
the Air is behind the Mercury in' the
longer legg of the Syphon, and behind
the Water inthe Tube, the Water 1n
the onecafe, and the Oyl in the other,
doth in truth gravitate upon ‘that Air
mediately and effectively, rather than
upon the intermediate heavier Fluid,
efpeciallyif the body of the Air beany
whit lower than the Superficies of the
Water. |

And thus far touching the Gravita-
tion or preflure of a Fluid fpecifically
heavier,upon a Fluid {pecifically lighter.
I fhould now come to confider the pref-
fure ofa Fhuid fpecifically lighter, yet
withanexcefs of extrinfick orquantica-
tive weight upon a Fluid fpecifically
heavier ; astwo pound of Water upon
a pound of Mercury, or two pound of

Oyl upon a pound of Water : but be- |
caufe §

|
sufe t)

gns, 10
fers CC
curin

——

Gt
gﬁkr

|;.| IIII.
e
Lo

Jic

E
fandti
fcally
dydoth

And
the A
bad iy
{ iee

'

ok b
Tt |
kAR
A
kg
H?ﬁh




| 1

| Torricellian Crperiment, 97
kdjficaufe this and fome other confiderati-
it inflons, for the better clearing of the mat-
‘el ters contained in this Chapter, may oc-
oty ufcur in the next, Ifhall remit it thither
Waerg

| CHAPD. VI

' M Concerning the Preflure or Gravitation of
lighter Fluids, wpon thofe that are [pe-

crill o cHfically heavier,

other, 1 T is certain, that every Body, whi-
¢ Airk 4 the fluid, or {olid, incumbent upon
«hll another, though that Other be a thou-
fid f fand times intrinfically and-alfo exerin-
kel fically heavier than the incumbent Bo-
#1icf dydoth gravirate and prefs upon it.

And therefore if we fhould fuppole
it the Air to havea weightj (but a thou-
vl fand times “lefs than the like portion
i | of Water, a portion of one {quare foot
,;Fm‘. of Air incumbent upon the Ocean,
,yer| wonld have fome preflure upon it: fome-
-] what like the Problem that pafled in
-alr| the Affirmative among Frefh-men ia
Ill]iﬂh ' the Ulniverfity, That if 4 Horfe had as
o of | 7h as be cond carry, the addition of the
b | weight of the thou[andth part of & Fea~

il ¥ H
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ther - wonld, break his  back.
But this is not the preflure or Gravi-

‘tation I amef{peaking of; but fuch a Gra- |
vitation or preflure,, as would put the |
fubjected heavier Fluid “into a fenfible.

motion, or change of place or fituation.

In a pair of artificial Scales, a pound
of Feathers or Water, will equiponde-if .,
rate apound of Gold or Mercury , and |,

2 pound of Feathers will preponderate a
pound of Goldior Mercury,notwithftan-
ding the great difparity of their intrin-
fick weight. |

And fo in-aBallance that feems more

natural, ifa Syphon of half an Inch dia-
meter, with onelegg of fix Inches long,
and the other of thirty four Inches
long,ormore, be filled with Mercury

.tothe height of the fhorter legg, and!
then {tepping the Orifice of the fhorter

legg with the finger , fill the longer
legg with water, and then opening the
Orifice of thethorter legg, the Waterin

the - longer legg, though fpecifically: §

Lighter than the Mercury, will drive out

the Mercury out of the §yphon, - be-:|
caufe the extrinflick or quantitative |
weight §

,,,,,,
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weight of fo much Water exceeds the
extrinfick or quantitative weight of the

fubjacent Mercury. |
Ifa cubick veflel be filled fix Inches

' high with Water, and a Glafs-pipe open
| at both ends bé immerfed at one end in
| the Wateér, and then fuperinfufe gently
| (to avoid difturbance) fo much-Oyl as

will fill it up ten Inches, w7zl four In-
ches of Oyl, and fix of Water, the Pipe
will be filled with Water neer to the le-
vel of the Superficies of the Oyl, but not
quite level' tothe Superficies of thic Oyl,
it will want fo much,as the likequantity
of Water in the Pipe, is heavier than
the like quantity of Oyl.
- Butifa Pipe filled with Oyl, andthe
upper end ftopt witha finger , whereby
the Oyl remains fufpended in the Tube,
or Pipe, and then the open end be 1m-
merled in the Water, the Oyf, while it
obtains a Superficies' in the Pipe confi-
derably higher than the Water in the
veflel, will fubfide *till it come to fuch
an Elevatiofi above the Superficies of
the Water, asis proportionable to the
degree of fpecifical Lightnefs that 1t
| B AFL 3 . cobtains
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obtains more than the like quantity of '
Water. And ’till then it fubfides into |

the Water, becaufe it hath a greater
proportion, of ' accidental weight b
its {o great Elevation above the Superfi-

T

hill 1k
Watet
fufper

of the

obtair

cies of the Water : for the Elevation of | pi/
one fluid body above another, gives the § win

greater ftrength and {wifter motion

Watee 1

toits defcent: whereby though a ligh- | ji;

ter body, it conquers the refiftance of
the Water of a lower Superficies.

W hich is the reafon, why a Tube of
Water, four foot high, cafts out more
Water in the fame portion of time,
through the fame /umesn, than a veflel
of the fame diameter, and but two foot
high, asIfhall hereafter more at large
oblerve. _

And thisis the reafon, why ifa{mall
Glafs-Tubeof {ix Inches long, be filled
with Water, and the upper end bging
ftopped with the finger, whereby. the
Water is fufpended in the Pipe , and
then the lowerend being immerfed ina
veflel of Water {ix footdeep , and then
the upper end unftopped, the whole

Water in the Pipe will empty it [‘elf‘i |
A till |
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I’cill it ateain a Superficies equal with the
LW ater in the vellel, and will not be kept

fufpended in the Pipe l&y the refiftance
of the Waterin the veflel , becaufe if it

¥ obtain never fo little more height in the
i Pipe than in the veflel, it hatha grea-
| ter force to prefs downward, than the
| Water in the veflel hath ftrength to re-

fift it _

Ifa Tube ftopt at one end be filled
with Mercury, and inverted in the open
Air, the Air will afcend and tercbrate
through the Mercury as faft as thatde-
fcends ; fo thereisa kind of preffure of
the Air afcendendo upon the Metcury,
and thereby both the Air and Mercury
obtain their feveral natural motions,
this defcendendo , and that afcendendo
whereby Vacuity is prevented, and the
continuity of the parts of the Univerle
preferved. :

*  But if the Tube be very fmall, fo that
the Air cannot make its way througli
the lower orifice, to gratifie the Mercu-
vy with a defcent’, by that means the
Mercury will remain fufpended in the

fimall Tube, and will not defecend. The
H 3 like.
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102 Dblerbations touching the
like will happen, if fuch a fmall Tube e
be inverted into'Water, the {mallnefsof §, wo
the orifice-not admitting  the afcent of Fuon)
the Water to fupply the ipace dereliéted ¥ tion)0
by a delcent of the Mercury, the Mer; ¥ fetior
cury by force of the Catholick law of § iu
Nature will remain fulpended, and its § du
natural defcent will be thereby fuper- ¥ deef
feded. 0 il

So that the preffure or Gravitation of ¥ il
alighter Body upona mote grofs and ¥
weighty, will be occafioned, 1. Either #tn
by the Excefs of the quantity and ex- M ks
trinfick weight of the Fluid ipecifically ® il
lighter, or 2. by the advantage of its Po- 8 mu,
fition or Elevation above the Superfi- | 1j|
cies of the grofler Fluid, or 3. by the ¥y
interpofition of that common law of & fm;

Nature, #f evitetur vacuum, [

VALEL

I{hall conclude thefe general Obfer; ¥
vations, touching the Gravitation of & 1.,“;
Fluids, withthat of the Valve , deferi- &
bed by the Excellent Author of Hydrofta- égtﬁ‘l;ﬂ ;

tieal P aradoxes ) cap. wltimoy which was 8.
eertainly o anoft ingenuous Experi- & 4.

iy
i

Tor

ment, though I am not at all fatisfied |1 pi

with the Solution he givesofit, nor the E s
| " Con- §
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“'*;Tl!bg | Confequences deduced by him from
Wisof B i¢, touching the Gravitation of Water
et B upon Water, (Imean fenfible Gravitas
keliéd§ t1on) of the fuperior parts upon' the in-
e Meef ferior parts of the Water in free water.

t Jaw o

And I amas much diflatisfied with

w5y that obfcure Solution that .is given
fiee} thereof by the Learned Author of the
| Enchiridion Metaphyficum. "

N |
aion Oy

ofs and
Either
and &

And becaufein this one Experiment

| duly obferved and improved, tany of

e

ecifialy |
o its Por §

S‘JF{'Tﬁ-
by the
law at

| Ober:
mﬂf! {}f

|
|

|
|

the moft abftrufe: Conclufions of Hy:
droftaricks may be cleared even to [enfe;
I thall diftinétly examine it, and the pha-
nomena Appearing in it. .

The Inftrument is thus made, accor-
ding to that form which I made ufe of.

I took a hollow Tube of Laton, clofe-
ly fodered at the Sides and joynts, of 39
Incheslong , two Inches 4 1n the dia-
meter from the top to the bottom, with
a Brafs Valve at the end of it fodered

.| toit, and abrafs Sucker or Cover of the

fame fafhion with thofeufed 1n Pumps,
only in Pumps the Cover or Sucker
hath its head upward," in this: Inftru-
ment the head is downwird , whereby

' H 4 1%
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it being inverted it falls out about an’

Inch below the Valve, but - cannot fall
out more, becaufeftayed by the Frame
of the Valve.

Fig.7. ThisSucker exaétly covers the!

mouth ofthe Valve, that no water can
come in, when the Sucker is clofely

ftrained up, by a ftring faftned to it'in-
the inward pin of it, and fo conveyed.

up through the Tubes. The Sucker
thus faftned to the Valve or Box, and
the Box foder’d clofetothe Tube, and
the ftring conveyed up through the
Tube to the open end of it, the Engin is

formved according to the Figure in the

Margin, reprefenting <« the Tube, B
the String, € the brazen Box of .the
Valve foder’d to the Tube, D the Sucker
or Cover of the Valve let down as low
as it will go, with a Hook to holdany
weight appended to it ; which Sucker
being ftrained up with the ftring, clofe-
ly ftops the lower orifice of the Tube,
and Box of the Valve.

The Valve thus prepared, T ftrictly |
weighed the whole Valve, Tube, |
Sucker, and Thrid , with the wooden |
: Nut
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‘Nut upon which to roll the firing ,

which weighed inall three pounds,two
ounces and a half, or 5o ocunces and a

| half, -

The Sucker ( for fo I fhall call the
name of the Valve) weighed feven oun-
cesand one half: and I was curious in
weighing thefe things , becaufe - the
great ufe of my Experiments confifted
in the comparifon of weights of the
Inftruments themielves, and the Water.

I took then a great glafs Tube, of a-
bout five Inches diameter, and about
two foot and a half long, and filled it
with Water; though I ufed alfo ‘a
Leaden veflel of fix Inches diameter,
and four foot long, for the immerfion
of my Valve, which though it were
deeper, yet the Glafs veflel wasmore ac-
commodate to my ufe, and ferved as
well;and therefore I ufed it, and there-
upon made thofe feveral Trials.

(Fig.8.) 1. The Tube let into the
W ater, with the Valve open, would
freely fubfide to the bottom of the Wa-
ter; beit never {o deep, the watcr get-
ting up into the cavity of the Tube : for

tixg
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the moles of the Tube in that inftance, is
no morethan the length and thicknefs
of the Laton, the Brafs Valve and
Sucker 5 but the weight thereof being
morethan fucha fingle moles of water,
it muft neceflarily {fubfide to the bottom
of the water.

2. The Valvebeing drawn up, and
fuftained by the Thrid wound about
the wooden Nut at the top of the Valve,
whereby no . water could come into
the Tube, and then left freely to fubfide
in the water, would {ubfideto a depth
of one and twenty Inches, and fofwim
erect in'that depth of water, one and
twenty-Inches being immerfed in the
water, andeighteen Inches of the Tube
being in the open Air, above the Su-
perficies of the water. |
- And the reafon is, becaufe though
the Latonand Brafs be. {pecifically hea-
vier than Water, and) therefore will
fink,as in thelaft Inftance; yet becaule
now the Tube {its upon the water, as
oneentire Cylinder, anda Cylinder of

Laton thirty nine Inches long; and two |

Inches; broad filled with: Air only,:is

not

T
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it is 8 pot heavier than a Cylinder. of Water
i 8 of one and twenty Inches longiand two

I i.'&i .
I bem'é
Wate,

bottom

), and
abot
Valve,
2 1t
(ublide
a depe
fofwim
e 4nd
i the
pTob
the St

Inches ¢ diameter, but do equiponde-

| rate 5 therefore the Tube  finks no
| lower than one and twenty Inches to
| make an eguipondium between it felf and

the like bulk of W ater.
I therefore with all the exaé-

| nefs I could , meafured the weight of

the ‘Water commenfurate to a -Cylin-
der of two Inches 3 diameter , and one
and twenty Inches long, (the quantity
of the Tube (wimming in the Water.)
Firft therefore filling my Glafs Tube
very full of Water , I immerfed the
Valve open into one and twenty Inches
deep; then at thatdepth lifting up the
Sucker , and inclofing the one and

| twenty Inches of ‘Water thus impri-

though
Ly bez- |
e wil |
hecaié |

{foned 1n the Tube, and fo taking it out
clofed ; and then when out of the Glafs

(1 Tube fetting it to run into a vellel

weighed before, I find the weight of

.~ the included Water weighed fourty and

feven Qunces and half, or three pound
wanting half an Ounce, which is about
three Qunces' lefs than the weight 109
- the
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the whole Inftrument. And this abate-
ment it hath for the thicknefs of the
Tube and Valve, becaufe the water that
is preffed upon by the Tube and Valve,
and fo raifed out ofits place , is prefled
up by the convex or outfide of the Tube
and Valve, and commenfurate to it:
Therefore again ftraining up the

ftring of the Valve, whereby no water |*H
could get in, and filling my Glafs Tube lhe
of reftagnant water to the very brim or ,{‘55:'"'?
brink of the Glafs, and then T immer- | 5Wt
fed my Tube into the water to one and tuay
twenty Inches depth; the Valve ftrai- t v
ned up by the ftring, and preferved the Shp o
water that was impelled up by the im- toggh.
merfion, and thrown over: and this T %0t
likewife exaétly weighed, and found to the i
weigh nearupon the point of fifty one §#d
Ounees ¢, or three pound three Qunces §i%u
and half, which is about an Ounce more %5
than the weight of the Engine ; which § %
difparity might happen for want ofex- §4m
aétnels. But the {umme of it is, there f |
is no confiderable difference between | géin

the weight of the whole Engine, and ’[-

the weight of fo much Water, as will
coun- 4




v B Torricellian Erpeciment, 1o
1.} countervail in quantity to {fo much of
it the Engine or mingled Cylinder of 21
eriafl Inches thereof immerfed in water.
il Which gives us a plain agcount ,
+1f why and how much a Body lighter than
<7l the like quantity of water, will fit a-
»i | bove water,and why, and how it comes
o thef £0 pafs, that fome Ships draw more
el Water than others, and how much bur-
i1yl then they will bear, before they will
i o) Tink, viz. if the Shié’. or Barge with all
~mer.} its Cavities and Lading, be not heavier
. nif than fuch a folid bulk of water, as e?uals
i} the whole < Aoles and Cavity of the
+fife| Ship or Barge, the Barge will live,
- | though it draw water neer to the very

Pt‘;ﬁl i top of the fides of the veflel. ~And if
-'aulnd »| the Ship or veflel belighter thanfuch a

u‘ryuﬂﬂf moles of water as equals the whole con-
que | Hinent of the Ship cr Barge, fo much of
<00t the Ship or Barge will emerge above

il | the water.  Forin the inftance in hand,
| in as much as 21 Inches of immerfion
of the Tube, was the produét of 1ts
- whole weight of three pound , two
“/| Ounces and half; and thofe one and
% 5 twenty Inches thus immerfed , were
5 | equal

I \

ity P

groreX |
j Lot |
erwel
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equal in weight to'a bulk of Water', ﬂmft%
commenfurate to - that Cylinder of a1 ||® -
Inches immerfed, the reft of the Tube (P
viz, 18 Inches, did flote erect upon: the. wdt
Waters for if it! fiould: havé fubfided,” the 5
the moles. of Watet lifted up out of its | %
placexwould have exceeded the weight .
of the whole Valve; Wiz, three pound, |’ §
two Ounces ', and half; which by the Waz,
tules and Laws of Hydroffaticks it may %?M
novdo, - o st
' 4. Ifthe Suckerbedrawn up 5 and e duck
then immerfed {folow, that the portion ey
of Water impelled upby the Tube 5 do oWl
exceed the weight of the Sucker; vizl7 | Wi
ounces and half § the Sucker will be | @
{uftained by the preflure of the Water {mimere
upon it=as fuppofein the 8t Figure'it lergoth
wereprelled even to L A, or N O;which Pﬁﬂy_gm
is nineInches below the Superficies of | ¥,
the Water. And thereafon 'is | beeaufe §lr
the Sucker is now' the' moveable Bafis |y,
of theincluded Column of Air, which §%im
is @ light Body, and fo gravitates no- JUH[

thing upon the Water'; ‘and the Sucker § %y
beingas it were the Bafis of that Co- | e},

lumn, and moveable, weighs but feven | ffﬂﬁngj
Qunces |
. P

5
|
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¢ | |
b, | Ounces and half, and the Tube fubfiding

rdylas low as LafoxNO', prefleth up a
¢ Ty Portion of Water of double that weight,
ot  and this portion of Water bears againft
il the Bafe orSucker more forcibly and
| powerfully than the Sucker can bear

ofi S

el agamﬂ: by .

widll 5. But if the weight of ‘a moles of
y ol Water , commenfurate to {o much of
o 'the Tube as is immerfed in the Water,

¥ belefsthan the weight of the Sucker,
i the Sucker by its own weight will fub-
! fide, notwithftanding its immerfion in-
F;“ i toWater. : |

.4l +By iterated Trials I found, that if I
' 1k keptup the Sucker by the Thrid; and
f‘:ﬁm ' immerfed it to ten Inches, or more, and
el letgo the ftring, whereby the Sucker,
ILsﬂuh'*h though now at liberty, would yet not
WS fubfide 5 but remain fufpended by the
ﬁmfﬁm preflure of the Water upon it 5 yet if
%’ il Igently raifedit up, ’till it came only
X 'h%‘h to an immerfion of four Inches and half,
VI the Sucker would f{ubfide s wherefore
e ld?;,-' clofing in the 1ncluded’ Water ‘at that
2 G depth, by lifting up the Thrid, and fo
m ¥} clofing the Sucker, I weighed that in-
clofed
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112 Dblechations touching the
clofed Water, and found it juft weighed
as much as the Sueker, viz., {even Oun-
cesand half, and there could be nocon-
{iderable odds here by the shicknefs of
the Tube, the immeried portion thereof

being butfimall, and thelides very thin.
6. But becaufeI would purfue the
proportion to the uttermoft , I kept up
the Sucker: with the ftring, ’till the Jailk
Tube came to ‘the immeriion of four uu
Inches and: half, and then fubfided 5 T il
then inclofed that four Inches and half
of Water,and kept upthe Sucker , and §u(
:mmerled the Tube "with the inclofed § l
four Inchesand half of Water, and gent- Jam
ly raifing itup, it {ubfided at nineInches §ii
ilﬂiﬂﬁfﬁﬂﬂ. , ' Lf,;-;:-;'
And the reafon isthe fame as before, §bim
for the included cavity of nine Inches, i
had in it four Inches and half of Aik,
which weighed nothing; and four In-
ches and hﬁf of W ater, whichas before |
is hewn, weighs feven Ounces and half; |
and the weight of the Valve which/|
weighs alfo feven Ounces ‘and half; the |
whole weightof the included Air, Wa-/
ter, and Valve, weighing only fifteen |
: Ounces 1
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broa
led 1
peer

1
=



Torricelliny @rpeximent, . xag
ded |©Ounces, and a Célumn of Water.of nine
e {Inches highs and two Inclies:and half
g bmad equal to'the cavity of the immers
s off ﬁ:d nine ?nches of the Tube, would have
it"’fﬂﬂi been of the fame: weight: wuh the fout
tin. § Intches and halfofincluded Water ; sand
etiefl the Sucker ; whofe weightcis, now ta
rza rdake dod the uppermolr four Triches
I thelf and half of Airy {pace ;! and fo there:is
thulan : equipondinm  between, the included
led; I four Inches and half of included Water,
i itogether with the weight of the Sticker
,ndfl to a Cylinder of  Water of ‘niner Inches
ot long 5 “andrtwo Inches and half:broad;
Jgrm commenfurate to the like cavicy of the
[iches f Tube, and/the like quantity of rine Ind
,th:s of Water, impelled! out ofiits plack:
i | by nine Inches of the  Tube itmerfed
ey | below the Superficies of the Water. i
.ﬁm,r y And the {fame rule and prc}pcmrtmn
oy I will hold upon:ithe like/'quantity  of
hemmmmre W ater:taken in ,jrand:a deeper’
Jhali | inmerfiony:lalldwing the famé thing!
ohich | for¥£hat “thickaels of the fideés of the!
if, the 'ﬁubc ‘which zpon a deepimmerfion is:
¢ | moe. confidérable than upoman immer-
et fion of four Inches and halfi: ~
D”"“S ol .2 I 7 And
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114 Dblecbationg tonching the
7. And although Idid not makean | &
‘2&ual trial how much weight an b
empty Tube, deeply immerfed , would b
be {uftained by the Sucker without {ub-
fiding ; yetby this proportion 1t 1s cafie
to be calculated, wiz. that the Tube be- g vie
ing kept empty , and immerfed to any |
depth below tour Inchesand a half, the § o
Sucker will fuftain without fubfiding
fuch a weight, asis equal to a portion §hur
of Water commenfurate in bulk to fo | ir
much of ‘that empty Cylinder in the §jm
Tube, asis deprefled below the Superfi= | by
cies of the vetlel of reftagnant water. ' J i
So that if the empty Tube will fuftain |
feven Ounces and half (the weight of | u:
the Sucker;) at four Inches and half 1m-= ¥,
merfion, it will fuftain fifteen Ounces at §u
nine Inclies immerfion, thirty Ounces: § i
at eighteen Inches immerfion, {ixty di
Ounces at thirty {ix Inches of . immer~ ¥y,
fion; for an empry Cylinder of thirty {ix: ¥4,
Inches long and two Inchesand half §y,,
broad, will contain a Cylinder of Wa~§ ¢,
ter of fixty Ounces weight, allowing § o,
fomewhat as before, for the thicknels § i
of the fides of the Tube. . 3’ s the§

|
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8. Inthis itappears that the Water

t doth not gravitate upon the Water,
| but gravitates upon a Body lighter than

itfelf, though this Gravitation be im=

mediately uponaBody as heavy or hea-
fg&ﬂ When there is nothing

8 but Air inthe Tube, the Sucker is the

| moveable Bafisof that  Air, and it gra-

gl vitates immediately upon the Sucker,
i but mediately and remotely upon the
8 Air above it, when there is a little co-
# lumn of Airinthe topof the Tube, and
pil below the Superficies of the Water, and

under that a column of Water, and un-
der that the Sucker. If the whole Con-
crete be lighter than {0 much Water,
it gravitates upon the Sucker, Water,
and Air, becaufe though the Brafs be
{pecifically heavier than Water, and the
Water over it {pecifically of an equal

mef weight with Water 5 yet the quB.I]tlt:i‘.-

tive or extrinfick weight of both is lefs

| than the weight of fo much Water as is

'Wed equaltoa Bulk or Cylinder of Water,

pjf entirely commen(urate to the quantity

i of the Air, Water, and Sucker, below
| the Superficies of the Water,

2 9. That
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9. ThatwhenaBody lighter than
fo much water is within the compalfs of
the Superficies of the body of reftagnant

water, the water prefleth upon itup-

ward, impelling itup, as here upon an
immerfion of the Valve laden with four
Inches and half of water, and likewife
with the weight of the Sucker, into nine
Inches of water, an equal quantity of
water to the moles ;? the immerfed
Tube , wiz. nine Inches fuftains the

Sucker,norwithftanding its ownweight

and the weight of four Inchesand half
of water incumbent upon it, becaufe
thofe two weigh but fifteen Ounces,and
nine Inches of the /exterior  water
weighs as much, and fo there 1s an egu:-
pondium between the potentsa [ustinens,
and the pondus deprimens.

CHAPD.

al
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_ CHAP., V1L
o |
nulll Concerning the Space derelicted by the de-
olll ~ feent of the Mercury inthe Torricellian
Experiment, and what it is not, or what
it 15 that fills it.

Aving gone through the two pre-
mifed Confiderations, prelimi-
ghff nary to this Inquiry, Inow come to the
il third General, namely what it is that
M fills the fpace derelicted by the delcen-
ding Mercury in the Tube. And firft I
el thall confider , whether it be a Space
il purely void ofany Body. 2. Ifichath
. fome Body that fills that Space, I {hall
# confider what itis not that fills it. 3.1
' fhall confider what it is that moft pro-

bably may be thought to fill it.
 Firft therefore [{ay it is not Nothing,
or a pure Vacuity, but it is fome cor-
poreal {ubftance that fucceeds in the
.| headof the Tube, derelicted by the Mer-

| cury. .

| A?nd here 1. I fhall not enter into
I3 any,




T e s e e g | T EME i d

B

118 Dblerbations touching the
any large debate touching the poffibili-
ty or impoffibility of interfperfed or
coacervated vacuities in any parts of
the Univerfe: neither 2. fhall T infift

upon thofe obfcure evidences of the in-

exiftence of a Body in that dereliéted
fpace; as namely the communication
of Sounds, or the reception of Light,
or tranfmiffion of Colours, or other vi-
fible fpecies inor from it.  But 3. Ifhall
ground my Conclufion from thofe more
fenfible and apparent Pheromena which
do evince it; mamely, thofe fenfible
plain Effe@s in that feeming empty
Space, which could never be produeed
butby the contiguity and prefence of
fome corporeal fubftance , filling thar
fuppofed empty fpace.

1. Iris moft evident to any man’s
fen'e that will but try it,that if the Tube
be open at both ends, and filled up with
Mercury, and then one end itopped with
the finger, and the other encF inverted

and immerled in the reftagnant Mer- |
cnry, whereby it defcends from the top

of the Tube, a ftrong and fenfible At

traction is wrought upon the pulp of |
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Torricellian Erpeviment, 119

'the upper finger that clofeth it , which
\continues and grows more and more
forcible , fenfible , and evident, the
farther the Mercury is removed from
| the upper end, and approaching to its
| ufual ftation of 29 Inches.

This Attraction' is impoffible to be
| without the contiguity of fome Body
to the pulp of the finger, which cannot
be the Mercury it felf, for That in a
Tubeof four Foot long is removed a-
bove a Foot diftant from the finger, by
that time it comesto its ftacion ; yet ali
‘this while the ftrong fu&ion upon the
pulp of the finger continues.

