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To His GR ACE

JOHN

" Dake of RuTLAND, Mar-
- quefs of GraNBY, &c.
Chancellor of the Dutchy of
L ANCASTER, and Kuight
 of the Moft Noble Order of
| the GARTER.

My Lord,
BHE following Tract Your
Grace 1s'entituled to up-
¥ on many Accounts. It
rawn up in Part above
Twenty Years ago, and defign’d
' for Your Amufement in Philofo-
hy, when I had the Honour of
iving in the Family with You at

Belvorr ; it has, at feveral Times,
A 2 been
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The Dedication.

been talk’d over to Your Grace in
Converfation, as Occafions offer’d :
It was fome time fince prefented
to You in Manuf{cript, and now,
with {uch farther Additions and
Alterations, as, upon a carefulRe-
view,I1found Reafon to make,waits
upon Your Grace from the Prefs.

I am very far, my Lord, from
pretending herein to offer to Your
Grace any Thing new, or extra-
ordinary upon the Barometer ;
Mr. Boyle, Dr. Halley, and other
Philofophers of Note, having, i
a good Meafure, anticipated what
can be faid upon it, and left little
more to any {ubfequent Writers,
than the Neceflity of treading in
their Steps, of building upon their
Foundation, or perhaps, in fome
. Inftances, of giving {fome farther
Light and Confirmation to thofe
Principles they have lay’d down
for the Explanation of it. Agree-
ably to which, what lies fcatter’d
anc{ difpers’d in feveral Autho:c'ls
| and -
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The Dedication.
and Volumes, what I had former-
ly the Opportunity of ‘Learning
under Dr. Kezl at Oxford ; what

- T have fince, either {een, read, col-
lected, or obferv’d, of any Con-

fequence, or Relation to the Sub-
ject, 1s Tere work'd u together
Ecme, and
at one View f{ubmitted to Your
Grace’s Perufal.
- T # E Pleafure Your Grace takes
in Speculations of this Kind, ef-
peciaily in {uch as are agreeable
to Nature and Reafon, is the belt

- Apology I can make for the Free-

dom of addrefling thefe to You;
but the real Motive that induces
me to it, israther to do Juftice to
YourGrace,inwhat theWorld muft
allow tobea very brightand diftin-
guithing Part of Your Character.
I T 1s recorded, by Plutarch,
of the Elder Cato, that he was well
advanc’d into Years, before he en-
t’red upon theStudy of the Greek
Tongue ; or as the Roman Hifto-
rian



The Dedication.

rian fays of him, Literarum Cu-
pidifimus, earum Studium Seni-
or arvipuit ; tantum vero in eis,
progreffum fecit, ut mom facil,
reperive poffis, neque de Gracis,
neque de Italicis Rebus, quod ei
fuerst incognatum.

ANOTHER Inftance of the
like Nature is related of a famous
Author of the laft Century ; who

(being often puzzled and perplex’d
by the inquifitive Temper of his
Son, and afham’d of not being
able to give him a rational and {a-
tisfactory Anfwer) betook himfelf
to his Accidence at the Age of 44,
and made {o quick a Progrefs in
his Studies, from fo late a Begin-
ing, that before he was 60 he had
publifh’d three or four Folios of
Colleétions and Tranflations out
of the learned Languages.

THESE, my Lord, and the
like extraordinary Efforts of a fu-
perior Genius, are always menti-

- on’d with Marks of Efteem and

| Appro-




The Dedication.

Approbation ; and as they are al-
ways previoully grounded upon
good Sence, attended with great
Difhiculties, and require an un-
weary’d Diligence and Conftancy
" in putting them in Execution ; it
muft be, at the leaft, equally lau-
dable, and highly for Your Grace’s
Honour, to exert and diftinguith
Yourfelf in the fame uncommon
* Purfuits of Learning.

I N Your early Years, You had
gone through the cuftomary Forms
of a fathionable Education, in ac-
quiring a little Smattering of
French and Latin, a general In-
attention to Books, and Attach-
ment to Sports: But this, my
Lord, was a Scene of Life too
Mean and Ignoble for Your Grace’s
active Soul tobe confin’d in. Con-
Acious of many heivy Hours hang-
ing upou your Hands, You had
Recourfe to Mufick, and made the
moft {uprizing Progrefs in it. Con-

{cious of the Want of a Fund of
Learning
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The Dedication.

Learning, {uitable to Your natural
Geniusand Capacity, You engag’d
in Reading the beft Fremch and
Englifb Authors : But even thefe,
my Lord, not being fully {atis-
fa&tory to Your impatient Thirft
of Knowledge, You deliberately
form’d, and, without Hefitation,

* executed the noble Refolution, not

only of Acquiring a competent
Skill in the Language,. Style and
Beauties of the Claflicks, but even
of going back to the Rudiments
of Grammar, and of grounding
the Courfe of Your Studies upon
a new and regular Foundation.

A N D thus, my Lord, the Op-
portunity, unhappily loft in the
former Part of Your Life, You
wifely retrieve in the Sequel of it 3
and what thou’d have been the Em-
ployment of Your Youth (rather
than be defective in any Part of
polite Literature) You have made
1t Your Choice to purfue in Your
manly Years ; and that with {fo

' great
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The Dedication.
great Steadinefs and Application,
as if You were daily accountable

for the Progrefs of Your Studies ;

or that the noble Diftinction of
Birth, Honours and Fortune,
You fo liberally enjoy, cou’d not
{it eafy upon You, without a Su-
periority of Sence and Learning,
anfwerable to the Superiority of
Your Station and Charalter.

S 0 generous an Ambition, in
an Age {o much addicted to Plea-
{ure, of excelling in the Improve-
ments of Reafon ; is what the
World, my Lord, defervedly ad-
mires, applauds,and congratulates
You upon ; and what all true Lo-
versof Learning, muft, with equal
Zeal and Unanimity joyn, in wifh-
ing Your Grace the moft defireable
Health and Succefs, in carrying on
and accomplithing {o laudable an
Undertaking, tho’ Your Attention
to it, will always give Your
Friends great Pain and Anxiety,
leaft the Conftitution of Your Béo- _

a y
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dy, like that of Your noble An-
ceiior, Edward ¥asl of Rutland,
fhou’d betoo tender and delicate to
fapport the rapid Progrefs and Im-
rovementof Your Mind,
" A s Your Grace is now, with {o
much Honour to Your Self, ‘en-
roll’d in the Number of the Lite-
rati; the Demands and ExpeQati-
ons of the Werld, will, my Lord,
in fome Proportion, rife upon You,
and from a Man of Sence and
Learning, regularly and naturally
expet a diftinguithing Regard to
Per{ons of the like Charaéter: And
that Your Grace will rather follow
Your own noble and upright In-
clinations in doing Juftice to Mer-
it, than be too eafyand compliant

in giving up Your Judgment ani
~ Patronage to the lefs cautious Re- . |

commendations of others.
I T was by {uch a conftant and

‘laudable Partiality to Men of Mér-

it, that Mecenas ftands upon Re-
cord in more bright and lafting
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Chara&ers, as a-Pitron of Learn-
ing, ‘than as a publick, or prime
Minifter of State: By the very
fume Methods of Favour and En-
couragement, the renown’d Sczpzo
ghd Cicero, ih ‘their Intervals o
Retirement from publick Bufinefs,
made each of them their Villa, or
Couintry Seat, a Sort of Acadamy,
or Society of Learned Men ; with
the great Roman Orator, or Statef-
than (in a private, but undifputed
Poft of Honour) prefiding at the
Head of them. "

B Y {fomething of the like Mea-
Tures fteadily pur{uw’d, Your Grace
might alfo, by Degrees, tranfplant
Men of Vertue,Learning and Mer-
- it (which it is always in the Power
of great Perfons, by fuitable En-
couragement,to have at command)
into the {everal Vacancies, as they
fhall happen, under Your double
Right of Patronage ; to Your own
lafting- Honour, to the Service of
God and Religion,and to the {Pre-

: : cnt
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{fent and future Benefit of thofe
Multitudes of Souls, whom' Pro-
vidence has in {ome Meafure plac’d
under Your Care'; and whofe In-
ftruction in the Ways of Life and
Happinefs, depends fo much upon
the Choice Your Grace makes, in
the Difpofal of Your Prefentations.

T H AT Your Grace may thus
ever employ the noble Privilege of
- being Great, in the more noble
Power of doing Good ; that You
may live many Years in a fettled
State of Health and Felicity, and
grow old with Pleafure in the Pro-
greflive Improvements of Learn-
ing, Wifdom, and Vertue ; is the
generaland unanimousgood Wifh,
of all who Love and Honour Your
Grace ; but of no Man, with-a
moreunfeigned Zeal,Refpeét,and
Sincerity, than, My Lord,
Your G R A ¢ E’s moft Obedient,

And moft Devoted, -
" Humble Servant,

EpwARrRD SAUL.
: An
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An Hiftorical and Philofophical

ACCOUNT

OF THE »

BAROMETER,

‘ OR |
- WEeaTtuer-GrLass.

777 EHE WEATHER:GLASS be-

K ing of late grown into com-
| ; mon Ufe, and in moft Houfes

! of Figure and Diftinétion,

; hung up as a Philofophicaly

or Ornamental Branch of

Furniture ; and fupplying eften Matter of

Difcourfe upon the various and fudden

Ghanges of it: It may pot perhaps be
B unac«
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unacceptable tomany Perfons, who daily fee
the Effeét, and are nogrightly appriz’d of the
Cauf, tocxphinthe Natur¢and Rea®nofit,

My Defign sherelose inthele Papers, &,
not to wiite: for the Batertainment of Phi-
lofophers, or of thofe Gentlemen, who by
the Advansage of alearned Education, or
of a Courfe of Experiments, have had bet-
ter Opportunities of improving themfelves
in Speculations of this Nature: But for
the Satisfaétion of many of my inquifitive
Countrymen; who having given them-
felves and their Parlors an Air of Philofo-
phy, by the Pucchafe of a Barometer, may
be willing to know the Meaning of it, and
defirous of exerting now and then a fupe-
riority of Underftanding, by talking clearly
and intelligibly upon it. -

TH & Defign and Ufe of this Inftrument,
is to fhew the various Changes in the
Weighe o Preflure of the 4», and thofe
of the Weather depending upon it. ‘

TuEe Airy informer Ages, was %enera]]y'
held to be a Body fpecifically Light, or by
its own inherent Spring and A&tivity, rifing
naturally, and mounting upwards: Bug
the Philofophers of the laft Century, by va-
rious Experiments have difcover’d and de-
monftrated it in reality to be a heavy elaftic
Fluid ; heavy, becaufe its upper Parts prefs
upon the lower, and thofe again upen others
below them, with a progrefliv Wﬁight,

own
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down to the Surface of the Earth jand elaftie,
or {pringy, becaufe the Particles of the Asr,
like Wool, are capable of Contra&ion and
Dilatation ; capable of Being comprels’d
within a narrower Compafs by any in-
cumbent Weight, and of reftoring and ex-
ianding themfelves again, upon the

batement, or Remaval of it. o

A N p as thefe two Properties; the Weight
and Spring of the Asr, have a mutual Con-
nection and Dépendance upon each other,
and coatribute jointly in producing the
Effe&s obfervable in the Barometer ; fo to
avoid the Confufiort of argiing from two
different Principles, I fhall confider them
- both undet one common View, in the fequel
of this Difcourfe, and by the Préflure of
the Air; the Gravitation of the Atmb/phere;
and other fynonimous Expreffions; I wou’d
be here underftoad to rhean, not the Weight
of the 4ir diftin& from theé Spring of the
Air ; but the corhpotind Effe& (as they both
A& in Conhjuntion) refuling from both,
and as for the particular Effe@$ of the
Spring of the Aér, fo far as they are necef-
fary, and bear a Relation to this Subje&t,
they will be confider’d ahd éxplain’d in thieir
proper Place, 3

As the general Gravmatioft of the Ay
upon the Surface of the Earth, has been
nruch the fame in all Ages of the World,
and the Effetts proceeding from it, ccmﬂané:

B2 an
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and regular ; it was fcarce poffible for any
profefs’d Obfervers of Nature to avoid tak-
ing Notice of fome of them, and according-
ly, the Rife and Support of Water within
the Bole of a Pump, the Afcent and Run-
nixg of Liquor through a Syphon, the
Suttion and Detention of Water in a Spring,
¢d:. fell under the Obfervation of the Phi-
lofophers of former Ages: But then to
palliate their Ignorance of the true Caufe,
they falfly afcrib’d thefe and the like Effe&s,
to an Imaginary Fuga Vacui ; to a myfte-
rious and unaccountable Dread in Nature
of a Space void of all Matter, which it was
taken for granted, wou’d be attended with
fuch deftru&ive Confequences, that Nature
revers’d her ordinary Laws, and caus’d
even heavy Bodies to mount upwards, to
prevent or avoid it.

T 1 1s unphilofophical Account wasjultly
exploded by Galileo, 2 celebrated Mathe-
matician of Pifa in Italy, who advanc’d and
maintain’d it, as an undeniable Truth in
Philofophy, as well as Mechanicks, that
no heavy Body afcended, without another
Body equally heavy defcending in counter-
poifeto it ; and in the Confequence of this,
he was the very firft that fufpe&ed and
fuggefted this preter-natural Afcent of
Fluids (as it was then accounted) to havea
regular natural Caufe anfwerable to i, in
the fecret and invifible preffure of th?l;“i" ‘

: . H1s




(s)

T u1s Hint of Galileo, was farther purfu’d
and improv’d by the famous Torricellius, a
Florentine; who, about the Year 1643,
amongft other Experiments for difcovering
the Weight of the Air, form’d the firft
rough Model of a Barometer, ina Pipe, or
Tube, of 6o, and afterwards of 40 Peet
in Length ; which being immerg’d and fuf-
pended in a Veflel of Wateér, and the 4ir
extralted by a Sucker, the Water was al+
ways obferv’d to follow the Sucker, and to
rife and continue fufpended within the

. Tube, to the Height of 32, or 33 Peet,

with fome little Variation, but cou’d by no
Art be drawn or kept up to the Height of
38 or 40 Feet: Which plainly prov'd the
Fuyga Vacui not to be infinite, but to be
limited within narrow Bounds, and thofe
prefix’d by natural Caufes, admitting of no -
Encreafe, or Excefs. .

Bu T this Inftrument of Torricellius, being
of an unmanageable Length and Size, and
requiring the help of a Windmill Sail to
invert the Tube ; by comparing their fpeci-
fic Gravities, and filling a Tube of Glafs
with Quick-Silver inftead of Water (which
fome Authors fay, was altogether Acciden-
tal) he found the Bffe&t equally, and fur-
prizingly to Anfwer; and by the Advantage
of {fo heavy a Pluid, he reduc’d the Barome-
ter in its Length, from 40 Feet, to 32 or
33 Inches. This was the State in v:\lrﬁhicl.r'
o orri-
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Torvicelius fram’d and left the Barometer
(from him ia the Writings of the modern
Philofophers ufually call’d the Torricelian
Experiment) and which indeed, was only
apply’d at the firt to prove the general
Gravitation of the 4ir, without drawing
any other Philofophical Conclufions from it.

HE Honour of fill farther improving
the Barometer, and of bringing it to a greater
Degree of Exa&tnefs and Perfeltion, was
referv’d for the noble and fagacious Mr.
Bole ; who by frequent Obfervations and
Experiments, was the firft that convinc'd
the World of the great inequality in the
Gravitation of the Air at ditferent Times
and Places; and that contrary to the re.
ceiv’d Qpinion, the Preflure of the 4ir was
greateft, when it was moft clear and ferene,
and leaft, when it was moft charg’d with
Clouds and Vapours ; becaufe in fair Weds
ther, the Mercary wufually rofe and kept
up to the Height of 29 4 or 30 Inches ; bus
in changeable, rainy, or flormy Weather,
ufually %eu[ed t0 329, 28 ; and even fome-
times below 28 Inches.

Axp from heace nox only by obferving a
regular Correfpondence betwixt the Rife
and Fall of the Mercary, and the Changes
of the Weather ; but by marking and ad-
julting the precife Limits to both, upon a

_graduated Plate of Brafs, on each fide of
the Tube, he brought the Baromeser inte
more
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more general Ufe and Service; either as a
certain Meafure of the Weight of the 4ir,
or as a variable Indication of the Changes
of the Weather.

How, and why it is fo, will 2ppear from
the Conftruftion of the Weurher-Glafs,
which in the common Form, is made after
the following: Manwer.

T ax e a Glafs Tube of about 35, or 36
Inches long, and near half] or the third
Part of an Inch i the Diameter; clog’d or
hermetically fealP'd av one Endl, and open at
the Other. Rill it up with Mercwry, ar
Quick-Silver, well elear’d and puriyd;
then, Ropping the Orifice clofé with your
Finger, invert the Fube, and plenge it
vogether with your Finger intoa Bafon of
Quick-Silver, and when it is fix’d or-fafpen-
ded: in a perpendicular Pofture; with the
Orifice of the Tube below the Surface of
the Miroury, at 2 little- Diffance: from the
Botrom: of the Bafon, withdraw you Finger
frem the Orifice of the Fube.

