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A Diftourfe concerning Weather, (o¢c. By the learn-

ed Dr Garden of Aberdene. Written by way of
Letter, to Mr. Henry Scougall, Proteflor of
Theology in that Univerfity , and communicated to
the Phil. Soc. of Oxford, by the reverend Dr Mid-
dleton,Provoftof #he Kings College in Aberdeen.
Str.

~Am forrie, 1 can give you no better fatisfadtion in
this account youdemand of the Conjeture we had
lately occafion to talk about, my other neceffarie di-
verfions and the few obfervations Thave made, render it
the more imperfe. However fince 'tis your pleafure,
you fhall haveit asitis; and ifit come afterwaﬂis to be
cleared & confirmed by the joynt obfervations and fen-
timents of others, it may pafs for an Aero-Statical Hy-
pothefis of the various changes of the Weather.

We have been hitherto to feek for an intelligible ac-
count of the afcent of Vapours, the ballancing of the
Clouds and their dropping down again intorain; and
the wind bloweth where it lifteth, and we know not
‘whence itcometh,nor whither it goeth ; and’tislike our
conjectures about the more immediate caufes of all thefe
may be ftill uncertain Guefles, yet the works of God are
fought out of all thofe that take pleafure inthem: and
the late known properties of the Air, vig. its weightand
Spring have made men more inquifitive in this matter
then formerly : and youknow how by the obfervations
of the Baro{cope they perceive that theAtmofpheres Gra-
vity is not always the fame, and are furpriz’d to fee the
Mercury {ubfide for the moft part in Foggy, rainy, wins
dy, orcloudy, weather; and onthe contrary to afcend
and be higheft in calm and clear feafons. I fhall not
ftay here to tell you the Conje¢tures of others about this,
but fhall only take occafion to confider how this may
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ferve to put us in the right rode in our enquiries about the
Variations of the weather.

And firft the Air being a fluid, we are to take notice of
thofe properties which it has in common with other flu-
ids, and thofe wherein it differs from them, in {fo far as
they concern this matter, It agrees with all other fluids
in thisthat it Gravitates; and again it has this peculiar
property (which isnot {o much obferv'd of other fluids,)
thatits fpecifical Gravity is not alwaysthe fame. Now
you know according to the certain rules of the ballancing
of fluids amongft them{elves, every fluid {pecifically ligh-
ter then another will afcend.and emerge aboveit, and
every fluid fpecifically heavier will defcend and fubfide
below. Thusifa Glaflein whofe bottom there is oyl be
fill'd with water, the oyl will emerge above,but if the
water be drawn out with a Siphon, and the Air (a {pecifi-
cally lighter fluid,) fucceed, the oyl will fubfide again.
Now there is fome certain proportion between the  {peci-
fical Gravities of the fluid of Air, and of that which af-
cends in Vapours and falls down again into rain; and if
this proportion ‘were ftill the fame, ‘tislike we would
have no commixture of thofe fluids, but the Vapours
would either always float above or always ftay below.
But this proportion of their fpecifical gravity is frequent-
ly changed ; forit isknown that water when warm and
tepid is lighter then when itis cold (and yet perhaps too
the fmall particles of it (if figured according to des Car-
tes hisconjectue,) are more capable of afcending in Va-
pours in froft then at anether feafon, as being more ex-
tended, and fo having a larger portion of the fluid of
Air tobear them up; )and the daily obfervations of the
different heights ot the Mercury in the Barofcope do
make appear-that the /Atmofpheres gravity is not always
the fame. And now from thefe known properties may
be cafily deduced a ftatical account of the rifing of Va-
pours, their being carried in the Air in Clouds and their
talling down again intc rain, For
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For if we may be allowed to fuppofe that when the At-
mofphere is heavieft, there is fome fuch proportion be-
tween its {pecifical gravity, and that of the fuid of Va-
pours, as there is betwesn water and oyl's the Vapours
according to the known taws of fluids muft needs aicena,
and fo long as this proportion continues they muft needs
float above inthe Air: but when the Atmeipheres gra-
vity is chang'd, the Vapcurs muft fail down again.
Thusyou fee how eafily this may beaccounted for, and
how reafonable this fuppofition is from the known pro-
perties of thefe fluids.