~And they that go about to, tell us,
that it is not Attracion or Suétion by
31‘11{ power within the Tube, but by the
pulfion of the incumbent column of
Air, need no other confutation than
their own {enfe to affure them the con-
trary ; for moft evidently the force that
the finger feelsis from within, and not
from without: .and this Solution by
Pulfion, isgiven only to gratific that
imaginary Suppofition that fome have
entertained of the Aery Column,where-
of in due time. Ig4 2.The
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re0  Dblerbations touching the
2. The inftance of: Hanoratus Fabyi:
in the 62 of his Phyfical Dialogue (though
not tryed by my{felf, yet afferted to be
tryed by -him): puts it jout of- queftion::
It at the upper end- of the! Tube there:
be fixed a folded Paper,: which'may beas
extended by any force,: but othertdife
contracting it {elf’ (in the:manner of
Paper-LantHorns made by School-boys):
this plickta charta willby the {'ubﬁdmg
of the Mercury beunfoldéed and extent’
ded , rwwhich éould: not be, ; but by the!
cc:f‘uttgum,z of fome Body untoiit: 11 5eiis
. Theinltance given:by, Zinws, and:*
im proved by:Eabri; #bi fupra; of an emp-
ty Blaclmgr clofe: t}fr:,d and faftned to the
upper end4nd the: infide”of - the Tubey
extended:-after the delcent ofithe Mer—
cury,and again contraéting it felf to its;
former dimenfion by the " inclination
of the Tube, makes it plain, ‘that this
Extention is the effect of fome:included

" Body in that reli¢ted {pace) whichis not

the bare grofs body of :the Mercury
which is removed a Foot.or more below
ity and in 'which there 1s; not ‘{o much

as pretended to be: any Magnetick quas |
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v §l lity .in relation to the Bladder: "

iz § of the Airincluded in the Bladder, that

i@ extends it by a natural expanfion;“tellus
k=@ an invention fitted  to ferve theé Suppo-
ikl fition of the prodigious natural Elatery
it of uncompre(s’d Air; whereof hereaf-
o ter.. = L aud sueyl BT
wyll ¢ Itis true  that if this Bladder hath
oy any little orifice, or hole opéninit’, the
wf diftention will not enfue 5 but the rea-
e fonnthereofis evident, (not upon their
' Suppofition of the impediment'of the

il natural Elater of the Air included in’

- § the Bladder, ) but becaufe in that cafe
d¢ § the Attracion is made as well upon
e § the infide of the Bladder through the
- R orifice, as upon the outfide, and fo the
yis § Bladder obtains the fame confiftence as
it § aefirft 5 but where there is'no orifice,
fis § the Attra&ion can only be but upon
4d | the outfide of the Bladder , upon which
ot | there neceflarily follows an Extenlion
wy || of the Bladder, afid a neceffiry Conle-
it | quent thereof is' a Dlla_tatmn and Ex-
uh | Panfion of that little particle of Air in-
w | luded init; to the uttermoft dilatnt:{m
& that

i

i [ . And they thattell us.it isthe Elatery’
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that that attractive force can giveit, or
produce in it, which is not by natural
Elafticity, but by forcible Tenfion.
- Upon thele and the like {enfible and
plainInftances it feems undeniable by
any , that will not abandon his own
{fenfe, that itisaot Nothing that is in
that derelicted {pace, butit is fome bo-
dily {ubftance; for otherwile it were
impofhible that thole,and the like enfible

effects could be produced: for regular-

ly, all natural bodily effets are wrought
by a contaét of fome Adéive body up-
on the Patient, |

e T

CHAP. VIIL

Concerning the Body [upplying the derelicted
Space in the top cy‘f the Tube, and firfl
what it s not,

IN the former Chapter I have conclu-
ded, that it is fome corporeal Sub-
ftance in the [pace derelicted by the

Mercury 1n the topof the Tube, though |

not confpicuous to the fight : and now

1



| Torricellian @rperiment, rz3
. 1fhall confider firft what it 1snot, and
| 2. what it feems moft probably to be.

|  There are two general Opinions

¥ touching it: one that fuppofeth it is
LW fome Body thatcomes de forss into that

18 derelicted fpace; and thofe again fall

¥ into feveral Opinions ; fome {uppofe it

| to be theforreign Air that pervades ei-
| ther the Pores of the Glafs, or the Mer-
| curyy others thatitis Zzber, or Ethe-
‘8 real matter, or (which isa differing kind
of Explication of the fame thing) that it
1S des Cartes his materia fubtilss, or his
Third Element, the ramentaor filings of
Atomical Bodies. The other gene-
ral Opinion is, that itis a bodily fub-
| ftance, notcoming de forss , butarifing
from the included Mercurial Body.
Now as to the former of thefe gene-
ral Suppofitions thatit comes de foris, 1
fhall difcharge the queftion from that
B Suppofition of des Cartes his materia
| fubtilis, for thereis no probable evidence
ofany fuch Principle, it being only an
¥ imaginary {ubftitution s andifitbeany

wifl thing befides imagination , it feems to

| - bebut Air, or at moft that fubtler p:-,zril:c
1 ol




124 blerbationStouching the
of the Univerfe called:e£ther , which

poffibly may be nothing :elfe but the

{ubtler 4nd more - refined -parts «of the

Air, difgrofled of thofe vapours or Effis-

via, which obtain ordinarily in the 1n-
ferior ‘parts of the Adr,. commonly cal-
led the Atmofphere: i 0

And therefore one/method of dileuf-
fion of thisqueftion will poflibly be ap-
plicable to both thefe Suppofitions,  of
the admiffion. of forreign Air or «&Ether
into the dereliéted {pace /in the Tube
above the Mercury.

If therefore it be forreign Air of <£-
ther that occupies that place, it muft be
upon one of thefe accounts, “vz. either
that the Air or +& theryupon the account
ofits own fubtlety and tenuity, freely
and of its' own accord pervades the
Glafs orthe Body of the fubfiding Mer-
cury, and {0 takes up the derelited
room : or ¢lfe thatalthoughof its own
sccord it would not penetrate through
either of thofe two Bodies, yet that it 1s
as: it ‘were: forcibly ftrained through

the pores of the Glafs or Mercury, and"

by the fubfiding of the Mercury, and the
re-
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| percolatedinto that vacant fpace.
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 refiftence of Nature againft Vacuity ,

~./As to the former of thefe .Solutions,

! 1t {eems altogether-unreafanable to 1ma-
jl'!f !

gine any freeorunconftrained penetra-
tion of the Air; ‘or «£ther, into that
{pace: for although the Glafs, and like-

' wife the Mercury are not-altogether de-
| ftitute of Pores, yettheydo not run in
¥ a ftraight uninterrupted ‘line, but are
| crofled and obftruéted by interpofed
| filaiments, that muft neceflarily ftop the

| fre¢ paflage of the Air or e £ther through

| them, [othatthey are not wholly per-

vious to thofe Bodies. i
And that thisis fo, appears by thi
one iaftance, whichis as good as a thou-
and.
If it were true, ‘that the Air or o £2her

 -did freely pafs “through the' fuppoled

ipores of the Glafs or Mercury, the Mer-

| cury would never be fufpended at twen-

ty nine Inches, but ‘would wholly. fink
Anto the veflel or reftagnant Mercury ,
forthe infinuation ofthe Air or e&ther
-~through the Glafs or Mercury ', would
fupply the vacuity, as well below twen-
51 ’ ty
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ty nine Inches as above, and {0 accom-

modate the derelicted fpacein allits E-
vacuation, as well asin part, and like-

wife would accommodate the Mercury

in its natural defcent without any-in-

convenience ; and yet wefind, that at
twenty nine Inches the Meccury keeps
up, and fubfides not.

And that which puts it out of que-

{tion, that the natural irruption of the
Airor «£zher fills not this Space, is this:

let but the leaft orifice, no bigger than
the pointof a {mall Needle be made in
the top of the Glafs Tube, the Mercury
would entirely defcend, and not be fu-
ftained at twenty nine Inches , becaule
here 1san admiﬂ}i)on of forreign Air to
fupply the fpace derelicted by the Mer-
cury, as faft as it delcends. And.the
{ame effe@& would follow, if the Air or
£ther did penetrate through the fmall
pores of the Glafs or Mercury. And fince
we {ee it doth not obtain that effeét, we
have reafon unqueftionably toconclude,
it hath not any admiffion 25 extra

through ;thofe fuppofed poxes of eicher |
It |

-of thole Bodies.,

e -
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v § - It remains therefore to be confidered,
i 8 whether that by the great contention
i 8 of Nature againft Vacuity, and the for-
u ¥ cible firefs of the Mercury on its defcent
o8l downward, there be not a kind of for-
.18 cible ftraining of fome Aery or Ethe-
| veal Particles through the Glafs, or at
| leaft through the Mercury, which is
e i partly expoled to the external Air.
ih I anfwer, firft, as touching the per-
sl meating of Air or e£ther through the
wll Glafs 5 it feems utterly impoflible, for
il the reafon before given. Indeed the
il vigor of Light or Fire penetrates the
i-§ Glafs, not (as it feems) by any tranfition
8 of any Corporeal Subftance, but only
ol of a v, virtas, Or viger, which commu-
:§ nicates the quality of Jumen or calor to
+| theBody that it finds there, but conveys
¢} motany Corporeal Subftance tran{mat-
oI} ted throughthe Glafs.
qel + Secondly, as touching the fuppofed
e firaining of the Air or «£tber through
& | theMercury, and difcharging it in the
| Tammicy of the Tube: 1 muft needs fay,
47| thatin fome inftances the forreign Air
will make a vilible petforation and
tran-
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128  Dblerbations touching the
cranfition through the: body: of Metcu-
yy , as'‘well as of W ater. . .

1f 2 Tube of Glafs fealed at :::.nefeﬂ&, _
be filled wwith Water; ‘'or Mercury, and |

chen inverted in the free ‘Air; (unlefs
che Tube be ‘extremely fmall) the Mer:

cury will fubfide’ anddefcend by 'the.

{idesof the Tube;  and ithe) Air alcend

through it ina Pillar or-Bubbles: i the |

midft, in the very fame ‘fucceflive order
as the Mercury defcends;; ‘the Mercury
thus laterally defcendingyimaking way
for the afcent of the:Airy and the Airin
the [amefucceflive moments alcending;
flling theyoom relicted by the Mercu-
vy and thisalcent ofthe Air is evident
and con{picdous tothe Eye.

But inithe matter ini queltion , there

(eerns to’be no fuch pervading off the

Aircheough the pores of the fufpended
or reftagnant Mercury. i dy2)
- Firft) if fuch a eranfition/of the Air
were through the colimni and reftag:
nant Mercury, it muft' necds  (as 1 the
formercale) make a 'vifible appearaiice
theredf in:the Mercuryy! and raife: fome
cumulvnous pheromerain it, burno fuch

thing |

th
14
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thing appears to theeye in the Torricel-
§l lian Experiment!

L ¥ - Secondly,thedifficulty of the zranfi-
tus of the external Air through the
Mercury in the Torricellian Experiment

—

e § is infinitely greater thanin the inftance
i ‘above given : for in that initance the
Air hath but one motion upward , and

1s affifted in it by the Mercury giving
way to it. But ]);Erﬂ in the Torricellian
Experiment, there muft beadouble 1n-
27 tention and motion of the Airyviz, 1.1t
(il muft defcendends terebrate through the
w§ reftagnant Mercury, and then when it
w'f hath pafled that diﬂéculty, it maulft tere-
af brate through the ere column of:
Mercury afcendendo, And itis not con-
el ceptible thatthe pores of the erectand
dell reftagnant Quick-filver 5 croffing one
4§ another in relpeét of their pofition-and
| fituation , can accommodate fuch a
dir} erooked and contradiGtory motion of
ap+) any particle of Air.
del o1 Thirdly, again it eanpot reafonabl
e -be thought, but thatif there were i‘ucg
we| 2 franficion of the Air through the re-
ut | ftagnant and {ufpended Quick-filver,
fd K bug
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r30 Dblerbations touching the
but it fhould be as reafonabe to conginue
-frer the fubfiding of the Mercury o
twenty nine Inches, as before, the paf-
fage remaining ftill open through the
Mercury. The coniequence whereof
would be, that the whole Tube would
be fupplied with Air, and confequently =
the whole body of Mercury be emptied
intothe refragnant veflel ; as when 2
little Pin-hole is made inthe top of the
fealed Tube. |
Tourthly, againif it were forrreign
Air or JEther that were admitted, it 15
not eafily conceptible, how the finger
ftopping the upper orifice of the Tube,
" fhould be attraéted inward, or the Blad-
der diftended, as in the former Chapter;
for the immiffion of forreign Air
through the Mercury , or Glals, muit:
rather contract than expand the Blad-
der, by the acceflion of an external com-
preffion from it, as will happen upon
the leaft hole madeinthe Tube. Upon
thefe and the like reafons it feems to
me altogether improbable, that the de-
reliéted Ipace fhould be filled with Air

or JEther from without, by an intro-
miffion

2
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miflion of itthrough the Glafs ot Mer-
cury. -

s T
CHAP. IX
Comecerning the other Suppofition, :mmﬂj';

that this dereliited Space @ filledwith
4 Body ab intra.

Ince therefore I have concluded, that
L) thisdereli¢ted Space in the Tubeis
filled with a Body, and that That Body

comes not b extra, and there isino Bo-
dy within to fuppply that room but
the Mercury, or that which muft be ex-
tracted fromit: and in as much.as the
Mercurial confiftence it felf is defcended
to twenty nine Inches, it remains necef=
fary that this Body that fills the dereli-
Ced znterflitinm, muft be a fubtle body
extracted from the Mercurial body.
But how, orin what manner this is ef+
fected, is inquirable,

And now beforeI come to the Inqui-
ry itfelf, I mufttake notice that there
are three kinds of inftances of the Torrse
sellian Experiment, K a i
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132 Dbletdations touching the

1. The firft is, where the Tube 1s juft
¢wenty nine Inchesand half long , and
{ealed at the top, and then filled with
Mercury, and inverted into reftagnant
Mercury, without any admiffion of any
Air; and though that be difficult to
effet, yetif it be effected, there is no va-
cant fpace left, but the column of Mer-
cury adheresto the top of the Tube, it
being its juft tation. :

2. ‘The fecond is, when the Tube is
above twenty nine Inches‘and half, fup-
pofe four foot long, fealed at the top, and
filled up to twenty nine Inchesand half,
and then inverted, whereby the Air ri-
feth to the top of the Tube, and the
Mercury fubfides not only to twenty
nine Inches and half, but much lower,
namely as far as that column of Air 1n
¢he upperend of the Tube is by tention
extendible by the force of the defcenfion
of the Mercury, which being about
eighteen Inches of -Air; poflibly by the
delcent of the Mercury will be extended
toabove twice the length, whereby the
Mercury may {ubfide 1t may be to about
fourteen Inches, (I amnot curious in
she Calculation.) 3.aThe

-
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Torricellian CLpeLvnent, 133

The third Inftance is;- where the
Tube for the purpofe is four foot long,
{ealed at oneend, filled with Mercury
without any portion of Air admitted,
whereby the Mercury inverted into a
veflel of reftagnant Mexcury, {ubfides to
twenty nine Inches and half, and {o
leaves about eighteen Inches deferted
by the Mercury.

And though in the purfuit of this dif-
courfe there will be ul% of the difcuflion
of the two former Inftances, yet in this
place only the laft of the three yeilds the
Inquiry, namely what it is that fills that
{pace derelicted by the Mercury.

AndI adventureto conclude, that it
is a {ubtle Corporeal Subftance extra-
¢&ed from the grofs Mercurial Body, or
forced out of it;;

The metheds of this Separation are
two, the one propoled by Liwns, the
other offered by others.

- That of Zéwws (if T underftand him
aright) feems to be this: namely that

by thedefcent of the Mercury,andiz obfe-

quinm natur < univer(alis, for preventing
of Vacuity, there are taken away fuccel-
Ks flively
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124  Dblerbations touching the .
fively fromthe fuperficies of the Mers ol
cury certain fcales as 1t were of anin- |
divifible profundity, and thefe are rari-
fied into a fubtle invifible confiftence or
vapor,which fupply that deferted fpace,
and make up a kind of funiculus that
fufpends the Mercury to the Tube,and 1s A
coextended to the whole vacant fpace 9
gradually, asthe Mercury defcended.
This [gems to be fomewhat difficult,
efpecially confidering the heterogene-
ous parts of the Mercury, whereof fome | .
feem to be of that folidity, that are un- i
capable of fuch a feparation. |
Befides it would be difficult to con- | -
ceive, how thefe fuperficies of this Body ?
fhould in a moment, by the inclination  §f ,
of the Tube, be rejoyned tothe Mercu-
vial body and conliftence and i a
moment again, upon the’ye-erection of
the Tube to its perpendiealar pofture,
be rarchied from fo grofs a confiftence §i °
into {o fubtle and invifible a nature s §f '
both which will be the effe@s, one ‘of
the inclination, theother of the re-ere-
¢étion of the Tube. |

" Therefore I fhall rather choofe ano-
ther,
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Torvicellian Crperiment, 135

| ther, and , asIthink a more accounta-

ble Solution. .
It is plain to our daily obfervation,
that all Bodies , efpecially fuch as are
liquid or fluid, do continually fend out
from them certain f{ubtle Efflwvia, {carce
perceptible tothe Eye, but manifeft in
theireffe&s. Itisalfoevident, thatall
Bodies , efpecially fluids, and fuch as
confift even of Heterogeneous parts, by
ftrong agitation, by heat or motion,
have many of their parts refolved into
a more fubtle confiftence, than appeared
before fuch agitation. Thus Water by
heat or violent motion refolves it felf
into vapours or fteams.
Mercury is of it {elf an heterogeneous
body, confifting of fome more folid , o-
ther more fluid and moift parts. - It any
man fhall take the pains violently to
fhake Water and Mercury together, and
throughly wath is, he fhall find the {hi-
ping parts that are the more fluid, fe-
vered from little black or dark granules
like Sand, which will gradually fubfide
vifibly in the water into a heap , before

the nimble fhining particles unitec
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126  blerbations couching the
to them,and alfo certain Airy corpulcles
rifing to the top of the Water.

And as thus by the {eparation by wa-
tet, fo by a ftrong heat the Mercurial
Bodies will be in a great. meafure re-
{olved into a fume or imoak, which ne-
verthelefs (as is faid) will coagulate a-
gain, and affume the former Mercurial
confiftency, at leaft in a great meafure.

‘Mercury, though it be one of the col-
deft Minerals, doth contain and fend
out from its body certain Effiwvza, and
noxious vapors , as they experiment
that are converfant in Mines of that
kind.

If any man obferve the defcent of the
Mercury from the top of a long Tube in
the Turricellizn Engine, he fhall find
the defcent not {o quick and nimble, as
if both ends were open , ‘and (contrary
to the ufual acceleration: of defcending
heavy Bodies) more and more {low and
faint, the nearer it comes to its{tation ;
which is an evidence :that there 1s a
luét4 and contention in Nature, while
it extrates, feparates, and abrades the

parts, that muft {upply the derelicted

{pace,
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» @ fpace, and likewife in giving them a
¥ tenfion or dilatation anfwerable to it.

« @+ Theythat have exerciled ‘much the
i T orricellian Experiments, and thole of

the like nature with Mercury, have ap-
i@ parently found that the frequent itera-
» Wl tion of thefe Experiments have much
ul @ imbafed the nature of Mercury , depu-
B\ rating it from thofe fubtle fteams and
ol Eﬁ’wm that naturally attend it, and

thereby the very Mineral it felf becomes
« § more yvapid, difcharged of itsf{ubtle Spi-
o @ rits or parts ., and rendred lefs ufeful
u @ net only for Medicinal but Mechanical

| Experiments : whereby it appears that it
.« B lofeth fomewhat cf its more fubtle fub-
in B ftance by iterated Experiments, and
o B will prove more fluggith. For this I
s W eall to witnefs Honoratws Fabri, in the
« I latter end of his Philofophical Dialogues,
« || andfome of our own Nation that have
4 || afferted the fame, andin my own Ex-
perience I have alfo found it true.
| Itiscerrain, that when Mercury, or
|; || anyother fluid falls ina Tube, the high-
1 | eritfalls, the more force it hath, and

. | the greater compreffion the lower parts
7 I TECEIVE

&




138 Dblerbations touching the
veceive from the upper; for all Bodies
that delcend, defcend with the greater
force, according tothe altitude of their
defcent,as I fhall have oceafion hereaf-
ter to obferve.

T he defcent thereforeof Mercury in a
Tube of fix foot high , is much more 4 .
powetful than a defcent from four foot |
high 5 and That than a delcent from
three foot, or twenty nine Inches high,
and confequently the compreffion of
the inferior parts by the fuperior; and
in a greater defcent than.ina lefs:
theagitation of all is the more vigorous

And yet (as I before {aid) it is evident 1n

T L
e . ST W e g

the deicent of the Mercury froma Tube # ;o

of four foot high, ftopt above, and im- | e

merfed beneath in reftagnant Mercury, ;ft

- s not without a /«#a or contentions ‘M.
and although the higher the Tube!is, | Iﬁ
= the defcent at firft is more quick, yetit | &
oradually grows flower and flower, § "

il it come to the common ftarion of ¥ *

its {ufpenfion, viz.twenty nirie Inches |

and half, or thereabouts. But yet even § f“

in the firlt eforts of its motion, it 1S NOE | .

{o quick or violent, as its own natural f&f

|

motion
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m motion would otherwife attain for it,

#“’ yeceives a remora and lmpﬂdimﬁ’.nt b}r
"1 thedifficulty of feparating of its fubtle
“‘w- parts.
‘ " Thefe things are apparently true to
i E any man’s obfervation , and from thefe
WS obfervations I frame thefe Conclufions.
o i? 1. ‘That the fubftance that fills the
W head of the Tube, as the Mercury de-
‘L]JI {cends, are the Efffavia, fteams, or {ub-
VI tle vaporous parts of the Mercurial
ﬂﬂd]j BUdY

;:! 2. That thefe fteams or ‘vapors are
O | feparated from the Mercurial body by
“‘”“ | 2 double immediate means. Firlt by way

el of Expreflion, of ' driving them' ott
Lm’ | by theftrong deﬁ:nndmg motipn of the

ourf E ercury, the compreffion of the inferior
will parts by thefuperior, and thegreatagi-
% | tation of its parts the grofler Mercu-

@\ rial parts coming clofer togeth{zr, and
weil} diving out the more fubtle and vapo-
ot} ‘rous parts.  Secondly by way of Ex-
ki tradbion, or ftraining ouf thofe parts
¢@ | thatare more fubtle and fluid, and ca-
suf! pable of Expanfion, and fmm hence
it} arifeth that /w74 and mora in the defcent
rion of
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of the Mercury, by theftraining of the
Mercurial vaporous bodies, and raking
themout. And

That thofe parts thus extracted
are dilated and extended to as great an
amplitude and tenfion, as the ftrength
of the defcent of the Mercury, and the
amplitude of the fpace it leaves re-
quires ; which tenfion allo contributes$
much to the retarding of the fwiftnels
of the Mercurial defcent.

4. And becaule at twenty nine In=
ches and half, the weight of the Mer-
cury decreafeth tofucha ftate, as cannot |
work any farther {feparation ‘of fubtle/
matter to {upply any more room, it
ftays there, and defcends no farther, not
having ftrength enough at that hight H
to feparate any fubtle matter from it 1)
felf, to fuplply the fpace it thould leave}
by fuch deleent. - | -

Although the immediate caule
of the feparation of the fubtle matter of =1
Mercury, and theexpanfion or dilata-& &
tion thercof, be the force of thedefcents® /i
and weight, and preflure of the Mercu-§ = |
ry, yet this is performed 7z obfequivms Tl
HHi-0

.

= =
5 3 =
—= e



Torricellian @rperiment, 141
\univer[alis nature, for the avoiding of
the diffolution of Continuity, or, which
is all one, ob fugam vacui.

6. And thefame reafon matatis mu-
o\ tandis willbe applicable to the fulpenfi-
on of water in a Tube,which will be fuf-
pended at 31 foot,or thereabout, as Mer-
4 cury is at ewenty nine Inches.For by the
fame means that fubtle parts are fepa-
@ rable from Mercury ; fubtle parts are
much more feparable from Water, by a
[of ftrong tenfion or compreffion of it, as
\ieed appears by the raifing of innumerable
ot Alry Bubbles out of a veffel of Water,
ilet by the ftrong tenfion of the Air in the
il Air-pump, large inftances whereof ap-
‘vl pears in Mr. Bsyle’s Experiments, 19, 21,
st A3, s

it Thewhole procels and model of the
el falpending of Water in a long Tube
above one and thirty foot long, and
.ue| Bow it fubfides to about one and thirty
. df ooty  and no longer. vide apud Shottum
ﬁaﬂ'- I his mirabilia Vari lib. 3. cap, 3, in Ex-
| perimento Robervalli Magnani ¢ Berti.
- And now if it be faid, fuppofe the
e ‘Tube were feven, eisht, or ten foot
e long,

3 -




142 Dblerbationg touching the
long , or if it were, three or four foot | s
long, and the upper end were a Bolts §
head, that fhould contain three or foug | ot
pound-of Mercury, this would fubfide ! the
to twenty nine Inches: where fhould § to
there be Effiuviato fill fogreat a ipaces § up

Ian{wer : the more Mercury defcends W dx
to twenty nine Inches, the more Efftur § M
wia there will beto fill that place that )
the Mercury left, and {o the Supply will 8 pud
neceflarily be as liberal, as.the {pace the | M
Mercury took up before its defcent to 29 | ai
Inches and half, becaulethereisagrea- § &
ter {tock of Mercury to yeild it, and § i
a greater continuationof motion to exe e
tractit. And there feems no neceflity Hiusf
of any great quantity of fubtle matter ek
to be driven, or driven out of the Met= by
curial Mafs, becaufe it is a fubftance ca- |l
pable of dilatation to a greater expans |l

{ion than its own natural confiftency, &y
by the {ubfiding of the Mercury.

Mer[ennus tells us,that by experience i

he finds, that by a firong teullijml of i .
particleof Air , it is capable to an ex-§

panfion of neer {eventy times the {pacei

of itsordinary confiftency, as in Zoli-¥
piles,
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i piles, and the like Engins. And we fec
alnE'_’ that if an Inch of Air be left in the top
il of the Tube; it will by the bare force of
W% the defcent of the Mercury be expanded
Wl toneer ten times its former fpace, And
| ugon thefame account it will fall out,
that the quantity of one Inch of thofe
Mercurial efluxes will, by the defcent
@ of the Mercury, be ftretched out and ex-
¥ panded to fill the derelicted fpace of the
Mercury, far exceeding their common
0¥ and erdinary extenfion.
g . Fig. 9. 'The moft confiderable Ob-
(i jection againft this Suppofition feems
oel “to.bethis. Thatifthe Tubeof four foot
A0 long filled with Mercury, and then im-
il merfed in reftagnant Mercury, where-
)@ by the Mercury fubfides to twenty nine
@@ Inches, and leaves a fpace of about 18
yiff Inches feemingly empty, yet if the Tube
| ‘beinclined, asin B, to an altitude pa-
rallel to twenty nine Inches of vertical
| hight. Thé Tube B will beas at firft
yoff filled with Mercury , drawn or driven
n@l outof the reftagnant veflel, and no va-
| cantipace left; and if again it be ere-
¢ted perpendicularly as betore, the Mer-
! cury
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144 -“Dblerbations touching the
cury will fubfide as before, vzz! to tweri:
ty nine Inches; what becomes of the
{fubtle exhalation upon the inclination
of the Tube ¢ '

I anfwer, 1t is true, that by the incli-
nation of the Tube the Mercury that de-
{cended out of the Tube into the re-
ftagnant veflel of Mercury , will be
drawn upinto the Tube, and the Tube
filled again with it, the fame by the in-
clination of the Tube becomes of lefs
accidental weight. But this doth no
way crofs what 1 have fuppofed: I
therefore an{wer, L

1. That by the inclination of the
Tube at B, the Mercury doth not prefs §uli
fourgently upon.the {ubjected Mercury, sy
as itdoth 1n its perpendicular polition s |
foritis{uftained according to the laws §!

of Staticks by leaning upon the incli- §uy
ned Tube. and prefiech not fo forcibly §ki,

upon the fund or Bafe. 4
2. Thatthereforethe pores or con-|
filtency of the Mercury in the inclined
Tubeare morelax and open, and regain |
moreof that natural texture of 1ts Mer-|

curial confiftence, andreceives into it |
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“again thole connatural fteams or efRu-

I
the[ Xes, that were f{hot or drawn out of it

by its former compreflion,and the attra-

| ¢tion made upon it by reafon of its de-
:':ha{ fcent. |
1 . And by its re-eretion unto its
| 3 y

e |

f'be';
ube b

2
" e
100
L

former perpendicular poflure, they are
gain thruftor dsawn out by its con-
tra&mn and compreflion, and the for-
cible attraction wmught upon it by
 that Catholick Law of Nature, prmcr
viig the continuity of the Univerle.
And that which feems evidently to
evince the tfuth hereof , is the inftance

|

given by the Excellent Author himfeif;
in hisz0, 21, 22, 23, but efpecially in
his 24th Expenment of the Air-pump ;

- wherein the violent attraction of the

wsf Pump, and the ftrong tenfion of the Air
| included in the Receiver, raifeth from

the bottom of an included veflel of W a-
t€k Oyl, butefpecially Spirit of Wine,
great Bubbles to the top of the veflels,
(which is p‘,rformed either by that for-
. cible extraction of the more fubtle and

1 Aerml Particles included in that liquor,

r by fubtilizing or rarefying lome
I, PALLS |
L d
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146 Dblecbationg touching the
parts of the liquor. But as foon as that
{trong tenfion and attraction by the
included Air is taken off, by the immil-
{ion of freth Air into the Receiver , the
Bubbles {ubfided, and the fubtle parts
included in it were again rejoined, and
reunited to  the f{ame liquors from
whence they werewexhaufted, which
by a new tenfion wrought by a new re-
peted fuction of the Pump, might be
again extracted.

