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The ingeniots Author propofés, in the Sequel of this
Work, to give an Account of new Plants only, or at
leaft {uch as have not been well figured by.others : If
he proceeds with the fame Exaénefs, as I don’t doubt
he will, the Work very well deferves Fncouragement 5,
for of Plants thus figured afid defcribed, there can be

no. future Doubts.
Happy had it been for us, had the Antients left fuch

Types or Defcriptions of "thefe they recommended as
confiderable for their Ufe in Medicine. This would have
faved the Learned World mreh Labour and Study in
an Enquiry, which *tis to be feared. for want of fuch
Helps, will prove unfuccefsful.

L An Attempt to folve the Phenomenon of the
Rife of Vapours, Formation of Clouds and Defcent
of Rain. In a Letter from Dr. J.T. Delaguliers,
L L.D. F.R.S. to Dr. Rutty, R. S. Secr.

§ I R, .
TI—I E Reafon of my writing upon a Subje@ which

1 hasbeen fo often treated of, is, that none of the
Accounts hitherto given of this. Phenomenon (at leaft
that [ have met with) feem to me fufficient to {olve all
the Gircumftances of it.

Dr. Niewentyt and fome others {ay — That Parti-
cles of Fire {eparated from the Sun-Beams, by adhering
to Particles of Water, make up Moelecule, or {mall Bo-
dies fpecifically lighter-than Air, which therefore, by
hydroftatical Laws, muft rife and form Clouds that

remain fufpended when they are rifen up to fuch an
Height
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Height that the Air about them is of the fame fpeci.
fick Gravity with themfelves.

That Rain is produced by the Separation of the Parti-
cles of Fire from thofe of Water, which laft being then
reftored to-their former fpecifick Gravity, can no longer
be fuftained by the Air, but muft fall in Drops. See
Niewentyt’s Religions Philofopher. Contemplation
19. From Sed. xiii. to Se&. xxv.

Now this is liable to feveral Obje&tions, Fir#, It is
builr upon a Suppofition that Fire is a particular Sub-
ftance, or diftin& Element, which has never yet been
prov’d by convincing Experiments and fufficient Obfer-
vations ; and which the Reverend Mr. Hales has in his
late excellent Book of Vegetable Staticks fhewn to be
an ill grounded Opinion, making it very plain, that in
Chymical Operations thofe Bodies which had been
thought t¢ become heavier by Particles of ‘Fire adhe-
ring to them, were only {o by Adhefion of Particles of
Air, &’c. which he hasthewn to be #b/orbed in great
Quantities, by fome Bodies, whilft it is generated (or
reduced from a fixt to an elaftick State) by others 3 nay,
that it may be abforbed and generated fuccefliive by
the fame Body, under different Circumftances.

Secondly, If we fhould allow the above-mentioned
Suppofition, the Difficulty will ftill remain about the
Producion of Rain by the Separation of the Fire from
the Water; For Dr. Niewwentyt afcribes this Effedt to
two different Caufes. Fir#, to Condenfation (Ses#.
xxiii,) Saying, « That when contrary Winds blow
“ againft the fame Cloud and drive the watery Par-
« ticles together, the Fire that adhered to them gets
¢ loofe, and they (becoming then fpecifically heavier)
« precipitate and fall down in Rain”, Then in the

very
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very next Seff. he afcribes it to Rarefaltion, when he
fays, % That when-a Wind blowing obliquely upwards
« caufes a Cloud to rife into-a thinner Air (7. e. fpe-
« cifically lighter' than it felf ) the Fire which by
v fticking to the Particles of'Water rendered them light-
« er, extricates it felf from them, and afcending by its
« Lightnefs, the Water will become too heavy, not
“ only to remain in this thin and light Air, but
¢« even in a thicker and heavier near the Earth, and
« fo.will be turned into a defcending Dew,Mift, or Rain,
« or Snow, or the like, according as the watery Va.
« pours are either rarefied or compreffed”.