Now let us fee whether thisaccordswirh obfervation
and experience. And firft asto the afcentof Vapours, I
donot know any determinate Inftrument that will In-
dicate their afcent ascertainly as the Barofcope does the
change of the Air's weight (for our common Hygrofcopes
are not very exact, and befides I {uppofe their change by
moifture thews rather thefalling then the rifing of Vapours)
yet there are two or three obfervations which {feem certain
Indications of their afcent: as firft, if the Horizon and
the remote Hills feem Smoakie and inconfpicuous,fo that
nothing can be feen at any diftance, and thattho’ the
Heavens be not cloudy, but clear, and tho’ there be no
Fog nor yet any Cap of Clouds upon the Hills (which do
rather indicate the falling of Vapours,) again if when
you look to any diftant part of the Country round about
you, itappear all inan undulating motion (and this you
know our Countrie People call by the name of Summer
Colts in the Air,) thisfeems to be a fign of the plentifull
rifing of Vapours, for thisis only occafioned by looking
through an unequall waving Medium, which makes fre-
quent infle&ions of the beams oflight, asyou fee any
objet feems to have a tremulating motioninall its parts
when you look upon jt through Smoak. Another Indi-
cation of the afcent of Vapours {feems to be the copious
rifing of Steams above waters, marith groundsand fens,
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which is frequently feen in frofts and in cool nightsin
Summer. To thefe I may add the rednefs of the- Sum
({o as to be eafily look’d upon, and moon,a confiderable
time before their fetting orafter their rifing.Now fince I
have had occafion to make obfervations of theBacofcope,
I have always taken notice of all thefe, when the Mer-
cury was rifing and confequently in the increafe of the
Atmofphere’s gravity; I have then frequently obferved
how inconfpicuous and as it were Smokie the Horizon &
" remote Hills would appear tho’ there were no Cloudsin
the Air, and in whata tremulous motion remote objects
feem'd to be, aud how copioully the Steams did arife
from waters and marilhes, and how red and eafie to be.
looked on the Sun was for a confiderable time before fet-
ting. But on the contrary when the Mercury has been
low in the Barofcope and fo the Atmofphere’sgravity lefs,
I have obferved none of thefe effe&ts, but the remote
Hils were clear and diftin& (unlefs fome times a Cloud
had falln down upon them,)and no waving to be obferv-
ed in' the Air nor Steams from the waters. Iknownot
whether T may add here a conjeGture about the great
light & the Capraz faltantes which are fome nights to be
feen in the North. I have taken notice of them ufually
when the Mercury has beenhigh in the Barofcope; and
‘then they appearing in that quarter of the Heavens
where the Sun is at that time below the Horizon, this has
given me occafion to think that perhaps the Steams of
Vapours may have afcended{o farin the Atmofphere as
to bé beyond the Rarth’s fhadow in that part of the Hori-
zon, andfo by refracting the beams of light towardsus
to occafion that light and thofe Capra faltantes.It may
be confidered alfo whether the red skies in the Evening
which - betoken fair weather, do not proceed from the
height of the Clouds occafioned at that time by theen-

creafe of the fpecifical gravity of the Atmofphere.
Now asto the falling down of the. Vapours again, f}tt) lis
vifible
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vifible by their gathering into thick and datk Clouds; by
the falling down of Clouds and Mifts on the tops of
Hills, and thick fogs in the Air, and by their dropping
down into rain, fnow, &c. and that thefe do ufually fail
out only when the Mercury f{ubfides a little, and confe-
quently when the Atmofphere’s gravity islefs, is the con-
ftant obfervation.of thofe who have had occafion to take
notice of the changes of the Barofcope. And thus you fee
hew this Hypothefis for the afcent of Vapours and falling:
down of rain, grounded on the changes of the Atmol-
phere’s gravity anfwers daily obfervation & experience’