Ir is found' by Bxperience, that only- fuch
a Pace of the Quick-Sitver within the Tube,
will fubfide and rap out into the Bafon, as
excecds the Weight of a proportiomal
€Column of Air, and: that the remaini
and far greater Pare of the Quick-Silver will
eontinue fupported' within the Fube, exaétly
at fuch an Heiglit, as comes to an £qu:-
librium with it, '

: \ From
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Frow hence it follows, 1/, That by the
fubfiding of the Mercary from the Top of
the Tube, the intermediate Space (being
ufually about fix or feven Inches) is left
entirely void of 4ir, and this is abfolutely
neceﬂ'arﬁein a good Barometer, as well to
give Liberty to the outward Asr to exert
its Force, as to give room to the Rife of
the Mercary within the Tube, upon any
Increafe in the Gravitation of the 4ir. 24,
If there be any Bubble of 4ir confin’d
within the Cylinder of Mercary, it will by
a conftant Endeavour to free it felf from
Preflure, after fome little Time difengage
it felf, and make .its Way to the Top of
the Tube; and there rarifying and ex-
panding into a larger Compafs, it will
in fome Meafure defeat the Ufe and Exalt-
nefs of this Inftrument ; upon which Ac-
count the true Torricelian Tube, is not
made entirely of a Cylindrical Form (as in
the common Weather-Glafs) but {preads out
into a large Bolt Head, or fpherical Cavity
at the Top, fo that if there be any Air re-
maining in. the Tube, it may have there
fufficient Room to expand it felf, without
affelting or deprefling the Mercury. 34,
From hence alfo it farther appears, that the
Mercaury within the Tube is kept fufpended,
by the Gravitation of the external 4ir upon
the Surface of the ftagnant Mercury_in the
Bafon. T

, o
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T o make this ftill more evident, takea
ftrong Glafs Cylindrical Tube, clos’d at the
upper End, with a Sucker well firted to the
inward Cavity, well moiften’d, and prefs’d
up to the very Top of it} immerge this
with the 4ir within it, into a Veflel of
Water, and no Water can, or will rife up
in it, becaufe the Refiftance of the dir
within the Tube, is equal to the Preffure
of the 4ir without ; then keeping the lower
and open End ftill under Water, draw back
the Sucker by main Force, and the Mo-
ment the 4ir and Sucker are extracted out
of the Tube, the Water will immediately
ruth in, and fhoot up with furprizing Force
and Velocity to the Top of it.

T o Account for this, we muft have re-
courfe to a known Law in Hydroftaticks, viz.
That all Fluids, under a State of Compref-
fion, dire& their Motion that Way, to-
wards which there is the leaft Refiftance.
Now the Tube, by the Experiment above-
mention’d, having no 4ir within, and the
Air without, lying as a Weight incumbent
upon the Surface of the Water, it is evident
that the Prefflure of the outward 4iry can
only A& and exert it felf, by forcing the
- Water up the Tube, where there is no Re-
fitance, nothing to oppofe its Paffage. -
And this it will do, ’till either the Extremi-
ty of the Tube ftops its Afcent, or ’till
the Weight of the Vg;ater, within the Tube,

- is

o
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is equal to the Preffure of the 4ir with-
out.

TuE very fame Effe& is clearly thew’d,
and undeniably prov’d, by placing the
Tube of a Barometer, with its Ciftern of
Mercury, in the dir Pump ; for fo long as
the 4ir within the Receiver continues in
its natural State, the Mercury will keep up
to the fame Height ; but wgen the Pump
is working, and the Air exhaufting, the
Mercary will gradually fubfide in the Tube,
- ’till it comes to near the fame Level with
that in the Bafon. Open the Communication
with the external 4ir, and let it by De-
grees into the Receiver; and then the
Mercury will gradually rife up again in the
Tube, and recover its former Height. And
thus, as often as you repeat the Exferi-.
ment, the Mercury will alternately fall; or
rife in Proportion as the Preffure of the
~ dir is diminif’d by Pumping it out, or
renew’d by the Re-admiffion of it.

T o this I fhall only add a more eafy and
obvious Experiment, viz. that of pouring
Water upon the Mercary in the Ciftern,
rais’d for this Purpofe.to the Height of
two or three Inches; for as the Water is
heavier than the 4ir, it will to a greater
Degree increafe the Preflure upon the {tag-
nant Mercary, and in the Confequence of
it, raife that in the Tube proportionably
higher. Draw off the Water by a Pip;,

' an 9
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and, in Proportion asthe Weight decreafes

by the A4ir fucceeding in its Place, the

Quick-Silver in the Tube will gradually
defcend, and fettle as before, toits Jower

~ Station.

Frowthefe E xperiments, and the Con-
clufions grounded upon them, it is to De-
monftration ¢vident, that the general and
perpendicular Preffure of the incumbent
Air, or Atmofphere, upon the Surface of the
Earth, is the Force that raifes up the Mer-
cury in the empty Tube ; that the very fame
Preflure of the 4ir, is the Counterpoife
that fupports the Mevcury at its proper
Height ; and that they are only the various
Changes in the Gravitation of the 4ir, that
ﬁmduce the correfpondent Changes in the

ifeand Pall of the Mercury.

Fr oM hence alfo it appears, that the Jigtle
Vacuity in the upper Part of the Tube, is
in reality the main Spring and Engine that
keeps the Baromerer in play ; that dires
and determincs the general Preffure of the
Air, to its particular%ﬁ: and Service ; and
even confines it to difcover the daily Chan-
ge; it upndergoes in its own Gravity, by

ringing jt there to the Teft, and weighing -
in a Philofophical Ballance, a Column of
Air, againft a Cylinder of Quick-Silver,

For if you break the Tube, and deftroy

the Vacuum in the upper Extremity, by

letting in the outward Air, you deftroy the
C2 Billance
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Ballance that keeps the Mercury fufpended ;
which will immediately fall down into the
Ciftern, and the Effe& we are here ac-
counting for, entirely ceafe.

So ridiculous and groundlefs is the Dread
of a Vacuum in Nature, and fo Ufeful when
rightly apply’d (in Pumps, in Fire and
Water Engines, €J¢.) in doin% the Drudg-
ery, and contributing to the Eafe and Be-
nefit, the Relief and Entertainment of
Mankind.

By the Premifes it is abundantly prov’d,
that in a common Weather-Glafs, the Mer-
cury within the Tube, Gravitates as much
upon that Part of the ftagnant Mercary,
lying dire&tly under it, as the Air does upon
the reft of the Surface of the Mercary in
the Bafon ; and confequently, that a Co-
lumn of Air, reaching to the Top of the
Atmofphere, is of the fame Weight with a
Column of Mercury of the fame Bafe and
Height with the Mercary in the Tube, /. e.
in other Words, 29 or 30 Inches of Quick-
Silver, is equivalent in Weight to a pro-
portional Column of Air, rifing and reach-
ing above § Miles in Height. For fo High,
at the leaft, muft we extend the Ammofphere ;
or that mix’d Fluid, confifting of Air, Clouds
and Vapours, that furrounds the Earth, and
‘Gravitates upon it, as will appear by the
following Calculations.™ ‘

‘de_
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- For as the comparative Gravity of
Quick-Silver to Water is as 14, to 1, and
the comparative Gravity of Water to Air,
as ftated by Dr. Halley, is as 840, to 1,
confequently by thefe Proportions one Inch
of a Cylinder of Quick-Silver, is equivolent
in Weight to 14 Inches of an equal Cylin-
der of Water ; and to 11760 Inches, or 980 .
Feet of an equal Cylinder of 4ir ; and from
hence it follows, that a Column of Quick-
Silver of 30 Inches (being the ufual Height
to which the Mercury in the Barometer is
obferv’d torife in fair Weather) is equal in
Weight to a Column of 4ir of thefame
Bafe, and 29400 Feet high ; which is fome- -
thing more than five Miles and an Half,
BestpEs this, there is another’ Way

equally eafy and entertaining of computin
the Height of the Armofphere ; and that is
by taking the perpendicular Height of any
very high Mountain, and at the fame Time
nicely remarking the different Elevation, or
~ Depreflion of the Barometer on the Ridge,
and at the Poot of it; for then, as the
Difference in the Height of the Mercayy
above and below, is to the whole Height
of the Mercury at the Foot of the Mountain,
fowill be the Height of the Mountain, to
the Height of the Atmofphere. For Inftance;
LEeT us fuppofe the Barometer to ftand
at 30 Inches in the Valley, and to fink
down to 27 on the Ridge, or Top I\(/)If the
- ' : Oouns
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Mountain, and the perpendicular Height
of the Mountain it felf to be rooo Yards,
then it will follow, that as 3 to 27 the
‘Height of the Mercary, fo 1000 Yards, the
Height of the Mountaia, to gooo Yards the
Height of the Armofphere, which is much
the fame with the other Computation,
Ilflcip about five Miles and five Eights in
cight.

Iligo w little the Proportion here allotted,
of 1000 Yards to 3 Inches Fall in the Mer-
cury, varies from the Truth, appears from
bence that Mr. Caffwell (a noted Mathema-
tician of Oxford) meafurd Snowden Hill in
North-Wales (reputed the higheft Mountain
in Brittdit:’) and found .it to be 1240 Yards
high ; and the cclebrated Dr. Halley after-
wards, by feveral exa& Tryals, at the Foot
and Top of the Mountain, found the Mer-
cury to defcend three Inches and eight
Tenths of anInch. Vide Harris's Lexicon.
Baroweter. Derhans’s Affrotheology, page 114,
and 115.

From wheace it follows, that the Fall
of the Mercury one tenth Part of an Inch,
is very aear equivolent to 32 Yards and
two Feet ; the Fall of the Mercury one Inch,
is equivolent to 326 Yards two Feet, and
the Fall of the AMercary three Inches, is -
equivolent to 8o Yards.

T u £s & Computations, it muft be own’d,

are not entirely exatand acurate, nor indeed
capa-
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capable of being made fo, becaufe the Atwiof-
phere is not in all Places of equal Height,
or of equal Weight and Denfity : But ftill
they are fufficienc to juﬁifz the Conjeftures
of Philofophers in extending the Height,
and Gravitation of the Armofphere, to the
Diftance of five or fix Miles, tho’ others
upon Account of the 4ir growing lighter
in Proportion, as it rifes Eigher, carry it
much farther.

AND as the Atmofphere, or Body of Air
furrounding the Globe is unequal in its
Height and Denfity, it muft be confequent-
ly unequal in its Preflure, fometimes lyin
with a greater Weight upon the Surface
the Earth, than at others, when the 4ir is
light, or the Atmofphere low (as on the

op of an high Hill, where the Cylin-
ders of the incumbent Aér are propor-
tionably fhortened) the Counterpoife
that fupports the Mercary in the Tube be-
ing diminifb’d in its Weighe, the Mercary
‘muft confequently fall; but if the Atmg/-
phere be deep, or the 4ir grows heavier,
and prefles with a greater Weight upon the
Surface of the ftagnant Mercury, the Mercary
within the Tube muft confequently rife
higher, that it may be equal in Weight to
the Column of Air prefling upon it, or to
the prefent Weight of the Armofphere.

Frowm hence it follows, that the Mercs-
ry rifing and falling (as it regularly does)

accord-
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according to the different Changes in the:
Air, may be fitly. us'd and apply’d, as a
proper Meafure and Indication of the Gra-
vity of it, and upon this very Account, it
receives the Name of a Barometer, becaufe
it Meafures and Marks out to us, the
different Degrees of its Gravitation ; {fome-
times the Mercury may be obferv’d to rife
to the Height of 30 ¥ Inches, fometimes it
ftands at 29, or 28, and at other Times
finks even fo low as 27 ; Inches, but feldom
under ; and as this Difference is produc’d
by the Preflure of the 4ir, it is certain the
Air it felf, muft be fome Way or other
liable to a proportional Change in its Gra-
vitation,

- For as Gravity is infeparable from
Matter, and is always proportionable to
the Quantity of Matter that weighs; it is
impoffible that the 4ir thou’d change its
Gravity, without changing in like manner
its Quantity of Matter ; and upon this Ac-
count, fome have (without due Confidera-
tion) imagin’d, that this Difference of the
Air’s Gravity proceeded from its being more
or lefs charg’d with Vapours : If this were
the Caufe of it, there muft be as much
Vapour in the 4ir ata Time, as is equal
- to the Weight of three Inches of Mercary,
for fo much do we commonly find the
Mercary to rife and fall. Now Merct_tlfj,,as
we have before obferv’d, being 14 Times

heavier
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heavier than Water : There muft be con-
fequently in the 4ir at once, as many Va.
pours as will equal in Weight a Column
of Water 42 Inches in Height, and whofe
Bafe is equal to the Surface of the Earth ;
which is not only incredible, but found in
Fa&t to be more than falls in Rain in a
whole Year.

For at Paris and Lifle (where the Mer-
cury varies, as with us, near three Inches)
the Quantity of Rain falling in one Year,
by a Medium of fix Years, amounts to no
more than 21 Inchesin Height. At Zgrich
in Switzerland 1o 32 Inches. By the ac.
curate Obfervations of Mr. Derham at Up-
minfter in Effexto 19 . By the Tables of
Rain kept by Mr. Townley of Lancafbire,
it is ftated by a Medium of 15 Years, at
41 Inches. But as thefe two Englib Ac-
counts, feem each of them to border upon
oppofite Extremes, the mean Proportion
of Rain falling one Year with another, and
taking one Part of England with another,
may be fairly eftimated at the perpendicu-
lar Height of 30 Inches.

Tue Reafon then, why the 4ir is
heavier at one Time than another, cannot
be from the Quantity of Vapours floating
in it ; but feems rather to arife from there
being more Air on that Part of the Earth’s
Surface, where fuch Preffure is encreas’d.

D And
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And this feems chiefly to proceed from the
Winds. For Example.

I the Wind, which is nothing but a
Stream of 4ir, thou’d blow upon any Place ;
and the 4ir, thus fet in Motion, fhou’d be
check’d in its Progrefs, or refle@ed upwards,
by the Oppofition of Mountains and Hills ;
or if two contrary Winds fhou’d, at the
fame Time, blow towards the fame Place,
the 4ir will be, as it were, pil’d and heap’d
up for fome Diftance on each Side, by their
Meeting and Oppofition ; and confequently
there being in both thefe Cafes, more Air,
its Gravity will be encreas’d.

Bu if the Wind blows with any De-
gree of Strength, or Steadinefs, over a plain
Country, the 4ir, which before refted upon
it, will be fwept along with it ; or if two
contrary Winds fhou’d at the fame Time
blow from off the fame Continent, the 4ir
impendent over it, will be thereby greatly
thin’d and attenuated ; nor can the Spring
of the 4ir bring in Supplies faft enough to
anfwer fuch a double Evacuation. So that
in each of thefe Cafes, the Air, growing
les in Quantity, will be confequently
lighter : As, at the fame Time, the great
Force and Swiftnefs of its horizontal Mo-
tion, will, it is reafonable to imagine, inter-
cept and abate fome Part of its perpendi-
cular Preflure,

THUS
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Tuus alfo, as the 4ér is condenfable
by Cold, when the Wind blows from the
_Eaflerly, or North-Eaflerly Points, it will of
- courfe bring from thofe frozen Climates, a
eat Quantity of their heavy and con-
§::ns’d Air along withit: As on the other
Side, the Air being dilatable by Heat, when
the Wind blows %rom the Sostherly Quar-
ters, it will, in like Manner, drive a Stream
of warm and rarify’d 4ir through the 4-
mofphere ; and, by this Means, the Quantity
of Air, being encreas’d in the one Cafe,
and diminifl’d inthe other, the Atmofphere
lying within the Courfe of thefe warm, or
cold Wiads, will be confequently lighter,
or heavier. And as befides thefe ordinary
Streams of Air, there are other irregular
Blafts'of Wind, that do not move horizon-
tally, but in oblique, or f{piral Dire&ions,
fometimes rifing upwards, or inclining
downwards : So to thefe we may probably
afcribe, fome of thofe fudden and extraor-
dinary Variations in the Weight of the
~ Air, which are not fo eafily accountable for
in 2 more common and natural Way.
‘ IN thefe therefore, as well as in other
Inftances, the Winds feem to be the chief
Agents in varying the Quantity and Tem-
per of the 4ir, and caufing fo great a
Difference 1in its Gravitation.
. WHENX the Air is heavy, the Vapours
rife with the greater Bafe and Free.dom(i
\ an
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and continue fupported in larger Quan-
tities at a greater Height from the Surface
of the Barth. And this Exhalation of Va-
pours, proceeds, partly from a fubterraneous
Heat (ftreaming out from the Center, or
Bowels of the Earth ; and in its Paffage
through the Waters, raifing fometimes a
fenfible Reek, or Steam, like that of warm
‘Water over a Fire, and carrying it up into
the 4ir along with it) but chiefly, from the
Rays of the Sun; which, falling obliquely
upon the Surface of the Water, and being
many of them refle&ted back, with Mi-
nute aqueous Particles adhering to them,
or thin watry Cafes furrounding them, are,
by that Means, {uppos'd to raife copious and
continual Exhalations from it.

Tuese Vapours being rarify’d to a
great Degree, and (as Dr. Halley and Mr.
Derbam imagine) form’d into real, butim-
perceptible Bubbles by the Heat, and a&tu-
ated by the Raysof the Sun, grow fpecifi-
cally lighter than the 4ir, and confequently
‘muft rife *ill they come to an Air of the
fame f{pecific Gravity ~ with .themfelves,
“where they will reft. .