‘The firft of thefe Caufes of Rain is contrary to Expe-
rience ; for when two contrary Winds blow againft
each other over any Place of the Earth, the Barometer
always rifes, and we have fair Weather. For then (as
Dr. Halley fays, in Philofophical Tranf. No. 183)
the Air being accumulated above, becomes fpecifically
heavier about the Clouds, which (inftead of falling in.
to Rain, as Dr. Niewenty? fuppofes) afcend up into
fuch a Part of the Atmofphere, as has the Air of the
fame fpecifick Gravity with themfelves.

If the falling of Rain might be attributed to the fe-
cond of thefe Caufes, then every timea Cloud is encom-
pafled with Air fpecifically lighter than it felf (whe-
therit be when by the blowing away fome of the fupe-
rior Air, that which is about the Cloud becomes ra-
rer as it is lefs comprefled, or by the Cloud being dri-
ven upwards) Rain muft neceflarily follow ; whereas
one may often fee the Clouds rife and fall without Rain,
even when the Barometer fhews the Weight of the Air to
be alter’d. For that happens only when by the great
Diminution of the fpecifick Gravity eof the Air about

the
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the Cloud, it has a great Way to fall ; in which Cafe,
the Refiftance of the Air, which increafes as the
Square of the Velocity of the defcending Cloud,
caufes the floating Particles of Water to come ‘within
the Power of each others Attraion, and form fuch
big Drops, as being fpecifically heavier than any
Air, muft fall in Rain.

No gentle Defcent of a Cloud, but only an acce-
lerated Motion downwards, produces Rain.

N.B. I don't mean that the quick Defient of a
Cloud is the only Caufé of Rain; becaufe the Shock
from a Flafb of Lightning, and the fudden return
of the Air, after the Vacaum made by the Flafb,
will condenfe the floating Vapour into Water; and
alfo the fame Clond which in the free Air, might be
carried horizontally without being turned into Rain,
meeting with an high Hill in its Way, will be
condenfed and fall in Drops ; efpecially if, in the
Day-time, it be driven by the Wind out of the Sun-
Jbine, againfl the fbaded Side of the Mountain.

Befides all this, if Particles of Fire were joined
with thofe of Water to raife them up, thofe igneous
Particles muft be at leaft 1000 Times greater in Bulk
than the watry ones; fo that a Perfon, who at the
TOR of a Hill, has his Hands and Face in a Cloud,
muft feel a very fenfible Warmth, by touching a
much greater Surface of Fire than Water in the
Cloud, and afterwards find the Rain produced from
that Vapour fenfibly colder; whereas the contrary
is proved by our Senfes ; the Tops of Hills, though
in the Clouds, being much colder than the Rain at
Bottom.

C There
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There is another Opinion concerning the Rife of
Vapours, namely, that tho’ Water be fpecifically
heavier than Air, yet if its Surface be encreafed by
very much diminithing the Bulk of its Particles,
when once raifed, it cannot cafily fall ; becaufe the
Weight of each Particle diminifhes as the Cube Root
of its Diameter, and the Surface to which the Air
refifts, only as the Square Root of the faid Diame-
ter : That we fee this in the Duft in Summer, and
in Menftruums that fuftain Metals diffolved, which
are fpecifically heavier than the Menftruums.

But this will not explain the Phenomenon ; be-
caufe .though the Encreafe of Surface (the Weight
remaining the fame ) will in a great Meafure hinder
( or rather’ retard) the Defcent of fmall Bodies
moving in the Air, by reafon of its great Refiftance
to fo large a Surface; it will for the fame Reafon
alfo hinder the Afcent. For the Rife of Duft is owing
to the Motion of Animals Feet in it, or to the Wind:
Whereas Vapours rife in calm Weather, as well as
windy ; neither do they, like the Duft, always fall
to the Ground when the Wind ceafes to blow.