And thus far touching the third Ge-
neral, namely what it 1s that is inclu-- §i
ded in thefpace derelicted by the Mer- §upi
cury. 8ot
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1at -

ie ’

'-;1* CHAP. X,

lae

15 | The enquiry touching the Canfe that keeps

wd§  the Mercary (ufpended in the Tube at

o 29 Inches. or thereabont s and firft

kh§  whatis not the Canfe of this Sufpenfion.

el :

be H E confideration of what it is
| that remains in  the dereliGed

Ge | fpace; in the upper end of the Tube, and

i the confideration what it is, that keeps

fr-f up the Mercury to twenty nine Inches,
| or thereabouts, are of twofeveral kinds :
foralcthough the former Confideration
18 neceffary to be known, before we can

~ [arriveat a reafonable difcovery of the

latrer 5 yet it would not be fimply of it

felf impoflible, thattherefhould be fuch

| a corporeal fuibftance, as I have above
A2 conje&ured, in the dereliGted head of
| the Tube, and yet the Mercury might
wholly difcharge it {elf in the reftag-
- nant veflel, which yet we fee 1t doth
not.
Therefore having in the former
L3 Chap-

e
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148, Dblerbations touching the
Chapters finithed the former, which
was the fourth general Inquiry, name-
ly , what it is that fills the derelicted
fpace; I now come to the fifth and §i
fixth Inquiry, namely what 1s not the
caufe of this fufpenfion of the Mercury, |
and what feems to me the true caufe | 4

thereof. |
And among thofe that are affigned §
for caules of this fufpicion,which yet are § .\
not caufes thereof, I fhall mention on- {
ly thele three 5 namely the renitenceor §,
refiftance of the Mercury in thereftag- § .~
nant veflel; 2. and the counterpoile
of the impendent column of the Atmo-
(phere, equal in bafe to the bafe of the § .
Cylinder of Mercury {ufpended in the §
Tubes and 3. the Elatery or Spring of §°
the inferior partof the Air. |
- Oftheformer briefly in this Chapter, §..7
ofthe two latter more at large in what § %
follows. : |
Stevinus in-the Explication of the § %1
1ot Propofition of his Hydroftaticks, § Y
affirms, that the refiftence of the bafe § U
ofany fluid Body, is greater in propor- §
tionthan the pondus deprimens of aﬂ I@gel
. uid ;|
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- § Auid: which Fabri in the fixth ef Lis
1§ Philofophical Dialogues, pag. 480. and 493,
 goes about Geometrically to demon-
| ftrate: but Iconfels that it isperformed
... § with fo much intricacy, and obfcurity,
'8 that Ido not fully apprehend it.

‘} . Andifthis be fo, it may {cem at fir{t
| view, that the refiftance of the reftag-
 nant Mercury in the {ubjacent veflel,
which is as it were the bafe or foot of
# that Mercurial Column of Mercury,
that is fufpended in the Tube, may con-
“38 tribute {fomething to its fuftentation in

that pofition.
But upon due confideration I find
# this 1s but an imagination, and contri-
¥ butes nothing to this phenomenon.
' Indeed, ifa liquid be impendent upon
| folid bafe, asMercury upon Marble ; or
‘T8l ifa lighter or lefs compacted fluid be bot-
“8itomed or imbafed upon a much more
81 grofs and compacéted fluid, as a Tube full
81 of Air upon a Superficics of Water;ora
8| Tubefull of Water upon a Superficies
"8 ofMercury, though the Tube be open

‘B at both ends, the Bafe will fuftain ‘the
8| Column of the lighter or lefs compacted

B fluid. | But
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150 Obfervationg touchingthe |
But if they are of the fame kind 'and §/d
confiftence, the Bafe contributes no- il
thing to the fuftentation of the impen- jid
ding Column. But if there be no other f ¢!
impediment , it will wholly fubfide. | h!
And therefore if a “Tube , open ag| A
both ends, be filled with Water, and |
the lower end ftopt with the finger, be |«
immerled under a veflel of Water , and |y
then unftopped ; or if an open Tube | Mg
{topt at the lower end with the finger,
be immerfed in 2 veflel of reftagnant
Mercury s 1n theformer cafe the Water,
and in the latter the Mercury will
wholly fubfide to the level of the Super-
ficies of the Water or Mercury in the
fubjacent veflel 5 which would not be,
notwithftanding the Tube were open
at bothends, ifa Bafe of the fame fluid
had any foree or refiftance againft its
defcent. v
Nay the truth is, the pofition of the
Water or Mercuryin the ‘Tube, in any §
theleaft degree higher than the Super-
ficies of the Water or Mércury in the
veflel, hath an accidental Gravitation

upon 3 lower Superficies of the fame
' fluid,
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Torricellian @rperiment, 551
fluid, by reafon of fuch pofition or ele-
vation of the fluid inthe Tube , above
| the Superficiesofthe fluid in the veflel,

and by that pofition preffeth upon it, as

ik thall "be farther illuftrated hereaftér.

' And therefore the gﬂﬁdﬂﬁ' deprimens 'of
| the fame fluid in fuch an elevated pofi-
tion, conquers and overmatcheth the
| potentia [uftinens of the {ubjected fluid,
though it were an Océan of Water. 1T
therefore lay afide this Suppofition, as
contributing nothing to this phenome-
non, and proceed to the examining - of
thofe, that with great pretéafion and

patronage are fuggefted to be the Caule
of this Sufpenfion. '
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CHAP. XL

Comcerning the [uppofition of the zquipon-
dium of 4 piz’:’ﬂ ﬂf the Air, or Atmo-
[pherey as the Canfe fuftaining the Mer-
curial Cylinder.

His latter age, as it produced the

Torricellian Experiment, {o it hath -

produced a new Sylteme in Nature for
the Solution of it, namely the Gravi-
tation of the Atmofphere, and an egus-
pondin of a Column - thereof to the
weight of the Mercurial Cylinder con-
tained in the Tube, whereby it is {uftai-
ned ; a fuller Explication whereof here-
after follows. |

And 1t is admirable to fee, how much

-this new opinion hath obtained among

the Virtuofi of thislatter Age s {othatas
a new fafhion is greedily entertained a-

. mong the Gallants of the times, and an

old fathion defpifed and contemned ; o
thisnew hypothefis is as greedily enter-
tained by the great Wits of the times,
et P o and
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a3nd hathobtained the ftile of a Do rine
and the Old Peripatetical Learning ;
touching ¥acumn, and the Infeparabili-
ty of Bodies, exterminated,under the re-
proach of decantata fuza, '

Nay the theory isfo much idolized,
that fome late Authors have firangely
contended for the dignity of being the
firft Inventers of it. Yories

And fome that have defended . the
Peripatetical Solution of fugavacui | as
Shottus, when he wrot his mirabilia Hy-
drawlica and pmewmatica ; yer whether
overwhelmed and aftonifthed with the
Magdeburgh Experiment and varieties
thereof, or whether he was not willin
to fcem to perceive lefs than the #7rzadfi,
that had efpoufed the new Solution,
becomes a Convert , and fairly retrads
his former Opinion, and gives up the
Solution of the Torricellian Experiment
to the «qwipondium of the like portion
. § ofthe ‘Atmolphere;in his Technica Curi-

L o, L 4. cap.6. Q. 2,
- And’tis pleafant to fee what a-won~
| derful progeny, and voluminous Sy-
| ftems ! of Theorices, Conﬁ:&aries,(‘a_nd
| | ~0n.
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154  Dblcebations touching the
Conclufions have been fince built upon
this Suppofition! wherein though the
Authors havethewn much wit, fubtle-
ty, and learning, yet they have loft the
expence of much time, and invention,
and pains, if atlaft when allis done, it
prove but an imagination.

The Suppofition therefore feems to
be this: .

1. - That the Atmofphere or lower
portion of the Air, fome fay {even, fome
twenty two,others fifty; others an hun-
dred miles high:, hath-a confiderable
Gravitation upon its inferior parts upon
the Earth, 'and upon all' Bodies in this
lower world.

2. That where a Tube, fealed at
one end ;' 15 filled with Mercury, and
theninverted into a reftagnant veffel of
Mercury, the Mercury will fubfide to
twenty nine Inches and half, and no
lower, becaufea column of Atmofphe-
rical Air, of the fame bafe with ‘the ca-
vity of the Tube, and incumbent upon
the face of the reftagnant Mercury, doth
juft counterpoife fucha column: of Mer- |
cury of twenty nine Inches and h:a;lf

high :
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Torriceliian Crpeviment, . 155
high : o thatif the Mercurial Cylinder
be of thatbulk, as toweigh five pound,
the - Atmolpherical ' Cylinder; weighs
juft as much,and {oas one artificial {cale
being char%ed with an equal weight
with theother, ftands 1n this eguilibri-
#me: 10 M this natural Scale the' Atmo-
fpherical Cylinder: prefling upon the
reftagnant Mercury ‘with ‘dn’ equal
weight, to the 29 Inches and half of
Mercury 1n the Tube, fuftainsand keeps
it upin an equiltbrinm, ) 4
But if while'the Mercurial Cy-
linder ftandsthus {ufpended. . there be
any little hole made in the fealéd: top
of the Tube, the weight of the Air now
prefling in upon the Mercurial Cylin-
der; takes away that aquilibrivm which
it had with that external’ column of At
molphere; while it was proteéted from
the.impendent - column' of Air by the
fealed top of the Glafs; and now the
Mercury is driven down by the equal
weight of the Air; and wholly fubfides
into the reftagnant Mercury ; for now
the Aereal Cylinder without the Tube,
and that within and upon' the 'l‘Iubq
1ave
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156  Dbferbations touching the

have the fame common weight or Gra-
vitationupon the Mercury. And upon
thefe Suppofitions they graft innumera-
ble Conclufions, and among the reft
that the Air gravitates upon all Bodies s
that the exact proportion of the weight
of Air is herchence neceflarily deduci-
ble ; for if 2 column of Mercury, of half
an Inchdiameter, and twenty nine In-
ches and half high, weighs two pound
(for inftance,) thena column of Air of
the fame diameter, extending from the
veftagnant Mercury to the top of the
Atmofphere, Wcig[L juft as much. And
from hence they meafure the hight of
the Atmofphere , or ponderous Air;
namely, Air being about a thoufand
times lighter than the like bulk of Wa-
rer, and Water being fourteen times
lighter than thelike bulk of Mercury, it
muft follow by the rule of proportion,
That if two pound of Mercury give a
column of halfan Inch diameter, ta be
twenty nine Inches high ; then two
pound of Atmofphere mult give a co-
lumn of twenty nine times 14000
Incheshigh: (Iam not curious in the
pro-
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proportion, butonly fhew the method
of their inferences: ) and abundance of
fuch fine Confequences are built upon
this Platform, which were too large to
enumerate.

Now as touching this Solution of
the Sufgenfiﬂn of the Mercury in the
Tube, by the equipondium of a Cylinder
of Air, ofthe fame diameter with the
Cylinder of Mercury, I fay it feems to
me an Imagination,and to be utterly un-
true.

I'will not repete what I have former-
ly faid again{t the Gravitation of the
Air, in the fourth Chapter, which vyet
I take to be fufhicient to evince the un-
truth of this Suppofition: but I will
fubjoin two or three homely Experi-
ments, which with the application of
them will, asI think, deteét the untruch
and inefficacy of this Solution. -

1. [ will begin with one offered by
the Afferters themfelves of this Solu-
tion, of a late learned Author, in the 11.
Propofition of his Hydroftaticks, and the
Scholium thereupon, which I fhall agree
tobe'atrue Ex periment, but the appli-

cation
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158  Dblerbations touching the
cation thereof top much diltorted ,
gratifie the hyporhefis; but in truth and
reality utterly confoundmg it. 1
Takea vellel of reftagnant Mercury,
of feven Inches deep 5 then take a Glafs
Tube of half-an Inch diameter in the
cavity, and of half an Inch thick in
f ch fide, fealed at the oneend, and of 3
oot long ; whereby the entire Tube
will be an Inch and 2 halfin its whole
diameter: Fill it with Mercury , and
{top it with the finger at the open end,
anE invert and immerle it ro the bottom
of the rc{’mgnaut Mercury. It will then
COmME to pa s, that about tw enty nine
Inches and half, the ordinary altitude
of the column of Mercury, ‘will be above
the Superficies of the reltagnant Mer-
curv, and the whole Tube will thereby
remain full to the top: but the Glals
- being lighter than the Mercury, will be
impelled up by the reftagnant: Mercury
neer to the Superficies ¢hereof , where-
by there will remain about fix Inches of
the upper end of the Tube empty of the
Mercury, but {till there will be about

twenty nine Inches and half of the Tube
ftill

4
h .11.1
Iat

all
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fill full of Mercury, namely, the ufual

ftation of its Sufpenfion. _

I will fuppofe the twenty nine Inches
and half ufp Mercury., {ulpended in the
Tube, to weigh one pound, and that
the Glafs Tube of it felf weighs likewife
one pound.

[ will now {uppofe, that the upper
end of the Tube were fixed by a ftring
to the Beam of a pair of Scales, asin his
319th figure in that book. I fay that
two pound in the adverfe Scale will
counterpoife this Tube with the inclu-
ded Mercury, and ifany little advantage
of weight, fuppofe an Ounce, were ad-
ded to the adverle Scale, that Scale

. charged with two pound and an Qunce,

will preponderate it.
And I fay no more than what the

. Author fays was determined touching

!

|
“H B

l

it by the Royal Society , whereunto he
fubfcribes, pag. 727. in thele words. Pos-

dus i adver(a Lance contyaponderans rrﬁfﬁ.f;-

pollebat (ufpenft hydrargyri cujufcunque al-
titudinis, atque [lmnl (quantums conjeit ande
jecto vafe hydrargyre [uperfiz

C1€2

. #ftimabant) {Hﬁ?f?ﬁﬁ tubi eiparti qus flag:

nantis in fu
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cier (upereminebat, - Now 1t 15 certain
thatif the one pound of Mercury con-
tributes to this weight, it is not fuftain-
ed by the adjacent external column of
Air, preffing the Superficies of the re-
ftagnant Mercury 5 foriffo, it is fuftain-
ed by the equipondinm of that Aereal co-
lumn, and cannot affe@ the Scale with
ats weight 5 for it is {uftained by -ano-
ther counterpoile, dnd not by the two
pound weight of the Scale.

And again it is as certain, that if the
Mercury do contribute to the counter:
poile of the Scale, it muft by fome means
be as it were faftned to the Scale, (we
will fuppoleitto be Zinus his funiculus,)
for otherwife the Glals would only
weigh as a feparate thing from the
Mercury; which would of it felf contri-

bute {ex fuppofitione) but one pound to

the weight, which would bé neceffari-
ly preponderated by the adverle Scale
charged with two pound weight.

And therefore it is moft clear, if the |

included column of Mercury contri-
butes one pound weight to the ballance,

it 15 pot fuftained by the imaginary” |

column

T,
AR
0 £l
And |
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column of Airequal in diameter to the

Mercurial Cylinder, but by an intrin-
fick conneétion or ligament to the
Tube, whereby it weighs as one con-
crete Body with the Glafs, whichIcall
the Funtculus ex [wbtilibus Mercurialibus
effluviis contextus. : |
The Author, toavoid this difficulty,
therefore tells us, that this thing prime
afpeitu incantis nonnullis ad Staticazz mi-
nus attentss &ﬁwﬂ: impgeere! s and to avoid
the impofture, tells us, that all this
while it is not the Mercury that contri-
butes to the wcig{ht, for that hath ano-
ther kind of Suftentation by the egu:-
pondinm of the forreign Airy but ic is
another column of Air, that impends
upon the upper end of the Glafs Tube
as its Bale, and therefore commenfurate
to the fulpended Mercury in weight.
And this 1s the effe¢t of the Solution,
namely, that only the Glafs, and the co-
lnmn of Air impendent upon it, malces
the counterpoile, and the Mercury con-
tributes nothing toit.
And indeed if the column of Air,
charging the Tube 1 were of an cq;iual
i2-
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isweight in'the oppofite Scale.

16> Dbicgbationg touching the
diameter with the Mercury, or the ca-

vity of the Tube , the Evafion were {j

handfome and {uitable to theirbypothefis,
though untrue: but the  inftance in
queftion, as it is propofed, ‘quite {hat-
ters this Solution, and renders it not on-
l}funtrur: but unfuitable to their very
principles.

Forin this inftance, the diameter of
the column of Mercury is but half an
Inch, but the digmeter of the whole
Tube is anInch and half,which givesdn

area to thebafe of the Cylinder of Air

impending on 1ty more than four times
bigger than the Bafe of the Mercurial
Cylinder, ' And therefore if a Cylin-
derof the Atmofphere of half an Inch
diameter , . be commcnl"urate to the
aweight of the Mercurial Cylinder, and
conteqnently .weighs a full pound at
(that fcantlet §, the Aereal Cylinder,
‘commenfurate to the upper area of the
Glafs Tube, whichis an Inch and half
diameter; muft neceflarily weigh above.
four pounds, and therefore would not
be‘equipondérated by the two pound

This
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" 7 'This inftance theteford which is de-
+* Hlivered with the memorial of the day;

> Jand place of its Exhibition, ‘feems to’

! Imake more to the difadvantage, than
“ tthe advantage of this new Philofophy.
But to this Objection there is a Solu-

4 ¥tion offered; namely, that let the Glafs

be of what thicknefs it willj Thatalters
notthe cafe, forthe Mercury is preffled

1§ up by the counterpoife ofa Cylinder of
Air, anfwerable to the! cavity of the
Tube, nottothe crallitude of its {ides :
‘Y for Glals " being a" Body ' fpecifically
¥ I lighter than the Mercury, the Glafs it
i Helfis fuftained by the reftagnant Mer-
cury, whichis 1ts Bafe, andfupports’it.
But ftill 'this Anfwer, 'though it be

it § true, avoids not the Objeétion. For 1.

let us {uppofe, in ftead’ of a’ Tube of
Glafs, 2 Tube of Gold, which being {pe-
cifically heavier than {fo much Mercury,
§ would fink to the bottom, and not be
fuftained by the Mercury, but muft be
lifted up , and fuftained purely by ‘the
| weight in the oppofite Scale: 2. ‘or

fappofeé the Tube of Glafs were charged!
| 1n.1ts clofed end with a greater quantity!

P U
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164 Dblerbations touching the

of Lead, that,though fpecifically lighter
than Mercury, would by its excefs of
extrinfical weight, deprefs the Tube to
the bottom of the reftagnant Mercury:
or 3. thoughthe Tryal were madeby a
Glafs Tube filled with Water ; and in-
verted into a veflel of Water; for there
the Glafs Tube , with the inclofed Cy-
linder of Water, would f{ubfide to the
bottom , being altogetherin itscon-
crete heavier than the Water , and
could not be {upported by the reftagnant
W ater, but by the weight in the adverfe
Scale: in thele Inftances the difficulty
will not be {alved.

Therefore I took a Glafs Tube, the
cavity whereof was halfan Inch diame-
ter, the thicknels of the Glafsincircling
the cavity % of an Inch; and confe-
quently from outfide to outfide the dia-
meter of the Tube was # of an Inch,
the length of the Tube eighteen Inches,
the weight thereof in the Air two oun-
ces 4 of an Ounce, and being heavier
thanthe like bulk of Water, 1t would
freely fubfide perpendicularly to the bot-
tom of a vellel of reftagnant Water

dee-

-----
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 deeper than 18 Inches , notwithftan-
ding the fuftentation it had by the in-
| cluded Air, being empty, and fo the
.| Water contributed nothing to the fup-
 port of the Tube when it came to be

weighed, butonly the thicknefs of its
medinm, which yet was not able to fup-
| portit from {inking.

. The Water which the Tube would
contain, weighed one Ounce and three
quarters, wanting about a Grain ortwo
at moft. .

The Tube was tied at the clofedend
with a ftring tothe Scale of a Ballance
and filled wich Water , and ftopping
it with the finger, inverted into a veflel
of Water 18 Inchesdeep, or more: and
then the Tube with the included Wa-
2§ terthus immerled in Water, carefully
“1 weighed, the Water ftill remaining fui-

. pended in the Tube,(asit willdoas long

as it ftands (0 immerfed,)and the Events

were thele: | '
When the Tube was full fix Inches

' above the Superficies of the Water 1n

‘| the Veflel, it weighed juft two Ounces

and three quarters of an Qunce, which
| Me 3 weight
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1 ‘weightin the oppofite Scale kept it in |kt

i ;;‘Fi' an #quilibrimm 5 for now the reft of the Jud
|

Water inthe Tube, below the Superfi- | Air
. | cizs of the Water in the veflel, weighed |
O nothing at all, becaufe it obrained fo far | in
. b the fame common Superficies, and was | w0
therefore. fuftained by the common | e

P P N
o eap
e

g weight which it had with the Water in |

L | the veflel, and only fix Inches of Wiater, |l

,_ i contributed to‘the counterpoife, toge- | %

iy ther with the weight ofthe Glafs Tube | 1

: 1l it felf, though refracted by the thick- |
: g nels of the medium : {o that now thefe

g i {ix Inchesof fufpended Watery and the | o

i-;? | Tubeitfelf, weighed no, more at this | i

A Bk polition in the Water; than.:what the |

. ;” Tube alone weighed in the! Air.: Qi

L But when the Tube, with the inclu- | w

| ded column of MWater was raifed very §

AL g

ki 1 neereighteen Inches -above the Super- § p,
g ficies of the veflel of Water, {o that there §
F

m

wasas lictle as could well be 1o keep §

o il
e the orifice of the Tube under Water, W
By | -wzz, about a quarter of an Inch, it then W
i | required an addition of very neer one § &

1 (3unc€ i inthe oppofite Scale, to hold §
TR the Tubein an equilibrigm,which cqual- § 1

T : led

- —
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tinfled the true weighe of the Tube ‘it felt
ithe} and Water included, when in the fre¢
i | Air, viz. two Ounces and three quar-
3id | ters,and one Ounce and three quarters;

ofr| in all four Quaces and halfy becauke
bus | now the Water in the Tubehtad now i
m | effeét its due weight, which ithad when
orin | divided from the Water in‘the vellel,
wer| and fo had ifs due Gravitation® upon.the
oge | Scale . e DO G

Tie] +Upon this Tryal of it with Water
ick-| thefe things are oblervable. :

k| © x. Thataccording tothe proporti-
i¢| on of the Elevation afligned to Water,
dis | it would have been {uftained 1’ a’'Tube
e | efoneandthirey foot high, and conle-
| quently in this of cighteen Inches the
wi-§ Water Had not atrained ‘2 twentieth
yety Il part of that height, at which it might
pe | wva Tube be kept fulpended.

| 2. Thatiaccording to:thele mens
kep | Suppofitions ; ‘the Sufpenfion in the
| Tube, either of Wateror Mercury , 1s
hen | fuppofed tobe by the preflure of a co-

o¢ . Jumn of the Atmofphere upon the Wa-
pd | -teror Mercury in the veflel, and. there-
i | bythecolumn of Wateror Mercury i1s
8 . M4 by

e o o . o o 2 e o e
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- by that counterpoile driven up in the

Tube. This Tube being butof eighteen
Inches long, the forreign Atmolpheri-
cal pillar till will urge the Water or
Mercury to rife to an equipondism with
it; namely the Mercury to twenty nine
Inches, the Water to thirty one foot, or
thereabouts,

3. And confequently , according
to cheir Suppofition, the Cylinder of
Water, 1n the inftance in queftion,
within the Tube, prefleth up the‘Tube,
and would liftit up to one and thirty

foot high, had the Tube been long e- |

nough.

4. Butasthe Atmolpherical Cylin-
der without the Tube prefleth up the
Woater, [othe Atmofpherical Cylinder
incumbent upon the head of the Tube,
preffeth itdown s and {o according to
thofe menit is not the Water in the
Tube, that gives any counterpoife to
the oppofite Scale, but the Atmofphe-
rical Cylinder, anfwerableto the cavi-
ty of the Tube, that preffethupon the
head of the Tube,

5. And that weight of the Atmo-
{pherical

L.
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{pherical Cylinder upon the head of the
Tube, is counterpoiled by the forreign

 Cylinder, abating only fo much, as the

preportion of the Water thruft or kepe
upinthe Tube, amounteth to; which
being in the inftance in hand abour a

| twentieth part of what the forreign At-
| mofpherical pillar weighs, the Atmo-

1]
]

P

1
I
1

!
.[
1
?

I

fpherical pillar incumbent upon “the
head of the Tube weighs juft formuch
as the Water included 1n the Tube a-
mounts unto. But upon the whole mat-
ter , this fine Theory appears'to be
but a handfom Imagination. For itis
lain, inthe inftance 1n hand; the At-
mofpherical Cylinder , incumbent upon
the Eead of the Tube, 1s larger than the
cavity of the Tube, and confequently
more weighty by far (if it have any
weight at all) than that forreigh Cylin-
der of Atmofphere , whichis fuppoled
to fuftain the included column of Wa-
ter, and the Tube it felf is not fuftained
nor fuftainable by the Water in the vef-
fel, but is wholly raifed by the weight
in the oppolfite Scale: and therefore the
Suppofition, that the weight that pfreﬁ
et
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170 Dblerbationg touching the
fethupon the Scale, 'is the weight of
the Cylinderof Air upon the Tube it

~ felf,is vainy for then it thould {uftain

the weight, notonly of the Tube, but

another Wﬂight tar greater than the |

forreign column of Air could counters

poife. |

And that which feems to me to con-
vincethis miftake in the whole propo-

fed Theory, 1s this plain and ‘obvious

Experiment. |

Fig.ro. therefore took a Glafs-tube of |
about half an Inchdiameter, 18 Inches |

long, cloled at one end; ‘and weighiug)
it exadtly inthe open Air:, it weighed
two Ounces and three quarters of an
Ounce 3 -and heating 1t very hot,where-
by the included Air was highly rarified,
I {ulpended the clofed end upon one
Scaleof a Ballance, and et the open end
{ink a little into a vellel of Water, and
counterpoifed it in the other Scale ‘with

two Qunces three quarters; and be<

caufe theend of the Tubé did but little

more than touch the Water, it held the

fame weight as before upon the Scale,
vz, two Qunces three quartcrs.

As
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|~ Asfoonasthe Tube was thus conti-
guous to the Water, it attracted and rai-

| {ed the Water o, that in half a’ quarter .
' of an hour the Tube was filled twelve
Inches with Water, the Air contradting
| it felf to ix Inches in the top of the
| Tube, whereby it appears it was rarified
i-two thirds beyond its natural ‘and or
| dinaryYife and ftandard ; which now
 againe it acquired by contracting it felf.
The Water which it arcracted * being
il ‘carefully marked at its higheft Elevati-
# -on,and then ftri¢tly meafured, weighed

/8 -one Ounce and a quarter.

Now the things obfervable -in this
 inftance are thele. 1. That the fingle
' ‘Tube, with the included rarified Air,

rfel @ did really weigh even in the external

Air but two Ounces three quarters, and
by that weightin the oppofite Scale it
was perfeétly kept iz equilibrio, 3. That
when it touched the Superficies of the
4 Water, and thereby attraéted the' 'Wa-
ter into it, it prefently s grew more
wf weighty, which it gradually'increafed,

<t§ andaccordingly more and more fubfi-

ded,"Fube and all, into the fubjeéted
| vellel
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172 Dblerbations touching the
vellel of Water, as it received into it
more Water, and confequently grew
more weighty , ’tll its full comple-
ment of 12 Inches of Water drawnu
intoit. 3. That when it was filled wit
twelve Inches of Water, then it weigh-
ed the full weight of the Tube, and
the Water,viz. two Ounces three quar-
ters for the weight of the Tube, and
one Qunce and a quarter for the weight
of the Water #ztotofour Ounces, and
therefore four Ounces in the oppofite
Scale would keep it juft 2z 2quibrio. On-
ly care muft be taken , either by deprel-
l{ng the Water, or raifing the Ballance,
that the Tube muft only touch the top
of the' Water, for otherwife the Water
will run out, and prevent the tryal.
Now to difcover what it is that thusde-
prefleth the Tube gradually , as the
Woater rifeth up ‘into the Tube, whe-
ther the weight of the Tube, or the
weight ofthe Water included in it, I
will confider, |
1. What the external column of
Air, which. thofe Mafters fuppofe to

prefsup the Water in the Tube, contri-
' butes
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| butestoit, and furely according to this

.. I Suppofition of theirs, thisis fo far from

caufing any accefs of Gravitation to

| the Tube or Water -included in it ,
1 | that it rather prefleth up the Tube, by
| prefling and impelling the Water into
it; and indeed it is that which they
themfelves fay, and build their Theories
upon it, viz, that for this reafon the
W ater in the Tube weighs nothing, -

2. What the column of Air impen-
dent upon the top of ‘the Tube, com-
menfurate indiameter to the cavity of
‘I the Tube, doth contribute,which accor-
ding to their Solution muft be it that
weighs down the Tube by preffing up-
on it. But certainly this doth nothing

' in thiscafe, forif'the Tube it felf, filled

| withrarified Air, weighs in the open
| Airbut two Ounces three quarters | it
| can never come to weigh four Ounces
| when in the Water, (where by reafon
of the thicknels of the medium | it muft

| lofe, and not gain weight,) and it had
| thefame column of Air impendent upon
its top, as well before its immerfion in-
| to the Water, as after. And before its
, ; 1ime-
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174 Dbletbations tonching the
immer[ion (whether it were full of com-
mon Air, or of Air thus highly rarified
by heat) it {till weighed neither more
nor lefs than' two Ounces three quar-
ters. |
3. - Therefore it remains,that it is the:
weight of the Water , that thus creeps
up inthe Tube , and in its afcent to
twelve Inches weighed juft one Ounce
and a quarter that gravitates in the
Tube, and renders the weight of the
whole to be four Ounces , which in thé
oppofite Scale holds both Tube' and
W ater iz eguilibrio,
Andas the Tube is fufpended 1:0 the

Ballance by the ftring or thrid, {o the §iit

included rarified Air is ﬁlfpt:nded tothe

top of the cavity of the Tube, by the §il
- powerful Laws of Nature, mdl;}&hold i

upon the Superficies of the Water; and |
as it contracts it {elf more and murﬁ'
drawsup the column of Water lugher
and higher ; as a Lute-ftring faftned toa |
fixed Body above, and to a imall Weight
below, aftcralurrh tenfion raifeth the |
Welght by Contm&mg it {elf ; and this |
to maintain the continuity of the parts |
of Nature. And
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And this s a plain fenfiblé:and unfor-

& feed Solution s and it feemsto me, that
me | thofe that tell us ,  that it is only the
- | Tube; and the incumbent Cylinder: of

Aironly, that gives the weight, were

ite| impofed upon, though not by ignorance
«s | of Statical Laws , yet by fondnefs and
1o | partiality to a new invented bypothefis,

(nce

2. Thefecond Inftance that I fhall

el give, fhall be this : Take a Glafs Tube,
't | clofed at oneend, of an Inch diameter
it | in the cavity 5 fill it with Mercury, ftop

and

1k
hhu
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And}

it witha {mall Engine,and invert it in-
to a veflel of reftagnant Mercury of an
Inch and half diameter, thén openin

it byacontrivance which is not diﬂ%
cult, after it 1s 1nverted in the Mercury,
the Mercury will be {uftained at twenty
nine Inches and half , as well as if the
veflel of reftagnant Mercury were of

fix Inches diameter.