As in a Glafs Veflel, fill'd with three
different Liquors, and each of them of
- different {pecific Gravities; (fuppofe falt
Water at the Bottom, Wine in the Middle,
. and Oyl at the Top) the Confegl;ence will

be, that the very fame Cube of k-Wotgd,

) hat
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that rifes up through the Water, and fwims
. in the Wine, will yet fink down through

the Oyl : The middle Liquor being there-
fore of the fame fpecific Gravity with the
Wood, there it will ret. To carry on the
Parallel ftill farther, let us fuppofe it poffi-
ble, by fome chymical Infufion, to make a
common Mixture of thefe three different
Liquors, either of equal Weight and Den-
fity with the Water, or of equal Levity
with the Oyl : Then it is evident, that the
Cube of Wood will, in the former Cafe,
rife and float at the Top ; and in the latter
Cafe, fink down to the very Bottom.

ANDp thus, in Proportion to the Weight
of the 4ir, and the Denfity, or Rarefa@ion
of the Vapours themfelves, they will either
float near the Surface of the Earth, under
the Appearance of Mifts, or Fogs; or elfe
mounting up oyt of Sight, they will range
themfelves in higher or lower Regions of
the Atmofphere, {uitably to their {pecific
Gravity, where they will reft. And if at
~any Time, during their Sufpenfion, the
State of the Atmofphere varies by any fudden -
Attenuation, or Compreflion, in the Regions
above, the Situation of the Vapours will, in
“like Manner, change with it, either :I)_lya
farther Afcent upwards, or Depreflion
downwards, according as the Weight of
the Armofphere is encreas’d, or diminifh’d.

It
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ITés ng‘a vaft Colle@ion of : thefe
Steams, Milts and Vapours, thus rais’d
from the Surface of the Earth and Sea, thus
carried \m and fupported at different
Heights, thus floating in {eemingly large
compa&ted Bodies, and thofe confu
driven together and -accumulated by the
Winds, that Form the Clouds ; which are,
in reality, mno other than exalted Mifls, ‘or
Magazines of Vapours, rang'd above, in
higher or lower horizontal Planes, ia Pro-
portion to the comparative Denfity, or Ra-
refaltion of the Vapours themfelves, with
that of the Armofphere, or Medium, where-
in they are buoy'd up. (And in this Sence,
we may clearly underftand, and rationally
Account for the Ballancings.of the Clouds,;
an Expreffion frequently admird in the
Book of FJob (37. 16.) as being fritly troe
ina Philofophical, Noble and Blegant in a
1l”aoc:htical Sence, and very juftand natural in

th. :

TrAT the Clouds and Mifts are much
alike, and differ chiefly én their Diftance,
‘Situation, and Appearance, is fometinres
evident to Sight, ufe ‘the very fame
Body of Vapours floating near the Earth as
a Mift, when they are rais’d higher, or
driven farther off by the Wind, or Sun,
cha their ‘Appearance into ‘that of
. Clouds, which they fo nearly refemble, as

not to be with any certainty iﬁins‘:iﬂ}able
rom
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from them. And for a farther Proof of this,
Varenius (Geog.Gen.pag. 66.) fpeaking of the
Mountains of America, relates, that Multa Pe-
revianorum Montium Faftigia perpetuis tegantur-
Nivibus tam KEftate, quam Hyeme ; multa Nu-
bibus smvolvamiar 3 quadam ultra mediam Acris
Regionem elevantar. And afterwards of the
Pike of Teneriff, pag. 69. Versex illius fupra
Nubes astolli videtur manifefte ; cum ha medsum
Montem cingant 5 wertex extare [upre has
nebulas confpisiatar. i.e. As Clouds are com-
monly obferv’d to adhere to the Sides, and
to hang round the middle Parts of the Pike
of Teneriff, and other exceeding high Moun-
tains: So fome curious Perfons and Tra-
vellers (who have happen’d to climb thefe
Mountains when they appear’d thus begirt
with Clouds) have, for fome Time, in their
. Afcent upwards, found themfelves involv'd
in thick and heavy, in damp and drizzling
Mifts ; which, to themfelves afterwards
from above, and to the Spe@ators from be-
low, have ftill retain’d the Appearance of

Clouds. ‘ A , 4
Ov T of thefe Magazines and Collettions
of Vapours, thus gogting and fupported
in the Air (according to the different Chan-
ges they undergo f%om the Seafon of the
Year, the Temper of the Winds, and the
Warmth, or Coldnefs, of the fuperior Re-
gions) the feveral Kinds of aqueous Me-
teors are form'd and fupply’d, which undc:_:
0
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fo many different Appearances, fall back
upon the Surface of the Earth, as that ex-
cellent Author, Mr. Derham ( Phyf. Theol.
pag. 20. €9¢.) in a Manner very rational,
deduces and explains.

SucH Vapours as are rais’d by the de-
clining Sun, or hang near the Surface of
the Earth, being condens’d by the Coldnefs
of the Nights, inthe Summer fall back in
Dews, and in the Winter in hoary Frofts.
In what we call a black Froft, either the
Rife of the Vapours is quite intercepted ;
or rather they are rais’d too high to be
reach’d and precipitated by the Cold below.
When the Vapours approaching nearer to
each other, are frozen in the Clouds, and
broken by the Refiftance and Flu&tuations of
the Air, or the cold Winds paffing through
them, they then fall down in Flakes of
Snow. When the Vapours are beginning to
run into fmall Drops, and are precipitated
by the Cold above, before they are coms
pleatly form’d, they then fall down in
mizzling Rains ; or, if frozen, in Sleet. And
as the ordinary Drops of Rain, freezing in
their defcent, form Hail ; fo whenever they
happen afterwards in their farther Defcent

_downwards, to pafs through a Cloud of
Snow, they encreafe in Bulk, and gather-
ing, ina literal Sence, asa Snow Ball, form
thofe larger Hail-Stones (of fix, or more
Inches in Circumference) of which f:ve

often
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often read, and fometimes with furprize
admire and obferve.

So long as the 4ir continues heavy (be-
ing, as we above obferv’d, cither condens’d,
or accumulated in Quantity) the Vapours
will be fuftain’d, and the Weather hold
fair ; but if the Air by any Rarefa&ion, or
Diminution of its Quantity turns lighter,
the Vapours, which were before in Aqui-
librio with it, will preponderate ; and be-
ing heavier than the Air, in which the
floated, will confequently defcend. In their
defcent, as they approach nearer to each
other, and are continually check’d by the
Refiffance of the Air, they muft be con-
dens’d ; and this Condenfation of the fall-
ing Vapours will gradually encreafe, *ill
they are comprefs’d and collefted into {fmall
Particles, or Globuli of Water ; and thefe
dgain, incorporating with others in their
farther Defcent, they are at laft form’d into
bigger Drops, and fall down in Showers
of Rain; and thefe Showers will be more
or lefs violent, and the Drops larger or
{maller, in Proportion to the Quantity of
the falling Vapours, and the Height from
whence they defcend.

Frowm thefe Premifes it clearly follows,
that when the Quick-Silver in the Tube,
rifes and continues high (being fupported
by the extraordinary Weight of the Air)
then the Vapours will ge fupported too, a;‘lld

the
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the Weather continue fair : But when (by
any great Diminution of the Weight of the
Air) the Mercary fubfides and keeps low ;
then the Vapours, not being fupportable,
will defcend with it, and the Weather be
rainy, and the Rain more or lefs in Pro-
portion to the Depreflion of the Mercary.

A N as thefe Effels ufually follow, and,
for the moft Part, regularly correfpond with
the Caufes here affign’d : So it is upon thefe
Principles that the common Weather-Glaffes
are made ; and upon thefe only, that they
are capable of being rightly underftood and
explain’d.

Frowm hence alfo (efpecially from what
has been faid above upon the Air and
Winds) may be drawn feveral other Ob-
fervations and Conclufions relating to the
fame Subje&, and giving fome farther Light
toit. - :

1. As the Winds encreafe the Quantity
and Weight of the 4ir, and by that Means
fupport the Vapours ; fo are they fome-
times the immediate Occafion of their fall-
ing: For when, for Inftance, the Winds
blow from oppofite Quarters, .the Mifts and -
Vapours floating in the different Streams of
Air, muft be forcibly driven againft each
other, and confufedly mix’d and blended
together : And as they were before fepa-
rately Aquipondarant to the 4i, and for
that Rcafon floated in‘it; fo after fuch Con-

fluence
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fluence and Conjunétion, they will doubly
exceed the Weight of the 4ir, and force
their Defcent through it. And this is ufually
the Caufe, both of the largeft Drops, and
of the greateft and moft plentiful Rains,
as"we glall have Oeccafion more fully to
defcribe in another Place. But when either.
of thefe oppolite Winds rifes and prevails,
and turns the whole Stream of Clouds and
Vapours only one Way, it foon clears the
Hemifphere, and reftores better Weather.
From hence alfo we may farther obferve,
That the particular Effeét the Winds have
upon the Changes of the Weather, depend,
in a great Meafure, upon the prefent State
and Quality of the Atmofpbere ; for when
that is moift and damp, or charg’d with
Clouds and Vapours, the Change of the
Wind into an oppofite Quarter foon pro-
duces Rain: But when the Aimofphere is
clear and free from Vapours, it adds to the
Weight and Quantity of the 4ir ; and, by
that Means, continues - and prolongs fair
‘Weather., :

2. To fuch an Accumulation of 4ir, as
we have above-mention’d, may very proba-
bly be afcribd the conftant and fettled Dry-
nefs of the Coafts of Pers and Chili ; where
from 3 to 30 Degrees Sourh, and for 12. or
13 Degrees to the Weff, according to Dam-
pier, and other Travellers, it never Rains.

To Account for this, gis obfervable, that
2 a
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a conftant Eaft Wind blows round the Globe
for. feveral Degrees on each fide of the
Aquator ; that the Andesin Peru and Chils
(being a Ridge of the higheft Mountains
in the World, and running from North to
South) lie dire@ly crofs to the general Cur-
rent of the Air; and thereby, ecither break,
or intercept the Clouds and Vapours on the
Eaftern fide of the Mountains; or elfe raife
and accumulate the 4ir on the Weftern fide,
to fuch an Height and Quantity, as to fu(g-
port the Vapours floating in it to the Dift-
ance of 250 or 300 Leagues from the Shore ;
- where the general Esff Wind (finking again

to the Level of the Sea) brings, as in other
Places, Vapours, Clouds, and Rain along
with it. Dampier, Vol. 2. W. 78, 79.

3. THuE Coalts of Guinea, are, by the
fame Author, (page 80,) reckon’d amon
the wetteft Places in the World, becaufe
lying near the £quaror, they are exceeding
hot and fultry ; and the Soil (being as Tra-
vellers farther obferve, a loofe and deep
Sand) imbibes and retains the Heat of the
Sun to fuch a Degree, as to rarify and at-
~ tenuate the lower Reé%ion of the Atmofphere;

and by fuch Rarefaltion, as well drawing
in the Winds upon the Coafts (Dampier,
W. 14,15, 16,) as precipitating the Clouds
and Vapours; which the Air, weak’ned
by exceflive Heat, has not either Weight,
or Denficy fufficient to fupport, '

4,.TQ
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4. 'To fuch an extraordinary Thinnefs,

. or Attenuation of the 4ir, may be attribu-

ted, what we fometimes with Surprize ob-

ferve ; viz. the fudden Overcafting of .the

Sky, when in a calm fultry Morning, with-
out any vifible Clouds arifing from below,
the Horizon, a clear Hemifphere (by the
Defcent of the Vapours into the lower Re-
ions of the Air) unexpettedly becomes
lg‘lazy, thick and cloudy, and even fometimes
mifty and rainy. o
§. I T was an Obfervation made many
Years ago by the Accurate Dr. Halley, that
the Weather-Glafs, in a moderate Eafferly
Wind ufually rifes higheft. The Truth of

- which, to a careful Obferver, {eldom fails of

being fully confirm’d by yearly Experience.

- Porto go back nofarther than the Year 1728,

in the Latitude of Grastham, a fettled Eaffer-
ly Wind, blowing exceedingly Sharp "and
Cold for feveral Days, in the Confequence
of it, fo far condenc’d the Air, as to raife the
Mercury, Feb. 24 and 24, within a Trifle
of 304 Inches. In this Inftance, the Sky
was perfetly ferene, the Sun fhin’d very
bright, and the Froft held very fharp and
fevere. - &

O N Fanuary11, 1729, The Reverend

- and Learned Dr. Stukely being with me, we

meafur'd the Height of the Mercury, and

found it ftanding againat 3o £ Inches (above-

which in- this Latitude and Situation, it is
. very
)
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ver‘y rarely obferv’d to rife) but in this latter
Cafe, the Weather was milder, and the 4s-
mofphere in all Parts equally thick and hazy ;
the Wind having been for fome Time before
in the Weft, then fetting in for four or five
Days full Eaff ; and afterwards, jult at the
Time of making the Obfervation, by a very
fudden Turn, reverting back into the Wef.
From which alternate Change, and quick
Succeffion of the Winds, it 1s very certain,
that they muft both of them, for fome Time,
and at no great Diftance, continue blowing
in dire Oppofition to .each other ; and, by
that Means,accumylated the 4ir impendent
over us, to a Degree anfwerable to fuch an
extraordinary Elevation of the Mercary.

I~ each of thefe Inftances the Weather
was fettled ; and continued Fair, Dry, or
Frofty, for about Ten Days before and after
the Time of Obfervation. To which we
may farther add, that as the Wefterly Wind

is moft frequentand common, and blows

by Intervals, for more than half the Year
with us ; it is feldom that an Eaff Wind can
continue fora Week together, without meet-
ing with a fuperior: Oppofition front that
Quarter ; and thereby, for fome Time at
leaft, encreafing the Quantity and Weight'of
the 4ir, and raifing the Mercury in the Con-
fequence of it.
6. As in a moderate Eaff, or Northerly
' Wind, for the Reafons above given, the
’ Weight
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Weight of the Air is encreas’d : Soin a very
firong Wind, be the Quarter what it will,
(efpecially if it be Southerly, or Wefterly,) the
Horizontal Flux and Velocity of the Air,
takes off Partof its perpendicular Preflure.
This is evident in Paét, from the Mercury fub-
fiding always, and keeping low in tem-
peftuous Weather. And was' even vifible
to the Eye in the great Storm 1703. Durin
the Height of which, the Mercurywasobferv’d.
to fhake anfwerably to the Concuffions of
- the Air, in a fenfible Tremor and Vibration:

Sometimes apparentlz yielding and finking
under the Violence of an approaching Blaft ;
and immediately after, rifing again, upon
the Relaxation of it.

7. INHurricanes and other violent Storms,
befides the Horizontal Blaft, there are often
fpiral Eddies and Circumvolutions of the
Air working upwards ; and even fome-
times raifing and carrying Bodies of Weight
and Subftance aloft with them. From
whence it is obvious to infer, that the Pref-
fure of the Air, muft of Confequence be
the leaft dowawards ; when by {uch a con-
trary Impulfe, it is revers’d and forc’d up-
wards : And, in this Cafe, the Quickfilver,
having no fteady Counterpoife, will be more
unfettled, and fink lower than in any other,
as in the Storm, 1703, above-mention’d.
Which is the only Inftance, or Account, I
have met with of the Mercury falling below

27
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27+ Inches. Tho’in fome of thefe unac-
countable Eddies, that rebound back from
the Earth, and feem (pro tempore) to fufpend
the Preffure of the 4sr, by exerting their
Force contrary to it ; it is very poffible that
the Vibration, or Subfiding of the Mercury,
may be ftill lower.

8. Fr oM hence alfo we may farther
obferve, that fuch an extraordinary Depreffi-
on of the Mercary, lafts no longer than the
Violence of the Storm that Caufes it. For
as foon as that of November, 1703, was over,
the Mercary rofe again very faft; being,
within lefs thanTwelve Hours, near change-
able, from whence it began falling the
Day before. And this the learned Dr. Haley,
in a like Cafe, with good Reafon afcribes,
partly to the general Recoil of the Air, after
the protrufive Force of the Wind was{pent ;
and partly to the quick and fudden Acceffi-
on of new Air, to fupply the great Evacua-
tion made by the Storm. For whenever any
Part of the Atmofphere is thus attenuated
beyond its mean Denfity, the neighbour-
ing Regions of the Air, being more com-
prefs’d, will, by a progreffive Expanfion, con-
tinue pouring in from all Quarters till the
Aquilibrium be reftor’d : And in the Confe-
quence of this, will raife the Mercary to
much the fame Height it was before, and
in lefs Time than wherein it was falling.

9. Ix




. —-- = - — ww v e em e ww - —w

\

(33) .

9. I n mifty, or foggy Weather, (if it be
of any Continuance) the Glafsis common-
ly obferv’d to ftand very high ; becaufe the
the 4ir is ufually then perfetly ftill' and
calm, and preffes with its full perpendicular
Weight upon the ftagnant Mercary, without
any Interruption, or Abatement. :

T 1 E learned Dr.Wallis is of Opinion,

~ that the Mifts and Vapours hanging thus in

the 4ir, add to, and encreafe its Preflure :
Which, nodoubt, is true in general ; becaufe
the colle&tive Body of the 4ir and Vapours
taken together, muft be of greater Weight
than the 4ir alone.

A ND, upon this Account, notonly in
mifty, but in ddrk, fettled, calm Weather,
(when the Vapours are raifed and fupported
at a very great Height ; and {o equally and
copioufly difperfed, that the Sky appears
uniformly thick and hazy in all Quarters;
without the the leaft Gleam of Sunfhine
breaking through, or any Cloud diftinttly
form’d in any Partof the Hemifphere:) In

- fuch a denfe State of the Atmofphere, the

‘Weight of it is greatly encreas’d; and the
Height of the Mercary raifed by it, is ufually
near 30 Inches. o |
Bu T as f{oon as this State of the Atmof-
phere changes, either by the Wind rifing, the
Sun breaking out, or both together difperf-
ing the Hemifphere of Vapours, and forming
many of them into large Clouds, failing
F above;
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above ; the Weight of the Atmofphere im-
mediately diminifhes upon it, and the Mer-
cury will in few Hours fettle to 29 ,, and
fometimes to 29 Inches.