The third Opinion, and which is moft commonly
received, is, that by the A&ion of the Sun on the
Water, {mall Particles of Water are formed into hol-
low Spherules filled with an Awra, or finer Air
highly rarefied, {fo as to become {fpecifically lighter
than common Air, and confequently that they muft
rife in it by hydroftatical Laws. As for Example,
If a Particle of Water, as it becomes a hollow
Sphere, be only encreafed ten Times in Diameter,
its Bulk will be encreafed a thoufand Times ; there-

fore
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fore it will then be fpecifically lighter than common
Water, whofe Ipecifick Gravity is to that of Air, as
850 to 1; then if the Denfity of the Aura, or Spi-
rit within the little Shell, be fuppofed ¢ Times lefs
than that of Air, or as 50 to 850, that Ipecifick Gra-
vity of the Shell, and its Contents will be to that
of Air, as 9oo to 1000; therefore fuch an aqueous
Bubble muft rife till it comcs to an Aquilibrium in
Air, whofe Denfity is to the Denfity of that in
which it began to rife, as 850 to 945 nearly. But
it appears by Experiments, that Air rarefied by an
Heat which makes a Retort red hot, is -only en-
creafed in Bulk, or dilated 3 Times; by the Heat of
boiling Water only i3 or near two Thirds; and by
the Heat of the Humane Body (fuch as will raife
Vapours plentifully ) only 12 or about . I own my
Objection may be anfwered, by fuppofing the Sphe-
rule of Water to be more encreafed in Diameter, as
for Example 20 Times ; becaufe then if it be filled
with Air only % rarer than common Air, it will be
fpecifically lighter, and capable of rifing to a confi-
derable Height.

To give this Solution all its Force, let us-exprefs
it in Numbers. Let Aand W ( Fig. 1.) reprefent

1 —_Bll]k =T B =T
“ Flg\]. 7A._ %é J WW%[Z y
. Bullk=8ooo, Veight=y ' Bull=80 0 gty =850.

a w

- L}r_————-%soao. %}’?ﬁ—: 850.

Ca a Par.
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a Particle of Air, and one of Water of equal Bulk>
then will the Weight of A be to the Weight of W
as 1 to 850, their Bulks being equal. If the Par-
ticle of Water be blown up into a Bubble (w) of 20
Times its Diameter, then will its Bulk be to its
Weight, as 8oco to 850, whilft a Sphere of Air
(a) of the fame Bignefs, has its Weight as well as
Bulk equal to 8oco: Now if an Air or Aura } rarer
than common Air be fuppofed within the watry Bub-
ble to keep it blown, it will be the fame as if 3 of
the Air of (2 ) was carriéd into (w ) and then the
Weight of (w) would be encreafed by the Num-
ber 6000 ; fo that the Shell of Water being in
Bulk 8000, would be in Weight 850 4~ 6000 = 6850,
whilft an equal Bulk of Air weighed 8000, and con-
fequently the watry Bubble would rife till it came
to an Air, whofe Denfity is to the Denfity .of the
Air next to the Surface of the exhaling Water as
6850 to 8ooo.

This is the ftrongelt Way of ftating the Hypo-
thefis. But to fupport it, the following Queries muft
be anfwered.

LQuery 1t, How comes the Aura, or Air in the
Bubbles, to be fpecifically lighter than the Air with-
out them, fince the Sun’s Rays, which a& upon the
Water, are equally denfe all over its Surface ?

Query 2d, If it could be pofiible for a rarer Air to
be feparated from the denfer ambient Air, to blow up
the Bubbles (as Bubbles of foaped Water are blown
up by warm Air from the Lungs, whillt the am-
bient Air is colder and denfer) what would hinder
that cold Air by its greater Preflure, from reducing

the
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the Bubbles to a lefs Bulk, and greater fpecifick Gra-
vvity than the Air, efpecially fince Cold can be com-
municated through -fuch thin Shells, and the Tena-
city of common Water is very {mall when com-
pared to that of foaped Water ( whofe Bubbles,
notwithftanding that Tenacity) are foon deftroyed by
the Preflure of the outward Air, as the Air within
them cools ?

