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Royal Society, Feb. 28. luff: and it was found that the
Pyrmont Waters gave a much brighter TinGure with Galls
and Tea, and had a much more exalted Chalybeat 7afle
than the Spaw ; and a fmall Quantity of each being kept for
[eme time in Bottles, to compare them, the Pyrmont was
Jound to have retained its Virtues mnch better than the
Spaw. The Frefident, and [everal of the Members prefent,
havizg drunk a Glafs of ir, Sound it of a wery agrecable Re-
Lifh, and to fit cajic om the Stosiach,

V. Remarks on the fecond Paper in the Hiftory of the
Royal Academy of Sciences, for the Year 1711.
concerning the Canfe of the Variation of the Baro-
meter = to [bew that the Way of accounting for it
in that T aper is infugfcient, and that the Experiment
made ufe of to prove what is there afferted, does
no way prove it. By J. T. Defaguliers, M. A
F.R. .

The Paper is as follows.

¢ ¥ T appears by the Barometer, that when it rains,
* 5 ora licdle belore. Rain, the Air commonly be-
comes lighter.

* That it muft rain when the Air becomes lighter it
‘ is cafie to imagine ; for the imperceivable Particles of
¢ Warter, that {wim abour in the Air in prodigious
Quantity, not being fufficicatly fuftaind when the
* Air has loft a cerrain Degree of its Weight, begin to
¢ fall, and feveral of them joining together in the Fall,
‘ make Irops of Rain. So when about half of the
* Air is drawn out of the Recipient of the Air-Pump,

‘ (and
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‘ ‘( and confequently the remaining Air is as weak again

as. at firflt) fomething like a fmall Rain falis. But
‘ why-fhou'd the Air become lighter?  One mighc ima-

¢ gine that in the Place where it rains, it may have loit
¢ fome of its Weight and Bull, by means of the Winds
‘ carrying away {ome Part of it. but Minfieur £ eitnitz,
‘ in a Letter to the Abbor B7nm, gives a more inge-
‘ nious and more new Reafon for it

¢ He preteads that 2 Body, which 15 ir a Liquid,
¢ weighs with that Liquid, and makes ey part of its
¢ whole Weight, fo leng as it is {uftained in it; bur if
¢ it ceafes to be {uftain’'d, and confecquently falls, its
¢ Weighe no longer makes a Part of the Weighe of the
¢ Liquid, which thercby comss to weigh lefs. This
‘ may naturally bz applied to the abovementioned Par-
¢ ticles of Water; they encreafc the Weight of the Air
¢ when it fuftains them, which is diminifhed when it lets
¢ them fall: and as it may often happen that the Parti-

¢ cles of Water that are higheft, fall a confiderable time
¢ before they join with thofe that are low, the Gravity
¢ of the Air diminifhes before it rains, and.che Barome-
¢ ter fhews it.

‘ This new Principle of Monfieur Leibnitz is {urpri-
¢ zing, For muft not a {trange Body, whether {uftain-
‘ ed in a Liquid or not. always weigh> Can it gravi-
¢ tate upon any other bottom than that which fuitains

¢ the whole Liguor? - Does that Bottom ceafc to car-
‘ ry a ftrange Body, becaufe it falls? And is not thac
¢ Body all the while it is falling, part of the faid Li-
¢ quid as to the Weight» At that rate, whilt a Chy-
‘ mical Precipitarion is made, the whele Matter ought
¢ to weigh lefs, which has never been obferved, and
¢ {carce appears credible.

‘ Notwithitanding thefe Objeétions the Principle

¢ holds good, when more clofely examin’d, What f{u-
' ¢ ftains
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{tains a heavy Body is prefs’d by it. A Table, for
t.xample, which {uftains a Pound Weight of Iron, is
prefled by 1, and s {o mly becaufe it fuftains the
whole Adtion sod Effect of the Caufe of Gravity,
(whacever it be to pufb that Lump of iron lower.
If the Table fhou'd y=ch‘ :0 the Ac¢tion of that Caufe
of the Weizht (or Gravity) it wouid not be prels'd,
and therefore would cerry nothing.  After the fame
manner the Dottom 6. a Vellei, which contains a
Liquid, oppaits it {¢lf co all the Adtion of the Caufe of
Graviry again{t the {aid Liquid : 1faftrange Body {wims
init, the bottom oppofes ic {elf alle to the faid AQion
againft chat Body, which, being in AEquilitrio with the
Liquid, is in thar refpe& real‘y a Part of it.  Thusthe
Bottom is pre{s’d both by the Liquid and the firange
Bedy, and fuftzins them both  Buc if the bedy 1alis,
it yields to the Adtion of Gravity, and co,mq‘)cncxy
the Bottom doces no longer (uftain it ; naicher will ie
{uftain it, till the faid Bocy is come down to the
Bottom. Therefore during the whole Time of the
Fall, the Bottom is cafed of the Weight of that Bo-
dy, which is no longer fuftain’d by any thing, but
puih’d down by the Caule of Gravity, to which no-
thing hinders it from yielding.