Againft this it may be objected, that it is obfervable
many times that even when theMereury in theBarofcope
isrifing there will be rain, and particularly fometimesin
North Eaft Winds. 'To this I anfwer that the Vapours
will fall down into rain not only when the fpecifical gra-
vity of the atmofphere is leflened, butalfo if the Clouds
have been carried for fome while towards one quarter of
the Heavens by theWinds,& then if theWindsdo fudden-
ly change into another quarter thefe Vapours,which were
formerly {cattered into {mall particles and {o did eafily
float, are fuddenly driven together into little dropsand-
fo muft needs fall down into rain, and therefore the fal-
ling of rain while the Mercury is rifing is obfervable enly
upon the fudden change of contrary Winds.

But let us confider in the next place whether thofe fre-
quent commetionsin the Airwhich we call Winds, may:
not be accou:ted for upon the fame Principles, and this

‘we fhall do as formerly by looking into the nature of 2.
fluid in the general and of the Air in particular, asto flu-
idsin generall, that known definition of Archimedes is
univerfally acknowiedged, Quod earum partinm minus-
preflzz expellantura magis preflis; {o that if there be any
portion of a fluid of a far lefle preffure and refiftance then:
the reft, the whole fluid runsin a current thither, till all’
be reduc’d to an Equilibrium. This principle. is {o unj--
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vetfally received and known that we need not ftay to
makeit good. Now asto the fluid of Air in particular,
it is evident, as has been already made appear that ’its
preflure is not always the fame. And ’tis very probable
(which Experience will determine by making joynt ob-
fervations of theBarofcope in feverall places of the Earth
at the {ame time,) that the Air's gravity is not alike
chang’d throughout the whole Atmofphere in an Inftant;
but that the Mercury may have fubfided in theBarofcope,
and confequently the Air become lighter, at Londen,
for example, when there is no fuch change obferv'd at
Paris or Edinburg. Now this {uppofition doth give usan
intelligible accountof Windsfrom the known nature of
fluids, For when the Air becomes fpecifically lighter in
one place, or its preflure leflened, the Neighbouring
parts of the Atmofphere whofe weight is not thus leffen~
ed, run thither in a Current till the Atmofphere therea-
bouts be reduc’d to an Aquilibrium again;and according
to the portion of Air thus chang’d and the leflened or ac-
quired degrees of the weightand {pring, the currentsand
Winds are ftrong or weak, of a long or fhort continu-
ance.
Now Obfervation and Experiencedo agree with this,
the Mercury being found to fubfide for the moft partin
the Barofcope at the rifing of Winds ; atleaft it is obferv'd
to be in motion, and either rifing or falling, or confe-
quently there isachange in the Atmofpher’s preflure at
that time. And thuswe have an Intelligible and Aero-
Staticalaccount, of the afcent of Vapours, of their fal-
ling down again intorain, and of the currentsand Im-
petuofity of Winds, from this known property, the Va-
riation of the Atmefphere’s gravity.

But Iacknowledg the great difficulty remains ftill how
to account for the different changes of the fpecifical gra-
vity of the Atmofphere ; and to this1 fhall at prefent only

fay thele two things, 1. Thatitisvery ordinary and al-
lowable
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lowable to endeavour a rational accountof the feveral
Phenomena of a portion of matter from {ome known pro-=
perty of thatbody which it makes up or whichacts upon
it, tho' there cannotprefently be given a Mechanical ac-
count of that property its felfe. 'Thusall theappearan-
ces, which were formerly refolv'd into a Metus Vacus,
are now accounted for by the weightand {pring of the
Air, tho' the Air's weight and {pring be not refolv’d into
their true Mechanifm. AndinthisallTaim atisto offer
the moft natural and. rational method for refolving the
ordinary changes of the weather, and to make appear
that'tis more eafie and intelligible to account for the fal-
ling of rain and the impetuofity of Windsby the change
of theAtmofphere’s gravity,then to explicate the change
of the Air'sweight from the rain and Winds.