Query 3d, If we fhould grant all the reft of the
Suppofition, yet this Difficulty will remain. If
Clouds are made up of hollow Shells of Water filled
with Air, why do not thofe Clouds always expand
when the ambient Air is rarefied, and prefles lefs
than it did before, and alfo fuffer a Condenfation,
as the ambient Air is condenfed by the Accumula-
tion of the fuperiour Air?

If this Condenfation and Rarefa&tion fhould hap-
pen to the Clouds, they would always continue at

the fame Height, contrary to Obfervation’; and we
fhou’d never have any Rain.

From all this it follows, that the Condenfation
and Rarefaltion of the Vapours, which wmake
Clouds, muft depend upon another Principle than
the Condenfation and Rarefaition of the Air:

And that there is fuch a Principle, I fhall endea-
vour to fhew.

LeMMa
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LEMMA,

The Particles of all Fluids have a repellent Force.

LUIDS are elaftick or unelaftick: The ela-
4" ftick Fluids bave their Denfity proportionable to
their Compreflion, and Sir Ifzac Newton has de-
monftrated (Princip. Lib.ii. Sect. v.) that they confift
of Parts that repel each other from their refpetive
Centers. Unelaftick Fluids, like Mercury, Water
and other Liquors, are by Experiments found to be
incompreffible ; for Water in the Florentine Expe-
7iment could not by any Force be comprefled into
lefs Room, but ooz’d like Dew through the Pores
of the hollow golden Ball in which it was con-
fined, when a Force was apply’d to prefs the Ball
out of its fpherical, into a lefs capacious Figure.
Now this Property of Water and other Liquors
muft be intirely owing to the centrifugal Force of
its Parts, and not its want of Vacuity ; fince Salts
may be imbib’d by Water without encreafing its
Bulk, as appears by the Encreafe’ of its fpecifick
Gravity. So Metals, which (fingly) have a certain
fpecifick Gravity beyond which they cannot be
condens’d, will yet receive each other in their In-
terftices fo as to make a Compound {pecifically
keavier than the heavieft of them; as is experienced
in the Mixture of Copper and Tin.

ScH o
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ScHoL1IUM

‘By encreafing the repellent Force of the Par:
ticles, an unelaftick or incompreflible Fluid may
become elaftick, or a Solid (at leaft a great Part of
it) may be changed into an elaftick Fluid; and,
vice versd, by diminifhing the repellent Force, an
elaftick Fluid may be reduc’d to an unelaftick Fluid,
or to a Solid. That the Particles of Quickfilver,
Water and other Liquors are likewife endued with
an attracive Force, is evident from thofe Subftances
running into Drops in an exhaufted Receiver, as
well as in the Air, and likewife their adhering to
other Bodies. The Attrattion and Repulfion exert
their Forces differently : The Attraction only aéts
upon the Particles, which are in Contact, or very
near it; in which Cafe it overcomes the Repul-
fion fo far, as to render that Fluid unelaftick,
which otherwife would be fo; but it does not
wholly deftroy the Repulfion of the Parts of the
Fluid, becaufe it is on Account of that Repulfion
that the Fluid is then incompreffible. When by
Heat or Fermentation (or any other Caufe, if there
be any ) the Particles are {eparated from their Con-
ta@, the Repulfion grows ftronger, and the Parti-
cles exert that Force at great Diftances, {o that the
fame Body fhall be expanded into a very large Space
by becoming fluid, and may fometimes take up more
than a Million of Times more Room than it did in a
folid or incomprefiible Fluid. (See the Queries at the
End of Sir Ifzac Newton’s Opticks.) Thus is Water

by
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by boiling, and lefs Degrees of Heat, changed into
an elaftick Vapour rare enough to rife in Air, Oils
and Quickfilver in Diftillation made to rife in a
very rare Medium, fuch as remains in the red-hot
Retort, and fulphureous Steams will rife even in an
exhaufted Receiver, as the Matter of the Aurora
Borealis does in the thinner Part of our Atmo-
iphere. If Aqua-fortis be poured on Quickfilver,
a reddith Fume will rife much lighter than common
Air ; fo alfo will Fumes rife from Filings of Metals,
from Vegetables when they fermentby Putrefaction ;
and (as the Reverend Mr. Hales has fhewn) feve-
ral folid Subftances by diftilling, as well as Fer-
mentation, will gemerate permanent Air.