And yet it is apparent, that the rim
or round Superficies of the veflel of re-
ftagnant Mercury, is not above one
fourth part in area of the Mer¢urial Cy-
linder, and cannot be prefled with a co-
lumn of Air commeniurate to the cavi-
ty
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ty of the Tabe; for the incircling co+|.

lumn of Mercury is not a fourth parto
the areaof the Tube, neither can it b
prefled with acolumnof Air of a grea
ter diameter or dimenfion than that lit=
lle rim of Mercury that incompafleth
the Tube.  So thatitis not the equipon-
dium of the Atmofpherical Columa
that fuftainsthe Mercuryin the Tube,
for if it fhould, a column of Air of the

fourth part of an Inch diameter, fhould| ™
be as weighty as a column of Air of an .I
1Ko

Inch diameter, becaule it muft in this
Inftance make an egwipondinm to &
weight of Mercury, commenfurate toa
column of Airof an Inch diameter,
Therefore it is not the zquzpondium of
the Air that fuftains the "Mercury in’

the Tube, but fomething elle, and what | “/0

that is, we fhall hereafter examine.

aaaaa

3. My third Inftance is that com:! bt

mon one : Ifthe Torricellian Engine be
put in practice, in a great Glais Receis
ver, wholly excluding any communt
cation with the forreign Air, the Mer-|
cury will be fufpended “at twenty nim:

Inches and half, as well as 1n the free
Air.}

bew

o]

LRGN
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| Air. Andyet here can be no Atomo-
| ipherical column, reaching from the

: | top of the Atmofphere to the reftagnant

Mercury, with its Gravitation, -to fu-

8 ftain the Mercurial column, the fame

8 being intercepted and broken by the 1n-
4. terpolition of the Glafs.
And this plain obvious evident In-

3 | fancehad wholly deftroyed the Aypozie-

. Ml fis, and utterly difordered and fcattered
Mt all the porifinara and Confequences
A built upon 1t, had not another fupple-
# mental invention fteptin to relieve it,

| namely the prodigious Elatery of the
§ free Air, which upon a due examinati-

| on will prove as great a miftake, and as

| impotent to relieve this deficient /ypo-
thefis as the former 4 and if it prove fo, I
doubt our new Philofophers muft be
fain to return to the decantata fuga vacn:
for a better Solution. -
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CHAP. XIL
T ﬂ;’ﬁﬁé.!‘#'g the Elatery or Spring of the Alr,

T Come now to confider that {ubfidi-
ary help ) fubftituted by the New
Philofophy ; for the Solution of the

phenomena of the  Torricélfian and o-

ther Experiments of this nature: and
herein 1 fhall ‘confider “thefe things.

1. What Elatery or Spring is of all
hands agreed 'to-be truly foundin the
Alr.

2. What Elatéryor Spring is {ubftitu-
ted by the late Philofophy, and how ap-
plied by thenyeo ‘the Solution of preri-
mena of this kind.

3. 'The Arguments, Reafons, and Evi-.

dences that evince the miftake of this
new Elaterical Suppolition.

Firft, as tothe former of thefe, this |
is agreed of all hands, that the Atr being |

a fubtle<Fluid, is capable of an accideg-

tal Elafticity of very. great efficacy and |
force: namely, when by accidental 1m- |
preflion |
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| preflion upon it, it lofeththat common
| and natural {tate or confiftence, that
| otherwife belongs toit. B

As 1. by a great compreffion of its
i@ parts together, fuchas weiee in Wind-
| guns, whereby it is comprefled into a
ipace fometimes {even times lefs than
that which is natural to it, and then by
‘a natural and ftrange motion of reftitu-
tion it hath an Elafticity , whereby to
regain its natural ftate and polition,
2. By conftipation of its parts by Cold,

i2l8 whereby it.1s bound up {ometimes toa -
| narrower room, and then by the ap-
proach of convenient heat, that confti-
pation is relaxed , and the Air regains
@ 1ts natural liberty, motion, and conli-
ftency : and 3. by Rarifaction by heat,
whereby it is expanded beyond its na-
tural fize,and asit grows cold, it obtains
(i @kind of Elafticity inward, and an in-
ward endeavouring to contrac it felf to
its natural fize and dimen(ion. 4. Ina
ftrong tenfion by anaccidental or col-
lateral force , whereupon it' con-
tradtsitfelfas much as it can to its na-
tural ftate , and refifts ' that tenfion
N 2 which




B p iy, T

i
!
5
;
i
|
!
ii
:
i

&

180  blerbations touching the
which difcompofeth and extends it;
from whence follows that which is
ufually called Suction, or Attraction,
of which 1 {hall have occafion hereafter
to write more at large.

Again 2. 1t muft be agreed, that al-
though the Air in its natural confi-
ftence 1s by a great force compreflible
into a clofe order, yet it doth refift fuch
a compreffion, and doth noteafily yeild
toit; and therefore take a Tube of any
confiderable length, clofed at oneend,
and the open-end inverted upon the
Water, and preffed down, yet the Air
included will retain very much of its
natural ftate, and receives but a {mall

contraction by the counterpreflure of § |
the Water, poffibly an Inch in twoor |

three , or fomewhat more, according
to the depth of its immerfion.

But thefle Elateries are not fuch as §. =~

concern the prelent queftion.
Therefore I come to the Suppofition
of the new Philolophy, in relation to
this bulinels of Elafticity of the Air, |
which they attribute to the common' |
and free Air in which we breath and |
live s |
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live 5 and if T miftake them not, their
Suppofition is this : |
1. ‘That the Air is a kiad of Spungy
'} Body, not much unlike (as to this pur-
| pofe) to aSpunge or Fleece of Wool,
‘§ capable of compreflion, and under that
' compreflion endeavouring to loofenand
difcharge it {elf by that which we call
Springinefs or Elafticity.
~ And herein we do not confiderably
differ, only they f{ay that this Elafticity
is of a vaft, and almoft unlimited nature,
| that {carce hath any bounds toit; we
fay that it hath-more contracted and de-
termined limits of its Elafticity, and
| thofeare fuch as every portion of free
| Airobtainsina common and ufual ftate’
' of the temperament of the Weather.
2. Againthey fay, that the Body of
the Air, or at leaft of the Atmolphere,
confifts of a great many little crooked
filaments like. Springes, which when
extended to a greater %’traightnei‘s than s
fuitable to them,as in its high tenfion or
rarifaction, indeavour regaining of their
natural curvitude; and when by any
weight or force they aredrawn clofe to-
N 3 gether,




.
:
i
3

e e e e Y W L WL

182 Dblerbations touching the
gether, they{pringoutto their juft ex-
tenfion , and that gives a common
Springinefs to the Aurinfuch a confi-
ftence or circumftance.
That the fuperior parts of the
Air gradually gravitate and comprefs
the 1nferior parts, and therefore the
higher the Armofphere or Air is, the
lefs it 1s comprefled ; but the lower it is,
the moreit 1s comprefled, the lower-
moft parts receiving and fuftaining the
preffure of all thefe parts that are above.
4. That the actual Elatery , or
Spring of the Atmofphere, or Air, 15
the iflue or effe& of this Gravication s
and the more the Gravitation is, the
greater the Spring of thole parts are,
when they can but get liberty to expand
themlelves ; * for the greater weight
doth the more bind and incurvate thefe
crooked filaments, which makes them
fly-out extremely, when they can get,
themfelves unfettered from the oppref-
fing weight, and even while they are
under that preffure they have their cona-
#is for their liberty.
5. Thatbecaufe the lower parts of
the
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the Air next the Earth are:moft prefled
upon by the fuperior parts , therefore
the lower parts of the Air have the grea-
teft Elafticity and Springinels, which

te | it exercifeth according as it gets liberty.

| 6. Thattherefore this inferior Air
| hath a natural vaft propenfion to Ex-
| tenfion, and amplifying of it felf, info-
much that if we fhould [uppofe any part
of the Univer{e were free trom any Bo-
dy, or had a more fubtle Body than that
ofthe common Air, if a portion of -the
lower Air next the Earch were placed
there, it would upon the account of 1ts
own natural Elafticity, expand it felf as
largely, and it may be much larger than
thofe Artificial Expanfions wrought by
fire in Edlipiles; and other Engines,
wherein neverthelels the Air may be fo
ordered, as to poflefs {eventy times more
room than before it had.
That therefore when we fe¢ 2
little portion of Air includedin a Tube,
in the Torricellian EXperiment, exten-
ded upon the defcent of the Mercury
four, gve, or fix Inches, printoa larger
room than it pofleffed upon its firlt in-

N 4 clufion
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184  Dbletbations touching the
clufion, this is no forced tenfion of the
Air, but a free natural expanfion of it
felf, having gained room and opportu-
nity, by thedelcent of the Mereury, for
its reception; and therefore this natu-
ral expanfion of that included particle
of Air, is one great help towards thede-
{cent of the Mercury, ’till it comes to

its ftation.
8.  Thatin as muchs as the Elaftici-

ty of the Air, when contiguous to the
Earth, or other {olid Body, is impeded
in its Elafticity downward by the refi-

~ftance of the Earth, it is as it were re-

verberated upward,and laterally, where
it maybe exercifed : which 152 great

means of that {upport that the recoiling - [{»

Aereal particles give to weighty Bodies,
which 1sfeen in the fuftentation of the
lower of the adhering Marbles.

9. Thateverypartofthe lower Air
is under the fame compreflion with the
{ameregion wherein 1t 1s, and therefore
ifa portion of the free or open Air be
inclofed within a Glafs-Receiver, clofed
onevery fide, yet it hath the fame Ela-
{ticity that the portion of Air had; out
of which 1t was taken. 10,
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10. And becaufe that Airin the Glafs
is on every fide penned up , and its Ela-

. | fticity being as it were reverberated
fir | from every fide of the Glafs; doth the
@ | more intenfely and forcibly rccoil in-
k| ward: and therefore it comes to pals,
. | that though the great Glafs Recever,

. compaffing in the Torricellian Engine
onevery fide, bedeftitute of the weight

Wi | of the column of Atmofphére, to ful-

| pend the Mercury by its equipondinm
yet theincluded Air doth the very fame

the reftagnant Mercury.

And thus we fee how, for the accom-
modating of the Torricellian phanc-
nomena, and fome others of like natjre,
| where the Pﬂﬂ.‘iﬁﬁ Armafpbmrimm cannot
be had nor acquired, what a laborious
invention and procefs is framed for the
fupply of that deficiency.

Therefore I come to conliderand ex-
amine, whether this laborious procels
haye any thing of truth and reality in
it;or whether, as that of the pezdus cylin-
dri CAtmofpherici, it be only a fine 111-
vention to help and fupport a lame I:m,d

. an-

thing by its Elatery or Spring upon
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186 Dblecbations totching the
languifthing hypotbefis or Solution,

Although whatlocver doth oppofe
the Gravitation of the common Air,
doth as neceflarily conclude againft this
Elafticity of the tree and common Air
and although much of what T have
written in the third and tench Chap-
ters, againft the Gravitation of the Air,
is equally applicable againft this imagi-
nary Elafticiey thereof, fince the Ela-
fticity is by the byporhefis fuppofed to be
theeffect of its Graviration yet I {hall
repete nothing, or very little, of what I
have there faid, burapply my felf fingly
to thedifcuffion of this Elatery orSprin-
ginels of the common or free Air, both
by Reafon and by Experiments.

1. The Spring ofthe Air is bottom-
cd upon the fuppofition of the acual
preflureof the fuperior parts of the Air
or Atmofphere upon thé inferior, and
the lower parts being under the grea-

. ter preflure, hath conlequently the grea-

ter Elatery. But upon what hath been
before faid, in the third Chapter, there
1s no fuch Gravitation or preflure of the
Alr or Atmolphere, and confequently

)
Adl)
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Torricellian Grpeviment, 187
no fuch Elatery in the frec and-open
Air. | '

5. If there fhould be admitted any

i“.k'ﬁ : fuch Elafticity ina portion of: the Air
Al | below 1n this 1nferior region, included
bre | within a Glafs veflel or Receiver , (the

Alr,
ng
EL-I' '
o be
(hall|

Lap- | inftance for whofe fake this invention

| was principally devifed,) fo as to fuftain’
the {ufpended column of Mercury, then

| of neceffity there muft be the fame Ela-

fticity of the fame or the like portion of
the common Air,(forit is all fuppofed

hat I
lngly
pri-
both

fo- ll
dhual

Aur
and

under the fame common preffure of the
fuperior parts : ) the confequence where-
of muft needs be, that either the ateri-
bution of that Sufpenfion to the Gravi-
tation of a Column of the Air, and all
the delicate Confectaries thereupon
are more Fancies and Miftakes , becaufe
the ‘whole phenomenon is performable
and performed by the Elafticity of the

grez
ot |
been |
here |
i the |
ety

e

Air, as well without as within thisclofe

Glafs veflel ; or elfe the joint power of
the pordss, as well as the Elaflicity of

the forreign Air, muft raife the Mercu-
ry in the Tube to fifty nine Inches, fince
the Elatery of the Air alone, without
the
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188 Dblerbationg touching the

the aid of the Gravity of the Atmo[}ahc: '

vical Cylinderin the inclofed veffel, is
able to keep it fufpended to twenty nine
Inches and half. But we fee the con-
trary inthe Experiment tried , as well
within as without the inclofed Glafs;
therefore either the weight of the At-
mofpherical Cylinder, or its Elatery,
muft be laid afide in this Solution, or,
whichisthe truer Conclufion, neither

the one nor the otherare to be admitted, | ™

but both are to be rejected as crofling
one another, and alfo' the truth of the
Solution,

3. Nay, but yet farther, ifthis Ela-
tery be admitted, the whole Scheme of
the Gravitation of the Air, or any part
thereof,muft be rejected as fictitious, and
impoflible ; and on the other fide, if the
fuppofed Gravitation of the Air or At-
mo{pherical Cylinder be admitted , the

Elatery muft be rejected, and the whole

Air willbe 72 equilibrio, in as much as
upon this {uppofition of this New Phi-
[ofophy, the Elatery prefleth as much
upward, as the Gravitation doth down-
ward, and ¢ corverfo the Gravitation as
' much
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he-#much downward, as the Elatery doth

isfupward : {othat afterall this laborious

« | apparatus of Gravitation, and Cylinders,
1 and Atmofpherg, and Elatery, the Air .-
«llis at quiet, at reft, and 7z equilibrio,”
1t § which is eaﬁlgz ranted withoutall this
. § difficult bypot EEJ'.

For according to thefe mens {uppofi-
tion (if we fhould admit it ) the Atmo-
fphere were feven Miles high, we muft
needs {uppofe that the greateft Elatery
is next the Superficies of the Earth, be-
-~ § caufe thereit is more charged with the
| weightof the fuperior parts of the Air;
.. § and becaufe the terreftrial Globe checks
_.c} the Elatery of it downward ;the Elatery

| muft difcharge it felf by 1ts motion up-

ward, and fo encounter the preflure of
| the Air, by how much more its Springs

. | and crooked Particles are charged. And

a Mile higher in the Atmofphere where
1s lefs preffure, there is confequently lefs
Elatery or reliftance of that prei%ure’,
and yet {ufficient to keep that rundle of

. Atmolphere in an equilibrinm.
And it is plain, that this Counter- -
motion of the {uppoled Spring, or Ela-
tery,
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190 Dbferbations touching the
tery, and Gravitation of the Air, muft
by thetr mutual confli¢t , one check and
refraét the other. ‘

Butthen itis hoped, thatthe interpo-
fition of another grofs Body between
the ponderous Air tending downwatd,
and the reverberated, recoiling, Elaiti-
cal Airtending upward, may parc*the
fray ; and thereuponinthe inftance ot
the two cohering Marbles , the upper
column of impending Air may prefs
down theupper Marble, and the lower

column of 1'{:ct}iling Air may prefs up

the lower Marble.

But this willdo nothing to help the

bufinefs in hand, touching the Merca-

rial column in the Torricellian Experi- |
ment, (for as for the cohelion of the two |

Marbles, and the reafon of it, [ fhall in
its due place examine.)

For it 1s plain there, that if there be |
any Elafticity 1n the-Air next the Earth; |
there 1s proportion for proportion as |

much Elafticity in the Air'next the re:
{tagnant Mercury, upon which it is 1n-

umbent, and which we may if we |
pleale, place even to the Superhicies of |
the
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the Earth; for the column of Air (ex
[fuppofitione) proportionable in bafe to the
Mercury, isas really gravitating upon
the Mercury, as upon the Earth, and
confequently there 1s the very {ame'Ela-
tery or furfwr preflure of inferior parts
of that Atmofpherical pillar incumbent

 upon the Mercury , that would break

the Gravitation -of that upper Atmo-
fpherical Cylinder, and render it inef-

| fectual.

Befides all this , as it requires a {trong

| Phantafy to fuppofe this wonderful Ela-
| fticity of the Air, {0 1t requires 2 much

more potent phantafy to keep the Ela-
fticity of it within the precife lateral di-
menfions of the Atmofpherical piilar
in a firaight line: for the Elaftical par-
ticles of the Aereal parts, adjacent to
that Atmofpherical Cylinder , will in-
croach and break itupon thisCylinder,
and diforder and refract its preflure, be-
fides what the concuflion of Winds
would effeét.

4. Butfuppofe in the free Air the
pondus deprimens of the Atmofpherical
Cylinder were too hard for its .F_Ia.tf:r}fci
an
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190 Dblerbations touching the ,
{o althoughin an inclofed Glafsthe Ela-|{¥
tery doth the whole bufinefs in fufpen-
ding the Mercury in the: Tube, yet in
the open Air the pondus deprimens con-

quers its Elafticity, and the whole phe-] @l

nomewnon (hall be there performed by the|
pondus deprimens of theaereal Cylinder;

I{ay {fuch a Suppofition as this would§
render the lower parts of the Air unmo- § ¥t
veable,and bind 1t up fo, that it could j#xn
never {tir without an admirable relaxa- § 9
tion of it by the violence of heat, which § b

is contrary to all the experience of the

World. For we {ee by the {malleft ml |

winds the motion of Smoak,and a thou-
{and Inftances more , the lower parts
of the Air are in a perpetual ux and
motions which it could neverdo, if un-
der fo rigorous a conitipation and com-
preflion -by its fuperior parts. And
though this immediately contradics fatl:
the great preflure of the inferior Air by B i
the fuperior, yet by neceflary confe-f
quence it cantradiéts the {uppofed Ela-|
tery: thereof.

5.. Butas to the very inftance before|
given,'of the fulpenfion of the Mercury|
in

-
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Lin a Tube placed in aclofed Glafs Re-
i ceiver, proteéted from the impendent
| aereal ponderous Cylinder 5 Ifay, that

the fulpenfion of the Mercury is not

¥ caufed either by the Weight or the Ela-

_IL il

et
roul

TG

| tery of the Air. Not by its weight, be-

cdufe the Atmofpherical column is 1n-
tercepted, and kept off by the interpofi-
'tion of the Glafs; it remains therefore

M that it muft be done by the Elatery or

Spring of the Air included in the veflel :

M but that cannot poffiblydo 1it, for thefe
M Realons. 1. Becaufe that Elatery that

il
thoue

muft fuftain the column of Mercury ,

cannot be an Elatery prefling upward
or laterally, but it muftbe {uch an Ela-

< uf tery, as muft prefs downward, to bear
.lagainft the excurfion of the fufpended
B column of Mercury, and thereby keep
M itén equilibrio: and certainly if there be

ofiany Elatery of the Air, it muft bear ra-

ther upward againft what prefleth it

§|down, and caufeth it, than downward.

4| 2.But if it be faid thatby the Receiver,or

Glafs inclofing the Air every way, the

4! Elateryisas well turned downward as

upward, and {o counterpoifeth the co-
O lumn




ke e e e —— g o g [ A o iy -

194 Dbferbations touching the
lumn of Mercury, and fo it is not like
the recoil of the Sprin%{)f the Airfrom §
the Earth, which muit be principally it
upward, becaule checked and reverbe- ,”irl.f
rated at its bafe; but here the reper- |
cuffion is from all parts of the Glafs, as § —
well from above as beneath. I fay this
very objection renders it utterly impof-
fible, that the Elatery of the Airinthe §.,.
Glafs can caufe this Sufpenfion, or in § .
any meafure contribute to it. For lecus § 1
fuppofe the Glafs Receiver to be fpheris §
cal, the repercuffion of the Elatery of § |
the Air muft be equal from all parts: §
the confequence whereof muft necefla- i
rily be, that -this Elatery prefleth as §|
well upwards as downward, and from | bio
every part of the Spherical cavity of -
the Glafs , the confequence whereof R
muft needs be, that the whole Elatery i |5
is in fufpence, and one Elaftical line} 54
breaks, refraéts, and retunds another; ¥ "
{othat the tendency of this Elafticity is | ¥
neither upwards nor downwards, nog -’:fi“
from any point of the Compafs, but all |
things are at reft, as where Winds blow | ™
with an equal frrengthevery way , theld "
T Air '.Li‘ff“"

It 15

5
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AR is undifturbed, and {o no' preffure
at all made upon the Mercury, but it is
but a meer evafion to {horé up an sype=

N ehefis,

Jm

o

5 15 | L
i} CHAP. XIIL

por-§

[{T‘E Certain Expfrszﬂr: fw;::mg ré,z.t the
YO8  common Airin its ordinary confiflence,
oAl

hath nos or wo confiderable Elafticity or
| . Spring, “without an accidental or preters
‘:'?f'l natural Compre(fion. :

imig

@ T N the former Chapter I have gwen
' 58 & . the reafons againit the wonderfal
won I Ela{hmty of the Air, or Atmofphere,

J Tiand the infufficiency of that Suppofiti=
w4l on to give a Solution to. the phenomena
€Y in the Torricelian Experiment. And I
¥} now come to fome experimental Inftan-
I} gesy farcher illuftrating and - proving
78! what I have faid in the former Chap-
M ser, namely that either there 1s no Elas

I ﬂ-ﬂ}_ fticity at all in the common Air, nor i
bo¥k any part thereof inclofed in the vellel,

U8 de guo f#pm or ifany atall, yet varyhtw
el Q 2 ; ey
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106 <Dblerhations touching the
tle, and fuchas isno ways able to keep' ¥y f
fuch a column of Mercury fufpen- o
ded , which may poffibly weigh ac-
cording to the amplitude of the §,
Tube two or three pounds, which yet §
we fee fufpended in the Torricellian Ex-4i,,
periment. e

Forit is a certain and demonftrable §:. .
truth | that if any porentia, be it what it/ o1
will, fuftains a weight or pondus depri-§
mens, the potentia (uftentans muft be of! m
an equal ftrength to that weight, o e
therwife it mult give way, and yeild 8, »
toit. ‘ | id of

Therefore if the potentia of the Ela-8, =
fticity of the common Air (not compref-H; |
fed or conftipated accidentally) be notl, i
equalin this inftance to two pound offil \.
Mercury, it can never fuftain or keep 1t ;_;_"_{_‘El
fulpended : and this is that which I8
fhall endeavour to make good. o "

Fig. 52. Takea Bottle-Glals .7, il
it with Water to 8, which may contairgd, "
about fix Ounces of Water, the reft of¥f ™™
the Bottle full of Air then take thed

—

|.._\' I

Bolts-head ¢, heat it very hot, that thed

Airmaybe in 2 great meafure driverf ["
Oug |

wh |
w4

-
[



Torricellian CEPYIMENE, © 197
out of ity and the reft highly rarified
and expanded: Invert it into the Glafs
" Bottle, o that the free Air may come in,
| (though but at a Pin-hole,) as the Air,
I in the Bolts-head grows cool, and con-
| fequently contracted neer to its natural
| fize and ftate: the Airthus rarified, the
bk Water in the Bottle will be drawn up:
I into the Bolts-head to fupply the va-
T cancy, which otherwife would happen
¢UF by thie reftication of the Air. Butifthe
» X filTure between the Bottle and Shank of
f§ the Bolts-head had been. haftily {o cl"}
N fed, that no Air could enter into it, fome
B8 Water would arife as fuppofe to D, but
e ' the whole W ater would never be driven
'8 up qut of the Bottle by any Elatery of
: 'ﬂ the Air included init ; but-only the {u-
PP perior Airin C, being {o highly rarified
'M; E;the heat, that one third part of the
! Air in €, asit ftood unrarified, takes up
:-5,“. the whole Bolts-head by rarifaction 5
W dnd as the Air in the Bolts-head grows
L5 toitsnatural temper, and confequently
;W endeavoursto retract it felf to its natu-
1 ral dimenfion, o having the fluid Was
e | ter to workupon, it drawsitup, and by
O 3 - the

olk ‘
B
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ep




e )
- e:_“.n—l::'.___-
e e

B
SERCEL = "n‘q:‘.'l:lf_-.'::l- = =

e e e W NI

PR,
T — N
- =i

Eara
T T S Oy & e g

e

et T e -
o = M S =

T i e T Ay g W
L et £ . o o e

ey s il ol

R A i)

=
#

108  Dbletbationg touching the

the advantage of that attration gives a
tenfion or expanfion to the-Air in the
upper part of the Bottle , a5 ‘much 'as'is
capable to be obtained by the {trength
of the attraétion and f(uétion of the rari<
fied Airin theBolts-head; which draw-

ing up the Water, and leaving lels Wa-'|

ter there than before, muft needs expand

the inclofed Air inthe top of the Bottley:

to fupply that recefs.