F r o M hence it feems obferveable. 1,
That the Calmnefs of the 4ir, adds very
much to the Weight of it. And 24, That
thegeneral and equal Diftribution of the Va-

rs, whether in Mifts below, or in a
azy Sky above, afts with a_ ftronger and
greater Degree of Preffure, thanany parti-
al, or unequal Diftribution, or Collettions
of them in Clouds: Which, whether ful-
nded in the 4sr, or moving horizontally,
ntercept and take off fome Part of the per-
pendicular Preffure from the Regions above.

A N p agreeably to this latter Obferva~
tion, if we examine the Effe of any par-
ticular Column of Air, a&ing upon the
Barometer, the Opinion of the Vapours add-
ing to the. Weight of it, muft be underftood
with fuch a Limitation. For the only Rea-
fon of the Clouds and Vapours floating in
the Air, is becaufe they are Bulk for gulk
~ ligheer than the 4ir.  If therefore we fup-
_pofe them to exclude, or take up the Space
of a Portion of dir, equal to themfelves;
and heavier than themielves, it will confe-
quently follow that a Cylinder of clear 4sr
muft and will exert a greatér Degree o
Preflure, than a compound Cylinder of Air
and Vapoenrs intermixe of the fame Dix(x_tcn-
: ' lons.
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fions. As an entire Column of folid Oak,
is heavier, than an equal Column compos’d
of feveral Pieces of Oak, Fir and Cork
joyn’d together.

A N p this will in Part explain the Rea-
fon of the Mersary’s rifing and ftanding high
in fair, calm and clear; but fubfiding
aod keeping low, in rainy, windy and
cloudy Weather : Becaufe in the former, the
Preflure of the Air is direft uniform and
fteady; and in the latter, by the Interpofure,
or Flu&uation of Clouds and Vapours,
broken and interrupted, ‘and thereby in
Part diverted and diminfh’d. :

T 1 A T the Clouds floating in the Air,
leflen the Weight of it, feems to recieve
fome Illuftration at leaft, if not Proof, from
an Experiment ortwodeliver’d by Mr. Boyls.

T AxE a Piece of Spunge, moiften it
with as much Water as it will convenient-
ly retain, without dropping. Sufpend it
with a Weight equivalent to it, ina nice
and even Balance. While the Sun fhines,
and the Sky continues clear, the Scales will
hang in Aquilsério : But upon the Approach
of any large Cloud towards the Z¢nith,
the Water in the Spun&c will preponderate,
whilft che Cloud is pa mg.‘ But as foon as
the Cloud is gone over, the very fameState,
or Preflure of the dir, being again renew’d,
the Scales in the Confequence of it, will
return back to their former Lquilibrium.

. . F2 THa1s
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Tuis, I am well aware of, the noble
Author incidentally mentions, as a fupriz-
ing EffeQ, or fenfible Indication of the Hu-
mudity, or Moifture of the Air, derivd
from the tranfient Cloud, and communica-
ted to the Spunge: But may it not feem
alfo to deferve our Attention, whether a
real Change in the Weight of the 4ir, does
not affe&, or produce the Change in the
Balance ? Becaufe, agreeably to the Laws
of Hydroftafticks, where two Bodies of
unequal Bulk, are zquiponderant in one
Medium, they will lofe their Equilibrium,
when they come to be weigh’d in another.
Por if this latter Medium be heavier, the
larger Body will be fupported.in it, and
weigh lighter than before ; but if the new
Medium be lighter, the more bulky Body
will fubfide in it, and weigh heavier than
before. And accordingly the fame noble Phi-
lofopher,in what hecalls his ftatical Barofcope
(confifting of a thinlarge GlafsBubble, hang-
ing in counterpoife to a {mall Glafs Wei%ht,
in a Balance exquifitely nice and fenfible,
and plac’d neara Barometer ) regularly found;
that when by any notable Encreafe in the
Weight of the Air, the Mercary rofe, the
Glafs Bubble wou’d be buoy’d up, and rife
with it : But when, by any confiderable De-
creafe in the Weight of the Air, the Mercury

. fell ; the Bubble wou’d on the contrary pres
ponderate, and fall with it.

FrowMm
' .
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Fr oM whence it appears, that the fu-
perior Weight of the Spunge, in the Inftance
above-mention’d, feems rather to be deriv’d

from a fenfible Decreafe in the Weight of
the dir. 'To thofe who afcribe it altogether
to the Moifture of the 4ir, without admit-
ing any other Caufe of it, it will be diffi-
cult to account for {0 odd a Property as that
of a Spunge, fucking in Vapours from an
approaching Cloud, and releafing them
back, in exaltly the fame Quantity at the
Recefs of it.
T u e learned Dr. Wallis in his farther
" Sentiments upon this Subje&, accounts for
the gradual Sinking and Lownefs of the
Barometer in rainy Weather, by the gradual
Diminution of the Preffure of the 4ir, grow-
ing, as he fuppofes, lighter and lighter, in
Proportion to the Quantity of the falling
Rains.
- I'r this were ftri@ly and generally true ;
it will feem to follow from thence, that the
~ Glafs fhou’d ftand higheft, when the 4ir is
fulleft of Clouds and Vapours; becaufe,
(agreeably to this Opinion) it isthen moft
burden’d : And loweft when the Rains are
quite over, becaufe the Air'is then moft
lighten’d. -
- BuT onthe contrary, we find by Expe-
rience, thatthe Mercaryis ufually low in cloudy
and rainy Weather, becaufe the Atmofphere
is then lighter : And may be often obferv’d
- to
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to rife for feveral Hours before the Rains
are over ; becaufe there is a conftant and
%radual Acceflion of new Air, pouring in to
upply the Place of the defcending Clouds
and Vapours; and thereby encreafing the
Preflure upon the Barometer, even whilft the
Rains are falling.

I would not here be underftood to infer
from hence, that this Opinion of Dr. Wallis
is altogether falfe; but that it does not, in
all Cafes, hold abfolutely true. When the
Regions above are calm, and at the fame
Timecrouded and accumulated with Clouds,
difcharging themfelves in heavy and plenti-
ful Rains, the Quantity falling, will, it is
reafonable toimagine, in fome Degree, leffen
the Preflure of the Atmolphere : Becaufe, by
the Interpofure of large and bulky Clouds,
the free Influx of the circumambient Air, is,
in fome Meafure, and for fome Time, inter-
cepted and excluded. But when the Com-
munication is open, and the Clouds broken,
or diffipated, the free and regular Acceflion
of new Air, will add more to the Preflure
upon the ftagnant Mercary, than the falling
Rains detratt from it.

A N b tho in great and violent Rains,
the feveral Drops of Water, being much
heavier than the A4ir, foerce their Defcent
with fome Degree of Rapidity through it :
Yet can their Weight be of no Manner of
Effc& towards raifing the Mercary ; becal:lfc

“they
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they a& not in one continu’d Stream, or fall’
. of Water, but in fo many diftin& and fepe-
rate Drops; cach of which, being at the
largeft not more than one fourth Part of an
Inch Diameter, bearsbuta very fmall Propor-
tion to a Cylinder of Air, better than five
Miles in height ; and cannot therefore pro-
duce any fenhible Alterationinit. -

10. T H e higheft Rife and the loweft
Fall of the Mercury are but feldom obferve-
able. The Latter ; becaufe it rarely hap-
pens, thata Hurricane exerts its Force near
enough to a Baromerer to affe it: And
more rarely ill, that, during the fhore
Interval of &ts Aftion, the Eye of a Speta.
tor is prefent, and quick and vigilant enough
to obferve it. And as for the more ordinary
Ebb, as low as 28, and fometimes a little
below 28 Inches, it is ufually obferveable;
when the Armofpbere appears to be crouded
with bylky accumulated Clouds ; and thofe
driving low, with a firong Wind and flop.
ing Rains, .out of the Semth, or Weft, or
Soush-Weft. But in a dry, cold Wind, unlefs
it be very tempefteous, it is feldom found
to fink fo low.

T = E higheft Rife muft, in like Manner,
be afcrib’d to a Concurrence of feveral Cau.
fes, viz. To a fettled Esf Wind, blowing
Cold, to condenfe the 4ir ; (which, by the
Way, is the Reafon of the Glafs rifing and
flanding higher in the Wiacer, than in the

Summer
.
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Summer Seafon) to a Weff Wind, blowing
at the fame Time with equal Strength,
to accumulate the Air ; to a perfe& Stilnefs
and Calmnefs over the Place of Obfervati-
on, to give the Armofphere its full perpendi-
cular Preflure ; and to the Sufpenfion of the
Vapours in the 4ir, lying in mifty and hazy
Weather, with a ftill farther additional
Weight upon it. And to thefe we may
probably joyn, what Mr. Boyle with Reafon
fu%geﬁs, that in very great Droughts, the
fubterraneous Steams break out, and rife
in greater Quantities through the Chinks
and Fiffures of the Earth : Many of which,
being lodg’d in the lower Regions of the
Air, may, toa greater Degree, augment the
Gravity of it. For as each of thefe fepe.
rately alting, are found by Experience to
raife the Mercury ; they muft confequently
have the greateft Effet, when all of them
(as it may fometimes happen) confpire to-
gether in encreafing the Preffure of the 4s-
mofphere, and elevating the Mercary in Con-
-fequence of it.

N remarking thefe Extremes, as well
as in afcertaining the juft and precife Limits
to the Rife and Fall of the Mercury ; the
Situation of the Place where the Barometer
ftands, muft always with due Care be con-
fider’d and regarded. Ifitbe low, and near

- the Level of the Sea, it will vary three In-
ches ; becaufe the Atmofphere above is of
compe-
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competent Weéight and Depth to admit of.
i : If it be mountainous and far within
Land, the Mercurywill not vary two Inches;
becaufe the Cylinders of the 4ir above are
proportionably lighter and fhorter. . And:
agreeably to this, it is found by Experience -
infeveral Places, that the very fame Barome-
ter, ftanding at Fair in the Valley below,
will, in advancing up to the Top of a
Mountain, fink to Stormy, tho’ the Wea.
ther be exaétly the fame in both. :

F » o M whence we may colle& and dif-
cover what an egregious Blunder it is in
mechanical Philofophy, to appropriate the
fame Scale of the Barometer, without Di-
ftin€tion to all Situatjons. For as the Truth
of the Scale depends upon the Proportion it
bears to the full Play of the Mercury ; and
that in different ‘Places, varies according
to the different Height, or Depth, of the
Atmofphere : It: is certain, that a gradu-
ated Plate of three Inches, cannot be com-
menfurate to a Space, or Rife, of two In- -
‘ches ; but muft and will be liable to conti-
nual Errors, by fuch an Inconfiftency in the
‘Application., : :

Uron Account of thislocal Error and
Infufficiency in the common upright Tubes,
I wou'd recommend the {loping Barometers,
as more proper.and fuitable to the midland
Countries ;: Becaufe in them, the Rife and
Fall of the Mercury may be augmented to

G any
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any requifite Proportion, tho’ the perpen-
dicular Variation be not fo much as two
Inches. .

Tue foregoing Pages, groundedin a
good Meafure upon Reafon and Experience,
feem to be a full Proof of the Truth of the
main Propofitions thereadvanc’d, viz. That
the general Preffure of the Atmofphere upon
the ftagnant Mercury, is the real Caufe of
theSupport of the Mercary in the Tube ; that
the feveral Changes inthe Rifeand Fallof the
Mercury, depend upon the various Changes
in the Gravitation of the 4ir ; and thofe
again upon the Quantity of Clouds and Va-
pours floating above ; and upon the diffe-
rent Quarters, Degrees, Temper and Oppo-
fition of the Winds. '

A x p tho’ T dare not fay that all the
Changes of the Barometer, depending upon
thofe of the Armofphere, are clearly account-
able for by thefe Principles: Yet they cer-
tainly anfwer in {o many Inftances, thata
ftrifter Attention to them, and Application
of them, might perhaps fgo a great Way in
explaining thofe few of which, by their
feeming Inconfiftency, or Irregularity, we
find Reafon to be diffident.

T uus Ihave fometimes wonder'd at
the Mercary rifing in a warm, moift Souther-
ly Wind ; but after a few Hours fufpence,
an Eaft, or Northerly Wind, driving above,
has prevail’d over the Sowrh Wind belo;v&

a
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and reconcild the Rife of the Glafs, to the
Weight of the 4ir, and the State of the
‘Weather. Sometimes alfo, in the like Cafe,
when there has been no fuch apparent Op-
pofition of Winds, Ihave fufpetted, cither
the Spring of the Air exerting itfelf in a
more than ordinary Manner ; or that the
UYper Regions of the Atmofphere, being more
cold and condens’d, have difcharg’d their
Weight upon the Lower; and thereby
caus’d the Rife of the Mercury, tho the
warm rarify’d 4ir near the Surface of -the
Earth, feem’d rather to intimate its Falling.

A N p herel might with Reafon, as it
was once my Intention, difmifs the Read-
er, with this general Theory of the Baromse-
ter, without defcending to Particulars, or
engaging in any farther Difquificions about
it : But fince the Spring of the Air, has, no
doubt, a real Share in producing the Effe&s
here accounted for, it wou’d be too materi-
al an Omiffion to pafs it over in Silence,
without taking a juft and proper Notice of
it. :

A s the 4iris an elaftic Fluid, capable
(as we above obferv’d) of Compreflion and
Dilatation ; fometimes yielding and bend-
ing beneath the incumbent Preflure, and
again rifing and expanding itfelf in Propor-
tion to the Abatement of it: So the chief
Ufe and Effet of this elaftic Property, feems
to be this, viz. To ;();l'efervc the Balance t‘x)f

' 2 the

~
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the Asmofphere ; and by its occafional Con:
traltion and Expanfion, to accommodate
itfelf to the different Degrees of Preffure
in the feveral Parts of it ; and thereby, as
well to keep the Air itfelf, as the Clouds
and Vapours floating in it, as near as may
be to an Aquilibrizm,

T o this elaftic Force of the Air, fome
Authors (too precipitate in their Conclufi-
ons) have entirely afcrib’d the Rife and Fall
of the Mercury in the Barometer : But it is
very certain, without any juft Premifes, or
competent Grounds for it. Becaufe in the
regular and ordinary Coutfe of Nature,
the Spring of the 4ir a8s always in Con-
juntion with the Weight of the Air, and
never feparately, or diftinQly from it : That
therefore cannot of itfelf be the only Caufe
of an Effe@, which requires and admics of
another Caufe equally coeflicient with it.
Osld}ers therefore, more agreeably to Reafon
and Experience, divide the Effe@s of the
Barometer, betwixt the Spring of the A,
and the Weight of the 4ir ; and, without
rejelting either, admit them both as Caufes
equally and mutually co-operating in them.

T a E Spring of the 4w, alls, it muft
be own’d, with incredible Force, where the
Air is clofely pent up and firongly com-
prefs’d. But where the ¥ is free, open
and unconfin’d, and has room on all Sides
to expand itfelf, the Spring of it witl be pro-

portionably
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portionably relax’d, and incapable of ex-
esting itfelf with any notable Strength, or
Efﬁ:g For the fame Reafon alfo, the Spring
of the 4r, near the Surface of the Earth, s
very great, becaufe the Weight of the 4ir
that keeps it under a State of Comprefion,
isgreat too : But in the upper Regions of
the A4ir, where there is littie Weight, and:
large Bxpanfion, the Spring of the Air is fo
far weaken'd and abated, that in an Afcent
of 1300Yards perpendicular, the Mercury in
the Barometer, is found, by BExperience, to fall
four Inches. Which in Part {hews the Con-
neftion there. is betwixt the Weight of the
Air and the Spring of the Air ; and that the
Latter depends, in a great Meafure, uponthe
Former, as will more fully appear from the
following Ex&u‘iments. '

T H £ moft common and obvious Experi-
ment, for proving the Spring of the Air,
and the Dependance it has upon the Weighe
of the i, is that of aBladder, half-blown,
and carried up a Mountain, to the perpen-
dicular Height of 700, or 800 Yards: Which,

- in Proportion as you rife higher, will gra-
dually diftend more and more, and be
full.blown at the Top. - And, in the
Defcent, it will, in like Manner, gradually
relax and fubfide, and grow flaccid at the
Bottom of the Hill, as before. The Reafon
of which is, that the 4ir enclos’d and ty’d
up in the Bladder below, is of greater
: Weight
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Weight and Denfity (becaufe more com-
prefs’d) than that above. When therefore,
1n mounting upwards, the Cylinders of the
Air grow fhorter and lighter ; that within
the Bladder muft confequently rarify and
expand itfelf into a larger Space, that the
Attenuation of the 4ir within the Bladder,
may be equal to that without. As on the
coatrary, when in defcending downwards
the Cylinders of 4ir encreafe in Length and
Weight, that within the Bladder muit con-
fequently fhrink and contract within a nar-
rower zOmpa{S', that the Denfity of the
Air within the Bladder, may be anfwerabie
to the Preflure of the 4ir without.