That Heat will add Elafticity to Fluids is evi-
dent from numberlefs Experiments, efpecially from
Diftilling and Chymiftry : But what is needful to
confider here is only, that it acts more powerfully
on Water than common Air; for the famc Heat
which rarefies Air only : will rarefy Water very
near 14000 times, changing it into Steam or Va-
pour as it boils it: And in Winter, that fmall De-
gree of Heat, which in Refpect to our Bodies ap-
pears cold, will raife a Steam or Vapour from Wa-
ter at the fame Time that it condenfes Air.

By a great many Obfervations made by Mr.
Henry Beighton, F. R. S. and my felf; upon the
Engine to raife Water by Fire, according to Mr.
Newcomen’s Improvement of it; we found that the
Water in boiling is expanded 14000 times to gene-
rate a Steam as ftrong (7. e. as elaftick ) as common
Air, which therefore muft be near 16} times fpe-

cifically
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cifically lighter. And that this Steam is not made
of the Air extricated out of the Water is plain,
becaufe it is condens’d again into Water by a Jer
of cold Water fpouting in it ; and the little Quan-
tity of Air that comes out of the injeCted Water
muft be difcharged at every Stroke, otherwife the
Engine will not work well. There is alfo another
Experiment to confirm this.

EXPERIMENT.

ABCD is a pretty large Veflel of Water, which
muft be fet upon the Fire to ‘boil. In this Veffel
muft be fufpended the glafs Bell E, made heavy
enough to fink in Water; but put is, in fuch a
Manner that it be filled with Water when upright,
without any Bubbles of Air at its Crown within, the
Crown being all under Water. As the Water boils,
the Bell will by Degrees be emptied of its Water,
being prefs’d down by the Steam which rifes above
the Water in the Bell ; but as that Steam has the
Appearance of Air, in order to know whether it be
Air or not, take the Veflel off the Fire, and draw up
the Bell by a String faften’d to its Knob at Top,
till only the Mouth remains under Water ; then, as
the Steam condenfes by the cold Air on the outfide
of the Bell, the Water will rife up into the Bell ar
F quite to the Top, without any Bubble above ir,
which fhews that the Steam which kept out the
Water was not Air.

N. B. This Experiment fucceeds beff when the
Water bas been firfl purg’d of Air by boil-
ing, and the Air-Pump.

We know by feveral Experiments made on the

Fire-Engine (in Captain Szvery’s Way, where the
D Steam
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Steamis made toprefs immediately on the Water) that
Steam will drive away Air, and that in Proportion
to its Hear; though in the open Air it floats and
rifes in it like Smoak.

Now if the Particles of Water turn’d into Steam
or Vapour repel each other ftrongly, and repel Air
more than they repel each other; Aggregates of
fuch Particles made up of Vapour and Vacuity may
rife in Air of different Denfities, according to their
own Denfity dependant on their Degree of Heat,
without having Recourfe to imaginary Bubbles
form’d in a Manner only fuppofed, and not proved,
as we have already thewn. I own indeed, that if
the watry Particles bad no repellent Furce, they
mufl precipitate in the fame Manner that Duft
will do after it bas been raifed up ; bur we have
200 many Obfervations and Experiments to leave
any Dounbt of the Exiffence of the repellent Force
above-mentioned. Neith-v caw I foew by any Ex-
periment, how big the Moleculz of Vapour muft be
awhich exclude Air from their Interflices, and whe-
ther thofe Molecule do vary in Proportion to the
Degree of Heat by an Increafe of repellent Force
in each warry Particle, or by a farther Divifion
of the Particles into other Particles flill lefs 5
but in gemeral we may reafonably affirm, that the
Rarity of the Vapour is propertionable to the
Degree of sts Heat, as it happens in other Fluids
( See Phil. Tranfact. Numb. 270.) and that, though
the different Degrees of the Air’s Rarefation are
alfo proportionable to the Heat; the fame Degree
of Heat rarefies Vapour much more than Air.