Now if the ‘Air in the head of the |

iﬁ:’qttl{:j being taken out of ‘the common

Air, and ofthe fame confiftence with it, §
had that ftrong Elatery that ‘thefe men |
fuppofe, fo that it reacheth as it were {

after a dimenfion five, nay forty times
larger than ' 'that it hath', it would

thruft up the whole Water in the Bot+'

tleashigh'asE, as it would have dong

ifthe filure between the Bolts-head and |

the Bottle had not been ftriétly clofed.
And thisit thould have done the ra-
ther, becaufe the fuperior Air is fo much
ravified, that 1t takes up three times the
room of common unexpanded Air," and
fp is capable of 2 more effectual imprel-
fion fromi‘the Air in the Bottle, and
' weuld

LLLLLLL



Torvicellian Cxpeyiment, 199
sl would not reft at D, but drive up the
| Water as high as E.
© And if any fhall fay, that the weight
of the interpofed Water is too great for
{its Elatery, to thruft icup ashighas' E ;.
certainly he that fhall fuppofe that the
B Elatery of the Air, included in aclofe
| Receiver, is able to thruft and keep a
| column of Mercury to' twenty nine
! Inches high, which column weighs pof-
2| fibly a pound or more, cannot doubt but
| the Elateryofthe Air inthe top of the
M Bottle, if it were of that force that chefe
w1 men fuppofe, would thruft up five or
41 fix Ounces of Water, about five or fix
1 Inches high, into the Bolts-head.
s 1° Butthe plain truth is; ‘that in'this 10-
I ftance, noranyof the like hature, itis
' neither the weight nor the Elatery of
. the Airincluded in the Bottle, that for-
. ceth.up any drop of Water above its
Superficies, but the powerful attraction
of the expanded Air in the Bolts-head,
endeavouring its own contraction whens
ing’ cold, and fo attra&ting the
Water to {upply that cafma, that would
otherwife follow upon itsattraction.
O 4 And
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200 Dblerbationg touching the
And therefore when by the defcent |
b of the Mercury a little portion of Air'in |
0 the top of the Tube in the Torricellian |
Ll Engin,gains four or five timesa greater |
extent thanit had before s this is done § 7
i by the tenfion of that little aereal Cylin- §
Wt der, by the force of the defcent of the
Mercury, as fhall be more at large thewn ¥ I §
hereafter; and not as is g{r{;u ndlefly iup- H
pofed by the natural Elafticicy or expani i
{ion-of that portion of Air. . For if thag
fhould be the caufe, it were neceflary &y
that the finger ftopping the top of the & |
inverted Tube open at both ends, fhould §  ;
i be thruft up, and notdrawn in, and an 8w
8L L empty Bladder fhould be more comprel- & g
B0 . fed thandiftended by fuch Elafticity of |

= W e i a1 W B Ry SEAT

ahf . ; ’
" theincluded Air, the contrary whereof & uy
i) 1sevident both to Senfe and Experience: &
- | sy
» g e
m il : ' : %l
Wil
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CHAP. XIV.

The confideration of [ome Arguments for

the weight and Elatery of the _Alr,

Shall not {pend much time upon
Thele arguments ', but only note
fome general Obfervations upon them,
and then fingle- out fome - Inftances
wherein I fhall be more particular. |
In general therefore Ifay, ‘
.. 1, - Thatall thofe Inftances and Ex-
periments produced to prove fuch a

.1' Weight or Elafticity of the free Air,that
. 'may be capable of effecting the phemome-
. na in the Torricellian Experiment, yea

orin the Magdeburgh Inftrument, or the

Englifb Air-pump, areall capableofano-

ther Solution,” as appears by the an-
{wers that Lizus hath gilveﬂ- to them,
which I need not repeat, , -

w2, That ‘the application of the
Weight and Elafticity of the Air to the
Solution of thefe phenomena, 1s forced,
ftreined, and in many inftances contra-

2
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s02  Dblerbations touching the

ry to the evidence of Senfe: fo that
though the appearances themielves are
true, yet thole Caulfes ‘afligned are very
inevident, full of difficulties and abfur-

dities, and require fuch a train of fupple- §
mental Suppofitions to make them but |
tolerably applicable, that no man dif-

ingaged from a party can eafily fubfCribe
to them. ;

That there are fome Inftances
and Experiments that are fo untractable

to this method of Solution, that all the |

inventions of the moft Mercurial wits

and higheft ingaged in the’ patronage |

thereot, cannot by any means relieve it,

That the plain and common So- § |
lutien: of them by the infeparability of ¥ |

Bodies, and the fuga vacni, ( plealantly

by fome ftiled decantata olim fuga vacni) |

doth moft naturally; and without any
{trels offered to Senfe or Niture, an{wer
all Inftances and difficulties ; and fails
11 none. - | '

That it 1s moft eyident to -any
mah, thatwithout prejudice or partiali-
gy fhall obferve it, all or-the moft part

of thofe Inftances - 4nd* Experimenits; |
e which §

o
Vit
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Torricellinn Grpeviment, . = 203
which (to ferve the bypafﬁ?s of the gra-
vitation and Elafticity of the common
Air) are refolved into Preflion or Ela-
fticity of the Air, are plainly Per_ﬁ::rmed
by Suction and Attraétion of'the ‘Air,
when put undsr a great tenfion or rari-
faction, which wholly fubverts the So-
gltiun by Preflure or Elafticity of the

ir. - “ri 3 |

~ Now as to fome particular-Inftances.
- Firft, we are told that the Torricellian
BEngin, wherein at the bottom of the
hill, che Mercury rifeth to twenty nine

. Inchesand half, carried up tothe top of

the hill Puy de dome in Franmce , {ublided
three Inches: and fome Inftances of

 like nature given in Lancafbire, it {ub-

fides neer two Inches. ‘From whence it
isinferred , that this variation-arifeth,
becaufe upon the top of the Mountain,
which was 3000 foot high, thecolumn
of the Atmofphere was fhorter , and fo
gravitated le[supon the reftagnant Mer-
cury, than itdid at the bottom of the
hill, which caufed the difparity of the
pofition. U
Tanfiwer, admitting the fadt true, yet
" wthe
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204  £Dblechationg touching the
the caufe afligned is #oz canfapro caufa ox
at leaft we have no fufficient evidence
that this is the caule.

The various Elevation or depreflion
of the Mercury is not in relpect of the
heightor lownels of the place , where
the Inftrument is ufed, but in refpect of §
the temperament of the Air wherein it
is ufed. The Excellent Author tells
us, in his eighteenth Experiment., that
the Torricellian Engin- placed in his
Chamber window for a goeod feafon,the
Mercury had various Elevations and

{ubfidings, according to the temper of §

the Air; and that this variation was
confiderable, namely two Inches, and

that in cold weather , contrary: to the ¥ Ut!

ufe of other Weather-Glafles, it fell
much lower than at other times. And
if this befo, itis no wonder, at the top
ofthe hill ; where the Air was much
colder , it might {ubfide confiderably
from the height it had at the bottom.
But whether it were colder or hot-
ter, yet certainly there is that difference
of temperament in the various regions
of the Air, that might make avarious
polition
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:pnﬁtion in the Mercury. What if we

fhould fay, that the vis igneapenetrativa
Etheris is ftronger there than below
the hill, and fo might {trongly dilate
that {mall portion cf Air upon the top

- of the hill, though the fenfe of heat

be there lefs ¢ -
But I cannot chufe but obferve, that
if we fhould affign this Subfidency of
three Inches of Mercury to the fhortning
of the Atmofpherical Cylinder, by 500
Fathoms of perpendicular height, we
muft necellarily conclude the great mi-
ftakes in the computation of the %fravi-

~ table Air or Atmofphere, and muft ren-

der it of a prodigious height beyond all
the Eftimates of the latter Elaterifts ,
whereof fome tell us it is feven Miles
high. By others Computation that

" it 1s 33893 Feet, which is 5648 Fa-

thoms , fomewhat lefs than feven
Miles.

But if a Mile next the Earth fhould
abate but three Inches in the height of
the Mercury, fix Miles more would
hardly abate three Inches more, vzz. fix
Inches: nor twenty four Miles more
would
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206 Dblerbations touching the
would abate nine Inches. For a Mile
of Air next the Earth (if the gravitation
of the ' Air fhould be admitted) would
more thap ten times counterpoife the
next Mile about it, becaufe it hath thefe
advantages, 1. of the greater incums-
bent weight of the fuferior Air, 2. of
the {tubborn refiftance of the terreftrial
Globe, whereby it is. more conitipated
and bound together the nearer it 1s toits
reflexion and repercuffion. 3. - The
great concrement and acceffion that
it hath of grofler vapors, and terreftrial
effluxes, wherewith the lower parts
muft needs be more laden than the up-
per; {o thatfrom the firlt gravitating
particle of Air or Atmoiphere to the
loweft, it will increafe by a Geometri-
cal Progreflion 1n every part, 2s 1,2, 4,
8, 16, or very near 1t, which will render
the lowelt- Mile prodigioufly more
weighty than any of the {uperior Miles,
But I difmufs this bufinels ‘of the gra-
vitation of the free Air as a meer. No-
tion.
The Inftances to prove the Elafticity
of the Air, are for the moft part fuch as
: are
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are endeavoured to be made out by. the
tenfion or rarifaction of the Air by the
Wind-pump , or <Magdeburgh Inftru-

ment. Andthe anfwer 'to any one of,
- themgives an anfwer toall, for the ap-

plication of them to the Elafticity or

. Spring of the included Air is bottomed

upon one common miftaken ground.
I fhall therefore mention but one or
two of them.

The Excellent Author in his Book of
Phyfico-Mechawical Experiments, Exp.s.
gives anaccount , how a dry Bladder
well tied, and blown moderately full,
and faftned into the infide of the Recei-
ver in the Air-pump, upona ftrong ex-
hauftion of the Pump wasbroken 5 and

~in the 162 Experiment, a Glafs included

in the Receiver,: broken by the exhau-

. '_Pci_ng ofthe Air. And in the Continu-

ation of new Experiments, Exper. 7 and
9, the fameInftance of breaking of in-
cluded Bladders and Glafles:is repeted,
and attributed always to the natural
dilatation of the iaternal Air included
in the Glafs and Bladder , the circumja-
cent Air being rarified by tenfion.. .

-

But
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208 blecbations touching the
But the true Solution of bothisquite |
another matter. The Bladder is dilated 531:11_::
by the attraction wrought by the teafed &,
or expanded Air, upon the outfide of 8.
the Bladder, and thereby the included ¥ 4
Air neceflarily expanded by that! force, 84
firetching out the fides of the Bladder 8y j
chatincludes it, and when it is capable 8,

lit 1

of no greater {tretching it breaks , not &,
by the natural expanfion of the included §,,.
Air, but by the ftrong tenfion wr_c-ughg !"r-::-if;
upon the Bladder by the attraction of & /

rarified or tenfed Airin the Receiver, §
that tears the Bladder. |

And as to the Secaled Glafls-bubble; &
the fracure thereof with that violenceé &
is not by the natural Elafticity of the &
Airincluded in it, but by the {trong at- § |
traétion wrought upon every part of its & ./
external Superficies, by the tenfion of &,
the ftrongly circumjacent tenled Airin § -
the Receiver.

And therefore if the Bladder or Bub- |
ble were filled with Water, and clofed |
faft, (which is not capable of any natu- §
ral Elafticity) I make little queftion but §
the ftrong attraction of the expanded &

Alr g™
§
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Torricellian Crpeviment.. 209
Air in the Receiver would break the
Glafs and Bladder, efpecially 1fit have
any angles, (thoughI confefs I cannot
be very confident of what I never ttied.)

And yet if it fhould fucceed accor-
ding as T fuppofe, though the natural

Elafticity of included Air would be
‘thereby convinced of untruth s Iexpect -

there muft be another expedient 1nven-
ted by the Elaterifts to falve it, vzz. as
prodigious a weight in the included
W ater, as there is fuppofed an Elafticity
in the included Air. : _

In the late Book intituled, New Expe-
yiments about the Pref[ure and Spring of
WA ir upon Bodies under water , EXperi-
ment the fecond I find this Experiment,
which is to the effect following.

Takea Bladder, and {queezing out
the greateft part of its Air, tye the neck
very clofe, and faftning a competent
Weight to it, place it ia 1 great large
Glafs, and placing that Glafs upon the
Air-pump, fill it withWater, and then

covering the Glafs with a large Recews
ver well luted to the Pump, the Air
pumped out of the largeReceiver , the
B e % P Bladder
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210 Dbferbationg touching the 1
Bladder below the Watér would gra- §., ,
dually fwell, ’till by often pumping out | m'
the Air, the Bladder would be full hﬁ%
blown. And the Suppofition is this, ¥,

that the Air being highly rarified and | kol
extended in the Receiver, whereby the £ ,
ftrengthofits caunterpreifure or Sprmg i 4
was weakned and abated ; the little §
portion of Airin the Bladder, notwith- i
{tanding the interpofition of the Water, § };
having the advantage thereby of expan- § .
ding it felf, did accordingly fill up the’ f
Bladder. !

Thetruth of thefa@ is unqueftiona- §
ble, but the Solution of it by the natural ?
Q'P“ﬂf: of the Airin theBladder, 1s an §
aflignation of #om canfa pro canfz ; but § ™
the true Caule is ,-that by the ﬁmng W
tenfion of the Air in the Receiver, 1t § "*1
lays hold and attraétsupon all the parts § F
of the Water, and all thatis included in § %
it, and the Bladder being within the §
reach of that forcible attration, hath § i,
itsfides thereby diftended, and the in- | 4i
cluded portion of Air expanded and
rarified by the tenfion upon the Bladdery |

not by any natural Elafticity of the in- | [y
cluded | *

lllllllll
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. Torricelian Cxperiment, 211
cluded Air,but by the forcible attraction
wrought upon the external Superficies
of the Bladder, and pulling it afunder,
whereby the included Air by the coms-
mon Law of Nature is neceffarily ex-
panded to prevent a vacuity.
. And asif there had been no Water
nterpoled , the Bladder would thus
have been extended, and the Air inclu-
ded in it expanded, by the ftrong attra-
¢tion of the rarified Air in the Recei-
ver; fothefame effe& will as neceffa-
| rily enlue , notwithftanding the inter-
pofition of the body of Water : for that
vis attraifiva of the expanded Air in
the Recetver, though it immediately fa-
ften upon the Superficies of the Water
ih che vellel, yet thereby and therewich
1talfo pervades the whole body of the
| Water, which beingafluid body hath
thereby a tenfion nmge upon it, and all
its parts, and all that is included in it
* And the truth of this appears beyond
difpute, for the Learned Author in his
19,21,22,23,¢¢ Experiments, tels us;
and that truly, that by this pumping
and rarifying of the Airin the greac Re-
P a celver,
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212 - Dblerbationg touching the

ceiver, Water, Spirit of Wine, ¢re, will
be raifed to run out of a Glafs included §.
in it, & that bubbles will thereby be for- mj
med at the bottom of the mcludf:d vel=/ 4. .
(el of Water: whereof ‘the true caufe § .»
(whatever be otherwife affigned) isthe §y
forcibleattradion of the tenfed andex- §
panded Air in the Receiverupon the in-§ .
cluded Water, which {trongly per-§
vades the whole body of Water, pene-§
trates to thevery fund or bottom of ity § |,
and puts it altogether into a various agi-§ .
tation. 1
And thereforeas ¢his attradion per-| Z”'.L}'”
vades the whole body of water,{o it per-§
tingeth to the included Bladder 1n the
very {fame manner as it doth upon the®

'h J
k

Water, though with a more fenfible ex*! "'
tumefcence of the Bladder, becaule more| ;
capable of it. ' ..|.w:

We need not refort toa more evident "
Inftance than that common and ludif %
crous Experiment , yet taken notice of§"
by Regiws , of immerfing the {mally"

end (Fig. 13.) of alighted Tobacco-pipel
]

B under Water in a Vial, and fuckinghy ™

Wl
,'._.

tllt



Torricellian Erpecument, 213
Lthe Glafs being clofely covered , the
" Bftrong attraction of the Mouth upon
“ the one Pipe will, through the Water
" fupon the orifice of the immerfed Pipe;
“R draw the Smoak into the other, not-
withftanding the interpofition of the
Water, and will putallthe partsof the
‘Water, to the very bottomof it, and the
‘granules of Sand lying at the bottom
B of the Water, into motion and elevati-
~B on; as in the Figure. .
il .. And the very fame Anfiver is moft
clearly to be given to the third and
| fourth Experiments-in that place, and
18 to othiers of like nature, without recur-
ring to an imaginary naturzl Elaftici-
" gy in a {mall porrion of included A,
! whereby to expand it {elf without any
4l forcibleattractions to fuch a prodigious
IR amplitude.
" And thus I have done with whatI
ol . haveto fay*againft the Solution of the
e 1",; . Torricellian Experiment, either by the
'} Weightor Elafticity of the Air or At-
*}' mofphere ; which tome feems a Sup-
APFE polition contradiétory to our very Sen-
5l {es, a Suppofition attended with infi-
Pl3 nitg
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a14. Dbletbationg touching the

nite abfurdities and inexplicable diffi-

culties. ‘
And vet, as I have before faid, it is

wonderful to fee with what tenacity, |

and with how great confidence it is afs
ferted, and how marvelloufly it hath

obtainedamong the gens literata , and|
what Syftems of new Phylficks, what
rare trains of Confequences, what Pro- |

politions, porifisata, Scholia, it hath mul-
tiplied ! wherein if the Foundation it
{elf prove but a miftake, men have fpent
much labour in vainupon it.

Therefore laying afide this Solution

as untrue, I proceed to that which the
more {teady Modern Philofophers, con-
fonant to the ancient Principles, have
given inthis cafe, and feems to be moft
confonant to truth.
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St

CHAP. XV.

588 Concerning the true Canfe of the fulpenfion

| of the Mercury at twenty nine Inches and
half, or thereabont, in the Torricellian
Engin.

il

T Comenow to confiderof that caufe

of the fufpenfion of the Mercury at

twenty nine Inches and half, or therea-
bouts, in the Torricellian Engin.

They thataflign the Diverffty of the
Weights of fluid Bodies, tell us ;

1. That although Air be intrinfe-

@ cally heavy, yet it is neer one thouland

48 times, or as Merfennus will haveit, a-

| bout 1300 times lighter than the like
. quantity of Water; and this they en-
. deavour to evince by Experiments.
" But-this Conclufion is very doubtfu] and
1 difficult. |

2. That Water is fourteen times,
or very neer thereabout, lighter than
Mercury, quantity for quantity, and

this as it is eafie to betryed, foupon try-
P4 al
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216 Dblechationg touching the
al 1 find it very neer the truth, though
Water it felf 1n feveral places differeth
{fomewhat in weight, and therefore it is

i b
notealic to makethis the common ftan-

dard for all Waters, though the diffe- |

rence be not confiderably great,

Though Water be ordinarily four-
teen times lighter than Mercury, yet
this 1s not the juft proportion of the

{fpenfion of one and the other in a Buks

Tube.

Forif a Tube of Water; above one
and thirty foot long , ftopt above and
immer{ed at the other end.in reftagnant
Water, it will fubfide as ‘is ordinarily
{aid to thirty and one foot, others fay
more; whereof fee the Experiment apud

Schottum in Technicis Curtofisy L 3.cap. 2. Bl

EXper. 2,073

But 1n the cale of Mercury, if the
Tube of above twenty nine Inches and
half long, {uppofe four foot, be ftopt at
the top, and immerfed at the open end
in reftagnant Mercury, it will {ubfide

=

e s R

to twenty nine Inches and half, or there-

about. - ; _
Butalthough 1n thefe two fluids, of
this

i
L
=

L |
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- this different gravity,* the fubfiding of
| either vary.yet the reafon both of the jub-
ts § fiding and i{ﬂ‘pending of the oneand the
tr§ other will be the fame.
it} - Therefore what I fay in relation to
the fufpenfion and fubfiding of Mercary, _
w-§ willbe in its reafon applicable to the
wt | other, and therefore T fhall here. only
de | treat of the fufpending of Mercury ; be-
11 caulethe Inftruments to try the Expe-
riment in Water are more mafly and un-
xel  tractable, but, as I faid, the reafon of
x¢l  one will be the reafon of the other.
m bt Therebe three Inftances of the %uf-
dr}  penfion of the Mercury in the Torricel-
i b lian Engin, which though they all are
s b refolvibleinto one common reafon, yet
»» 1 that reafon hatha various -application
' feverally to them.
4o b Firft, when the Tube exceedeth 1n
i | lengththe ordinary ftation of the ful-
¢ | pended Mercury; wiz. twenty nine In-
o | chesand half, asfuppofe it be four foot
'1&5'_9 Jong; and the Tube receive only thirty
lnches of Mercury 5 o though the
Tube be filled more than twernity nine
- 41 ““Inchesand half of Mercury, yet it 1S not
A | * fo
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{0 perfeétly filled, but that there remains BAIV
a portion of Air in the head of the Tube, §ch!
upon its inverting 1ato the reftagnant i:iimﬂl
Mercury. g hal
In this Inftance, if the portion of Air 8 bin
be {o great before its Expanfion, that be- § v
ing expanded by the defc[:’ent of the Mer- ¥ byl
cury, it can reach below twenty nine B
Inches and half,asfuppofeto 20,23, 24 F il
Inches or lefs, then the Mercury will § ihs
fubfide to that fcantlet that the portion ¥ ul
of Air is extendible unto. R it
If the portion of Air be lefs than can § |
be extended, below twenty nineInches ¥ feng
and half, or the diftance befo great that § Jern
the extenfion of that portion of Air can- ¥ i,
not by its expanfion fupply a greater ¥ ke
room than’ what juft anfwers to that §
ftation : asfuppofe the Tube were above §
4 foot long , and filled with Mercury all §
but half an Inch, and then inverted into
the veflel of reftagnant Mercury ,
whereby before its fubfiding there §
would be about half an Inch of free Air |
in the head of the Tube ; and by thede- |
{cent ofthe Mercury tor twenty nine In- §
ches and half, if that little portion of § f,
: Ailr |
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Torricellian Crpeviment, 219

Air were yet {o much as were capable of

{fuch an extenfion, it would be'extended
to that length, wiz. eighteen Inches and
half; but if that task were too hard for
{o fmall a portion of Air to be extended
unto, thenthe fame would be {upplied
by the fubfidiary fteamsant efflsvia out
ogthe Mercury , to make a retreat for

the Mercury,to a defcent of twenty nine

Inches and half, as hath been fhewn,
and fhall now farther be declared in
what follows. -

In this Inftance thefe things are to
benoted. 1. That by the defcent of the
Mercury there is no vacuity left in the
place derelicted by the Mercury, as hath

« been thewn Chap. 2. That there is

nonew Air admitted into the Tube de
foris ; as hath been {hewn before, Chap.

3. But thatlittle portion of Air is ex-
tended from the very head of the cavity

~of the Tube to thefubfided Mercury , if

it be of that fubftance that 1s capable of
fuch an extenfion to the Mercurial fta-
tion of twenty nine Inches and half’
and if it be too little for fuch an exten-
fion, it js fupplied by a fuitable portim}

of
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220 ﬂ)h[ethations touching the

. K
of the Mercurial fteams; as hath been | beter
fhewn. 4. But that extenfion or dilata- B,
tion of that little portion of included §

Inve

Air, is not by any natural Elatery or ex-

panfion of itsown, as hathbeen fhewn wer
in the two former Chapters, for it isa 8. "
portion of the free Air ; but itisa firong ®
tenfion of that portion of included Air, ¥ -
to prevent that cafma and feparation of B
Bodies without any thing intervening, 8 -

or the figz vacui, [0 often mentioned by i

the Ancients. §. And con[bquentl%,j LE
though inrelation to the laws of the § ™"

Univerfe, it be a natural expanfionor 8, "

dilatation of the Air in this circum- "

NN

fYance, in obfequinm nature univer(alis, & " "
yet in relation to the particular ftate and §
confiltence of that portion of the Air §° "™
thus expanded or tenied by the fubfiding "
of the Mercury, itis forced and violent. § "/
As the ereét pofture of my Body is natu- § “i
ral to me, whileit makes one common E Legul
compofition with my Soul and Spirits, § 15U
and 2z Concreta, thoughit be violent 1n B il
relation to the msles corporea of my Body, & 0
whieh would otherwife fall down to i
the Earth, 6. And the conlequence of & “%i
this@
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Torricellian Crpesunent, - 221
this tenfion of the included portion of"
Air (confidered conjunétly with the na-
tural infeparability of the parts‘of the
Univerle, which 1s all one with that
which the Ancients called fugs vacui)
is the fuftentation of the Mercury, that
column of defcended Air, which Zzmus
not abfurdly calls faniculus , being infe--
parably united, and adhering to the top
of the Tube at oneend, and to the Mer-
curial Cylinder at the other end, and
this funiculus aerens not being capable to
be extended farther than to twenty nine

b Inches and half, being the Mercurial

ftation, by the force of the defcent of
the Mercury, {uftains and holds it up at
that (tation : and {o the pondus deprimens
of theMercurial Cylinder is equal to the
potentia fuperne [uftinens of the Aereal

' defcended Cylinder upon it, in a kind

of equilibrinm, the Mercurial Cylinder
by its natural motion endeavouring 1ts
defcent downward, and the aereal co-
lumn by a motion of reftitution to its
natural fize and ftaple, retraéring it as
much asit may upward ; and the fame
reafon will hold of the portion of inclu-
' ded
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222 Dbierbations touching the

ded Air, be fo much as iscapable of an
extenfion below twenty nine Inches
and half of the Tube : but not fufficient
by fuch a force tobe dilated ro a full de-i
pletion of the Mercury out of the Tube,
as poflibly to 20,15,10, 0r 5 Inches from

the reftagnant Mercury, in which cafe §

the Mercury will fubfide to fuch a de- | :
gree, and no lower, : .
The reafon therefore , 1. Why the

Mercury fubfides o low as twenty nine, |
Inches and half, its ufual ftation, (or | '
lower, if the portion of included Air be §' J

greater, as 1s before {aid) is, becaufe the
weight of the delcending Mercurial co- |
lumn isofthat ftrength, to give the in-
cluded Air that tenfion or dilatation.

2. Why it{ubfides no lower, is becaufe § |

when the Air hath attained its utmoft
tenfion that the delcent of that column, |
of Mercury can give it(which ordinarily
isat the height of twenty nine Inches
and half) that aereal defcended Cylin- |
der holds it there, and kéepsitup tothat § &
height, the weight of the Mercury being § &
now leflen’d. | B
And that this is the caufe of its fuften- |
tation, §
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. tation appears evidently by thefe few
Anftances. 1. If the Tube of Mercury
in this fuftentation be {uddenly lifted
up from the reftagnant Mercury, there
‘will bea ftrong refilition of the Mercu-
vy towards the top of the Tube,that will
!E-ﬁendangcr breaking it 5 as wefeea Lute-
'\ tring , if hanged upon a Nail, and o-
| vercharged withd Weight or ftrength
| at the lower end, by which it breaks in
the middle, the upper part of it will
forcibly refilire in its contraétion to its
' ordinary fize. 2. If the Tube be incli-
‘ned to a Level inthe fame parallel line
‘to twenty nine Inches and half of the
l"erected Tube , whereby it lofeth its
i weight by the incumbence that it hath
| upon the fides of the declined Tube, the
~ Air will contraét it felf to its former con-
fiftency, which it had-before that ten-
fion, being by this inclination of the
Tube delivered from it, :

. And they that objeét againit the ten-
fion of the Airin this cafe ; becaufe if it
hada tenfion in length , as the Lute-
- {tring hath, it would have likewife a
contradtion in its bredtly, and fo would
not

]
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224 - Dblerbations touching the *
not fill the Tube, muft remember thar %
the Airis a tenfible Body of fuch a' na- §*"
ture, as isat the fame: time tenfible in §*°"
bredthas well aslength, andin fuch its Th
tenfiont as clofely adheres to the:fides of L}h

the Tube, “as it dothat one end to the
top of the Tube, and atthe other end to: §*
the Mercurial column. Qe

I fhall not here enlarge with Inftan- §*9¢
ces, to fhew, that the tenfion of the Air, f§*

farily effeéts attraction on the Bodies to §
which it is contiguous, but fhall referve |
that to the following Chapters : and I
have been'the longer in the explication
of this Inftance, becaufe it fully ‘opens'§
the reafon of the fecond Inftance, which s
now next follows.  Therefore, o, 3

3. - The fecond Inftance is, where a §#ndl
Tube clofed at one end, above twenty Mt
nine Incheslong , {uppole it four foor My
long, is entirely filled with Mercury, B, s
and no Airadmitted into it, and then §uekhy
inverted into a vellel of reftagnant & %iny
Mercury, without admiffionof any Air 8 Wl
into it,either upon its inverfion or im- | fuy,
merfion, (which though it be difficult, 8 9,
In.‘ll}’ el
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may yet bedone) in this cafe the Mer-
cury will fubfide to twenty nine Inches
and halfin the Tube.

This derelicked fpace of eighteen
Inches and half; is, as I have before faid,
filled with a Mércurial fteam or vapor,

il extraéted out of the Mercury it felf, and

| abraded from it by the defcent and

N
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tnf compreflion of the parts of that Mercu-

rial column, as [ have before thewn
Chap. and thereby likewile rarified or

<ol tenled, ' asthe Air isin the former In-

ftance.