I~ the Experiment of the Barometer in
the 4ir Pump (above recited, Page 1o,
Line 3) if, inftead of gradually admitting
the external 4ir, you fuddenly turn the
Stop-Cock, and let it all atonce into the
exhaufted Receiver, the Quick-Silver from
its loweft Ebb, will immediately dart up
with that Degree of Force and Velocity, as
even fometimes to break the upper Extre-
mity of the Tube: But if the Tube be
firong enough to ftand the Shock, and wide
enough to give the Quick-Silver play, it
will then, for fome little Time, vibrate up-
wards and downwards, ’till it fettles to its
proper Station. In thisCafe, the fuddenRife
of the Mercury, as well as the repeated Vi-

brations of it,above and below the Standard,
are
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are plainly produc’d by the Spring of the
Air? Buty;tsen, the regular and fteady Set-
tlement of the Mercary to its proper Stan-
dard, is certainly owing to a Caufe equall
fteady and regular ; that of the perpendi-
cular Weight and Preffure of the 4 alting
upon it, and by Degrees checking the Vi-
brations caus’d by the Spring of the Air,
’till they come to an Equilibrium.

I r we purfue this Experiment ftill far-
ther, with a Tube open at both Ends, and
fufpended in the ftagnant Mercury ; the Mer-
cury will remain at the fame Height in the
Tube,and in the Ciftern. Then fix a clofe Co-
ver, as well round the Tube, as overthe Top
of the Ciftern ; and confining there, within
the cover’d Space, a fmall Quantity of com-
mon Air, (withoutany Communication with
the external 4ir) and place the whole 4ppara-
- zus, thus order’d in the 4ir Pump. The Effe&
will be this ; that by working the Pump, and
exhaufting the Receiver, the Counter-Pref-
fure of the external 4ir will be quite taken
off; and cthen, the Air enclos’d within the co-
ver'd Ciftern, will dilate and expand itfelf ;
and by its elaftic Preflure upon the ftagnant
Mercury, will raife and force it up within
the Tube, to the Height of 28 , or 29 Inches,
according to the Standard of the Baromerer
in the open 4ir, but no higher.

Fr owm hence it is evident. 1ff, That
the Weight of the 4ir, is here entirely fe-

parated
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parated from the Spring of the 4ir; and
the whole Effe@ produc’d by the latter. a4,
That the Spring of the 4ir enclos’d, is
to the Weight of the open 4sr, and
only in Proportion to it. And 3d, That
it is only the Confinement of the 4sr within
the Ciftern, and the Sufpenfion of the out-
ward Preffure, -that caufes the Spring of the
Air to exert itfelf in {o peculiar a Manner ;
which, in other Cafes, aéts uniformly with
the Preflure of the A, and fcldom, or
never diftinGly from ic.
~ TrE fame Effe& is equally capable of
being produc’d by encreafing the Spring of
the dir by any patural, or artificial Heat;
but then in Order to it, it is ftil neceflary
that the 4ir fo expanding itfelf, be fome
‘Way, or other, fhut upand confin’d : For
if the Communication be open, the circum-
ambient Air will rufh in, and deftroy the
Spring acquir’d by fuch Heat, by reftorin
the rarify’d 4ir to its mean Temper an
Denfity.

Frowm thefe, or the like Remarks of the
Spring of the 4ir enclos’d, a&ini infuch par-
ticular Cafes, in Proportion to the Weight of
the open 4ir, fome unattentive Obfervers of
Nature have creduloufly receiv’d, and un-
accountably form’d this general, but errane-
. ous Conclufion, viz. That a Weatber-Glafs,
hermetically feal'd at both Eads, with a
fmall Quantity of common Air enclofs’d in

it,
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it, -will, by its “inherent Spring exerting
itfelf; regularly produce the fame Changes
in the Rife and Fall of the Mercury, as are
correfpondent to thofe of a Barometer, ex-
pos’d to the Preflure of the open 4ir.

T 1 5 Experiment I have try’d with a
{lender recurve Tube, turning upwards at
the lower End, ‘and there fwelling out into
a larger Gavity, for the Reception of the
common Air, and ftagnant Mercury, enclos’d
within; which were nearly equal in Quanti- .
ty, and might amount toabout a cubicalInch
of each: But after a full Years Obfervation,
I cou’d never find the Effeét to any Degree
anfwerable ; nor difcoverany other Changes
1n it, than the Rife and Fall of the Mer- -
¢ury about one fourth Part of an Inch;
which might poflibly be occafion’d by the -
Condenfation of the 4ir enclos’d in cold,
and the Rerefa&ion of it in hot Weather.
But as for thofe fudden and greater Changes
in ferene and calm, in rainy and tempeftu-
ous Weather, amounting {fometimes in 48
Hours to near three Inches ; the feal’d Glafs
(having no Communication with the out-
ward Air) appear'd to be infenfible of them,
and litte, or no Ways affefted by either,

I T feems therefore very probable, that

' the Opinion we ate here arguing againft,
may have taken its Rife from fome Inad-
-vertency in fealing the Fube; and that,
inftead of being perfeétly clos’d up, it might

' H poflibly
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flibly have fome little unheeded Aperture
eft in it ; through which, the Communi-
cation with the external 4ir might be kept
open and-preferv’d. For, without that, it
is fcarce poffible to conceive, how a cubical
Inch of common 4ir (lying umder an equal
and fteady Preflure, having no Communi-
cation with the outward 4ir to produce any
Change in it, no extraordinary Rarefa&ion,
or Condenfation, to encreafe its Spring)
fhoud of itfelf exert a Force fufficient to
raife and fupport a cubical Inch of Quick-
Silver ; whofe comparative Denfity to that
of Air, is at the leaft as 11500to0 1, Oras
others more accurately ftate the Proportion,
as 14000 tO I 5
T o explain the PForce ofthis Argument
- in a more familiar intelligible Manner ; let
us, in a Pair of Scales, place a fingle Fea-
-ther in Counterpoife to a Pound Weight ;
let us add afterwards 5o or 100 more to the
Tale of Peathers ; and it will be ridiculous
to expe& any fenfible Effe@, either from
the one, or from the other : But if we en-
creafe the Number to Ten, or Twelve Thou-
fand, they will then, perhaps, be equivalent
to the Weight, or turn the Balance the other
Way. Agreeably to fo great a Difproporti-
on, a Cylinder of Quick-Silver of 30 Inches
in Length, requires (as we have provd
above) a proportional Cylinder of Air of
more than § Miles in Height; and that too
alting
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aling jointly with its Spring and Weight
upon it, to raife and keep it fufpended in
Aquilibrio: From whence it will confequent-
ly follow, that fo fmall a Quantity of Air as
the Ciftern of a Barometer ordinarily con-
tans(whether it alts by itsSpring, or Weight,
or both together) muft be a Caufe altogether
unequal to the fame Effe@, 7 e Inother
Words, 2 or 3 cubical Inches of common
Air, aéing in a natural Way, cannot be
fufficient to produce an Effe®; which, in
the very fame natural Way, is found by
Experience to require near 12000 Timesa
greater Quantity to produce it.

I x the Marine Barometer indeed, where
the Spring of the 4ir enclos’d, or rather
its Rarefaltion and Condenfation (as in a
Thermometer )a&lsonly upon the fineft volatile
Spirits ; the Rife and Fall of the ting’d Li-
quor in the Tubes, is, it muft be own’d,
gzeater than in a common Weather-Glafs ;

caufe both the 4ir enclos’d, and the Spi-
rits enclos’d, are alike capable of Dilatation
and Contration; but when the Sprin? of
the 4ir enclos’d is to a&t upon Quick-Silver,
upon a Fluid fo vaftly fuperior to it in
Weight and Denfity, the Eﬂggt of it, where
the auantitics are {o nearly equal, as ina
feal’d Barometer, muft be very little, if at
all perceiveable. .

have dwelt the longer upon this Pro-

perty of the 4ir, as well to prevent and
4 H2 remove
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remove fuch Objettions, as have occafional-
ly fallen in my Way, as to difentangle the
intricate Part of this Srbjet, and place it,
as near asIcan, inajuft and clear Light.
In order to which, we may recollet in ge-
neral, as the Refult of the foregoing Para-
graphs, that altho’ the Spring of the Air
- (under a State of Confinement) may be ar-
tificially contriv'd {o, as to raife the Mercary
by its own Expanfion ; yet the natural, re-
- gular and conftant Effet of Supporting the
Meycary at its proper Height (in the open
Air) gems more juftly to be afcrib’d to the
Weight of it : Or rather, fritly and philo-
fophically Speaking, to the Spring of the
Air, and the Weight of the 4ir, fettling into
a mutual £quilibrium, and aling jointly
and equally upon the Barometer. "

I T is indeed, with fome Art and Diffi-
culty pra&ticable, to difunite thefe two
Properties, and divide them affunder ; but
in the conftant Operations of Nature, they

are infeperable: The Spring of the Air,

alting always in Conjuntion with the
Weight of the 4ir, and in Proportion to
it. For when the 4ir is heavy, its elaftic
Particles being more comprefs’d, they will
confequently expand themfelves with the
-greater Force; and, by fuch additional
Weight and Spring, will raife the Mercury
very high. Whereas on the contrary,
when the 4ir is light, the Spring of it wtl,lfl;
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be to a greater Degree relax'd and unbent ;
and confequently, operating with a weaker
Force, the Mercary, by fuch a double Abate-
ment of the Preflure upon it, will fubfide
very low. And thus, in Proportion, as the
Weight of the Air is greater, or lefler, the
Spring of the Air will be ftronger, or
weaker ; and the Effe& (whatever it %e) will
be jointly and equally the Produ& of both.

But if we firittly confider the particular
Manner in which the Spring of the 4ir
operates ; and that it raifes and fupports
the Mersury in the Tube, only by exerting
a perpendicular Preffure upon the ftagnant
Mercury : It is very certain, that by fuch a
dire@ Preflure, it neither does, nor can

. A& anyotherwife than as an elaftic Weight
incumbent upon it ; and confequently, that

in this very Cafe, the Spring of the Air is
fo entirely co-incident with the Weight of
the 4ir, as not to be either in Notion, or
Fadt, diftinguifhable from it. For which
Reafon, as well as to avoid any Perplexity
in the Argument, I have all along in the
main Part of this Difcourfe, confider’d and
affign’d, the general Weight, or Preflure, of
the Air, asthe only Caufe of the Elevation
and Depreflion of the Mercury, without tak-
ing any other than a tranfient Notice of
the Spring of - the 4ir, contributing jointly
towards it. For tho’ it may, and muft, in

8triCtnefs, be admitted as a partial, or con-

current
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current Caufe; yet, fince it A&s only in
Proportion to the Weight of the Air, and
in Subordination to it : That, in the Ba-
lance of Reafon, muft be adjudg’d and
accounted as the more general and {uperior
Caufe ; by its including, limiting and regu-
lating the other (fo far as this Subje@ is
concern’d) in its Effe(ts and Operations.
To thofe who require farther Satisfation
upon this Head ; and after what Manner
the Spring of the Air is refolveable into the
Weight of the 4ir, and operates by it, I
recommend and refer them to Niewentys’s
Religious Philofopher. Vol. 1. Pag. 190. to
194. which, befides the good and ufeful
Defign of the Book it fclf, isa very valua-
ble and compleat Syftem of Mathematical,
Mechanical and Experimental Philofophy.
Berork I difmifs this Article, I muft
‘not be {o Partial to what has been faid
above, as to conceal from the Reader, that
two or three Authors of fome Note, have
occafionally advanc’d Pofitions very diffe-
rent from that fide of the Queftion, which
I have here undertaken to prove and ex-
lain : But as their Notions, upon this Sub-
je&, are,in the Main, very obfcure and con-
fus’d, and neither rightly confiltent, nor
intelligible, I {hall not trouble the Reader
with any Recital, or Refutation of them ;
but leave the Learned inSpeculations of this
Kind, to compare and examine, to )udgcc'
. an
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and determine according to what they find
" moft agreeable to the Laws of Nature and
Reafon; and either to Acquiefce in the
plain mechanical Account here given ; or,
if they diffent from it, to propofe and fub-
ftitute a better in its ftead.

TrE Account here given, I call plain
and mechanical, becaufe a Barometer, {tri&t-
ly confider’d, is, in Truth, nothing elfe but
a Philofophical Pair of Scales, wherein (by
the artful Contrivance of a Vacwum, and
the reftlefs Endeavours of Nature to
reftore and preferve an Equilibrium)a Co-
lumn of  4ir 1s continually weighing againft
a Column of Quick-Silver. And, as for the
various Changes in the Gravitation of the
Atmofphere (whatever Caufes they proceed -
from) they are, in a Philofophical Eftimate,
to be confider’d no otherwife than as fo ma-
ny volatile Weights; which, to keep the
Balance even, the Winds are continually
fhifting and playing out of one Scale into
the other. o

Frowm hence it readily and naturally
follows, that, by taking a precife Eftimate
of the Weight of the Quick-Silver fuppor-
ted in the Tube, we are enabled to form
a Judgment equally true, of the real
Weight of "a proportionable Cylinder of
Air, rifing and reaching up to the utmoft
Height of the Atmofphere, becaufe they are
both fufpended in an even Balance, azlxld

the
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the one is the exact Counterpoife to the
other. From hence alfo, as well as from
the general Purport of this Difcourfe, nei-
ther the Writer, nor Reader, can well avoid
drawing one very obvious Conclufion, of
near Aflinity with this Subje&, and capable
of undeniable Proof fromit. And that is,

I F inacommon Barometer, the Preflure -

of the Air be equal in Weight to u;o Inches
of Quick-Silver ; then it will follow, that
in Proportion as a Column of 4ir encreafes
in its Bafe, or Dimenfions, the Weight of
it muft encreafe too: And confequently,
as much as an Human Body exceeds in

Bulk, the Dimenfions of a Weather-Glafs,

~ {o much the greater Degree of Preflure,
from the incumbent Atmofphere, muft it
fuftain.

- T o reduce this to Calculation. - It is
found by Experience, that a Cubical Inch
of Quick-Silver weighs 3580 Grains. Let
us then fuppofe the Body of a Man in an
_eret Pofture, taking one Part with ano-
ther, to be commenfurate to a Square of
12 Inches : And from thence it will follow,

that the perpendicular Preflure of fuch a’

~ Column of Air, upon the Head, Shoulders,
and other prominent Parts of the Body,
is equal in Weight to 2685 Pounds.

LeT us fuppofe again the very fame
Perfon, lying, or extended upon the Ground;
and- the fuperficial Meafure of his Body,

exposd

R e
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expos’d to the perpendicular Preffure of the
Air, to be four Square Feet : Then it is
evident the Weight will be Quadruple, or
Equal to 10,740 Pounds.

Ir we purfue thefe. Computations ftill
farther, by adding the Lateral, or Circum-
ambient Preflure, which is, at the leaft,
double to the latter Sum ; then the whole
 Amount, both of the Lateral and Perpen-
dicular Preflure of the Air, upon the Body
of a Man of a very moderate Size, will be
equal to 21,480 Pounds Weight.

TH1s, and more than all this, were we
to be ftritly Nice in our Calculations, is
clearly demonftrable : But then, at the fame
Time, it is equally certain, that whether
we {tand upwright, or lic down, or what-
ever Situation we may be in, we are nhot
fenfible of the lealt Weight bearing upon
us, or any Side, or in one Pofture more
than another. '

Tue Reafon of which is, becaufe the
Preflure of the Atmofphere, both above us,
and below us, and around about us, is ex-
actly balanc’d; and by the Spring, or
Elafticity of the Air, is continually kept
and preferv’d in fo juft and fteady an £qui-
librium, that amidft fuch a dreadful Ccun-
terpoife of Weights (fufficient to crufh us
into Atoms) we move and a& with the
fame Freedom, Eafe and Safety, as if we
liv'd ina Space void cif Matter, incapabh:‘

o
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of making any Refiftance to us, orof ex=

erting any fenfible Preflure upon us.

T o make this more eafy and intelligible,
let us put equal Weights imto oppofite
Scales, fo as to keep them fufpended in
Aquilibrio, and then whether the Weights
be a Thoufand, or Ten Thoufand Pounds
each, they will be moveable with eafe, and
manageable at Pleafure: Nor can they,
whillt they continue thus AEgquiponderent,
affe® us with any Degree of Preffure, be-
caufe their Ation, and Re-A&ion, being
equal and oppofite, the one will entirely
deftroy the Effe&s of the other ; and leave
no Superiority of Weight, or Motion, in
‘either.

Bu T if we deftroy the £quilsbriam, by
diminifhing the Weight, or quite emptying
one Scale ; the other will then inftantly
. defcend, and A& with a Degree of Force
and Velocity, anfwerable to the Superiority
of Weight in it.

T uus, whatever the Preflure of the
Atmofphere may be, fo long as the Balance
of it, on every fide, is firitly preferv’d,
we feel no Weight, we fuffer no Violence,
we fear no Danger from it: But if the
Equality of its Preflure be deftroy’d, as it
fometimes is, either by a fudden Flafh of

Light’ning, or Explofion of Gun-powder,

the Effetts of it then will be furprizingly
great-and terrible; and the Weight and
Spring

\



(59)°

Spring of the 4ir (let loofe thereby) will
exert themfelves with fuch incredible Force
and Velocity, thar nothing can withftand
them; and the ftrongeft guildin $ We can
raife for our Security, are, in a Moment,
liable to be laid level with the Ground by
them,

" F'o g, agreeably to the Calculation above
recited, the perpendicular Preflure of the
Air upon a Room no larger than 13 Feet
fquare, is equal in Weight to 386,640
Pounds;ﬂAnd (tlhc g\ter:i\l Preflure I(c(}uﬁdeg-
ing it only as Quadruple) is equal to 1,546,
560 Pounds. So tha? whetl?gr the one, or
the other of thefe prodigious Weights, as
feparately, or both of them together, with
a Degree of Velocity, anfwerable to that
of the Spring of "the Air, fuddenly exerting
it {lf, it is very certain, that the Force
muft be abundantly greater, and the Shock
more violent, than any Work of human
StruCture can have Strength, or Firmnefs,
fufficient to fultain.