Now to thew, that what has been faid will ac-
count for the Rife of Vapours and Formation of

Clouds,
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Clouds, we muft only confider ; — whether that De-
gree of Heat, which is known to rarefy Water
14000 * Times, being compared with feveral of thofe
Degrees of Heat in Summer, Autumn and Winter,
which are capable of raifing Exhalations from Wa.
ter or Ice; the Rarity of the Vapours (eftimared by
the Degree of Heat) will appear to be fuch, that
the Vapour will rife high enough in Winter, and
not too high in Summer, to agree with the known
Phenomena.

That the Effets are adequate to the Canfes in
this Cafe, I think I can make out in the following
Manner, viz.

The Heat of boiling Water, according to Sir Ifzac
Newton’s Table (Phil. Tranfat. Num. 270) is 34,
the mean Heat of Summer 5, the mean Heat of
Spring or Autumn 3, and the leaft Degree of Heat,
at which Vapours rife in Winter (2/zas the mean
Heat of Winter) is 2. The Rarity of Vapour pro-
portionable to thefe four Degrees of Heat, is 14000,
2058, 1235, and 823. The Rarity of Air is,in Sum-
mer 900, in Spring or Autumn 850, and in Winter
800, the Denfity of Water compared with theabove-
mentioned Denfities, being inveriely as Oze to the faid
fore-mentioned four Numbers. The Heights abovethe
Earth to which the Vapours will rife, and at which
they will bein @quilibrio, in an Air of the fame Den-
fity with themfelves, will vary according to the Ra-
rity of the Vapour depending on the Heat of the Sea-

* As the Digreffion wou’d be too long to mention here thofe Objervations on
the Fire-Engine, which fhew that the Vapour from boiling Water is expanded
14000 Times more than cold Water 5 I refer the Reader to the 6th Seétion of
25¢h Contemplation of Niewentyt's Religious Philofopher, where be proves
by an Experiment made with an olipile, that one Inch of Water produces
Y3365 Inches of Vapour; which, confidering the great Allowances made a-
gainft the Affertion, may well be ¢all’d 14000,

D2 fon.
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fon. Forthe Vapour which is raifed by the Winter’s
Heat, expreflfed by the Number 2, when the Air's
Rarity is 8co, will rife to (and fettle at ) an Height
of about the Sixth of a Mile, when the Baromerer is
above 30 Inches high. But if the Heat be greater
then, the Vapours will rife higher, and pretty much
higher if the Sun fhines, though in frofty Weather, the
Barometer being then very high. If the Barometer
falls, and thereby brings the Place of Equilibrium
(for Vapours raifed by the Heat 2 ) nearer the
Earth, then alfo will the Heat be encreafed, the Va-
pour more rarefied, and confequently the new Place
of Aiquilibrium fufficiently high. It is to be obferved,
that in Winter, when the Heat is only equal to 2,
the Air is denfeft clofe to the Earth, which has not
any Heat fufficient to rarefy it near the Ground, as
happens in warm Weather ; therefore the Vapour
will rife gradually in an Air whofe Denfity decreafes
continually from the Earth upwards; neither will
the Vapour be hindered of its full Rife, by any Con-
denfation from a greater Cold of the ambient Air,
the Air being then as cold next to the Ground where
the Vapour begins to rife, as it is at any Heighth
from the Earth.