Monfieur Leibnitz, to confirm his Nocion, propoicd
an Experiment. He fays. that two Bodies muft be
tied to the two Ends of a 1hread, the one heavier,
and the other lighter than Water, yer {uch as both
rogether may {wim in Water: Put them into a Tube
full of Warer, the Tube buing tied to ene End cf
the Beam of a Bailance whofe other End has a con-
rrcpoxtmg w caght- Then it we cuc the Thread which
ties the Bodies together (thar are ot unequai Weight)
fothatthe heavieft may prefently defcend. He tays, that
in fuch a Cafe rhe Tube would be no longer in .= gui-

brio, but its counterpoifing Weight wou K preponde-
race



(573)

rate, becaufe the Bottom of the Tubz wouwd be icls
¢ prefs'd. leis plain, that the Tube muft be fufficiently
long, that the falling Body may not reach the bot-
tom before the Tube has time to rife.  In Chymical
Precipitations, the Veficls are cither teo thort, er
what is precipitated falis fometimes too faft and
fometimes too flows for then the little Bodies ars
always (as to Senfe) in AEquilibrio with the Liquor
that contains them.

¢ Monfieur Rumazzini, the famous Profeflor at Padua,
to whom Monfieur Leibwnitz had propofed his Expe-
riment, has made it with Succefs, after fome fruitlefs
Trials. Monficur Reawmur (to whom the Academy
had recommended it ) has alfo made it with Succefs:
This is a new View in Natural Philofophy, which,
tho’ it depends upon a well known Principle, is very
{ubtle and far-fetch’d 5 and gives us jult Reafon to fear
¢ that in Subje@s that {zem to be exhaufted, feveral
things may yet efcape us.

Remarks upon Monficur Leibnitz’s New
Principle.

Figure 4.

ET 4 B be the Bottom of a Vefiel full of any

Fluid, whofe Top is either wider than the Bot-
tom as G/X, narrower as £F, or equal to it as CD.
The Preflure of the Fluid upon the Bale 4B will be
equalto the Weight of CB, or of a Cylinder or Pri{m of
the {ame Fluid, made up of the Area of the Bafe multi
plied into the perpendicular Height above it.

If the Fluid be cqually denfe every way as Warer,
or ofa Denfity uniformly diminifh’d as you go upwards,
this Propefition (call'd by Mr. Eoyle the Hydroftatical

Tree Pa~
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Paradox ) will hold good. This is demonftrated by all
Hydroitatical Writers,

Figure 5.

Let EF reprefent pact of the Surface of the Earth,
and GEFAH a Pillar of the At-ofphere, whole
Hceigit is GE the whole Height of the Adir Let us
im-gine che Vapours riling out of the Larth to form
themfelves inio two Clouds 4 and 8, and to fettle in
that Place where the Air is of che {ame {pecifick Gravity
with themfelves. It is evideat that they will caufe the
Air to rife fo much higher as their Bulk amounts to,
and will therefore make the Surface which was at GH to
rife up to JX, fo that the borrom EF which was
prefs’d by a Pillar of Air as GEF #/, is now pre(sd
by an higher Pillar as 7ZF A Now if the Clouds
A, B, by any Caulfe {oever, change their Piace, {o as to
come downwards, (for Exemple to <4 D) the Height of
the villar 7EF K will remain the fame as ic was, and
therefore the Bottom E F will be prefs’d as before : by the
foregoing Propofition.

Corallary 1,

If the Clouds A4, B defcend, and in their Defcent
keep the fame Bulk as they had before, the “urface 74
will remain the fame, and therefore EF will be prefs'd
as before.