And this being either real Air inclu-
ded within the pores of the Mercury,
and exprefled from it, or elie a {ubtle
Ingredient into the Mercurial compo-
fition, and extraéted, and in 1ts excra-

éion dilated, asthe Airisin the former

Inftance. It performs the fame office
in relation to the {ufpenfion of the Mer-

- cury, asthe included extended Air did

in the former Inftance, and therefore it

neéd not to be repeated. :

+Only I {hall adde this farther, 1.That

it appears the extraction of the {ubtle

efflwviagand their dilatation, 15 p#:r_ﬁi:rrm&
| (540 €
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ed with a great ftrefs or ftraining of Jeput
them out of the Mercurial Bodyj ‘and §j,anc
with littlelefs labour extended; which Jut 1
appears by the flow defcent of the Mer- ¥ihik
cury, arifing from the Z#é#2 or conteft fnthe
that grows between the weight of the Jowrlx
Mercury defcending on the one hand, Rfikr
and the ftraining and abrading’ of thofe Sl
fubtle particles, and their tenfion or Mol
rarifaction of the other hand. And the S
like flow defcent there appears i@ ¥ b
the firft Inftance, efpecially as the Mer= Ry
cury more and more fubfides ; for thent M
the Mercury having neer acquired its Sifiuc
i, ordinary ftation, grows lighter, and § by
BN the ftrength of its preflure begins utterly Stk
i tolanguifh and decay too, being neer i
. equally matched witK the potentia [ufti- Byl
B mens of the extradted fubtilized particles Sma,
in this Inftance, and by the tenfion of My,
B the Air in the former inftance ; the rea- By, .
fon whereof fhall be farther enlarged, By
R when I come to the third Inftance. 8.
gl 2. Whereas in the former Inftance, by 8, L

2 b e e m——— g < Sy A T Y o Fn oy (3T

T i g e

it : B, there
theinclining of the Tube, the Air re- Wy,
gains its former contracted extent, here ¥ p,
by the inclining of the Tube thefe fub-8
- tle @
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Torricelian Crpeviment. 227

tle particles extracted out of the Mercu-
ry, and dilated, are not only contraéted,
‘but refumed into the Mercury from
| which they were extracted, asis fhewn
linthe Chapter. 3. That upon the
 over fudden Elevation of the Tube out
 of the reftagnant Mercury, there will

be the like refilition of the Mercury into
the top of the Tube, as in the former in-
ftance.

- By this funicnlus [ubtilis materie the
Mercurial column is {uftained at twen-
ty nine Inches and half, asintheformer
Inftance of the fanicalns aerens. :

But now how it comes to pafs, that
fince there is yet remaining twenty nine

' Inches and. half in the Tube, which

doubtlefs hath a refidue of fubtle matter
extractable out of it, to fupply a grea-
terroom , that what is yet left above
twenty nine Inches and half, how it

. comes to pafs that by the weight of that
| twenty nine Inches and half of Mercu-

ty, thereis not more of the Mercurial
effluxes extracted and dilated , which
may give a total defcent and evacuation
of the Mercurial column into the re-

Q. 2 ftagnant




228 Oblerbationg touching the
reftagnant Mercury remains to be con-
fidered, which fhallbe done in the third
Inftance whichfollows.
The third inftanceis, when the
Tube isbut juft twenty nineInches and
half, or fhorter, fuppofe 25,20, 10, Or §
Inches long;, anj filled entirely with
Mercury ;. and then inverted into the
vellel of reftagnant Mercury; in that
cafe the entire Mercury will remain fuf=, |
ended , and remain contiguous to the |
topofthe Tube, and no part will de- |

{cend , neither will there be any fuch §\

funiculus of Air or fubtle Matter to con- |
ne it to the topof the Tube.

The reafon of this is what in effect
was given in the former inftances,
though the application be diflerent.

Firlt, ifin thisinftance the Mercury &
fhould any whit. fubfide, either it muft §
leave the 7nterftitinm between it felf and
the top of the Tube vacant of any Body,
orit muft yeild fome fubtle matter to
fupply the place it leaves abraded from

it {felf, asin the fecond. Initance. And &

if itcan do neither of thele; maner fors §
tertiasonly to continueits {kation united ¥
to the top of the Tube. The
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T he former of thefe cannot be , for I
have fuppofed, and fhall further inforce
| the contradiétion of the Law of the U-
| niverfe to that Suppofition.

T herefore it remains, that either there
muft be a fubtle matter extraéted out of
| the included Mercury , or af necellity
' the Mercury muft hold its entire poi-

ol {feflion of the whole Tube.

Although the remote caufe of this
extraction of fubtle parts out of the
Mercury , in the fecond Inftance, be
chat law of the Univerle, to hold toge-
ther the continuity of its parts’; and con-
fequently to avoid a vacuum o cafme in
the Univerfe deftitute of matter; yet
the immediate ‘caufe of this extraction
and rarifaction is the delcent of the Mer-
cury from the ftation that it hath , and
the weight of its Body is the caule of
that delcent.

. And becaule it requires a {trong com-
preffion of the Mercury, either to drive -
or draw out thisfubtle matter, rand as it
were to rake it out of the bowels of the
Mercury, and to extend it, ‘and confe-
quently a ftrong weight to effe¢t that

Q.g coml-
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compreflion and extenfion , if that
weight which it hath at 29 Inches
and half , orunder, be not effeétive of
fuch'an abrafion or extenfion of the {ub-
tle matter {o abraded ; {uch abrafion or
extenfion not being effeétible by that
weight, the column of Mercury muft
hold its pofition, and becomes its own
funiculus, and remain fufpended to the
top of the Tube,

Now it feems, that although a Mey- |

curial Cylinder of a height above thisty
Inches ; as {uppofe three or four foor,
hath fuch a forcible preflure, weight,

and gravitation upon the reftagnant |
Mercury, notonly to drive down the |
Mercurial Cylinder to *twenty nine

Inches and half, butalfo toextra® and
ftrain out of it, and extend 'a {ufficient
portion of fubtle matter out of the Mer-
curial Body tofupply the room it leaves;

r

yet that the weight only of twenty nine |

Inches and half, or below it, will not

be able to drive, ordraw out, orextend ¥

a partion fufficient for that Exigent.

And that is the reafon , why at twen- §
ty pineInchesand half, oy under that §
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gage, whether the Tube be juft twenty

nine Inches and half, or longer s yetthe
Mercurial Cylinder refts there, wanting
a fufficient potentia below that [tation
by its weight, to extrat or to rarific any
of its fubtle parts, to fupply the place
which then 1t fhould defert or leave.

And herein the bignefs or {mallnefs
of the Glafs Tube, or theMercurial Cy-
linder included,makes noodds s though
poffibly according to the various dia-
meters of the Tubes, one Cylinder of
Mercury of 29 Inches and halfhigh,may
weigh five times another Cylinder of

the fame height , and yet both would

remain f{ufpended in the Tubes.

But the difparity of the potentia de-
yimens is from the difparity of the
height of the Tube. And thereforethe
caule why the Cylinder of Mercury,

flling a Tube of 3 or 4 footlong , will
fubﬁ(%e upon inverfion unto twenty nine
Inches and half, and there ftay, is, be-

caufe before its defcent to that ftation,

its pozentia was fufficient to abrade and
extend the {ubtle matter, but at twenty
nine Inches and half that potentia was

fpent, . Q 4 And
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And therefore the rcafon why the
Tube of twenty nine Inches and half; or
under , dothnot fublide at all, but re-
mains cohering to the top of the Tube;
is, becaule it hath not that potentia at

that gage toabrade from it felf matter; §r

to fupply that place, if it fhould leave
its .
And for this purpofe it will not be
amils to take notice of what Galilieus,
and, after him the Excellent Merfennus
have given us in relation to the diggl:a-

rity of the motiva poteftas of the fame flu- -

1d indifferent pofitions of height or ele-
vation.

The acceleration of motion of heava i

Bodies 1s#t quadratatemporam, in which
they move downwards;  as if in the
firlt Minute , a Body moves one
foot, 1n the [econd minute it will move

four foot, viz, two times twos in the |

third minute nine foot, vz, three times
three ; or, which comes to all one ac-

-count, heayy bodies in their defcent, in

every given portion of time, as a- minute
will peycur portions of {pace per numeros,
impares abunitate . asifin the firft mi-

' nute
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i | nute itdefcend one foot, in'thefecond
in | it will defcend three foot; in the third
tr | five foot, in the fourth minute {feven
Uy B fou_t, and {o onward. Mops
wif  Merfennns partly upon this Theory,
i § and: partly upon his own experience,
are B makes two Conélufions, (whichI have
| experimentally found true) thatareap-
be | pofite to explicate what T mean inthis
| matter.
I Firft, if therebe two vellels' of equal
| height, but of differing diameters, and
e | with'an equal Jumen or hole/in the bot-
' tom of each of them’; and ‘both' filled
| with Water; the fmaller veflel willin
an | the fame portion of time empty from it
lich § felf as great a quantity of Water ‘as the
| greater, for the Gravitation of the Wa-
me | ter upon the Lumen is fecundum altitu-
} dinem, not [ecundum latitudinem vafis :
1he il and upen the fameaccountitis, that if
' the lumen be at the fide, and the: veflels
| beplaced in the fame horizontal paral-
in | lel, the Parabolical line made: by falient
e | Water out of each veflel,’ will be'of the
o | famelength and amplitude.
1k F| - 2. That if there be two' Tubes' or

vellels
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vellels of Water, «# and B, of the {i
height of nine foot, containing nine j
Gallons of Water, and B were a veffel
of fixteen foot containing fixteen Gal-
lons of Water, and each veffel had a
{mall lumer in the {ide next to the Bafe,
of equal bignefs , and “of that bignefs,

that were there but one Gallon in the Jy:
Tube, it would empty that Gallon i §hm ¢
one minute. IntheleInftances,  #fil- §i
led with Water would empty five Gal- Biein

lons in the firft minute, three Gallons
in the fecond minute, and one Gallonin
the laft minute. Again B, if filled with

Water, would empty feven Gallons in 8/,

the firft minute, five in the fecond mi-

nute, and three in the third minute, viz. &,

in ratione [wbdnplicata altitndinss, And 5

this I have experimentally found to be ...,

rue.

The confequence whereof is, that e- &,

very fluid Body the higher it is eleva- B
ted, hath the greaterand more effe@ual §

preflure by its pofition upon its lower ¥

partsor other fluid , than what barely ¥ .
arifeth from its weight: fothatinaco- |

lumn of Mercury ina Tube of four foot ¥,
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high, though the loweft foot and the
&8 higheft foot of Mercury be of an equal
@ weight, yet the preflure of the upper-
#8 moft or fourth foot, which I call its po-
R tentia deprimens, is to the third as feven
5B to five,-and the third to thefecond 1sas
gies, B five to three, and the fecond to the firft
ntel as three to one, namely when it hath a
g liberty of defcending motion, as the
B Mercury hath inthis Experiment 5 for
G theintermediate weight contributes to

sbnl the preffure of the uppermoft foot.
uf . And henceitis that the power to {c-
il rate and fegregate, and ftrain, ahd ex-
! tend the fubtle matter out of the Mercu-
1y, is vigorous and effective in a Mercu-
s yial column of 4 foot high,and gradually
s lefs and lefs 'till it come to twenty nine
jnte | Inches and halfs -and then though it
. hath a confiderable Gravitation, yetitis
te | potequal to effect fucha feparation, and
# | theretore muft needs ftand fufpended at
' that height, or leave a vacuum behind it,
which the Catholick laws of the Uni-

- verfe do not permit.

“And thus far touching the Explicati-
on of the Solution, which feems to me
to
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236  Dblerbations touching the
to be the true Solution of the Terrecells- §
az Experiment. S
And in the next place I fhall fubjoin
fome Inftances that feem to me to con-
firm it, and an{wer fome Objections that §,
are made againftit. = ‘

CHARD. _XVI.

Concerning the two Suppofitions that are ne- By
cefJary to maintain this Solution y Vizi R
Natares abhorrence of vacuum, and.the %y
Attrackion of :mﬁﬁ’fx ‘ds or other bo- By
dies when under a tenfion, Bint

. " L,

T Here are two Suppofitions that are®,
neceflary tobe proved, to render@, (

the Solution above given evident or®..
probable. 1. The exclufion of a vacuum$ '»;'h
or fpace in the Univerle' wholly empty .,

of any Body. 2. That anyBody, capa-§ 1

ble of tehfion, or rarifaction by tenfion,§ ns.

¥,

(fuch‘as are the Air and thin efffsviz of .,
Mercury) to be attra&ive upon the con-8 .-
tiguous Bodies, when actually under® i,
that tenfion. | -

1. Asph




- Toricellian Crpeviment, . 237
.} 3. Asto the former of thefe, ‘I need
“-knot much labour for it, 'upon two rea-
flons. 1. Becaufe there have been large
U § Tractates upon this Pofition, and to re-
Wfpeat them would be but zifwm agere.

ititls. Becaufe the'exclufion of the Gravita- -
\tion and Elafticity of the Air, invented

_forfubftituted by the modern Elaterifts,
| doth neceflarily conclude, that there can
| be no vucwume in Nature, for all thofe
| Experiments and Inftances, whichthey
enef produce to prove that Gravitation or E-
viaf lafticity, and by which they goabout to
wik§ folve them , muft (if thofe Solutions
nie§ prove untrue, orineffectual) of neceffity
| maintain that ancient Peripatetical po-
! fition, becaufe they are uncapable of any
raf ether Solution. And in my judgment
adeth that Gravitation and Elafticity of the
rorf eomnion Air is fufliciently convinced
wm by what hath been before faid touch-
o § ing it.
gt | -And when I meet with thofe Obje-
lon, ﬂ &ions that I find ufed by Learned men,
sdf namely how the Mercury or Water
conrf comes to know there will be a vacuum,
wda} iftheydo not leave their natural Gra:
vity,

A5
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vity, and 10 afcend or remain fufpended Fev¢
to fupply it, and how thofe ftupid inani- it
mate Elements or Minerals come to un- felor
. derftand, that Nature {0 much abhot fsen
retha vacanwm 5 are much of ‘the fame
kind,as1fa man fhould ask the Sun,; if it
move according to  Prolemy; or the
Earth,if according to Copernicus it moves ¥
how they came to know that when§
they come to the Northern Tropick, §
they muft move again to the Southern §
Tropick¢ orwhen it hath touched the
Southern Tropick, it knows that it muft |
come back to the Northern, and fteer
its courfe accordingly¢ Or as if amam
fhould ask, how doth the Stone undet-|
ftand that he muft defcend, when yet |
all the men in the world can never|
give any fatisfactory reafon for its mo-
tion to the Earth, more than to the By,
Moon, but only Nature that isthe priz- B
cipinm motus ¢ quietis, or rather the God By
of Nature, whofe {tanding and ftatumi- 8.
nated Law Natureis, hath {o order’d ity 83
and ordered foin the beft way for the |
ule, beanty, and accommodation of the
Univerle. The plain truth of itis, the
very
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ed | wery confideration of the many attempts
wi- j that have been made to explicate the
ne freafon of the defcent of heavy Bodies,
ik § s enough to let us fee, that we tire our
timf felves in vain to determine the clear
o} reafon of it, without refolving it into
rthef'the ftatuminated Law of Nature:
wves§ though the Stoneand the Earth are ina-
vhenf mimate, or at leaft unreafonable Bodies,
pick§f fuch kind of Objections therefore as
dertlf thefe are fond and weak.
2. ~Astothe fecond, namely the at-
wuff traction of Bodies extended, whether by
|l rarifaction or tenfion, efpecially of the
| Air, or this {fubtle matter that arifeth
et from the Mercury. , This affection and
o ol effe@is asnatural as any thing in Na-
wel ture, as istruly obferved by the learned
sn-§ Fabri, inprimotraitatu phyfico, prop. 205,
s thel 206,208, Tora ftrict contil%uity in all
prirj parts of feveral Bodies is a kind of con-
(il § tinuity of the Univerfe and all its parts;
qn | neither can Iimagine how tholg that
Jir,} are fond of the Epicurearn hypothefis, can
i} better maintain the cohefion of the
st} partsof (olid bodies, their atomsi haneats
« () being but fancies of what men never
wil faw inthem, The
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The Air is the common cement and !
connecter of the different parts of this in-
ferior world at left, and ftrictly inter-
poleth between' their fiflures and 7nter-
ftitia , to maintain a kind of common
continuity between the different parts
of the Univerle, and makes it as it wer
one continued Body. |, thd

Butto cometo particular Inftances;§l.
which thall not be Elbﬂriﬂll.‘i but familiax §
and common, toevince this cohefion 6f8"
the partsof tenfed or rarified Air, and§ .
the contraction that it makes upon con-§ ||
tiguous bodies, in its endeavour of re-§,
ftitution to its natural ftate and confi-§
ftence. . - N i
1. Theinftance of Cupping-glaffes,§
where the Air is highly rariﬁeg oreva-§
cuated by the included burning Tow,§""
and applied tothe fleth, draws up the § "
fleth ftrongly unto it, when by the ex- §™
tinétion of the Tow the rarified Air con- § *!
tractsit felf to a narrow room, which §*!
can be no otherwife than by ithe cohe- 8
fion "of ithe particles of Air to the® ™
skin, ‘and driving it in to the Glafs ;8 ¥
while it contractsit felfto a narrower "

com-
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compals. And certainly they that tell
s, thatthisisdone by the preflure of
the ambient Air upon the contiguous
fleth, which thrufts it up into the Glafs,
eitherdo not believe themfelves while
they fayit, or are fo tran?ﬁrted witha

_loveunto or ingagement for their belo-

ved hypothefis; of the prodigious gravi-
tation of thefree Air, thatthey are con-
tent to fay any thing in its behalf.
Quz amant pfi (1hi fomniafinunt,

Shottrs (who while he wrote his #2:-
rabilia hydraulica, was well fatisfied with
the Solution of the Torriceilian Experi-
ment by the common Solution of fuga
vacui) was indeed afterward, when he
wrote his mirabilia Magdeburgica, con-
verted tothe new Solution, being not
willing it feems to be thought to {ee lefs
in Nature than the new Tribe of Firtuofs

“that were concerned. in that Engine.

But for all that, this Inftance of Cup-
ping-glafles was too hard for -that new
Solution, and were fairly fain to have
recourie to the decantara fuga vacai , or
elfeic muft ftand unfolved, and o muft
any elfe that means ‘an impartial and
o] R un-
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242 Dblerbations touching the
unpreingaged fearch into Nature. )
».  Ifanempty Bladderbe tied clofe §
about the neck, and faftned to the ‘top §
of the Tube, Hermetically fealed in the i
Torricellian Experiment, upon the fub-
fiding of the Mercury the Bladder will
beexpanded, not by the natural Elate-
ry of the little particle of included Aur,
but by the firongattraction of the tenled Hih
Air inthe Tube, by the defcent of the §
Mercury, whereof before.
3. Thelnftancegiven in the tenth §ixs,
Chapter, of the Tube heated , and ap-§
pended to a Ballance, foasit touchthe

Water, the Water rifing in the Tube, o
the Tube will be drawn down , which®t
is only-done by the adhefion of the two B
extremes of the inclofed rarified Air, the s,

one Extreme laying hold upon the top 8,
of the cavity of the Tube, the other end
laying hold of the Water, and drawing@,

it up,and therewith neceflarily drawing
the Tube down, whilft the included®m..

Airis concracing it {elf ‘to its natural®

and narrow er dimenfions.

And becaufe the Experiment madeflji ¢
by a wide-mouth’d Glafs would yeild®, »

fomep
i
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| fome difcoveries of this attradtion by
At § the rarified Air, which are not fo vifible
% | in {o narrow a Tube, I took 2 Beer-glafs,
ik} asin the Figure 14, and {ufpended it by
k| a Thrid to one Scale of the Ballance, and
1vil} weighing it with a weight in the op-
Hze- | pofite Scale, and found it weigh two
A} Ounces and half; then, as we ufed
eiedf when we were School-boyes, fticking
5 thef up a Candle inaBafon, I let down the
| Glals over the Candle contiguous to
tentlf the Superficies of the Water, the Can-
wiopf dle going eut there was a portion of
whiel Water drawn up into the Glafs, the Air
Tuep uponthe Candles going out, and the
whelf Glafs drawn down into the Water, the
fervif included Air being under a caufe of ra-
Hi{..rhﬁ rifaction , namely by the heat of the
fewpf €andle, and by the extinéion of the
wendf Flame now gradually contracting it
gvig} felf, and thereby drawing up the Water
weie b tofupply that place.

pided | The water drawn up into the glafs was
gl about half anInchs wemarked exaély
| the weight that was required now to
@) lift upthis Glafs and includedwater was
an addition of 4 Ounces and } ¢ of an
el * R'a ousice
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244  €Dblevbations touching the
Ounce 5 fo that the whole weight that § '
railed the Glafs and Water inclofed, and ﬂlﬂ{%l*
{evered it from the Water beneath, g“'
was {ix Ounces £+ 4 of an Ounce, and e
then, though not without reluétance, s
the Glafs was raifed out of the Water. - | §0is2
Then taking the exaét quantity of Judd
other Water, equall to that formerly goiicd
included in the Glafs, (which was not § 1
difficult to do by the help of the remai- il
ning Mark) we weighed it, and found Ju
it to weigh exactly three Ounces and Juuus
half, and a very few Grains. G,
So that the weight of the Glafs and §idd
inclofed W ater amounting te {ix Oun- §e(
ces, there was requifite an addition Sitken
of about half an Ounce to fever the Glafs Biered
from the Superficies of the reftagnant B
Water, wluch did apparently to the Smm
eye and touch adhere rtogether, .not- By
withftanding the counterpoife of fix M
Ounces, equal to the weight of theBi
Glafs and included Water. i
~And this half Ounce of additional §ute ¢
weight was due purely to the adhefion ¥ vy,
of theglafs, Air, & inclofed water to the 8 T
Superficies of the reftagnant Water. 8 Gi,

I.It
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| Glafs and Water inclofed init , which
riv of f could not be, unlefs both contributed
rmerly

Vater,

195 HOL
.l cluded Water could gravitate upon' the
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1. Itfeems evident, that not only
the Glafs, but the Water includedinit,
gravitates upon the Scale, for the coun-
terpoife of fix Ounces in the oppofite
Scale, equals the weight both of the

to the eguipondium.
2. Thatitisimpoflible that the 1-

¥ Scale, unlefs the rarified Air were con-

| tiguous and coherinF to- the top of the
i Glafs, and allotoall ¢
' cluded within the cavity of the Glals

he parts of it in-

above the Superficies and whole body

of the included Water, and alfo firmly

. adhered to the Superficies of the inclu-

ded Water, for theyall make up but one
eommon weight, and there muft be a

{ wincalum that muft conne¢t the Glafs

and theinclofed Water, and otherwife

" they could not gravitate together; fo
that the vizcnlum that binds the Water

to the Glafs is this funicnlus. (as' Linws

J well callsit) of therarified Air, as the

Thrid is the vizculum that binds the
Glafs to the Scale: for otherwile the
NER Ak Glafs
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Glafs would be only raifed , and leave §
the Water to fubfide into the vellel of §
reftagnant Water,and would never hold, ¥
an equipondinm to more than two Oun-
ces and a half, which was the juft
weight fingly of the Glals.

But as for the fancy above mentioned,
chap. 1o. that it is not the Glafs and g%
Water that makeup the weight of fix ¥
Qunces, but the Glafs and the column §*
of Air incumbentupon it, the vanity of
that imagination is {ufficiently convin- § &
ced in that Chapter.

3. That confequently, the included
rarified Airthus faltning upon the ca-
vity of the Glafs and the included Wa-
ter by a ftrict cohefion, according to the
nature of tenfed fluids , contradting it B¢
felfasmuch as it can by its motion of Fuin
reftitution, draws up the Water in the el Air
vellel into the Glafs, and raifeth it as B
high, ‘till there be an equilibrium be-
tween the pondiss naturale deprimens of B
the Water, and the potentia [uftinens of B
the Air, thus now contracting 1t felf; § I
and indeavouring its reftitution to its &
juft natuyal dimenfion, |
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4. Asafpecimen of this cohefion of

¢ | the Airand Water included in the Glafs,

vt B there is alfo a cohefion of the Limb of

.1 the Glafsand the included Water. unto

| the Superficies of the reftagnant Water,

| which requires half an Ounce of weight

| to break that continuity between the

| upper and lower Water. And no other

| imaginable caufe canbe affigned for it,

|\ but that Natura gré patitur disjunctio-
newm paytinm continit,

And as with the hand you lift up the

| Glafs towards the Superficies of the re-

(I ftagnant Water, the Water included

. not be by the imaginary prﬁffumi the:
0

will rife with it much above the Super-
ficies of the external Water, which can-

external Air, but by the adhefion of the
column of Water to the included ten-
{ed Air, and of that to the concave Su-
perficies of the Glafs per modum unins con-
tinui, whichany man’s tryal will make

‘more plain and evident to him, than

words in writing can eafily exprefs.

But fome exception is taken to the
word funiculus , and we are asked what
Grappers there are belonging to this fa-

4 niculns,
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248  Dblerbationg touching the |
wiculus, that can fo fteadily lay hold of §
the Water and the Glafs, and hold them |
thus tight together ¢ 10 | e
And T muft confefs, thatI wonder, |
that any thatapproves the Atomical or
Epicurean Philofophy, can make that
Queition, fince all their pretence of the
cohefion of the "imaginary 'Atomical

Particlesin any the moft folid conting- o
“4mi, Are Certain atomsi hamati, that in-

terlock one in another, which yet they
never [aw,

But let it be: I anfwer, the power
of the lawsof Nature are fo efficacious,
that they can and do ‘colligate ftriétly
parts even of moft diftantual textures

and gonfiftences , without the help of: Bk
Vellicle , Hooks , or Grappers. What Ry

are the Hooks or Grappers, whereby
the Humane Soul and Body, yea the
Souls and Bodies of Animals are knit
together, whereby the Bloud and the
Spirits are colligated,whereby the Load-
ftoneattradts thelron, notwithftanding
an interpofed Plate of Brafs or body of
impervious Glafs, and a thoufand more
Inftances of Attraé&tion between Bodies,

without
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Torricellian Crpeiment, 249

without the intervention of fenfible
 Grappers and Hooks, ér fuch, grofs

\ Mechani{mes.

'\« This, and fome other aslight as this,

| and fome toying with the word funicu-

i lus , are the greatelt Objections that I
 find againft what Lizss hath in this
matterdelivered, which feem to me of
nomoment. Words were made to ren-
‘der Conceptionsof things, and if they
| do that, they do their office.

|| And thus far concerning the Soluti-
on of the Torricellian Engin, 1{hall adde
a few words , as I promifed, touchin
the cohefion of two polifhed Marbles,
and the infufficiency of the Solution

$ thereof given by the Elaterifts, and the

“truth of the ancient Solution thereof.

CHAP.
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—r

“
CHAP, XVIL

Concerwing the Canfe of the Cohefion of trva
polifbed M aybles. )

Here aretwo Experiments, for the 8.

Solution whereof the Gravitation

and Elatery of the Air is by the late Phi- §.

lofophers applied ; -which in this laft

place I fhall’examine according to my R

premifed method.

The firft is that of the cohefion of twig b
polithed Marbles, For "inftance, take 8.
two polifhed Marbles, of one dimenfion § -

and figure, and exaétly in the centre of §

cach Marble le¢ there be a Ring, where- &

by to {ufpend the upper, and whereby

a weight may be appended to the &

lower. Thefe two Marbles, ciiPE‘:iﬂny e
if their fmooth fides be a little oyled,and &

applied each to other, will adhere fo § ol

{ftrongly together, that the upper being §
{fufpended by its Ring to a poft or frame, &
(Frg.15.) the lower will fugain a weight

of 20, 30, or 40 pounds , though the

Marbles & "
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—'| Marbles be not above three Inches dia-
| meter, }
And as it will do this'in the open
n Air,it will alfo perform the fame,though
/" the Marbles be inclofed within a clofe
‘ large Glafs-Receiver, whereby it isfeve-
| red from the common Air, or any im-
e | pending column of the Atmofphere,
WY = The reafon that the vulgar Philofo-
Pl phers were wont to.give in thefe cafes

i} are thefe : ;
DOfE  Firft, fasto the frict cohefion of - the
'} two Marbles, they give this reafon 5 thae
iME the cohefion is obfugam vacwi, For if
uek they fhould be fevered by the appended
wng weight, the {eparation of them would
it O ', beinthefame indivifible moment ; be-
e - caufle they do contingere in punito.

l:ll ri And in as much as all Bodies mave

|

e B fycceffively, and not in an inftant, it
uly & would be impoffible for the circumam.-
wd | bient Air in the moment of the fepara-
v § tion of thele two Marbles , to pervade
g the wholeinterftitium that would hap-
% pen upon the firft feparation , and con-
E’,g‘m uently there would beamean time

| wherein the interffitinm would remain

:n i
empty,

L

farod
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252 Dblexbationgtouching the |
empty, therefore the cohefion is {o ob- §
{tinate to prevent that monfter in Na-
ture, namely vacuum.