But now as to the thing its felf, there can hardly be
expected a fatisfactory account till we come to know the
caufe of gravity in general, and of the Air’s weight in
particular; and therefore I fhall only here offer 2 or 3
hintswhich perhaps may incite others to confider it more
narrowly and 1. it is now almoft generally acknowledg’d
that there muft needs be a fluid much more {ubtil then
common Air and ofa far greater preflure then Air which
isthe caufe ofthe continuity and cohefion of all terref-
trial bodys, andinwhich the Air {eems asit were to float
and to haye the fame relation to it, asthe Vapours doin
and have to the Air, and therefore if we could reach its
nature and properties it might be confidered what influ-
ence this may have upon the change of the Air’s gravity.
Or 2. Seeing the Infufion of one Liquor into another in
Chymical preparations will alter its {pecifical gravity fo
that the bodys which were formerly born up init, will
fall down and be precipitated (as the particles of Gold
floating through Agua Reges will be precipitated by the
infufion of another Chymical Liquor, ) it may be confi-
dered whether plenty of Nitrous Steams or fome fuch

mixture



Lo9s]
mixture may not alter the Air's fpecifical gravity. Or'3.
We may poflibly come to a nearer refolution of this by
confidering the influence which the Heatand Cold have
upon the Air’s {pring. The Airyouknow has this pecu-
liar propertie which is not {o much obferv'd of other flu-
ids, that itis indu'd with Elafticity as well as gravity, and
therefore we are to confider what influence the change of
its {pring may have upon the change of its weight, and
it {feems evident that the encreafe of its {pring doth di-
minifh its weight, and the leflening ofits {pring willen-
creafe it: for upon the encreafe of the Air's {pring, the
Air is rarefied, and{o a lefler portion of it preffes upon
the fubjacentfluid, but when it is leflen’d the Air is con-
denfed, and fo 4 greater portion of it prefles upon the
fubjacent body. For example let us{uppofe the {pringy
particles of Air, to be like to the {pringy hairsof Wooll,
or the fpring of a Watch; and that many Millions of
rows of them go to makeup the Cylinder of Air which
from the top of theAtmofphere preffes upon_the Mercury
in the Barofcope and keeps it fufpended to the height of
30 Inches; let us fuppofe this Air rarified; fothatallits
{pringy particles expand themfelves, and therefore fhut
offof this Cylinder fome Thoufands of thofe rows; ‘this
Cylinder ‘being now made up ofa farlefler number of
-thofe rows of particles, muft needs have a lefler preflure
upon the Mercur, fo that itwill fubfide perhaps to 2.
And thus it continues till the Air’s {pring be weakned,
and fo the particles crowded againinto narrower room.
Now if thisbe found to hold in the Theory, Experience
{eemsvery well to anfwer it; forI have hitherto obferv-
"ed that in Cold weather and fharp Frofts the Mercury
rifes higheft in the Barofcope,and if the forreign meafures
agree with-ours it is ufually higher here thenin France
or ltaly. ,
I thall here after all fubjoyn two or three obfervations

-which may ferve to confirm what has been faid. The
firft
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firft is of the courfe of the weather under or near the Line.
I have read inthe 2d, and 4th, parts of Purchas his Pil-
grims, (and I doubt not butlater Travellers atteft the
{fame truth,) that in Brafl and Guiana in Admerica ; in
Guinea, Congo and Athiopiain Africa ; inthe Eaft-Indies
and the Maldive Iflands, they have almoft continual
floods of rain from about the beginning of May to the
end of Axzguff, whichthey call their Winter, and the reft
of the Months of the year fair and clear weather, which
they call their Summer ; fo that when the Sun is neareft
tothem they have conftant rains, and when remoteft,
fair weather. And thisIimpute amongft other caufes to
the extraordinary rarefaction of the Airand leflening of
its {pecifical gravity there at that time, fothatthe Va-
pours in the Neighbouring parts of the Air do all flow
thither, and defcend asit were infloods of rain. And
as this is reckon’d to be the caufe of the Inundation of
the Nileand fome other Rivers, {fo perhaps this may be
the reafon alfo why thole Cvuntries which are Neigh-
bouring to them, and fomewhat remoter from the Line,
fuch as £gypt and the like, have feldom or never
any rain. "