The Vapour which is raifed by the Heat of Spring
or Autumn exprefled by Number 3, will rife to the
Height of 33 Miles, when the Barometer is at 30,
and the Air’s Rarity is 850. But then, as the Air
is hotter nearer the Ground than at the Height of
half a Mile or a Mile, the Vapour will condenfe as it
rifes ; and as the Air, when the Earth is heated, is
rarer near the Ground than at fome Height from it,
the Place of Zquilibrium for Vapour will, upon

thefe
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thefe two Accounts, be brought much lower than
otherwife it would be; as for Example, to the
Height of about a Mile, which will agree with
Phenomena.

In Summer, the two Caufes above-mentioned en-
crealing, the Vapour raifed by the Heat 5 ( whofe
Place of Aquilibrium would be 5z Miles high, if the
Vapour after it began to rife was not condenfed by
cooling, and the Air was denfeft clofe to the Earth)
will fettle at the Height of about 13 or 2 Miles,
which is alfo agreeable to Phenomena.

Lafily, As the Denfity and Rarity of the Vapour
is chiefly owing to its Degree of Heat, and in a imall
Meafure to the encreafed or diminithed Preflure of
the circumambient Air, when itis not confined; and
the Denfity and Rarity of the Air is chicfly owing
to the increafed or diminifhed Preflure, by the Accu-
mulation or Exhauftion of fuperior Air, whilft Heat
and Cold alter its Denfity in a much lefs Propor-
tion ; the Clouds made of the Vapours above-men-
tioned, inftead of conforming themfelves to the al-
tered Denfity of the ambient Air, will rife when it
is condenfed, and fink when it is rarefied ; and alfo
rife or fink ( when the Preffure of the Air is not al-
tered, and its Denfity very little changed) by their
own Dilatation, owing to Heat or Cold; as may be
obferved often, by feeing them change their Height
confiderably, whilft the Barometer continues exactly
at the fame Degree, and the Thermometer’s Liquor
rifes or falls very little, and fometimes not at all,

As for the Manner how Clouds are changed into
Rain, I have hinted it in the Beginning of this Pa-
per; but for farther Satisfa&ion, I refer the Reader

10
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to Dr. Halley’'s Account of it, in the Philofophical
Tranfactions ( Numb. 183.) in which I entirely ac-
quiefce, having always found it agreeable to the Phe-
nomena.

If by publithing thefe Thoughts, I have explained
the Rife of Vapours, in a more fatisfactory Way

than has been done before; or if I have only given
ufeful Hints co othérs more capable of doing ir, I

have my End.

P, 8. Sinceé I have, for Brevity {ake, only mentioned at what Heights
from the Surface of the Earth, Vapours of different Denfities will come
to an Aquilibrinm, without giving a Reafon for fettling the Place of
Zqudlibrium, atthofe Heights; I think proper to give the Method here
by which they are to be found, wiz, As the Vapours will fettle and
rife where the Air is of the fame Denfity with themfelves; it is only
requived to find the Denfity of the Air at any Diftance from the Earth,
at feveral Heights of the Barometer, which may be deduced from Dr.
‘Halley’s two Tables, Philofoph. Tranfzf. Num. 386. ( the Firft fhewing
the Altitude to given Heights of the Mercury, and the Second the
Heights of the Mercury at given Altitudes) and knowing the Degree
of Heat by the Thermometer, becaufe the Denfity of the Vapour de-
pends upon the Degree of Heat of the Seafon ; provided that proper
Allowances be made for the great Rarefation of the Air near the
Earth in hot and dry Weather, and the Condenfation of the Vapours
in their Rife, by reafon of the Air being colder at a little Height above
the Earth than juft at the Surface of it.

1V. An Account of fome Obfervations relating to Na-
tural Hiftory, made in a Fourney to the Peak
in Derbythire, by Mr. J. Martyn, F. R. S.

HE Peak in Derby/bire, having hitherto been

defcribed in {carce any other Light, than as a

Place compofed of Wonders; I was not a little de-

firous to make fome Enquiry into the Nature of a

Place generally efteemed one of the moft Surprizing
of our own Country.

In my Way thither, I took Notice of the follow-

ing Plants, which I have not obferved to be com-
mon