Corollary 11

Whether a Body be fpecifically lighter or {pecifically
heavier than a Fluid ; {o long as it is detaind in it. it
will add to the Fluid as much Weight as the Weight
of an equal Bulk of that Fluid: wherefore a Body does
aot. lof¢ all that Weight which it added to the whale

Weight
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Weight of the Fluid, when it ceales to be {ultain’d ia
the faid Fluid: contrary to Monficur L:iluitz’s Princie
ple.

Scholiums.

If aCloud (by any Caufe what{ocver) becomes {pe-
cifically heavier than that Part of the Air in which 1
{wims, the Excels of its Gravity sbove an equal Balk
of Air will make it defcend, and accelerate its Motion
downwards ; and then indeed it will lofe of ics Weighe
by the Refiftance of the Medium, till it comes to an
uniform (or fenfibly unifeim) Modcen: buc all the
Weight that it will lofe will only be the Excels of its
Gravity above that of the Air; for with the reft of its
Weight ic will ftill make up part of the Weighe of the Air.

Experiment 1. Figure 6.

Having with a Weight in the Scale € of the Balance
A B counterpoisd the long Glals of Water EZ, with
a Horfe-Hair [ let down the leaden Weight ¥ into
the Warter, which from F6 arofe up to EZA; and
therefore the Water became heavier by the Weight of
a Buik of Warter cqual to the Lead. Having with ano-
ther Weight in ¢ made up the Counterpeife to the
whole, with fine Sciffars I cut the Thread of the Plum-
met ; and all the while the Plummet was failing, the
Water defcended rather than refe; and when the Lead
was at the bottom the Water overpois'd, becaufe it had
then added to it all the Excefs of Weight of the isad
above an equal Bulk of Water, which by Experiment
is about I of its Weight. Had Meflicurs R cumur
and Rumazzini ti'd the Fxperiment thus, the Succe(s
had been the {fame; but Mr. Ramazzini (as | underfiood
from a Gentleman who was prefent) tried it in the fol-
lowing Manngcr, as I have fince doae,

Ttet 2 Fsra

dee
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Experiment W, Figure 7.

Making ufe of the abovemention'd Machine, afrer 1
had balanc’d the Warer and Lead init, § fix'd vo the
End ofthe Beam B the Thread of the Plummer, which
in the former Experiment 1 held in my Hond.  This
added to the Weighr hanging at B, and oblig'd me 1o
put into the other “cale a Weight equal to 17 of the T ead,
to recover the Aquilibrinm. Then cutting the Thread
or Hair, theScale with the Weights overpois'd whilt the
Lead-was falling ; but the ZEquilibrinm was reftor’d when
it came to the Bottom. So that the Lead even rhe
muft have loft only its Excefs of Weight above Water.

Experiment W, Figure 8.

I tried the Way propofed by Monfieur Leibnitz in
the following Manncr.

I took a Cork C weighing an Ounce, and {omething
more than four times lighter than an equal Bulk of
Water, aad a Ball of Antimony W about four times {pe-
cifically heavier than Watcer. and of four Ounces Weight,
The Cork laid upon the Water in the Vefiel E4BD
rais’d the Water from 8§ to GG, and added an
Cunce to the Weight of the whole Water: then {ufpen-
ding the Ball of Antimony by a String, and letting it
hang in the Water at N, it raisd the Water from GG
to /K, and fo added another Ounce to the Weight
of the Water. Then tying the Antimony to the Cork
(See the Figure of the Velflel mark’d with lirele Letrers)
the Cork had added to it three Quarters of the Weight
of the Antimony which the Hand bifore had fuftain’d,
and made it {ink fo as to bc almott cover'd, and rai-
{fed the Water to i4, adding three Ounces to its Weight.

Hanging this Veficl of Water upon the Balance, and a
Coun-
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Counterpoife at the cther End, upon cutting the String
the Veilel of Water was rais’d up, and the ZEquilitrinm
was not reitord till the Antimony came to the Bottom.

By obferving that as the Cork (being freed from the
Weight of the Antimony) arofe, andthat during the Fall
of the Body, the Water funk to bk, it appears that
this is, in cfle&, the fame Experiment as the former,
and concludes no more. As to.the real Caufe of the Va-
riation of the Barometer, namely, the Accumulation of
the Air by Winds over the ¥lace where the Barometer
rifes ; and part of the Air being blown away where the.
Mercury in the Barometer finks. fee Doctor FHalley's
Account of it in the Phil. Tranfaitions. Numb. 1&:,

POSTSCRIPT.