My 2d,Obfervation is of the Barofcope v73. that when
the Wind is North, North-Eaft, or North-Weft, the
Mercury ever rifes, and f{o the Air is heavier, but when
the Wind comes trom the South, South-Eaft, or South-
Wett, it falls and fo the Air’s gravity islefs; by which
we may {fee what Influence the Cold and Heat have upon
the Air's weight ; and you know a Cold, Wind is faid to
drive the Sais of a Ship much more forcibly then a
Warm.

My 3d, Obfervation is of an Experiment of the Ho-
nourable Mr. Boyle as I find it fet down in the Philofo-
phical Tranfa&ions Numb. 63. Pag. 2048, 2049. I
made, faith he, by Diftillation a blood red Liquor, which
cheiflly confifted of fuch faline Spirituous particles as

Cc may
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may be obtain’'d from the maffe ofblood in human bo-
dys; this Liquor is of fuch a Nature that if a Glafs Vi-
ol about halffilled with it be kept well ftopt, the red Li-
quor will reft as quietly as any ordinary one, without
fending up any Smoak. But if the Viol be unftopt {o that
the externalAir be permitted to come in,within a quarter
of'a Minute or lefs there will beelevated a copious white
Smoak, which will not only fill the upper part of the
Glafs, but plentifully pafsoutinto the open Air, till the
Viol be againfiopped. And a little afrer he addes -------
1f the unftopt Viol were plac’'d in our Vacuum, it would
not emit any vifible Steams at all, nor {fo much as ap-
pear in the upper partof the Glafsits felf that held the
Liquor; whereas when the Air was by degrees reftor'd
at the ftop-cock, thereturning Air would prefently raife
the Fumes firlt into the vacant part of the Viol, whence
they would afcend intothe Capacity of the Receiver;
and likewife when the Air that was requifite to {fopport
them was Pumped out, they alfo accompanied it as
their unpleafant {fmell evinced, and the red Spirit, tho’
it remain’d unftopped, emitted no more fumes, till the
new Air wasletin again;{ofar He. Such you fee was
the proportion between the gravity of the Vapoursof
this red Liquor and the Air, that the Air being inits
ordinary degree of gravity thefe Vapours did afcend;
but the Air's gravity being much leffened in the Receiver
by the Pumping out a great deal of it,and fo expanding
the {prings of the reft, it was notable to elevatethofe
Vapours.

~ Thus, §ir, in obedience to your Commands, I have
feribled over my thoughts about this matter, and yon
{ee how neceffarie it is for eftablifhing a Theory of the
weather, to havea more Univerfal correfpondence in
obferving joyntly the Various changes of the weatherin
diftant places; the feveral quarters of the Wind, their

trength, the time of their rife and continunance; the va-
rious



[ ro01]

rious changes of the Barofcope obferved by an Univerfal
meafure agreed upon; the changes of {eal'd and open
Thermometers,of Hygrofcopes, &c. And the Latitudes
and Longitudes of the places. I doubtnotbut there may
be feveral Inquifitive Perfons engag’d in making fuch re-
marks s and if it werethought fit to employ the excel-
lent Correfpondence which has been eftablifhed through-
out the Learned World in publifhing fuch joyntobferva-
tions, asthey do many ufefull things in other parts of the
Hiftory of Nature, we might poflibly arrive at a more
determinate and ufefull knowledge of the nature and
caufes of Vapours, Wind, Rain, &c. and the various
alterations of the weather, and find out this Pretexs in all
its changes.
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