T v s E Computations of the Weight
of the 4ir, grounded upon the Weight of a
Cubical Inch of Quick-Silver, do, it muft
be own’d, far exceed others, relating to
the fame Subjett, drawn up in the fequel
of this Difcourfe ; becaufe herein the Sta-
tion of the Barometer is taken at 30 Inches;
as in the others, atalower Rate, But if
- weadhere to the {amc Height of the Mer-

2
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cury, and eftimate the Weight of a Cubical
PFoot of Water (as Dr. Halley does in his
Calculation of the Quantity of Vapours
elevated) at 76 Pounds ; the two Accounts
will be nearly equal, and the Difference
betwixt them not very material.

F r o M thefe Speculations, it is evident,
that the 4ir is very far from being a Body
fpecifically Light, as we are fome of us apt
to imagine, and the Philofophers, of former
Ages, generally held : And that the modern
Difcoveries of its Gravitation, at the fame
Time that they improve our Knowledge,
alarm us of unexpe@ed Danger from it : It
being certain (whether we will believe,” or
confider it, or not) that we have every Mo-
ment of our Lives, the moft formidable
‘Weights hanging over us, and furrounding
us on every Side ; Weights, if the{ were
permitted to operate with their full Force,
fufficient, not only to deftroy us, and every
living Creature, but a!l the Works of hu-
man Art and Induftry;-all the ourward
Furniture of the Globe together with them.

-But then, as the Hand of Providence holds
theBalance; and by Laws, peculiar to them,
reftrains thefe terrible Powers of the 4ir
from breaking out with their natural Force

*and Strength upon us, we are fecure in the
Midft of the neareft and greateft Dangers ;
And ought, with Thankfulnefs, to acknow-
ledge, as we with Safety and Pleafure enjoy

the
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the Benefits of fo wonderful a Fluid (in See-
ing, Hearing, Talking,Moving and Breath-
ing in it) without feeling, or dreading any fa-
tal, or violent Effe@s from it. Thofe Perfons
who are defirous of farther Convition, or
Satisfaétion upon this Article, I refer them
to the excellent Author above-mention’d,
viz. Dr. Njeuentyt’s Rel. Philofopher. Vol. 1.
Page 194. €9¢. to the End of the Se&ion.

T o what has been faid above, upon the
various Streams and Weight of the Air,
upon the Rife of the Vapours, the Sufpen-
fion of the Clouds, €9¢. I fhall here, by
Way of Supplement, add what has occurr’d
to me in the Courfe of my farther Specula-
tions upon the fame Subjetts : To have in-
certed them fooner, muft have interrupted
the Thread of my Difcourfe, and caus’d
too large a Digreflion from it ; and not to
infert them at all, wou’d, in Effe&, beto -
leave the Theory of the Atmofphere (upon
which' the State of the Weather, and the
Motions of the Baromerer fo much depend)
toa great Degree imperfeft without them.

1. A's the Aemofphere, or Body of grof-
fer Air furounding the Globe, rifes and
reaches(as we have prov’d above) more than
five Miles in Height ; and, by a moderate
Computation, contains above 2000 Millions
of cubical Miles, there is evidently Room,
fufficient in fo expanfive a Pluid, for the
Reception and Diftribution, for the Diffi-

' ‘ pation
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pation, or Colle&ion, of all Kinds of Va-
pours and Exhalations, which are rais’d, or
forc’dup, either by the folar, or fubterrancan
Heat, from all Parts of the Surface of the
Sea, or Earth.

T o what Height the Vapours afcend,
does, in a great Meafure, (as we have al-
ready in Part intimated) depend upon the
Degree of Heat, wherewith they are aBu-
aced and diftended, upon the Fineft and
Lightnefs of the Vapours themfelves, upon
the Denfity of the 4ir wherein they are
buoy’d up ; and even fometimes upon the
Strength and Force of the Winds where-
with they are impell’d. Some of them are fo
far fubtiliz’d and attenuated, and rife to o
great a Height, as not to be diftinly vifible ;
of which Kind, in Sir Ifaac Newton’s Opini-
on, are thofe that form by RarefaCtion the
blue, or azure Colour of the Sky. Other
Vapours of a groffer Kind, being compalt-
ed into Clouds, and keeping for fome time a
fix'd Station in the Regions above, have (as
M. Boyle tells us) been ordinarily meafur’d
to the Height of one fourth, or one third
Part of a Mile ; and fome to half a Mile:
But that very few, and thofe of the whiteft,
and, in Appearance, the loftieft Clouds, were,
ypon Tryal, found to be above three Quar-
ters of a Mile in Height.

Bu T herein the Acounts of foreign

Mithematicians widely differ : Not that the
. < ordinary
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ordinary Ploats of Cloads in France, or Lialy,
are in reality double, or treble higher than
ours ; but that fuch remarkable Clouds,
whofe perpendicular Heights were accurate-
ly taken and committed to Writing, have
f(y)mc of them, as they tell us, amonoted to
two, three, or even 4000 Geometrical Paces;
but nore of them have exceeded 5000 Paces,
or five Miles in Heiglt. Tho’ in all Ap-
pearance, were Obfervations of this Kind
more frequently made, the very fame
Heights of the (Z,louds, or perhaps greater,
might be fometimes difcover’d even here.

u E Day after the great Storm 1703,
when all was ftill and calm below, a Tgun.
der Cloud of unufual Height, and Swiftnefs
of Motion, pafs’d over Oxfordy rifing out of
the fame Quarter, and moving in the fame
Direftion with the late Storm : Which was
not indeed meafur’d by any that I remems-
ber ; but was adjudg’d, by good Mathema-
ticians upon Sight, to be at the leaft five
Miles in Height.

F o r, if the Storm itfelf (as it was then
generally imagin’d) was the remaining Effore
of a Hurricane from the Coafts of dmerica ;
if the Force wherewith the Cloud was im-
pell’d, was vaftly fuperior to that of its
Gravitation: From thence it will follow,
that the farther any fuch Cloud moves on in
a dire@® Courfe, or very little declinin
from a ftraight Line, the Higher muft fucﬁ

a
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a Cloud rife in its perpendicular Diftance
from the convex Surface of the Earth ; and
the lefs Refiftance it meets with from the
Upper Regions of the Atmofphere, the Swif-
ter it will move. But when the protrufive
Force of the Wind abates, and that of Gra-
vitation prevails, the Cloud itfelf will acquire
a Degree of Velocity from its extraordinary
Height, and fall down, as this was obferv’d
to do, in violent Rain, or Hail
A N p this will let us into the natural
Reafon of a vulgar Obfervation, wvsiz. That
in Cloudy and Stormy Weather, when the
Wind falls, it will commonly Rain, be-
caufe the Clouds are carry’d on by . the
Strength of the Wind, ina ftraight Courfe
to a greater Height, than the Denfity of
the Superior Regions can fupport ; as foon
therefore, as the Horizontal Impulfe ceafes,
the Clouds, by their own natural Gravity,
muft defcend in Rain.
Su cu amoderate Height, as we have
. here affign’d to fuch of the Clouds as con-
fit of aquous Exhalations, is accountable
for in a natural Way ; but. the more extra-
vagant Height, mention’d by Mr. Boyle, and
cited from Ricciolus, feems to be hardly
credible. That Author relates, that two
skillful Aftronomers, in their No&urnal
Obfervations in Framce and Italy, viz. Ab
hora undecima ufque ad mediam noltem, Lund
infra Horizontem pofitd, widerunt nubeculam
- ' quandam
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quandam lucidam prope Meridianum, fere ufque
ad Zenith diffufam ; que confideratis omnious;
non poterat nifi a fole illuflrars ; ideoque altior
effe debuit totd umbriTerra. i.e. They took
Notice of a Cloud, which appearing bright
at Midnight, and being (as they concluded)
enlighten’d by the Raysof the Sun, muft,
in their Judgment, have been higher, than
the proje&ted Shadow of the Earth., :

Bu T as the Shadow of the Earth (ob-
ferveable in Eclipfes) reaches far beyond

‘the Regions of the Moon; and there ‘only

terminates in a Cone, at the Diftance of
about 300,006 Miles ; it is hardly credi-
ble, that a Body of fo lietle Firmnefs and
Confiftency asa Cloud, fhou’d be capable
of refle&ing and tranfmitting Light from
fo immenfe a Diftance: And it feems there-
fore a more rational Conjeture, that the
particular Cloud defcrib’d above, might
rather be, one of thofe luminous Clouds;
fuperior to our Atmofphere (which we of
late fo often fee rifing out of the North;
and fhining with their own native Light)
than that it fhou’d be any common, or ex-
traordinary .Cloud, detach’d fo far from
the Body of the Earthy or Moon; and
fhining with derivative, or borrow’d Light,
from the Rays of the Sun.

TrEsE and the like luminous Clouds
(confifting, as they are generally fuppos’d,
of fulphureous and inflameable Vapourz,

K an
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and from thence deriving a natural Spriag,
or Levity, exerting it fel% in mounting up-
wards ; for fuch Vapours, aftuated by
Heat, wilt afcend in Vacsxo Boileano, with-
out any Medium to fupport them,) rife ta
a very greas Height above the common
Limits of our Armofphere. And fuch of
thefe Clouds, as, by their remarkable Ap-
- pearances in very diftant Places, have been
reduceable to Calculation, have exceeded
the Height of 40, 50, or even 6o Miles.
Of which we have an Inftance (Phél. Franf.
Numb. 360. Page 984.) in that extraordi-
nary Meteor of March 19, 1718, breaking
out from a dusky Cloud, and computed by:
the learned and accurate Dr. Halley, ta be
inaround Number 69 Miles in perpendi-
cular Height above the Surface of the
Earth. - '

Bu T as thefe bright and light Clouds
make no Difference 1n the Weight of the
Air, nor produce any Change in the Baxome-
ter, I{hall pafs them by, as Foreign to.
our Purpofe, (as well as that more remark-
able Cloud, obferveable in the Southerm
Hemifphere, and keeping a fix’d Station and
Appearance near the Sowth Pole; which
feers to be one of the Wonders, or Myfte-
ries of Nature, .lying without the Reach of
human Lmagination, to form any rational,
or even probable Conjeture about it) and

return
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return back to what bears a mor¢ immedi-
ate Relation to this Subjeft.

2. THE Aimofphere being (as we have
remark’d above) of fo great Depth and
Extent, and refting with its whole incum-
bent Weight upon the Surface of tlie Earth,
the general Preflure refulting from it, muft
be great in Proportion. Let us fuppofe a
cubical Foot of Water, taking it at the
Lowett, to weigh 63 (tho’ fome of our Eng-
ifb Authors have rated it at 76) Pounds ;
and that the Weight of the Air, as is evi-
dent in a Pump, ordinarily fupports a Co-
lumn of Water 33 Feet in Height. From
thence it will follow, that the gereral Pref:
fure of the Atmofphere, is equal to that of
an Qcean of Water furrounding the Globe
33 Peet it Depth. And confequently that
the Atmofphere impendent over Englasd
(computing it in fuperficial Meafure to be
39 Millions of Acres) amounts to more than

. Pifteen Hundred Thoufand Millions of

Tuns Weight, viz. 1,576,735,875; 000,
Tuns. '

ANDp fince it is the Property of all
Fluids, to raife and buoy up, all fuch Bo-
dies, which bulk for bulk, are lighter than
themfelves, lighter than the Meditm in
which they float : From hence alfo it will
farther follow, thatinanOcean of 4ir of fuch
intrinfick Weight, there muft be a Counter- -
poife more than fufficient, to fupport a far

greater
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reater Quantity of Clouds and Vapours,
%ain, or Snow, €5 than the Atmofphere ordi-
narily contains ; and abundantly more,than
atany one Time appears to be difcharg’d
from it. )
By the celebrated Dr. Halley’s Calcula-
_ tions, the Mediterranean Sea, in a Summers
Day, exhales in Vapours at the leaft 5280
Millions of Tuns; and the drying Winds,
he farther adds, are fometimes obferv’d, to
lick up an equal, or greater Quantity of
Vapours from the Surface of the Water,
than is exhal'd by the Heat of the Sun.
If therefore we fuppofe two or three fuch
drying Days to pafs, without any fall of
Dew, or Rain, to diminifh the Quantity,
there will be evidently rais’d up in Vapours,
and fupported at one Time in the neigh-
bouring Regions of the Armofphere, above
Thirty Thoufand Millions of Tuas of Water.
A N p, by this Means, it is poffible for
fome Parts of the Atmofphere, to be fome-
times even faturated, or over-charg’d with
Vapours ; which, as they afterwards hap-
pen, either to. be driven and difpers’d, or
colle&ted and accumulated by the Winds,
will accordingly produce moderate, or
plentiful fupplies of Rain, upon fome Parts
of the Continent, or exceffive Quantities in
others. 4
A ~ p from hence, in Appearance, are de-
riv’d,as well the wetSeafons, peculiar to fgme
Ol
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Foreign Climates, as the greateft Gluts of
Rain, fometimes incident to our own;
which proceed always from fuch a copious
Exhalation of Vapours, and generally from
fuch a previous Confluence of Clouds, and
Oppofition of Winds, (as we have already
-in Part intimated) the Latter, wiz. the op-
pofite, or contrary Winds, ftill driving on,
and bringing up frefh Supplies of Clouds
and Vapours rang’d on either Side ; where
(being check’d in their farther horizontal
Progrefs, and heap’d up in greater Quanti-
ties than the 4ér can fupport) they muft con-
fequently ftop, and,- fucceflively conden-
fing, fall ; much after the fame Manner,
and in fuch like Streams of Rain, as we
fometimes fee pendent from the Clouds,
and reaching down in continu’d Streaks, or

Lines, towards the Surface of the Earth; |

which are alwafys very violent, under, or
near the Place of Concourfe, but feldom ex-
tend to any wide Circuit, or Tradts of
Land.

T 1 & Reader will, Idoubt not, readily
excufe a fhort Digreffion here, in taking
Notice of fuch a mutual Approach, and
dreadful Congrefs of two Thunder Clouds,
as it is nobly imagin’d and defcrib'd by
Milson

e As when two Black Clouds
With Heavens Artillery fraught, comerat?ling on
er



(70)

Over the Cafpian ; then fland, front to froms
Hov'ring a While, *till Winds the Signal blow
To join their dark Encounter in mid Air.

efpecially fince thefe admirable Lines are
here inferted, not altogether for the Sake
and Pertinence of the Defcription, but with
a View of grounding fomething Philofo-
phical upon the fame Thought, farther pur-
fu’'d. Let us then fuppofe thefe two Thun-
der Clouds, thus moving in dire& Oppofi-
tion, to be very great, full charg’d with
Vapours, and juft upan the Point of falling.
Let us farther imagine them to be driven
_ with equal Strength by contrary Winds (ag
Thunder Clouds are commonly obferv’d to
- rife again{t the Wind ; which, by the Way,

1s the Reafon of their firft Appearance, bo- -

ing always Mountainous) and accordingly
to meet and mix, to be blended and con-
fus’d together ; the very fame Winds ftill
continuing to prefs them forwards towards
the Place of their mutual Concourfe and
Diffolution. Let us once more fuppofe the
fubjacent Country to lie fhelving, witha
general, or double Declivity ; and that,
leading into a fingle Valley, or Channel :
From fuch a real, or even partial Concur-
rence of Caufes and Circumftances, it is
incredible to imagine, how great a Quantit
of Rain fuch a Concourfe of Clouds will
appear to difcharge, and what a prodigious
nun-

!
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Inundation it will raife ; when the Waters
falling thus within the Compafs of fuch a
Declivity, are all collefted together into
one fingle Current, and that confin’d within
one narrow Paffage, or Channel ? And how
impra&icable it 15, for any common Build-
ings, fuch as Men raife for Convenience,
rather than Strength, to bear up againft a
Torrent of Waters, rowling down all at

‘once, with fuch impetuous Weight and

Force.

F » o M thefe Premifes, or fomething of
the like Nature, we may jn a very probable
Manner, account for thofe terrible Storms,
as well as for thofe great aud fudden Inun-
dations, happening lately at Sheffield inx729,
at Ripponden in 1723, and another near
Madyid in Spain, in 1725, or 1726 ; more
tragical in the Number and Qualisy of the
Perfons furpriz’d and drownr’d in it, than
either of the Former : Towards which, fuch
a peculiar Confluence of Clouds, and un-
happy Situation of the feveral Places, might,
in all Appearance, contribute more, than
any imaginary Lanrd-Spouts, or Catarallts
of Water pouriag from above; which are
ufually talk’d of, and fometimes receiv’d as
Matters of Fafl, upon thefe Occafions ;
tho’ they are feldom, or never feen, or
known in any inland Country, at fo remote
a Diftance from the Sea.