N making the firft Experiment before the R. Society,

" of a Piece of Lead {ufpended by a Thread, whilft
it was wholly cover'd with Water in the large Tube
in which it bung (whofe Length was 4 Feet) it was
cblervabe, not oaly that the End of the Bolance (io
which the Tube of Warer with the Lead ia it was
fixed) did not rife.when the Thread was cut, (to
let the Lead tall from the Top to the Bortom of the
Tube) as it muft have done according to Mr Leitnitz’s
Principle; bur that the {aid End of che Balance began
to d.fcend trom the Time rhist rhe 1ead began ro fall,
Theiefore to Ye {ure that it was not the Plammets
rubhing again® the Sides of the Tube in irs Fall, which
cauled that  hevomenon, | hung to the Bajance a
I ny Gials of three nches diamerer inflead of rue Tube,

axd making the Experiment as before, it {ucceeded in
the
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the fame manner : the End of the Balance which carried
the Veffel of Water {unk as foon as the Thread of the
Plummet was cur; tho’ this Glals was not above half
fo long as the i'ube

When by holding the String 1 drew the Lead upwards
and downwards in the Water, there was no fenfible
Alreration of the ZEqguilibriwm. Neither was it alcer’'d by
cutting the String of a Stone-Plummet, becaufe of the
Shortaels of the Giafs, and the little Fxcefs of fpecifick
Graviry in the Stone @ for the greater the Difference is
betwixt the Body made ufe of in this Experiment and
Viater, as well as the bigger ke Body i {elf is, the
better the Experiment will {ucceed.

Hence it appears, that when a Body, {pecifically hea-
vier than a Fluid, is (by what caufe {ocver) detain’d in
any Flace of the faid Fluid, i: adds as much to the
Weight of the whole Fluid as an equal {nlk of the faid
Fluid amcunts to: And when the f{aid Body, by the
Adion of its Excefs of fpecifick Gravity above the
Fluid, defcends wich an accelerated Motinn; {o long as
that Morion is accelerated, the Refiftance of the Fluid
(which is as rhe Square of the Velocity) takes off
fomething of the whole Weight of the Body; but as
much as the Bedy lofes, fo much the Water gains, over
and above what was givea it by igs rifing on Account
of the iminers'd Body.

A Body rherefore that falls in a Fluid is {o far from
making the Fluid lighter as it falls, thac it makes it
prefs more upon the Bottom that fuftains it, when it is
falling, than when it was at relt in the Fluid.

if the Veflel of Water be long cnough for the falling
Body to come to an uniform Motion before it reaches
the bottom, the Force impreft’d on the Water under
the Fody will make ic pre(s the Bottom, as much as if the

Body were actually at bottom ; the Body in that Cafeflo-
ing
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fing all.its Excefs of Gravity above that ofthe Water;.
and the Water gaining it _

Hence it follows, that a falling Cloud, when it
comes to an uniform Motion, will not only add rto the
Weight of the Air as much as the Weight of an equal
Bulk of Air; but even as much as its whole Weighe
amounts to, tho’ it be fpecifically heavier thanthe Air
abour ir.

All the Diminution of Weight that can be allow’d in
this Cafe is this. If we imagine the Air to have a
fmooth, regular Surface, as we have at firlk {uppos’d, (or
if that be not allow'd, we may take any imaginary Sur-
face of it above the Clouds) when a falling Cloud s
diminifh'd in Bulk, (as when it is chang'd into Rain)
the Surface of the Air will fubfide ia proportion to that
diminution, and thercfore will weigh le, by (o much
as is the Weight of a Guantity of Air equal ro the Bulk
that Cloud has lofi: Bur when the Drops of Rain after
their Acceleration (occafion’d by their Exce(s of Gra-
vity above that of the Air) are come to an uniform
Motion by the Refiftance of the Air, they reftore ro the
Air the Weight that it had lot. Now this uniform
Mortion being acquird in abour two Seconds of Time,
and the Diminution of Gravity in the Air being infen-
fible, when compared to near three Inches of Mercury
(for fuch is the Variation of che Baromerer with us) can
no way be the Occafion of thofe {o {enfible Alterations in
it, which happen {ome time before Rain or Fair Weather.

Add to this that the whole Quantity of Rain that falls in
England and Urance, in the space of one Tear, fearce
cver equals two Tnches of Micreury: And in moff +laces
between the Tropicks, the Rains fall, ar certain Scafons,
in wery great Quantitics, and y:t the Parometer fhews
there wery lintlz or 5o Aiteration. .y
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