Andtoevidence that this is the rea-
fon, they {aythatif the aperture be at-
tempted at the fides; either by pulling
them atonefide, or by appending the
weight more to one fide than the other,
they are eafily feparated , becaufe that B
aperture makes an Angle, (Fig.16:) and B
gradually admits the Air into 1t';- for B
then the apertureisnotall ‘at once, but
is apertio costinnata from the firfk  ope-
ning. For althoughif the Bafe of the
acute Angle, viz. A4, were buta hairs
breadth, the Angle were divifible Ma-
thematically unto ‘the uttermoft extre- 8,
mity of it ; yetit isnot fo Phyfically, it ¥,
but gains a fucceflive latitude, accor- B
ding as it gradually opens, and foisac- ¥,
commodated Phyfically to a fucceffive § .
intromiflion of the' Air: but if the aper- § ..
ture were altogether;” the feparation in ¥,
allparts of the Superficies muftbe Phy- ¥,
ficallyaswell asMathematically in the 8 .,
fame 1nftant, which were too quick to ¥ .
give an admiffion to the fucceflive. mo- ¥ (.

tion !
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- | tion of the aery bodyin the fameinftant.

N i

But now we will confider what' So-

| lutions the late Philofophy gives in this
“fie f nftance.

% i}
Wlng

the
ber,

that |
and |
for
bt §
Wl |
"f :Iv-!li'
hus

|
M- B

]

Namely 1. Thatin the free and open
Air there is an impending column of
Atmofphere, reaching from the {ummi-
ty thereof to the upper Marble,and com-
menfurate in its diameter and circumfe-
rence to the area of the upper Marble

that prefleth it'; with an exceflive

weight downwards, and {o upon the
upper Hemifphere if {ufpended parallel
to the Horizon. |

2. That 2gain there is a returning
or recoiling Cylinder of Air, reaching
from the Superficies of the Earth up-

‘wards, of as great apofentia [ultinens as

the fuperior column of Atmolphere
hath a pondus deprimens : and this infe-
rior or refulting column is commenfu-
rate al{o in its diameter and circumfe-
rence to the lower Marble, or brazen
Hemilphere, and thrufts that 4s vigo-
roufly up to the upper. Marble, as the
upper column preflethdownward. Aand
{o the potentia (uflinens being equal to
the

) 0 ol E
= — - . & 7 -
P . - T
e A T 0 s A
- okl r
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the pondus deprimens, the lower Marble
is able to fuftain a weight equal to
the weight of the upper atmoiEherical
Cylinder 5 the reafon of whic

rable power (according to their Suppo-
fition) isopened fupracap, 5.

And inas much as there runs
down as weighty and potent aereal Cy-
linders or Atmof‘:herical portions by B
the fides, as well as perpendicularly, §u
therefore although the Marbles were B
‘not placed parallel to the Horizon, but
vertically (as wheneach isdrawn feve- Bix
ral ways) this lateral preflure of the At- §
mofphere is as effe¢tual to hold the B
Marbles together in thatclofe pofture, $n
as if they ftood parallel to the Horizon. B

And becaufe they will have a Bu
Salve for all Sores , although:thefe En-
gins be placed in a clofe Glafs-Receiver, B
whereby the aereal Columns, as well |

admis ¥

{uperior as inferior , are wholly inter- By

cGelpred by the interpofition of the great & §

afs Receiver, the Elafticity of the Buy

portion of Air included’ within that
GlafsReceiver, undertakes and effectu-
ally pexformsthe phenomenon, by its vi-

- gorous i

'
¥ £y
- ¥
o
!
i"
- helle
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G Torricellian Crpeciment, 25%
gorous Elafticity or counterpreffion
o | oth upward, and downward, ‘and late-
ul | ¥ally, upon the included Marbles or He-
4} mifpheres. |
| nd this is the Solution that now ob-
| tains among the #7rtuofi. |
il And upon thefe premifes there are ad-
- | 'mirable trains of, Philofophical Confe-
1| ‘quences deduced with great induftry
I and fubtlety, in this particular inftance
il of the Marbles, which a man may read
 at large in the late book of Hydroffatical
swl Expertments , Exp. 13, and elfewhere,
' And now for ought I know the mat-
ter is brought to this iffue, whether this
or the former Solution be the truer, (for
- I know not a third) and if this prove un-
true or uneffectual , the former of the
Vulgar Philofophy muft obtain , ’till
. {ome third befoundout.
| And therefore I will proceed in the
.| examination of this new Hypothefis, -
And although I think I have faid c-
he i nough againft this whole Scheme of the
il ‘Gravitation and Elatery ofthe Air, asit
w4 “1s propounded in the fourth, tenth,and
1§ eleventh Chapters 5 ‘yetIthall here add

{fome




256 <Dblerbationg touching the
fome things more {pecifically applicable
tothefe Engins and Experiments , and
remit the Reader to thofe Chapters, as
to the general untruth of the entire Ay-
porhefis.

Firlt therefore, as to the cohefion of
the Marbles I offer thele confiderations:

1. Itisplain, that the lower Mar-
ble, if there were nothing elfe te fuftain
it but the recoiling Cylinder of Airim-
Felling it upward, it would certainly
all*to the Earth, notwithftanding that
imaginary potentia 5 forifit were other- |
wife, it would be a neceflary confe-
quence, that though it were not conti- 8
guous to the upper, it would be fuftai- 8

0w W
fioroll
EOVED
fided,

Butt
e
thit th
wiiihe

| npun
(e

ned by thatpi!fﬂna ﬁgﬁ‘mfm, and {o we s
thould have Milftones floting in the Air; ¥l

according to the fancy of the laft men-

tioned Author of Hydroftatical Expe- B

riments.
But the help for thisis, that in that in-|
ftance the impending {uperior column

i dod
i
of Air being of equal ftrength with S

']
el

the recoiling column of Air, there is an B
wquipondinm between that pondus and po- 8oy
rentia, and {0 the folute Marble or Mil-Buiy,

{tonel
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skl ftone, having the advantage of hisown
5.0l weight, and the weight of the fuperior
5,5l ‘column would conquer the :inferior,
tixhl but here the inferior Marble is protected
‘B from the weight of the {uperior columg,
vinilf of Air , and fo hath nothing but his
s own weight tocontend with the infe-
B rioreolumn,and fts porentia, which lat-
uhich terovermatchethit, and o keeps it {uf-
\rinf Pended. .
il = But this will not cure the Sore; for
« il Tuppofe it were two pieces of Wood, or
ol that the Marbles were not excellently i
bk polifhed, {o that they did not contingere Ak
il 3npuncto, but fome little fiffure or inter- L8
.ithil fétiadid lecin any fmall portiontof Air,
4wl the Marble would fall off; and yet there
iodiff thelower Marbleis protected from the
jzen | 3mpendent column of Air by the fupe-
ioe- | Hior picce of Wood, or unpolifhed Mar-
" | bleas well as here. | L
aein- | 0oAnd to fay thefelittle filamentsofin- g
| terpofed Air, which if all put together %
v il Would not make a column of Air of 2 i
- o b largerdiameter thana {mallpin, {kould it
conquer the refleted Cylinder of Air,
and its petentisa , which thele Mafters
S o fup-
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fuppofe to be equivalent in power to §
thirty, forty, nay one hundred pound §ao
weight, renders the whole Suppolition
it {elf to be but utterly improbable. §
Somewhat therefore elfe it is, that keeps
the lower Marble {ufpended to the up-
per, and notthe imaginary potentia of B¢
the refleéted column of Air commeniu- §
rate to the area'of the inferior Marble. = Bif;
24 Ifthelower Marble were fuftai- § ,
ned upon the account of the potentia fu- By
 finens of the inferior colummn of Air, and ¥
by force thereof it could fuftain: (for in- ¥,
france) forty pounds weight, fufpended §
in the center of the Marble, it were not 8,
cafily conceptible how if but an eighth &
partofthat weight were hanged near 8
the limb or circumference of the lower @, ..
Marble, it would fall afunder, as it will 5 8.
for the potentia fuftinens of the {ubjeéted B
column,of Air 1s applied equally to all §¢¥'
the area of the fubjacent Marble. And 8,
the feparation will follow, if the Mar- 8.
bles being oyled, the one may be flided §,
off from the other without any dif- ¥y
ficulty 5 and then when they are {o {li-
ded off, they are eafily thereby fevered,
becaufc §
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becaule no vacuity or inftantaneous
motion of the Air would follow there-
upon : which could never be done , if
they were fo ftrongly wedged up one
to another by fo ftrong and powerful a
counterpreflure of the refleéting column
of Air, which prefleth up according to
the new hypothefis with a petentia able to
fuftain neer a hundred pound weight.
3. Stevinus tells us in the ovlerva-

gions upon the tenth Propofition of

his Hydroftaticks, that if a veffel be

made in the form of Fig. 17.withahole
in the botsom, and a ptece of Wood
lighter than Water, viz.BB. Cover
that hole, and then let the veflel bg filled
~with Water ; as greata f{trength wiil
be required by the ftring at 4 to move
that rundle of Wood from the hole it
lops, as ifa weightof Water commen:-
urite to the ares of the rundle, from B
to 4, wereimpendentupon it. And this
the Learned Author of Hydroitatical
- Paradoxes avouches to have tried him-

felf, and yet the Water included 1s not
an half nor a quarter of that weight of

Water. And the column of Air thac
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260 <Dblethationg touching the

thefe Mafters fuppole to prefs the Water
at 4, can be no larger than the orifice
of the Pipe at 4, which is not one fifth
part of the amplitude of the rundle B,
nor of the hole which it ftops. .Butif
there were fuch a refleéted or recoiling
column prefling upward to the hole of -
the veflel and rundle that covers it,
which is five times larger than the ori- §
ficeate A, toletina ccﬁumn of gravita-
ting Air; this rundle, and the Water,
incumbent upon it, fhould be forcibly
chruft up by the recoiling column of
Air: and yet Experience tells us, that it
is {o far from being thruft up by the po-
rentia,[uftinens of she inferior aery co-
lumn, that tt 1s hardly to be raifed with-
out dificulty by a Thrid.

. Againstakea vellel of Laton, ofa
cubical - or cylindrical figure, al%vut
eight Inches diameter; make a rotind
holeat the bottom of four Inches dia-

meter. Then take a round piece of Brafs § !

or Lead, or fmoothed Wood, of fix '

Inchesdiameter, which may weightwo @ .

Ounces; waxitwell, and exactly, and
clofely cover the hole, thatit may over-

lap,
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lap, that no Air may go in or out by it,
then rarifie the included Air,but not o a-
ny confiderable height,for thengrow 1ng
cold it will draw up the cover when clo-
fed. Then clofe the top very clofe with
|| Laton and Seder,that no Air can get in;

the Air I fuppofe rarified may take up:

more room than its natural dimenfion
by about two fquare Inches , which is
more than the dimenfion of the Stopper :
o that the fuppofed Elatery of the Air
hath no refiftence to its impelling up-
ward, becaufe it hath room for 1ts rc-
ception. T fay that this Stopper will
not be impelled up by the preflure of the

/& B recoiling Cylinder of Air, though it

“weigh but two Ounces, and willbe lif-
ted up by a force or weifht of three
Ounces. And yer according to thele
mens Suppofition, this recoiling column
hath a potentia to impell or keep up for-
ty pound , nay an hundred pound
weight, being commen{urate in power
to an Atmolpherical Cylinder of {ix
Inches diameter, which according to
thei. Suppofition muft weigh about
sool wetght , namely a Cylinder: of

53 Mercury
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262 Dblerbations touching the

Mercury of fix Inches diameter , and
twenty nine Inches high,v#z.783 {quare
Inches of Mercury, which isnear sool
weighe. It is true I have not tryed this,
but my obfervation of the third Ex-
periment makes me lictle doubt of this.

il

CHAP. X VIIL

“ Concerning the Magdu?bbi'gh Hemipheres,
and their Cobefion, and the reafon thereof,

HE Airis capable of tenfion by
force, and of rarifadtion by heat; -
both whichagree in this, that they both

et
ll'r-..TF"_.
R
- a

givealarge exp:ini'ing of a lels portion
of Air 1nto a greater {pace than js natu-
raltoit. B
But herein they partly differ ; and B,
partlyagree; thatthe immediate effect B
of a ftrong tenfion of Air by force (luch
as are the Air-pump,and the Magdeburghy
Engin, and the Cacabus Evacnatorius, de-
{cribed by Shortus in his Technica ciriofa,
b, v.cap. 5. & [equentibus) is attradtion
of the Superficies, to which the inclu-
ded tenfed Air is contiguous,
But the immediate cffedt of rarifaétion
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| | Torricellian Erpeviment, 263
o | of the Air; which is performed by heat,
w | is a laxation of the filaments of the Air
s | ac firft; for the Airbeing dilated, takes
tis, |- up more room, 1s nore relaxed and ex-

w

i B fpanded : but confequentially there fol- -

i | lows a contraétion as the heat decays,
— I and the Air endeavours its refticution
toits natural texture, and (0 endeavours
its contraéion, and confequently lays
hold on the contingent Superficies,
within which it isimprifoned, and at-
tracts it with itsown contraction. The
@0 inftances of both which motions and
bh | effects we havein the Magdeburgh He-

o | N
] o pl-

| ‘and hereafter more fully explicated.
|| Fig.18,19,20. The Engin is thus
ol ¥ defcribed. Let there be two Brazen con-
k4§ cave Hemilpheres <45, with rings in
ih | thePolesor center of the convex Super-
gl ! ficies of each of them at € and D, and a
" ring of Leather diptin Wax tobe placed
#iy | between the two Hemifpheres, v7z. E,
mn [ to keep the limbs or joints of them
{1 clofefrom admiffion ofany Airbetween
the commifTures or joints of the Hemi-
Gig 4 fpheres and a Stop-cock in the lower
i [ S 4 Hemi-

I Glfi 1

mifpheres defcribed by Shottus, abi fupra,
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Hemifphere at FX, both -the Hemi-
fpheres conjoined with the Leather be-
tween them. Thele Hemilpheres thus
joined,the Stop-cock at F to be left open;
whereby in the Cacabus Evacnathius or

Magdeburgh Engin, the Airin the cavi- |
ty of the Hemilpheres may be as much |

exhautted as may be, and confequent-
ly that which remains being thereby

utintoa great tenfion, to be inclofed
Ey turning the Stop-cock, that no for-
reign Air maybe admitted. Thefe He-

milpheres thus ordered, will cohere fo §

ftrongly together, that the ftrength of

many Horles will not fever them, if the |

Hemiﬁaheres be large.
And the event is infallibly true, but

the conteft is touching the reafon or So- |

lution of the phenomena.

The modern Philofophers,with Schot- |
tus 1n his fourch Book of his Technicacu-

riofa, cap.7.9. 3. (being now a Convert
to the Gravitation of the Air) tells us,

that the reafon hereof is, that the |

weight of a column of Air impendent
uppon the upper Hemifphere, and the
rgverfe column of Air preffing upon
the

I




Torricellian Erperimens, 265

the lower Hemifphere upward, is the
caufe of this cohefion.’ _
Andthat in cafe the Hemifpheres be

. not placed ereé; but laterally,wich their «

Poles parallel to the Horizon, the lateral

| preflure of the two adverfe columns of
" Air perform the bufinefs , and keep

them ftrictly together againft a molt

| powerful force indeavouring their fe-

paration.

But ftill with this caution, that the
{eparating force work upon the centre
of the Hemifpheres, and {o draw upon

I all parts alike: for if the potentia [epa-

rans be applied unequally, viz. at one
fide of each Hemifphere,and not equally

" from the centre, then the feparation will

eafily follow upon the application of 2

| {mall feparating ftrength, whichisal{o

the §

e |

moft certainly true. Againiif buta little

| portion of Air be letintothe Stop-cock,

the feparation of them quickly follows,

whichisalfotrue. ' |
But now the wvulgar Speculators
think, that this Solution isuntrue , and
that the true reafon of the cohefion of
thefe Hemifpheres is becaufe that the
included

F A 1
-
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266 Dbleebations touching the
included portion of Air is not wholly

- exhaufted, neitherisit poffible by hu-

mane power wholly to evacuate it
But a great part therereof is exhaufted,
and that which remains inclofed is un-
der a very greatand violent tenfion, and
hath a ftrong natural comatus of reftitu- |
tion to its natural ftaple and ftandard,
and that the filaments of the Air lay
hold upon every point of the concave
Superficies, and draw them inward, as
it endeavours its own contraction.

That there isnot, nor can be, any
cafma or interval of empty fpace be-
tween the convex Superficies of the in-
cluded Air, and the concave Superficies
of the including Hemifpheres, for that
1s contrary to the common law of Na- §
ture ; and yet the Air by its intrinfick
texture, and proper motion of reftituti-
on, tothatjuft dimenfion that Nature
hath affigned to it, affeéts its own con-
traétion to its own ftate, and with it

draws together, and holds together the § i,

ambient body including it.
Not much unlike the tenfion of Lutes
ftrings, highly wound up by their Pins,
'- 4 whiclh; |
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which have a tenfion and contraction
of the extremes , to which they are faft-
ned, namely the Bridg and the Pins.
That the reafon why, if any Air be

let in, even at a Pin-hole through the
' Hemifpheres, it is greedily fucked in by
-/ the tenfed and ftretched®Air, to relieve
“it from the Rack upon which it is

ftretched, and being taken init relieves
that tenfion, loofeneth its contraéion,

" and takes off its forcible attraétion 1(1}3011_
ing

the concave Superficies of the includi

" Hemifpheres , and gives the included
" Air a fair relaxation to its due fize, fta-
_ Ple, and [’m.nda._rd; and {o the cohefion

cealeth.
Fig.21. That the reafon why an a-

perture is eafily wrought, when the di-

' vulfion is only of one {ide, ispartly the
. fame with the reafon of the like divul-
fion of thethe two cohering Marbles,

1. Becaufe the aperture is angular, and
notall atonce. 2. Theapertureis cune:
formis, which every body knows is

i more forcible than a parallel aperture.

And i\ by this kind of angular opening
the filaments of the Air are broken fuc-
e H csEotls
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268  blecbations touching the
ceffively oneafter another; but inapa- §'
rallelaperture all the filaments muft'be §
broken at once, and {o make one com-§"
mon:refiftance to the force. As apiece§.
of Clothmay be torn with eale by one§”
man, when thrid isbroken after thrid,
but cannot be torn by four men, when

all the thrids are ftrained together, and §*°

{o have an united and uniform ftrength &
and refiftance. ‘

And they fay, that although this En-§"
gin is contrived with great pomp, yetin @
truth it is no more than that Experi-§
ment , which we practifed with our §'
Nutfhels when we were- children, §*
where by clapping half a Nutfhel to our §*
lips, or the back of our hands, and fuck-§ *
ing out the Air, they would ftick fog!
clf{f::'i'e,that we could not eafily fillip them §
off. |

Thefe are the two realons that con-
tend for the Solution of thjs Experi-

ment ,. the Gravitation of the Air or
Atmolphere of the ope hand, and the %

motus OF conatus wgftitutionis of the Air,
and the natural infeparability of Bodies §!
without any iatervening Body of the §'

other §
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w. | other hand. Ifthe former be laid afide
i | @s untrue, the latter needs no great la-
x| bour to proveits for thefe be the only
Pf“ two Competitors for the Solution of
+ i #his Inftance, that Iever heard of.

4l AndIthink itis veryplain, that the
gl imaginary gravitation of the Air, nei-
F ther hath nor can have any thing at ail
il to do in this bufinefs.

°"8  And becaufe I had not thofe Evacua-
ioh tory Engins before defcribed , and if I
I had had them, yet I would ‘not have
fingly refted upon them, without ma-
king trial by rarifaction by heat, Itook
iez | the metho hereafter following, for the
~ b full examination of this Inftance.

1B For it isebvious beyond difpute, thdt
% '\ that ifthere be a cohefion wrought af-
5 'fl' ter rarifaction of the Air by heat, in the
Inftances hereafter given, as there is
i l when there is atenfion of the Air by a
. | forcible Evacuation , as inthe former
- || Inftance ; the true caufe of each cohe-
el fion muft be one and the fame.. And if
;;:'lf - the pondus externi aeris contribute no-
| n:dl’: - thing to the cohefion of the Hemi-
WL fpheres after rarifaction of the included

H
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Air by heat, it contributes as little to ¥

the cohefionof the Hemilpheres forci- ™

bly evacuated by an Air-pump, or the
Cacabus Evacuatorins before mentioned.
And onthe otherfide , if the cohefion §i"

of the Hemifpheres after rarifadtion by

heat be cauled by the motus reflitutionis § |

ofthe included rarified Air, and by the §o

ftri¢t continuity (asImay call it) of the gt

filaments of the Airto thecavity ofthe §¢
Hemifpheres, to avoid that Vacuity
which weuld otherwife’ happen by the §¢
contraction of the Atr into alefs room
than would fill the whole cavity; thel
{ame is unqueftionably the reafon of the §
cohefion of the Hemilpheres forcibly o
evacuated as above. |

_ The Inftances therefore that I cryed B
are thele that follow, which I fhall men- §

tion feverally, with my obfervation to
each of them. For if I miftake not, this|
one Experiment, duly improved, whol-$&
ly fets afide the imaginary Gravita-|

tion of the Air, fo ufually applied to B

the Solution of the Terricellian Ex-
periment , the cohefion of Marbles
the raifing of Water in Pumps, and

by
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sto | by Suétion, and many more of like na-
s | EUIYE.

| ¢ Firft, I caufed twoBrafsconcave He-
‘| mifpheres to be caft, each of fix Inches
yll and a quarter in the cavity, and about
1k feven Inches diameter in the convexity,
wikf €xagtly clofing one to another on their -
l'rim, and the lower let up into the
| cavity of the upper about half an Inch,
fel for their more exaét clofure; and the
ol outward rims of each about a quarter
¢! of an Inch in bredth, exaétly clofing one

| upon another, fothatbeing clofed they

made one perfect Sphere, according to
the form of the Aagdeburgh Hemifpheres

«irl abovedelcribed.
‘I . The lower Hemifphere weighed fix
| pounds, feven Ounces, and a half, viz.
.|/ 103 Ounces, and half; the upper weigh-

| ed only fix pounds..

i* Ithen took a circular piece of Calf-
ol b skin, a little above half an Inch broad,
i | andiin lengthfufficient to compafs the
4w HeMilpheres, and dipping it in melted
gyl BEES-Wax, with a very little Rofin , fo
Y| thatiemighe jult lye between the-com-
;,mﬁ miflutes of the two Hemifpheres, and

il ftop
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ftop out all accefs of the forreign Air be-
tween them.

Firflt therefore, without any thing
more done, I applied the two Hemi-

fpheres each to other, with the interpo= jou
fed girdle of waxed wet Leather, and Jil

Eée ed them clofe and hard together,
t

at no commerce might be between §uer

the included and the common Air.

And'fo there neither was nor could fu |

be any force of compreflion ufed to the §

included Air, becaufe 'till the clofure of §yuu

the Hemifpheres it had a free inter-
courfe with the external Air, and when

perfectly clofed it was but juft asmuch ¥y '
as the Hemifpheres would freely con= Buy i
tain, and confequently of the {fame! tex- Bl

ture with the forreign Aur,

In this Inftance, the upper Hemi-
{phere railed gently by the ring ; there
{cemed a little weak cohelion be-
tween them, becaule the rims were per- §
feétly clofed , and the {eparation awas
altogether in the fame moment, bl.*tz
cohefion fo faint and weak , that it
would not {uftain the hundredth part
of the weight of the lower Hemifphere,
and fcarce perceptible. And
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.} - ‘And the reafon of the difparity be-

| itween the cohelion of thele Hemi-
 lfpheres , and that before mentioned of

Yemi§ ‘the 2 polifhed Marbles,are thele, 1. Be-
tyff caufe the contiguity of the two po-

#f lithed Marbles is in all points of their
A Superficiesi but here the contiguity of

| the rims of the Hemilpheres was but in

| fa circle of a quarter of an Inch broad,

4§ ‘and {0 the forreign Air had a fhorter
journey to go in the '/moment of the fe-

| paration of the Hemilpheres, thaninthe

4 moment ‘of the feparation of the poli-

| {hed Marbles. 2. Becaule the contigu-

| ity of the polithed Marbles 1s without
any interpofition of Leather , which
. poflibly would impede the firmnefs of
the cohefion of the two Marbles them-

{elves, .

But now if the preffure of the aereal
Cylinders eicher 1 the polithed Mar-

I bles, or inthe inftances of the Hemi-
sl dpheres, before and hereafter given,
| were the caule of their cohelion; what
imaginable realon can be given why
thele two Hemilpheres fhould not co-

here as fismly in thisInftance:

j & Fox

o ; e ;
Ly » 5
= i = ) o S e W s g e s
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For though there be Air included be-
tween the. two Hemifpheres , yet all
communication between the included
and forreign Air is perfeétly excladed
by walls of Brafs, and the impervious
Leather girdle. :

If it be faid, that the Elafticity of the ki
included Air refifts the compreffion §;
by the forreign Air, and {o impedes the
cohelion.