SOIT
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3-ITis ﬁ'e?ucntly obferv’d by Sailors, in
feveral Parts of the Ocean, that the upper,
or vifible Current of the Waters drives one
Way, at the fame Time, that an under
Current runs another Way ; and fometimes
in Courfes direly contrary. Agreeably to
which, as the Parts of the Armofphere are
more eafily feparable, than thofe of Water,
more capable of receiving any Impreflion,
and of propagating and continuing any Mo-
tion produc’d in them : It is certain that in
fo great a Depth of A4sr, as we have above
affign’d to it ; there may, and muft be often
Variety of Streams, or Currents of Air,
driving different Ways, in higher, or lower
Regions of the Atmofphere ; {ometimes at fo
great a Diftance afunder, as to move freely '
without Interruption ; and fometimes in, or
near the fame Level, or Horizontal Planes,
croffing and interfering with each other in
feveral different Caufes and Directions.
LE T us, for Inftance, allow + or ; Part
of a perpendicular Mile, for the under Cur-
rent of 4ér ;-and to the fuperior Regions,
and Streams of Air driving through them,
allot the fame Proportion. It is no uncom-
mon Thing, to find and feel a very fitrong
Wind below, whillt the Clouds remain
fix’d and immovable in their Station above ;
or,on the contrary, to fee the Clouds driving
with great Swiftnefs above, when all 1s
calm and flill below. Sometimes we may
difcover
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difcover two diftin& Squadrons of Clouds,
floating at different Heights, in Streams of
Air direltly contrary ; fometimes an inter-
mediate Wind arifing, by its fuperior
Strength, controuls and carries each of the
other Currents along with it ; or if they hap-
pen to be nearly equal, and neither of them
extinguifh’d, we may often, in fuch a Cafe,
obferve the Clouds to meet and mix, and to
encreafe all of a fudden in Bulk and Quan-
tity ; being driven and colleCted together -
by fuch a Complication of Winds blowing
towards the fame Regions of the Air from
different Quarters. And agreeably to this
Purpofe, in the very worft of Weather,
when it runs into either Extreme of Rains,
or Snow, it is reafonable to imagine, that
there is always the greateft Confufion in the
Streams of 4ir, and Confluence of Clouds
and Vapours above, when, by the Thick-
nefs of the Atmofphere, we can difcern the
leaft of it from below.

St~ c E therefore the Atmofphere is thus,
attually feparable into various Horizontal
Planes ; and thofe (as it often happens) with
different Streams of 4ir, and Squadrons of
Clouds floating through them: From
thence it will feemingly follow, not only that
the Weight and Temper of it muft be liable
to frequent, and fudden Alterations; but
that no regular, or certain Judgment can be

L form’d
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form’d of the genera| State and Quality of
the Atmofphere, without taking in the full Bx-
tent of it. Becaufe the Upper Regions of
the Aér, may be very different from the
Lower in their Effe@s and Indications ; nor
can any Change of the Weather be lafting,
-where there is not a fuitable Tendency in
the whole Atmaofphere to fupport and confirm
it,

A x p, upon this Account, as the Weight
~ of the whole Atmofphere runs through the
whole Bxtentof it ; and is, in Truth, the chief
Property concern’d, as well in ﬁxpwning-
the Clouds and Vapours, as in giving Way
upon any Abatement, to their Defcent in
Rain : So the Motions of the Baremeter de-
foending, in like Manner, upon the Weight
of the whole Armofphere; (rifing with the
Encreafe, and falling upon the Diminution
of it) muft be a more likely and reafonable
Prefage of the State of the Weather, than
any of the common Hygrdfcopes, or Weather
Houfes ; which depend altogether upon the
Moifture, or Drynefs of the 4ir near the
Surface of the Barth; and (how Myfterious,
or Ludicrous foever fome of them appear)
¢onfift ordinarily of a twifted Cord, or Gut 3
in damp Weather, {welling in Bulk, and.
thereby contratting in Length; or, on the
contrary when the 4ir, is dry, fhrinking in
Bulk, and thereby extending in Length.

I
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I r therefore we fuppofe; as it fometimes
happens, the lower Region of the 4irto be.
moift, when all above has a Tendéncy to
be fair and dry ; or the lower Region to be
dry, when all above Has a 'Tendency to wet
Weather : It is certain, that no Conje&ure,
taken from Part of the Armofphere, can be
fo well grounded, as what isderiv’d from
thé more general and prevailing Quality of
the Whole.

N o T that even in this latter Cafe, we
ean form any cereain Judgment of a Thing
fo mutable as the fucceeding State of the .
Weather : Becaufe the fudden Changes arid
Oppofitions of Winds, and Confufion in the
Streams of 4ir and Vapours driving above,
are ufually attended with Changes equall
fudden and irregular, as well in the Moti-
ons of the Borometer, as in the Temper and
Quality of the Weather. Within the (hort
Compafs of 48 Hours, I have obferv’d thefe
following (and it rarely happens, but that
the like, or greater Changes in the Wintee
Scafon may be equally obfervable) wviz,
iff, Awarm Wind and Rain out of the
8oath, the Glafs fiear Stormy. 24, A cold
North Wind, the Air clear and frofty ; the
Glafs betwixt Rain and Changeable. - 34, A
cold SowsherlyWihd and Rain for fi%, or éight
Hours ; the Glafs advmcixl:lg ftill eowards
Fair. 4th, A Weft Wind rifing gently, ?‘fd

'L 2 after
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after fome little Time blowing ftronger,
and clearing the Hemifphere, the Glafs in the
Beginning at fair, and afterwards finking to
changeable.

T 1 E two former Articles are above ac-
counted for ; in the two latter (where the
Difficulty and Irregularity lie) it feems very
probable, that the very fame Oppofition of
Winds, which in the lower Regions, by
mixing and jumbling together the Clouds
and Vapours, precipitated them in Rains,
might, by heaping up and accumulatin
the Air above, caufea gradual Addition to
the Weight of it ; and thereby keep the Ba-
rometer rifing, even whilft the Rains were
falling. And as the Weff Wind, at its firft
fetting in with a gentle Gale, feems alfo to
have added to the Accumulation, by the
Glafs Randing at Fair ; fo after it prevail'd
over the other Winds, and drove off the
accumulated 4ir from the Place of Obfer-
vation ; thé Mercary (by fuch a Diminution
of the Preflure upon it) fettled to Changeable.

Fr oM thefe, or the like inconfiftent
Effe@s and Appearances, it is obvious to
remark, that a real Diftintion may, and
ought to be made, betwixt the Barometer
and the Weather-Glafs ; the Former always
going right, as it is an Indication of the
Weight of the 4ir ; becaufe it is a regular
and even Counterpoife toit, in the feveral

' Degrees
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Degrees and Changes: of its Gravitation :
. But that the Latter may, and does fome-
times remarkably err (as in the Inftance
above-mention’d) in the Indication of the
" ‘Weather. ' :

Bu T then, as thefe extraordinary Op-.
pofitions of Winds, and Irregularities flow-
ing from them, happen but feldom, and
never laft very long ; they will not hinder,
but that the Rife and Fall of the Mercury,
will, generally fpeaking, be an ufeful Mo-
nitor, and ferviceable Direftion to us, in
other more regular, leafurely and fettled
Alterations of the Weather.

F r oM what has been here faid in Ad-
dition to the Theory of the Aimofphere, it
-appears, that the Sun daily and altually
raifes from the Surface of the Ocean, a pro-
: di%ious Quantity of watry Bubbles and Ex-

halations ; which the lower Regions of the
Air, by their Denfity receive, and tranf-
mitting upwards, fuftain at their proper
Height. Thefe the Winds, or Streams of
Air, moving above, varioufly tumble and
tofs about ; fometimes fcattering and dif-
perfing them in Regions far remote : And,
at other Times, collefting and amafling
them together in greater Quantities, than
the Atmofphere can fupport. And if to thefe
Premifes, we farther add, with the ingeni-
ous and learned Mr. Derkam, the Coldnefi_

o
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of the fuperior Regions (condenfing and
thickening -the Codts of thefe watrygBub-
bles; and either freezing them above, or
compaQing them into folid Drops, arnd
thereby encreafing their Weight, and giv-
ing them a Tendency towards falling) from
thefe and the foregoing Principles, and the
different AQion and Combination of thefe
natural Csufes ; the various Changes in the
Temper of the 4ir, the Unfteadinefs of the
Weather, and the Irregularity of the Sea-
fons, are deriv’d ; and may, in a reafbda.
ble Manner, be deduc’d and explain’d.

4 THAT theUpg::lf’legioﬁs of theds.
mofphere are aQually , or comparative-

colder than the Lower; was the receiv’d

)pinion of Ariffotle and the Naturalifts of
his Age ; and feems to have been grounded
upon the common and obvious Obfervation of
Snow and Ice melsing 4t the Foot and Sides
of the higheft Mountains, but lying undif-
folv’d, through all the Seafons of the Year,
at, or near the Tops of them. But from
whence this Coldtefs of the fuperior Regi-
ons proceeds, may deferve our Enquiry.

‘A s thereare Plenty of fulphureous and
inflamable Exhalations, extraéted by the
Heat of the Sun from the Juices of Plants
and Minerals; which (being rais’d up ta
a very great Hei%{n:, and, by thas natural
Principle of Attraltion, wﬁercby Things of
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3 fimilar Nature run together, there cal-
leBed in great Quantities, pent up within
the Clouds, and fir'd by Fermentation) dif-
charge themfelves in Light'ning and Thun-
der: Boon the contrary, it is equally cer-.
tain, by Experience, that ther¢ are other
volatile Particles, as well as feveral mineral
Extradtions and Compofitions, of a Nature
intenfly cald ; which, wherever they exert,
or extend their Effe€ls, produce natural, or
artificial Preezing,

Mr. BOTL E obferves, that a Solution
of Gunpowder in a due Proportion of Wa-
ter, will produce a great and fen(ible Degree
of Cold: And as Light’ning in its Nature

- and Bffets, bears the neareft Refemblance

to Guapawder ; fo it feems very prabable,
that the very fame nitrous and fulphureous
Particles, which, when colleGted and com-
prefs’d tagether in greater Qpantities, break
Qut into Flathes of Light’ning; when the

are more fcatter’d and difpers’d, and mix’d,
or diffolv’d in aqueous Exhalations, -may
produce the fame Degree of Cald above,
as they are, by Experience, found ta caufe
below. From hence however, in hot fulery
Weather, we may account for that agreea«
ble refrefhing Coolnefs obfervable in the dir,
after aStorm of Thunder and Light’ning,
viz. From the Solution of the nitroas and
fulphureous Vapours, whereof the Light’n-

~ ing
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ing confifts ; many of which (being fird
at every Flafh, and quench’d in their De-
fcent through the Drops of Rain) remain
floating in the lower Regions of the Air,
and produce that grateful Refrigeration in
the Lungs and Blood, of which we are moft
fenfible, immediately after the Ceafing of
the Storm. To this alfo may in Part be
afcrib’d the peculiar Chilnefs and Coldnefs
of fome of the Summer Winds and Rains;
and even in the Winter Seafon, the nitrous
Particles floating in the 4ir in frofty Wea-
ther, are by Gaffendus,and other Philofophers,
held, to make the moft fenfible Addition
to the Sharpnefs of it. . _
T H1s, in Appearance, feems to be a par-
tial Caufe, contributing, in fome Meafure,
towards the Coldnefs of the middle Re-
gions of the 4ir ; but can by no Means be
admitted as an adequate, or fufficient
Caufe forit. Let us therefore, befide this,
farther confider, that as well under the
Southern, as the Northern Pole, there are
vaft Tracts both of Sea and Land, cover’d
with fix’d, or floating Mountains of Ice, or
unfathomable Depths of Snow ; which have
lain undiffolv’d there for many Centuries ;
and, by the Obfervation of Sailors to Green-
land, feem, in fome Places atleaft, by the
different Strata of Snow, to reccive a yearly

Encreafe.
THESE
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TuEsE then, as cold naturally pro-

~duces cold, feem to be the great Magazines

of Nature, from whence that Quality of
the fuperior Regions is deriv’d and fup<
ply’d : But how, or by what Means, the
Communication is- carry’d or, will admit
only of prefent Conjettures, ’till Tinie and
Philofophy make Way for future Difcove-
ries. Whether the Winds may contribute
towards it, by blowing from the North and
Sowth, with greater Steadinefs and Conftan-
cy in the Regions above, than in thofe be-
low ? Whether the Sun, keeping always
within the Tropics, may not fo far lieat and
attenuate the Tropical 4ir, as to draw in
continual Supplies of colder and more con-
dens’d Air from the polar Regions, to pre-
ferve the Balance? Or whether the Mobn,
may not have the fame influence, in raifing
a Tide, and continuing the Circulation of
it, through the vaft Ocean of A4ir above,
as fhe is found by Experience to caufe in
the feveral Oceans of Water here below ?
Or laftly, whether the Communication be-
twixt the Polar Regions, may not depend
upon other Caufes unknown to us ; and as
it is certain from the common Effe&ts and
Operations of the Load-Stone, that there
is a continual Stream of magnetic Particles,
flowing near the Surface of the Earth, and
paffing from Pole to Pole : So, whether

' M there



(82)

theremay not, in like Manner, be fomething,
analogous to.it, pafling through the middle
Regions of the Atmofphere, in a Stream of
Vapours, or Particles, intenfely cold, and
thereby anfwering the great Endsof Na-
ture, in cooling the upper Regions of the
Air,in giving a Check to the Rife of the Va-
pours, in condenfing and precipitating ma-
ny of them in Dews, or Rains, in forming
the {everal Kinds of i\/leteors, in aCuating
and giving Force and Strength to the
Winds, which, befides other Caulfes, feem
to depend, as well upon the frequent and
fudden Condenfations of the Air by Celd.

as upon the Rarefaltion of it by Heat ; and
to require the mutual and alternate Ation
and Reaion of both. (As Mr. Derbam
Phyfico Theology. Note p. 15, 16. in Part cons
firms and obferves.) -

A x p agreeably to this Obfervation, the
temperate Zones, being, by their Situation,
liable to different Degrees and frequent Vi-
ciffitudes of Heat and Cold, are, by Expe«
rience, found to be the chief and only Seat
of the variable Winds: Whereas in the
torrid and frigid Zones, the Degrees of
Heat and Cold being more equal, conftant
and regular, the Winds blowing within
~ their refpeétive Limits are {o too.

By the daily Revolution of the Earth
upon its own Axis, the 4ir within the Tro-

pice
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pics paffing daily.under the meridian Heat
of the Sun, is to a great Degree rarify’d
and attenuated by it: In the Confequence
of which, the more cool and heavy Air
preffing in, to preferve the Balance ; and
following the apparent Motion of the Sun
towards' the Weft, caufes a general Eaff
Wind to blow round the Globe on each fide
of the Aquator ; which, being at all Sea-
fons of the Year, nearly equal and con-
ftant, can produce little Alteration, ei-
ther in the Weight of the 4ir, or the
Rife, or Fall, of the Mercury within the Tro-
pics.

"~ Tuk very fame Effe& (of little or no
Variation in the Height of the Mercury)
equally follows from the intenfe and fettled
Coldnefs of the polar Regions, whereby the
Air above is to fuch a Degree condens’d and
continu’d in a State of Denfity, as even to
refift the Impreflion of the Winds, and
thereby prevent any notable Changes in its
Gravitation. And agreeably to this Pur-
pofe, Mr. Boyle, from the Voyages to Green-
land, &c. remarks ; that the Mountains of
Ice in thofe Northern Climates, by the ex-
traordinary Weight, or Refiftance of the
Air reﬂ:in%1 upon them, give a certain and
gradual C <:c£O to any fuch diftant Winds,
as blow dire@ly upon them ; fo as either to

becalm the Ships, or render their Ap-
) M2 " “'proaches
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proaches very flow and leifurely towards
them. o

Bu T then, on the other fide, when any
of thefe large Mountains, or Iflands of Ice,
are loofen’d from their Foundations, and
fail with the Current from the polar Re-

ions, toward the Tropic; they are gene=
rally follow’d with a ftrong North, or Laffer-
ly Wind, driving them forward ; and as
fome of thefe are defcrib’'d by Travellers,
as rifing in Height, and finking in Depth,
from §o to 140 Fathoms, and extendin
in Bulk and Circumference feveral Miles ;
It is certain, that fuch a prodigious Accre-
tion of Snow and Ice (advancing ftill with
its broad Bafis out of the Ocean, in Propor-
tion as the upper Parts melt and diffolve)
muft be attended with very great and fen-
{ible Effe€ts upon the Air and Vapours of
warmer Climates ; and often Caufe thofe
unfeafonable bleak Winds, and Storms of
Hail in the Summer Months, which fome
Philofophers have with Reafon afcrib’d tq
them. -

A s the polar Regions are the inexhaufti-
ble Stores and Magazines of Cold, I fhall
only add, what Dampier and other Travel-
lers confirm ; that in the Sourhern Latitudes
beyond the Tropic, the Sourh Wind is as
remarkable for being Cold, and the North
Wind for bringing Heat and Thunder

: Storms,
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Storms, as the contrary are with us. So
that on each fide of the Globe, at equal -
Diftances from the Line, the very fame
Eftimate may be reafonably made, both of
the Temper of the Winds, of the State and
Weight of the Atmofphere, and of the
Quality of the Weather: And the fame
eneral Rules and Obfervations upon the
Barometer, will confequently (mutatis ma-
tandis) hold good in one Hemifphere, as well
as in the other.
T o make the Changes in the Gravita-
tion of the Air more difcernable, feveral
Inftruments have been contriv’d, and Ad-
ditions made to the Barometer. The Firft,
was by affixing to it, a circular Plate of .
Brafs, divided into equal Parts, and figur'd,
with a Pulley.in the Centre, and a2 Weight
fufpended, turning a moveable Hand back-
wards and forwards, according to the Rife,
- or Fall, of the Mercary; and thereby dif-
covering and pointing out, upon the figur’d
Plate, any the leaft Change, or Variation
in the Weight of .the Air. But this Inftru.
ment was found to have this Inconvenience,
that in fome Mecafure defeated the Truth
and Exaltnefs of it, wiz. The Cord, or
String to which the Weight, moving the
Pully, hung, wou’d in damp Weather be
contralted, and in dry Weather be exten-
ded ; and by fuch Contraltion, or Exten-
T ‘ ’ fion,
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fion, turp.the Hand, tho’, in the mean
Time, the Mercury had neither rifen, nor
fallen, '

T o remedy this, another Barometer was
eontriv’d, with that Part of the Tube,
where 'the Quick-Silver rifes and.falls, of a
larger Bafe ; and a flender Pipe (immerg’d
in Oyl of Tartar fwimming upon the Quick-
Silver) rifing from it to the Height of 36,
or 4o Inches; and each fo proportion’d,
that for every Inch the Mercury afcended
in the larger Tube, the Oyl of Tartar, in
the flender Pipe, might rife 10 Inches. But
this alfo was attended with much the fame
Inconvenience, as the Wheel Baromeser.
For as the Weather grows Hat, or Cold,
the Oyl will rarify, or condenfe, and, by
Confequence rife, or fall, when the Mercury
i no ways alter’d in its Situation. '

SincEe therefore the Mercayy will al-
ways rife in Proportion to the Wéighe of
the 4ir, and remain at the fame perpen-
dicular Height, however the Tube be in-
clin’d: The beft and moft convenient Con-
trivance for a Beromerer, {eems to be that
of a floping Tube, rifing upright from the
fragnant Mercury to the Height of 28 Inches;
and then reclining and running off in an
Angle, to the'Length of 12 Inches, and to
the perpendicular Height of 3 Inches ; ac-
cording to which Frame, for every 'lexlch

B ‘ " that
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that the Mercury rifes in the -perpendicular
Tube, it will rife in the floping Tube 4
Inches ; and thereby make any Changes
in the Gravitation of the 4ér more dif-
cernable. . _

BEesipks thefe, there are other Baro-
meters of a more modern Invention, con-
triv’d o as to encreafe the Rife and Fall of
the Mercury to 30, 60, or even to 100
Inches; but then as they are more nice and
accurate in their Conftru€tion, and difficult -
in their Management, they are fitter for
the Clofets and Speculations of Philofo-
phers, than to be introduc’d into common
- Ufe, or accommodated to the ordinary Ca-
pacities of Mankind. :

Bu Tt whatever Ufe they are defignd
for, or how different foever their EffeGs
and Appearances may be ; they are all of
them to be accounted for upon the fame
Philofophical Principles, véz: by the Weight,
or Spring of the 4ir, or both together, a&t-
ing in a Manner fuitable to the daily Alte-
rations, liable to be produc’d in them.

A 1 the Clofe of this Account of the
Barometer, it may not be improper to add -
an Abftra&t of fuch Obfervations as have
been made upon it, by Perfons of un-
queftionable Skill and Authority. Thofe of
the celebrated Dr. Halley (which are the
main Grounds of this Difcourfe, and to

which
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which moft of the Obfervations, fince made;
are, in fome Degree, referable) are as fol-
ow. ° ‘

1.-T u A T in calm Weather, when thie
Air is inclin’d to Rain, the Mercury is coms
monly low.

2. Twu AT it is generally High in good,
ferene, fettled, fair Weather. L

3. T Hu AT it finks loweft of all on very
great Winds, tho’ they are not accompanied
with Rain ; according to the Point of the
Compafs from whence they blow.

4. T u A1, Ceteris Paribus, the greateft
Height of the Mercury is found, when an -
Eafterly, or North-Eafterly Wind blows ; if
it be not too ftrong.

5. Tu AT incalm frofty Weather, the
Mercary is generally High.

6. T 1 a1 after very great Storms of
Wind, when the Mercury has been low, it
ufually rifes very faft.

7. T u a7 in the Latitude of 44° and
about Ten Degrees on each fide (being the
Seat of the variable Winds) is the gre‘a:te(.’c

i Y- Varie
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Variation of the Height of the Mercury;
the Rife and Fall of it gradually decreafing
towards the £quaror, and Poles ; fo as with-
in the Tropics, and near the Polar Circles,
to ftand at near the fame Height in all
Weathers. v

For the Satisfa&tion of the Curious,
I {hall here 4nfert, as I find it ffated bya
learned Author, the general Scale of the
Barometer in all Latitudes, viz. near, or un-
der the Line, the Mercury is obferv’d to rife,
or fall, about Two, or Three Tenths of an
Inch. At 15 Degrees Latitude, either
North, or South, one Inch. At 30 Degrees,
2 Inches. At 45 Degrees, 3 Inches. At
60 Degrees, the Rife, or Fall, diminifhes
again to 2 Inches. At 75 Degrees, to 1
Inch. And in 81 Degrees, to lefs thana
Fourth Part of anInch. And as for the
intermediate Spaces betwixt the Numbers
fpecify’d, the Rife, or Declenfion of the

ercury, is- gradual, in Proportion as the
Latitude approaches nearer to, or recedes
from. the 45th Degree ; tho’ according to
Dr. Halley lirom 5, to §5 Degrees (upon
Account of the different Temper, Change-
ablenefs, and frequent Oppofition of the
Winds, within thofe Latitudes) the Mer-
¢ury, taking its higheft Rife and loweft Fall,
varies little from the ftated Height of 3

Inches.
: N Tais
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T u1s general Eftimate, we muft here
remark, is fettled chiefly with regard to the
ordinary Courfe of the Weather; for in
violent Storms and Hurricanes, which
fometimes happen within the Tropics,
the Depreffion of the Mercury is much lower
than the Proportion here allotted to it.
And to this I fhall farther add, that the
Station and Height of' the Barometer muft
alfo be taken upon, or near the Sea-Coafts ;
becaufe within the Continent, in Proporti-
on to the Height of the Land above the
Level of the Sea, the Scale of the Berometer
diminifhes in all Latitudes.

T 1 e following Rules whereby to judge -
of the Weather, are deliver’d by Dr. Harrss,
as the Refult of Mr. Patrick’s long Obferva-
tion and Experience. -

1. I n the Barometer of common Form,
the Motion of the Mercary does not exceed
3 Inches in its Rifing, or Falling.

“ 2, THAT its leaft Alterations are to be
minded, in Order to the judging rightly of
the Weather by it.

3. Fue Rifing of the Mercyry prefages,

in general, fair Weather ; and s Falling,
foul Weather ; -as Rain, Snow, high Winds
and Storms. \

4. IN
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4. Ix very hot Weather, the Falling of
the Mercury fore-fhews Thunder. 4

§. I'n Winter, the Rifling prefages
Froft ; and ia frofty Weather, if the Merca-
ry falls three or four Divifions, there will
certainly follow a Thaw. But in a con-
‘tinw’d Froft, if the Merewry rifes, it will cer-
tainly Snow. S

6. WHE N foul Weather happens foon
after the Palling of the Mersazy, oxpe& but
little of it. And on the conttary, expe&t
but little fair Weather; when it proves fair)
fhortly after the Mercury has rifen.

7. I N foul Weather, when the Mercary
rifes much and high, and {o continues fof
two or thrée Days before the foul Weather
is quite over, then expe& a Continuance
of fair Weather to follow.

8. I~ fair Weather, when the Mercary
falls much and low, and thus continues for
two or.three Days before the Raiti comes ;
then expelt a great Deal of Wet, and pro-
bably -high Winds. S

9. T 1 s unfettled Motion of the Mer
sury denotes uncertain and changeable
Weather. -

N2  10.You
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10. Yo u arenot fo firitly to obferve
the Words engraven on the Plates (tho’ for
the moft Part it will agree with them) as
the Mercury’s Rifing and Falling: For if
it ftands at much Rain, and then rifes up to
Changeable, it prefages fair Weather ; altho?
not to continue fo long, as it wou’d have
done, if the Mercary were higher: And fo
on the contrary, if the Mercury ftood at
Fair, and falls to Changeable, it prefages
foul Weather ; tho’ not fo much of it, as
if ithad funk down lower. Vide Harris’s
Lexicon, under Barometer, where Dr, Halley's
Obfervations, with the Reafons of them,
are alfo incerted. -

I T woud be often of great Confequence,
to form a probable Judgment, fome few
Hours before hand, of the enfuing State of
the Weather ; whether it may be likely to
continue, or liable to a fudden Alteration?
But altho’ in fuch an Enquiry (by the pecu-
liar Situation and Uncertainty of our Cli-
mate) we can arrive at little more than bare
ConjeCtures ;- yet even here, a good Baro-
meter will be of Service to us, in giving us
fome little Light and Intimation. But
then, in this Cafe, we muft confine our
Infpetion wholly to the Surface of the Mer-
-e#ry within the Tube; and examine the

: | particulay
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particular Figure and Appearance of it,
with great Strittnefs and Attention.

1. I » in a common upright Barometer, the
Surface of the Mercury appears perf?e&ly
plain and Level, the Preffure of the 4ir is
" equal and fteady ; and the Weather will -
generally continue for fome Hours, much
the fame, as about the Time of Obfer-
vation.

2. I ¢ in wet Weather, it appears round,
or convex, rifing higher in tﬁe Middle of
the Tube, than at the Sides, the Preflure
of the 4ir is encreafing, and an Interval of
fagr Weather will commonly follow foon
aiter, ’

3. Ir in changeable, or fair Weather,
the Surface of the Mercury appears to be
concave, or deprefs’d more in the Middle,
than at the Sides of the Tube ; the Preflure
of the Air is decreafing, and the Weather
will, in a few Hours, become cloudy, and
fometimes Rainy, or Windy. (Thefe Ob-
fervations, it muft be addéd, require a clear
Tube of near half an Inch in Diameter, the
pureft Quick-Silver, and a ftrong Side Light
to make them diftin& and vifible ; but if
the Tube be fmall, the Light weak, and at
a Diftance, or the Mercury foul and droﬂ;ly,

the
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the different Appearances of the Surface,

will be fcarce diftinguifhable,. or afcertain’d
to any Truth, or Exatnefs.)

4. In all Judgments form’dl of the en-
fuing Weather, it is a main Poffalatum,
that the Wind continues -in the fame State
and Quarster ; for if there be a fudden
Change, Encreafe, or Oppofition of Winds,
the Weather, for the Reafons above given,
will commonly change, and take a diffe-
rent Turn with them. -

AFTER folarge and full an Acconns
of the Nature, Reafons and Ufes of ‘the
common Sart of Barometers, it may pér-
haps be in fome meafure Serviceable, or
Entertaining to feveral of my Readers, to
add two or three eafy Rules for trying and
judging. of the Goodnefs and Suffitiency
of them, as well as for amending fuch De-
fe@s as are ordinarily found 1 fome of
them. As, L . ‘

1. Ix a Berometer adjufied to  a  Sitna-
tion and Scale of threeInches, obferve the
Diftance from tht Surface of the ftagnant
Mercary, to the loweft Line upon the gra-
duated Plate (when that within the Tube
ftands at changeable) that it be cxally o8
Inches; if it be more, the Quick-Silver
can never ife to festled Fair ; if % be'lefs,

. it
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it can never {ink to Stormy. In the former
Cafe, fhortea the Tube, by grinding, or
filing, oc elfe add tq the Mexcary in the
Ciftern ; in the latter fink the Vertex of
the Tube, and the Ciftern lower.

2 L\A,v your Finger, with a gentle
Preffure, upon the ftagnant Mercury ; and if
it immediately rifes and vibrates in the
-Tube above ; itisto a juft.Degree fenfible
of the Changes in the Gravitation of the
" Air; but if it produces ro correfpondent
Motion in the Mersury within the Tube,
it is a certain Indication, that the Cavity
of the Tube is too narrow, and not allow-
ing fufficient Room for the free Play of the
Quick-Silver, you muft change the Tube
for one of: a wider Bore; and place it iin its
Sread. . : ~
A fmall Tube will, it is evident, fave
Quick-Silver, but be of little Ufe in judging
of the Weather; becaufe by the Coh=fion
of the Parts of the Aercury m fo flender a
Cytinder, by the Refiftance and Oppofition
of the Sides of the Tube ; or, perhaps, by
fome little Afperities within the Motion
produc’d in it, will be fo very {low and dila-
tory, that I have often obfervd the
Mlercary not to begin to- fall, till the Day'
after a Glut of Rain; ner torife toits pro-
per Heighe, ’till two or three Days after

: the
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the Setting in of fair Weather. So, that in
this Refpe@, a flender Tube, not unlike
the Ladies Almanack, gives no Notice of
the Changes of the Weather, ’till they are
altually paft.

3- T u & common Sort of Quick-Silver,
after it hasftood in a Barometer {everal Years,
becomes lefs fenfible of the Impreffions of
the Air, lefs capable of anfwering, by a
correfpondent Motion, thedifferent Changes
in its Gravitation.

THi1s may be caus’d, either .by the
drofly Parts of the Quick-Silver, rifing to
the Top, and adhering to the Sides of the
Tube ; or by fome imperceptible Bubbles
of Air difengaging and expanding them-
felves in theVertex of the Tube ; which,
we have obferv’d above, ought to be void
of Air ’ :

F o &, ‘if (according to Mr. Boyle’s Cal-
culation, when the Preflure of the Armo/-
phere is taken off ) a Cubical Inch of com-
mon Air, will extend it felf above 10,000
Times its natural Dimenfions : It is certain
that two or three Bubbles of Air, expan-
ded in fuch a Proportion, will be more
than fufficient to fill up the Vertex of
the Tube ; and thereby obftru the Rifing,
or Force of the Defcent of the Mercary, be-
low its proper Standard. ' I
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- Ix this latter Cafe, apply a live Coal,
or hot Iron, to the upper Extremity of the
Tube ; and the Rarefaion of the Air (if
there be any) when encreas’d by the Heat,
will immediately difcover itfelf in the De-
greflion of the Mercury.

Bu T the Remedy in both Cafes is the
fame, viz. to take out the Tube and the
Quick-Silver, and after cleaning the Tube
well within, and clearing off the drofly
Parts of the Quick-Silver with great Care
and Bxa&tnefs, fill the Tube, with a compe-
tent Addition of freth Mercary, and fix it
up again.

- 4. I ¢ the Tube be thin, and the Bore
wide, you muft tie it to a pliable Stick,
or Whalebone, of equal length, before you
fill, or invert the Tube: Otherwife, the
Weight of the Quick-Silver will endanger
the Breaking of the Tube.

IT jsalfo of fome Confequence, when
the Tube is large, and the Bore wide,
to have the Ciftern large in Proportion,
- and entring fo far into the back Part of
the Prame, as to admit of the Sufpenfion
of the Tube, in, or near the Centre, and
thereby allowing a circular Column of Air
free play in ating upon the ftagnant Mer-
¢ury : By which Means, as the Weight, or’
Preflure of the Air, will be more equal,

o fteady



(98) .

fteady and uniform; fo the Rife and Fall
of the Mercury will be more entire, regular
and fenfible.

I~ fhort, the finer and purer the Quick-
Silver is, :the larger the Tube, and the
more exallly fmooth and cylindrical the
Cavity within ; with fo much the greater
Freedom and Fecility will the Morcary
play, and conféquently more plainly and
fenfibly fhew any notable Change in the
Gravitation of the Air.

By a moderate Attention to what has
been deliver’d upon this Subje@, evea
People of ordinary Capacities, may right-
ly apprehend, and competently underftand,
the Nature and Ufe of the Weather-Glafs ;
and find it of real Setvice to them, in
the proper Dire&ion and Accommodation
of their rural Affairs: Thete being fio re-
markable Change, or lafting Interval of
any Sort of Weather, but what the Barome:
ter, to a careful and skillful Obferver,
gives fure and previous Notice, both of the
setting in, the Continuance, and Determi<
. nation of it, fo as not to leave fuch ay
attend to it, altogether under the fame
Uncertainty with thofe who judge at ran<
dom, without any natural Grounds; of
Prefages, -to fupport their Conjeftures.

Bu T then, in otder to form from
thence a probable Judgment of the State

of
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of thé Weather, . the Barometers we' con«

fult muft be .in their Kind; and nice-

ly fenfible: of the Impreflions of the s~
mofpheré : And all fuch: Perfons as wou’d
be curious -in' them, and well affur’d of the
Tyith and Exa&nefs of thofe Infrumtents;
upon which they ground their Obferva~
tions, muft not grudge the Expence of pur-
chafing from the very beft Hands.

As for fuch Weather-Glaffes, as have

~ been lately hawk’d about ‘the Country,

by néedy Por¢igners, or pedling Philofo-
phers, it may not be improper to Caution
my Readers, that they.are, generally {peak-
ing, very " great Clieats and Impofitions
upon thofe, who, for the Sake of the
Meannefs . of . the Price, are perfgaded to
buy them: The Cavity of the Tube, be-
ing, in many of them, fcarce large enough
to -receive an ordinary Pin ; and the Quan-
tity of Quick-Silver being confequently
too fmall, either to force the 4ir out of
the Tube, at the firft; or to be regularly
affelted Ly' it afterwards, according to the
Difference of its Gravitation, .

I fhall only add, by Way of Advertife-
ment. - That it may perhaps, be an In- -
ducemént to fome of the Gentlemen of

- Lincolnfbire, to deal with Mr. %onashan

Siffon, Mathematical Inftrument Maker, at
the Corner ‘of Beaufors Buildings, in-the
.  Strand,
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Strand, .London ; that e is -their Country-h .
Man, and eminent for his great Skill, Accu-
racy and Fidelity, both in the Conftru&ion
of his Barometers, and in whatever other
Works he undertakes, or delivers out '§f
his Hands. L A
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