Ifay ifany fuch Elafticity were ad-
mitted inthe Air, (whichIdo not) yet
moft certainly the included Air hath no
greater Elafticity than the common &,
Air, whereof it was but juflt now a por- &

tion, and hath received no more com- &,

prefion by the juncure of the Hemi- &
{pheres, no more than Air.in aBottle §,
covered with aflat Board or Paper. &
The confequence whereofis, that the |
Elafticity of the forreign Airisas ftrong &
as the Elafticity of theincluded Air, and &
muft needs keep it in «guilibrio. Andthe 8
confequence  thereof is, that ifthe pon-
dus externt aeris (1f 1t wereany way con-
- fiderable) would haveits free exercife
upon thefe Hemi(pheres, though filled
with
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© fwith Air ¢ for according to thefe Ma-
UF frers fuppofition, the Cylinder of Aig
4l ofeach fide prefling each Hemifphere,
@fis above feven hundred pound weight,
Wewhich it may freely exercife, the imagi-
Inary Elafticity of the included and for-
il yeign Air being ex [uppofitione equal.
‘¥ But the enfuing Experiments will ren-
be | der this more evident.
@4 'of flax, and leaving the mouth of the
j4f lower Hemilphere upward, I putin the
¥ fax, and gave fire to it, holding the up-
mi per Hemi{phere clofe over it, v.'here!zgf
U § the Air in both was greatly rarified;
i & and a confiderable portion of the fpace
W ¥ taken up by the flame of the flax. © Then
¢ § elapping the upper Hemifphere upon
|l the lower, with the interpofed Leather
girdle, I prefled them together with all
% § the ftrengthThad , neither were they
i & poffibly capable of a neerer or clofer
e | contiguity to the interpofed Leather,
vk though the imaginary Cylinder of
ok § the Atmolphere had prefled them, and
ol l hereupon the flame. and fire was pre-
il fently extinguifhed.
1.'.13] L The

i
b

Secondly therefore, I tooka handful -
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-:The Events were as followeth. / /- - §
1. - ‘There 'grew a prefent cohefion §

of the two Hémifpheres togetier, even §°

whilethey were hot, and :the included ¥
Air under a high degree of rarifaction §°
by the heat; 'and focould nothave any:
confiderable tenfion while thie ‘heat con-+
tinued. .. v H -

And the reafon of this cohefion 'was §¥!

plainly ‘this.c That: the firevand flame §*
had not only rarified rthe ‘Air included §*
within the compafs of the! Hemifpheres, §
to anexpanfionfar greater than was na

tural to it 5 but alfo the flarhe andifire §*"

took up a confiderable portion of the

fpacebetweenthe Hemilpheres, which §'

being extiné in the moment of their§™
yanékure; that very rarified Air that was
within; was forced totake up{o much @ik
more {paceasthe flame took: up before@
its extmction. :/And fromi thence gresw g
neceflarily:anattraction upon the cavity §
of the Hemifpheres , though that 'very#'
Air wasunder a rarifactionby the con:§o!
tinuing-heat. | Srodqlom £ il
<212, 2sButthis coheflionsvas but weak,
becaufe the Air vkas! then under a

£ 1 {tronglin
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jp ftrong dilatation “by « the -continuiag

heat, and: therefore:the upper: Hemi-
here lifted up by thering, would not
uftain.cthe weight of the lowetr Hemi-
 fphere. - 1 9N 3
|| 2. But whenthe Hemifpheresthus heas
ted; andithe: included Alir sgreatly. rari:
 fied thereby; " were permitteds 10 Contir
nuetogether:clofed 'till they -were: perr
H fectly cold; andthereby the ‘Airhad-op:
|| portunity to contraékiefelfs or at left
toendeavour it -ds ‘muchsas it could;
Now the cohefion of the Hémilphexts

'r

s
i:ﬁ: “grew ftrong, fo that the:upper: lifred up
ich| would raife the “lower in conjunction
wrh withie with the addition of: fome
b we?ht ‘appended. to the lower ring
whf ANC the realon was, becaufe the heat
il which wasthic caufe of thggrear dilata-
e | -£ion of theincluded Air was now. cea:
o h feds and-¢hofir by its motton’ of xe-
ety | frirution endeavoured-to contract it felf
ol to 1S natural Expanfiom Sane o

1l svAnd> becaufe the included Air -Gt
il maybe) was expanded " to .above four
O imesitstrue natural fizeand dimenfion,

1nto

and'now endeavoured tocontract it felf
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into that {pace, but could not attain it, §
unlefs three fourths of the fpace inclu:
ded within the Hemifpheres thould have §
been left perfeétly empty, the Air en- |

deavouring its contraétion, according 9!
to the particular inclination of its own §
motion; yet by the common law of |

the Univerfe was kept under its former §io't
Expanfion , to prevent the cafma be- Jin

tween the Air and the concave Super- Jut:
ficies of the Hemifpheres ; and fo as ju!
much as was poffible attracted upon
them, and kept them together, no for-

reign Airbeing admiflible for the relief §ux
‘ofthe included Air , to help to reftore Jui:

it to its due {ize and texeure : as aliving
Qyfter contras its fhell together by its
own contraction within itsthell, when
a perfon is opening it.  The- compari-
fon is homely, and fuits not in all things,
becaufe the Oyfter is a vital Being, but
yet 1t ferves to explicate the method
of this attradion, l[:y the filaments of
the Air upon' the contiguous concave B
Superficies. | #

And from this inftance of fired flag
(relembling  very much the common
y SIS LT : inftance
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; inftance of Cupping-glafles,) it ap-

ears plain?f.,. that in thofe Glafles the

(h is not driven up by preflure of the
forreign Air upon theglafs or the con-
tiguous parts of the flefh s - but purely
by the attraction of the included refidue
of Air upon theextinétion of the flame.

| For the Hemifpheres wereat firft prel-

fed together as clofe as they could be,
and no man can imagine that the exter-
nal Air can haveany influence through
thefe Brazen Walls, that are neer half
an Inch thick, where yet the Attraction
upon the included Superficies is vifible
and apparent; andin thisand my other
Experiments it was 1ot poffible for the

- Hemifpheres to receive a greater Or clo-

fer contignity than I gave them'on their
Gt union : and therefore I do not
wonder, that Schottus, though oo hafti-
ly fubfcribing to the preffure of the Air,
a5 2 Solution of fome Experiments , yet
in his TechnicaCuriofa,l. 4. cap,12.9 1.1
forced to confefs carnem & [anguinem [ib-
intrare cucnrbitas, nec preffione Aeris ex-
terni carni civeuwm thlas incumbenti 5 nec
preffione acris illas incambentis ¢ depyi-

A mentis,
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primentis, ac intra carnems mévgentis, fed
(uclione ¢5 attractione. 3 =
- 3, Becaufe I would improve the Ex-
periment to the uttermolt; Lmadea try-
al with a ftronger heat. 1 therefore
put burning Coals and red hot Iron into
cach Hemiiphere, ’till they were hot as
I could well touch them, and then ca:
{ting out the Coals, the Air within the
cavity of each Hemilphere was highly
rarified s then clapping the Leather gir-
dle about the rim T ¢lafgd. the Hemi-
{pheres very clofe, asm ftrength could
force them together ; (i Events where-
of were thele : A
1. While the Hemifpheres were
hot, ~and {o the included Air under:a
high dggree of rarifaction,: there was §
very little or no cohefion,. for the Aip |
was undex the fame laxation as at firft;
and thercfore they would prefently fall
alunder, the upper being raifed by the
ring. : |
2. As the heat decayed, and the He-
{pheres grew gradually eolder and cols
der, and confequently the-Air more and
more endeayours to contract it felf, and
as
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f{PhﬁI‘ﬁS, the ftronger was 'thete cohe-
1on-s becaule as'the Aic grew colder,
it endeavoured more and more to ac:
quire its juft natural dimenfion:and tex-
tLure: 1 i .
- 3. Atlaft; when the héat was quite
gxtiné , and. the Hemifpheres;grown
perféétly ‘cold 5+ the: cohefion:! was {o
{trong, thattheupper Hemifphere fuf-
pended upon ashook, did not enly fu-
ftain the lower: Hemifphere:, which
weighed neer feven'pounds;:-but alfo a
weight of twenty eight pounds more,
inall about thirty five pound: weight,

. before they-would be disjoyned, "« -,
~ -+ Fot now the Airbeing: difcharged: of

tHat heat that kept it laxe, and without

- a bent, or tenfions or contradtion: in-

ward, did now endeavour its contra-
‘Gion {trongly;:land’ therewith: pulled
inward the Hemifpheres, ftom -which
1t could not-be: fevered, bysreafon of
cemmon Natures declination of a Va-
cuity. b Tl 1

4. My fourth Tryalswas this, that
¥, _ when
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when the Hemifpheres were ‘ficft hea-
ted , and clapt together, and thereby
when they became celd, cohered excee-
ding ftrongly 5 yet when they were un-
der that {trong cohefion, that they
would fuftain a confiderable weight as
before, without parting afunder, yet if
afterwards they were brought but to a
moderate heat, either by a chafing-difh
of Coalsput under them, or by holding
them neegghe fire, they would fuddenly

fall afunder of themfelves, without any ¥

weight appended to {everthem.
The ' reafon whereof is apparent, ¥
namely that by the heating of tEﬂ He- |
mifpheresthe included Air is again ex- |
panded, andits tenfion laxed, and the
filaments' thereof which ' were before |
under a tenfion and conera@ion by:the
Air, ftriving to gain its matural tempe-
rament,-are now let loofe; as'a Lute-

ftring is'let down by the unfcrewing of 8.

the Pins. And conlequently the {uction

and attraétion of the Air-upon the con- §,
cave' Superficies of the Hemifpheres ; § °

which before held them together, is re- |
laxed and: difcharged. |
And
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And thus we have the true phenome-
#a of -this Engin, and, asItake it the
true reafon and {olution of them.

And uponthefe Inftances I do con-
clude,

5. That men have had very little
reafon to conclude the Gravitation or
Preffure of the Air upon the inferior
World; or the parts thereof 5 for the co-
hefion of thefe Engins is moft plainly
upon another reafon, as appears by what
is before declared.

2. - That this inftance is {0 far from
concluding the Gravitation of the Air
in that meafure , that the late Maiters
contend, that plainly that Suppofition
neither hath nor can have to do in the

- folution of thefe Inftances.

For moft unqueftionably, the Ajr

- doth as much gravitate (if atall) upon

the “Hemilpheres, when the included
Airis rarified by heat, inthefe Inftan-

- ges, as it doth when the Hemifpheres

are grown cold y and yer in the former

" cafe there is no colieflion, but contrari-

wile a feparation of the cohering He-
mifpheres if' again they are heated,
| 3. That
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3. >"Ehao the caufe of-the/cohsfion §
therofore isnot abextray ordeforis , but |
ab intray namely, one {pecificabcoothe
Air., “whereby ‘becomingcold ‘after a
great expanfion by heat; it endeavours
1es-:contraction toits.duefpace and .tex-
ture; biraimotion of yeftitution; the o-

ther ‘comithon tolall pares:of the Uni- .

verfe, that common “law;of Nature chat
preferves! contiguityy ‘or indeed rather
continuityof the partsi efithe Ulnrverfe:

and therefore fuffers notthe Airtocon: 8.

tradk ivfelf] fo asto leaveian empty [pace
betwieen lit felf andithe concave of the

Hemifpheres, whereby it comes'to pafss §

that.'the ‘Air-endeavouring ‘to. contract
it felfiilayes hold upon,rand endeavours §
to contract and: hold-together all iparts §,
whereuntoit’ is' contigaousi, 'whealno
accefs of forreign Aly isadmitteds (200
L2 g0 Hat'the leaft- admiffionc of for+
reigh'Air, though:ehrougha Pin-hole,
i the Hemifpheres, gragually gives a
relaxation of thetenfion of theincluded
Airyiswhich greedily fucks ‘1t-1,’ ‘and
théreby iy delivered gradually from ‘its
tenfion, a1d lets go itshold of the conei-

el - tiguous
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guous Superficies; which 1s'thenatural
and neceflary effect of that ténfion: 1)

1 cannot-eafily perceive how thefe
Conclufions againft the imaginary Gra-!
vitation of the’Air can be evaded: ‘

| why the Hemifpheres cohere not ‘wherm

| they are hot, is,’ becaufe the'convexity
nis |

likewife of the Hemilpheres are:alfo hot;
and {o retund’thel Gravitation or Pref-
fure of the Air upon them by their heat,
which is not fo done when they are
cold. & ¥ B .

I anfwer 1. That though the con-
vex ' Superficies: were admitted to beas

* hotas couldbeindured, yet' the Sphere

of that A&tvity is not two foot in cir-
cumférence, which could never ‘break
the preflure of a column of Airofatleaft

. {even'Miles highjtand neara thoufand
|l potind weight;-accordingtothe Sup-

ofition. 2. Neither is theheat requi-

~ red to make fuch a disjunétion ‘of that "

Extremity, as to makeanyi fuch impref*

their ccohefion,’ they will fall- afunder.
= bil 3. But
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3. But whollyto prevent this imagina-

tion, if the Hemifpheres be cafed over

with a flat or {pherical Cover of Wodd,

Lead, orBrafs, which may receive the!
fuppofed Gravitation of the Air, yet the
cohefion,while the airis hot within,will
not laft s for 1t is the laxation or rela-
xation of the tenfion of the Air within
that, gives the feparation, or eafie fepa-
rability of the Hemifphekes.

CHAP. XTX.

. o i
Concerning the ratfing of the water by §
Pumps or Syringes,and the Canfe thereof. F

'IN the two former Chapters I have
confidered the cohefion of polifhed |
Marbles', and the < Mdpdeburgh Hemi-
{pheres, bothin truth refting upon So-
lutions fomewhat of the fame nature,
And therein have asI think excluded
the Gravitation of the Air, or Atmo-
{phere, or aereal Cylinders, from any
contribution theréunto. .
I have chofen in this Chapter to con-
' {ider
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fider the Elevation of Water in Pumps

and Syringes, both which are in truch

& | butthe fame Engin, though circum-

ftantially varied. |

And although I fhall herein have oc-
cafion to fay %ﬂmf:thing touching the
Gravitation of the Air, and thall in fome

of the Air, prefling upon the reftagnant

‘Well or other veflel of Water s3yee .1
fhall not labour that, much, in this dif-

uifition. becaufe enough hath been faid

' thereof before.

But my princi(p:tl {cope herein is to
difcover, even tofenfe, that there is no
fuch Elafticity in a {eparate portion of

common Air as the Elaterifts {uppofe,
~ whereby to falve the {ulpenfion of a co-
' column of twenty nine Inches of Mer:-
‘cury in the Tvrricellsan Expetiment,
" when the (ame is pent up in a clofe vel-

fel or room, every where excluding the

| imaginary preflure of the Atmofpheri-

cal Cylinder ; and confequently that
the Solution of that Experiment, either

Air,
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Air, is a miftakén:Solution, and hath
noealityinit. 7 1

The raifing of Watet by comrmon
Pumps or Syringes (e[pef.::mlly as'itis |
thisday!ordered, foinetimes with dou-
ble, fometimes with fingle Valves, to o
hinder the: vegrefs of the Witer ) is" (8 §/
well kdown é¥a to ordinary 'Plum-
mers, that it needsnoaccurate defenp-
tion. g
But the rea{hn of this Elevatmn Gf'
th{, Wateris varioufly ‘rendred, ‘aceot-
ding to thedifferent hypothefes that ‘men § i
have entertained, |

The ancient and’ cmnmom, and I
think the true reafon chereof, 15 this:

The lower end of the cauity of the

Pumpor Syringebeing immerfed below §is

the Superficies of the reftagnant Water,
there 1sa Cylinderof Air in the cavity
ofthe Pump or Syringeé, between the
Superficies of the Water and the botcomfl,;
of the Bucket and upper Valve of 'thel,
Pump , orbetween “the “Superficies off,
the W ater, and the bottom -of the' Ens-
bolus of the Syringe clofely penned u%:'
et

Thatby the Elevation ofithe Bac
in
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in the Pump, or Embolus in the Syringe,
that portion of intermediate Airisun-
der a tenfion, and draws vigoroully
upon the Superficies of the reftagnant
Water, and that againupon the conti-
guous Water, and fo the tenied funicu-
Iusof the Air raileth a funiculns of Wa-
ted,commen(urate to the cavity of the
| Pump or Cylinder , which again by
| depreffion of the Bucket rifeth through
the Leather-valve that coversit, and by
aniterated elevation of the Bucket or
Embolus draws up more; whereby there
1s a continued ﬁlpp]}' of a ﬁmﬁmﬁw agues
u#, which is finally thrown out at the
orifice, or nole of the Pump.

That it is a certain truth, that Water
is raifed either by a pondus or preflure,
| thatisequivalent to the weight of the
Water that iselevated, asintheEngins
where Forcers or preflures are ufed to
' raife Water ; or elle by an attractive
potentia equal tothe weight of the Wa-
terdrawn up, as in Pumps and Syrin-.

€s. : -
; That confequently, the vis or potentia
futoria or attractiva, will raife fuch a
Y weight

i
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weight of Water asislefs than this vs
or potentia, (for whether the Elevation
of Water be by a wis deprimens as in
prefling Engins, or vis [uteri4 ot atéra-
étivaas in Pumps or Syringes, “or the
preponderation of the potentia to the
weight of the Water) thus it fuftains,
impels, or ‘attraéts, and therefore they
are all reducible to the reafon of the
libra orBallance.

And ontheother {ide, if the weight
‘of the Water exceed the pandus or poten-
‘tia which muft raifeit, it cannoteither

draw, or impell, or leeep it upbeyond an
aquilibrinm with that pondss or potentin
impellens or attrahens.

And therefore if there 'be an excel-
five diftance between the Superficies of
the reftagnant Water; and the bottom
of the Embolus or Bucket, {uppofe it §6
ot 60" foot of perpendicular height,
whereby the potentia attraitivais overs
matched with a pondis of Water more
-thanitsftrength, it will notraifeit.to
adue height. For ftill asIfaid, where
any weighty body is raifed out of its
place, it muit be by a greater weight, ox
: : at
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at left by a petentia, exceeding that

4 | weighe of the Body to be raifed.

But the modern Philofophy tells usi,
that the raifing of the Water inthe
Pump or Syringe, is notbya vis attri«
ctiva or fuctoria of the Bucket or Embolas;

| but that it is forced up by the weighe of
| aCylinder of Air, commenfurate to che
cavity of the Pump or Syringe.

And thatthe Elevation of the Pump
or Emsbolus of the Syringe, attenuating
| the Air inclofed in the cavity of the
| Pumpor Syringe, and thereby difabled
| by its laxity torefilt the preflure of the
external Cylinder of atmofpherical Adn,
. the Water is driven up iato the cavity
. of the Pump or Syringe. 30N

And becaule a Cylinder of Mercury
of twenty nine Inches and half, is'by
them {uppofed to be of equal weight to
| the Cylinder of Air.of like diameter ,
. reaching from the top of  the Atmo-

fphere unto the vef?&:l of reftagnant
Mercury in the Torricellian Experiment,
and a Cylinder of Mereury of twentez'
nine Inches and half high, countervails

in weight-a Cylinder of Water of like
_ v p diﬂ{
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293 Dblerbationg touching the
diameter of about thirty three foot high,

and confequently a Cylinder of the At-

mofphere counterpoiieth a Cylinder of
W ater of about thirty three foot high;,
therefore the Water 1nia Pump will be
raifed butjuft to that height; viz, neer.

thirty three foot, and no higher, becauf€' |

fuch a columnor Cylinder of Water 18
counterpoifed - by an Atmofpherical
Cylindex  of like diameter.  Thus I
think it is rendred by Schottus in his
Technica Curiofa,l.4.cap.8.9,4. and by the

Excellent Author of Hydroftatical Para-

doxes,n. 5. and by other learned men of
this latterage.

. But under their favour I think this is
not thetrue Solution of the inftance in
hand, but the firft is the true Solution
thereof.

If the elévation of fhe Water in the |

Pump may, be more confiderably higher
than 33 foot 5 certainly ‘this latter
Solution ‘cannot ferve.: And though
this poflibly hath not been .fully tryed,
-and requires exact Engins-to effect the
Tryal to the uttermoft’; yet there are
many that do experimentally afﬁr}m,
that
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Torvicellian CLpetiment, 293
that a Pumpor Syringe well orderedwill
raife Waterabove forty foot perpendi-
cular height ; and if fo, the counterpoife
of the aereal Cylinder will not do the
bufinefs, But this I have not tryed, I
will therefore apply-my felf to what I
havetryed.

I Fig.22. I took therefore a great and
ftrong globular glals Bottle, <4 B¢,
holding five Quarts of Water, of about
nine Inches Diameter, with a double
orifice, wiz. oneat <A, wherein to ta-
ften my Pump hereafter defcribed, ano-

to leave open or clofe, as I faw caule.
In A the neck of theBottle I faftned

" a Laton Pump or Syringe, of about an

Inch and a half diameter, marked D,
with a fmall Pipe about half an Inchdi-
ameter, reaching neer the bottom of
the Glafs, viz. E 5 anEmbolus atG reach-
ing down neer H, and a little crooked
Pipe at Hto drive out the Water by the
depreffion of the Embalus.

| This Pump was faftned and firongly
luted in the neck of the Glas with a

double Valve,one about Atoreceive the
V 3 Water
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Water into the Pomp 4 and to “fuftain
it from returning , bydeprefling the
Embilus ; another at K the top of the
orifice, to keep the Air from entring
upon raifing the Embolus. |

So that now theBottle was the Well,
which 1 filled up with Water. L

Therefore leaving open the orifice at
B, whereby the Air had: free dccels into
the Bottle, by lifting upand deprefling
the Embolus G the W ater was freely and
ealily without any difficulty drawn
out at the orifice X, through the Valve
there placed, and (o1 emptied half the
Bottle of Water, namely to 7 the fupe-
rior half, being full of free uncompref-
{ed and common Air; and the lower
half at 7being full of Water.

The Pump being in this pofture, I
took a fhort piece of Cork, firft boyled
and then dipt in melted Bees-wax and
Rofin withit, T'clofely luted up the ori-
fice at B, (o that no air could pofiibly en-
ter. AndthenIlifted up and depreffed
the Embolus {everal times, {olong *all 1
could fee the whole fuccefs of thisTryal.

Firft, the Embolus was raifed, but 1_1&12

wit

¥
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with equal facility, as it was done whea
i | theorifice B was open.
1 | The reafon whereof is, becaule every
1 elevation of the Embolus gavea violeat
| tenfion to the Air in the fuperior cavity
J | ‘ofthe Glals; which upon every portion
. of Water drawn up muft neceflarily be
+ | expanded intoa larger fpace to fupply
ol the fpace leftby the raifed Water. Se
o | #that the expanfion of the Air was not
uﬁ ' natural, or of its own accord , but by 2
| violent attraction wrought upon it, and
el tenfionofit. |
el - Secondly, yet notwithftanding the
exclufionof the Air, Idid frecly pump
| out abovea quart of Water, whereby
| the Water fubfided an Inch and 2 half
below 7, and confequently the Air ex-
1| panded and dilated to fo much more
o | fpace than it had before, viz. whereas
o | thefuperior cavity of the Glafs held by
the Air was two quarts and half; now
| ittookup the room of threequarts and
i half, and fomewhat more.
Tl So that here was a quart of Water
A8 raifed up by the fuction of the Embolus,

'\ and yetno poffible Gravitation of that
V 4 1ma-

o=

™o

1o
by
el

it
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296 Dblerbations touching the

imaginary atmofpherical ' column.ito
prf:l'sg or driveit ups fo that furely the
afcent ofthe Water in the Pump is.not
by the Ballance, equipondium , or pre-
ponderation of a column of the Atmo:
iphere to the column of Water raifed
in the cavity of the Pump, for here &vas
no accels for any fuch column: whe-
ther the imaginary Elafticity of the in-
cluded .portion of Airmay be called ins
tohelp the matter, we fhall fee here-
after. |

Thirdly, but when I had raifed u
this quart of Water, and emptied fg
much out of my Bottle, all my iterated
tractions and trufions of my Embolus
could raife not one drop more.

But all that wasdone by thefe repea-
red motions, was only the rarifying of
the Air included in the Pump, when
the Embolus was lifted up, and conden-
fing itagain asthe Embolus was depref-
{ed, but no Water raifed.

Now in this inftance , the reafon
why a quart of water was raifed,though
the orifice at 2 were {topped, was be-
caule the potentia fuétoria or attractiva
. UF
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of the Pump was ftrong enough to give
a'dilatation of the Airto a greater fpace
i | by a quart than it had before. '
f And thereafon why it could raife no
X | ;more, is this, namely, in as much as
i | .every portion of Water railed out of the
i | weflel, muft of neceffity leave a fpace
e | devoid of {o much Water as 1s {0 raifed
1+ | up, and that derelicted fpace muit ei-
| sther be wholly vacant of any Body
r| “which by the univerfal law of the Unt-
wverleis prohibited, or elfc the Air muit
w | expanditfelftofillit. And in as much
0| as the Air having undergone as great
4 | an Expanfion already (by the evacuati-
le | onofthe firft quart of Water) as this
potentia o vis attracfiva was able to
g | effe. Theincluded Air thus expanded
o | refifteth any further expanfion with an
n |+ equal ftrength to the attradive power
-} of the Pump, and {o renders it cozamen
& | irritum, to give ita larger expanlion,
- and. confequently no more Water is
m § I,Eifﬁd. :

s | Butifa greater ftrength were applied,
¢ | ftrong enough to mafter that refiftence,
| asif the Pump were longer, that it
might
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might give a ftronger fuétion, that i
mightovermatch the refiftence of the |
included Air againft a higher degree
of tenfion ; yea or if the fuperior Air, af- |
ter thisquart of Water was evacuated,

had a ftrong external heat applied to it, §i; |

whereby 1t might be capable of a larger
expanfion, the Water (while the Air |y,
was under this  forcible expanfion) {;
would be as ealily raifed by the Pump
as atfirft. But this [ durft not try , for
fear of breaking my Glafs, or unluting
of 1it.

Upon this confideration and tryal it
is manifeft, |

Firft, that the Gravitation or preffure
of the external Air is not the caufe of §;,
raifing the Water in the Pumpy for § ¢
here it is raifed where there is no Gravi- §,
tation, the orificeat B being perfectly
ftopt.

Secondly, that the common Air hath
no fuch Elafticity, as the modern Phi-
lofophy affigns to it 5 for herea portion §
of Air included in the Glafs is of the
{ame texture with the common Air,and
aportion ofit, and yet evidently there

| is
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| isno fuch Elafticity in it as is fuppofed.

And chis appears, 1. becaufeitis not
expanded to one third part of greater
{pace than it had before, without aforce
offered to it, asabove 1s thewn. 3. When
it is expanded to a third part of fpace
morethan it had, it isfo far from a na-
tural expanfion of it [elf farther, that

| it refifts the attralfiva potentia of the

Pump to give any larger expanfion.
And 3.ifit had yet a natural expanfive
power without force or violence added
to it, it would certainly drive up the reft
of the Water that remains, elpecially
when the Air in the Pump is rarified or
extended by the elevation of the Ewmsbo-
lus, and yet no Water follows it, 1n this

. inftance, whichyet it woulddo , if the

Air had a continuing Spring or Elafti-
city to drive itup.

It is true, that naturally all the fpaces
of this lower World (at left) are and
muft be filled with fome body or other:
and as one body moves or is moved out

- ofone{pace to another, fome other body
fucceeds in that {pace thatis foleft, and

fillsit. And the fluid Bodies of Air and
W ater,
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Water, or fomefluid bedily fubftance;
equivalent to either of them , are inre-
{pect of their fluidity fitted more than i,
other folider Bodies, to fupply and make |
sood the 7nterfhitia of other Bodies ; ‘and |,
if they be contiguous unto them, to {lip |y,
into the {paces deferted by their ‘motion |i,,
into other fpaces, and accordingly will [,
do it, if they are not impeded: by the re- |,
fiftance or interpofition of other more | .
ftubborn and untractable Bodies. = ‘And |,
by this means upon the fucceffive mo- |+
tions of Bodies, there is maintained a i
fucceffive and continual circulation in 4
the motions , efpecially of thofe Bodies §; ,
that are fluid, and fo more ready and apt 1.,
for motion. | iy
Inthe Inftance of my Pump, fuppofe §,¢
that the orifice at B be left open, and the _.;F
veflel or Bottle havea Gallon of Water |, ¢
in it, and there ftands by it an empty
veflel, fuppole 27, that contains a Gal- §;,
lonof Arr: if Ipump out a Gallon of §
Water out of the Pump into the veflel §,
M, as the Pumpis gradually emptied of m,:
the Gallon of Water into 24, the Water §:
leaves its place in the Pump, and takes

ug
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_Jup asmuch roomin 24, and the Air in
I leaves as much fpace there, and
' jtakes it up in the Pump, to which it
thath a free accefs 5 fo that the two Ele-
ments change their ftations, and while
they hold their natural texture, hold the
“? f fame extenfion of {pace, though not the
At fame fituation. And thus a circulation
1s naturally confequential upon the mo-

“} tion efpectally of fluid Bodies ;and there-
fore 'when the Water leaves its place
inthe Pump , and difpoflfeffeth the Air
in the veflel A7, and the difpoffefled Air
4 gradually fucceeds into the {pace left
0y by the Water, as faft as the Water leaves
5} ity and takes up another room equal to
i} awhat it had before, though in another
| wbi 5 . hereis no Gravitation of an At-
mofpherical column upon the orifice B,
but only a natural motion and  {ucceffi-
on of the like portion of Air into the
Pplacercli¢ted by the Water, and a natu-
ral defertion of that fpace which it be-
fore had in the veflel 44, which it can-
not retain againft the weightier and
. more prevalent Element of Water tak-
ingitup. So thatit is neither a Gravi-
B ; tation
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tation of the atmofpherical Cylinder [isth
upon the orifice B, nor any grear Ela- [Bif
fticity of the Air that drives up the Wa- [ulp
ter, but anatural circulation of the por- Jthu
tion of Air into the {pace derelicted IP/' juft
the Water 5 and the immiffion or infi- o 1
nuation of the Air into that Cavity, 1s jlo
the Effe& not the Caufe of the receflion’ | 1. |
of the Water. Gl

And now to reduce all this long pro- jing
cefs to the thing T principally intended, g
weare told by the late Philo(ophy, that |
the {ufpenfion of the Mercury at twen- jir
ty nine Inches height in the Torricellian| Tl
Experiment, iscaufed by the counter- Jlici
poile of the weight of an external armo- Jedy
fpherical Column, commenfurate in ies e
craffitude and weight to the Mercurial fhe (
- Cylinder fufpended in the Glafs Tube. § If;
- And when itis replied, that the likefiei
fufpenfion happens, 'if: the Mercurial fiyy
Engin be placed inf'a clofe room, yea or fnn
ina Glafsevery wayclofed, that admits i
notany fuch Mercurial column, but in-§i,
terceptsit and its preffure by its clofurefoy,
every way. We are again told , ‘thatfly,,
thatlittle portjonof Air included with-§ ,

| in
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derf-4n that room or Glafs, hath fopotent an
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Elafticity, that it will as effeétually

{ufpend the Mercury in the Tube , as

we f that tall Atmofpherical Cylinder of at

leaft feven Miles long. ThisI fay {feems
F:- me utterly incredible for thefe rea-
ons:

1. The Air included in a clofe room or

 Glafs, hath only the advantage of its

imagined Elafticity, but nottheadvan-
tage of the ftupendous weight affigned
by this New Philofophy to the external
aereal Cylinder.

The external Air hath the fame Ela-
fticity attributed toit, as the Airinclu-
ded in the clofe room or Glafs, and alfo
the fuppofed advantage of the weight of
the Cylinder of the Atmofphere befides.
If the bare Elafticity of inclofed Air
befufficient to fufpend the Mercury at

| twenty nineInches and half, within the

room or Glafs ; the fame Elafticity in

the external Air, with the advantage

ofits weight, {hould fufpend the Mer-

cury to fifty nine Inches high, which
was never yet done, . ;

2. IftheElatery of the Air cannot

' drive
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driveup a {ucceffive portion of ‘Water
of halfanInchdiameterinto my Pump,
without the attraction of/'the Embolus .
nor yet is that attraction alfoeffectual to
raife the Water; whenit hathexpanded
the Airto about a fourth part of {pace
more thanisnatural toit. It isimpoffit
ble that the Elafticity of the Air, inclu-
ded ina clofe room'or Glafs Receiver,
can drive and keep up'a Cylinder of | 7 i
Mercury:twenty mine;Inches “highif 7,
which yet according to ‘the amplitude
of its diameter may weigh, two, four, or
ten pound. 8T

I' do therefore conclude upon the
whole matter; that it feems tome,, the
new bypathefis of the Weight and Elafti-
city of thesAir, as it is delivered by the
late Philofophy, is an Ingeauous Invien-
tion; but wants Reality to {upport ‘it
felf, orto give aright.and true Solution
t0  the' Phanomena - wherereunto: it s

applyed. » o
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