116 OF REGULAR WINDS,

ADDITIONS to the Article, Of Regular
Winds, vol.i. p- 367-

Of Refletted Wind, p. 379

SHALL here mention a faét which feems to
have cfeaped the obfervation of natural

philofophers, though every man is in a_ condi

tion to convince himfelf of its truth. The factis, §

that the reflected wind is more violent than the
dire@, and fiill more fo in proportion to the

nearnefs of the obftacle by which it is refle@ted. §

1 have often made the experiment by approach= |
ing & tower, of near a hundred fect high, and |
fituated at the north of my garden at Montbard. |
When a firong fouth wind blows, we are vie- |
leatly puthed back, at the difiance of ity |
paces: After which, there s an interval for |
five or fix paces, where the violence of the re-
fleted wind ceafes, and feems to be in equil-
brium with the direé. The nearer we approach,
she fsengh of the releed wind. augment
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and pufhes us back with much greater force
than the direé wind puthes us forward. The
caufe of this general effe@, which may be per-
ceived oppofite to any high buildings, preci-
pices, &c. it s not difficult to difcover. The
air in the dire@ wind a@s only by its celerity
and its common volume; but this volume or
mafs is confiderably augmented by the compref-
fion it reccives from the obftacle by which it is
reflected 5 and, as the quantity of every mo-
tion confifts of the celerity multiplied by the
volume, this quantity is much greater_after be-
ing compreffed than before. It is a volume of
common air which a@s in the firft cafe, and
a volume of air of double or triple the denfity
which adls in the fecond,

1L

Of the State of the dir at the Top of high Moun=
tains.

IT has been proved by a thoufand experi-
ments, that the higher we rife above the level
of the feavor of plains, the column of mercury in
the barometer finks the lower; and, confequent-
Iy, that the weight ofa column of air diminithes
in proportion to the: elevation of the place;
and as air is an claftic and compreffible fuid,

H3 philofo-
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philofophers have unanimoufly concluded from
thefe experiments, that the air is much more
denfe and comprefied in the plains,  than on
the tops of mountains, For example, if the
barometer; which flands at 27 inches in the
plain, falls, on the top of a mountain, to 18, &
difference of one third of the whole weight of
the column of air, we fay, that, the compreffion
of this element being always proportioned to
the incumbent weight, the air at the top of the
mountain is, of courfe, one third lef denfe
than that in the plain, becaufe it is compreffed
by a weight one third lefs. But ftrong reafons
coneur in making me fafpedt the truth of this
conclufion, which has hitherto been regarded as
natural, and perfe@ly legitimate.

Letus, for a moment, abftract this compreffi
bility of the air, which feveral caufes may aug-
ment o diminifh, defifoy or compenfate : Let
us fuppofe the air to be every where equally
denfe; if its thicknefs exceeded not three
leagues, it is certain, that, in mounting one
league, the barometer, being loaded with one
third lefs weight, would defeend from 27 to 18
inches.  Now the air, though compreffible, ap-
pears tome to be equally denfe at all heights;
and this opinion I hall fupport by the following
fas and reafonings.

1. The winds are equally ftrong ‘and equal-
1y violent at the tops of the- highelt mountains
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as in the lowet valleys. With regard to_this
fact all obfervers are agreed.  Now, if the den-
ity of the air were one.third lefs, the action of
the wind would neceffarily be one third weaker,
and all the winds at the height of a league
would be only zephirs, which is  abfolutely
contradiéted by uniform expericace.

2. Eagles, and feveral other birds, not only
fiy to the tops of the higheft mountains, but rife
to great heights above them. Now, I afk if
thefe animals could cither fly, or even fupport
themfelves, in a fluid one third lefs denfe than
common air, and if the weight of their bodies,
notwithftanding all their cfforts, would not
oblige them to fink lower?

3. All obfervers, who have climbed to the
tops of the higheft mountains, agree that they
refpire as freely as in any other fituation, and
that the only inconveniency they feel arifes
from the cold, which augments in proportion
to the clevation. Now, if the air was one
third lefs denfe at the tops of mountains, the
refpiration of man, and of birds which mount
fill higher, would not only be injured, but
flopped, as acually happens to animals in an
air pump when one fourth or one third of the
air contained in the receiver is exhaufted.

4 As cold condenfes as much  as heat rare~
fies the air, and as, in proportion to the eleva-
tion of mountains, the cold increafes, does it

H4 not
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not follow, that the degrees of condenfation
of the air correfpond to the degrees of cold?
This condenfation may equal, and even furpafs
that of the air in plains, where the heat efcap-
ing from the internal parts of the carth s
much greater than 4t the tops of mountains,

which are the moft advanced and coldeft points
on the farface of the globe.  Hence this con-
denfation of the air by cold, in high regions of
the atmofphere, thould compenfite the diminu-
tion of denfity produced by a decreafe of the in-
cambent weight; and, of courfe, the air fhould
be equally denfe on the cold fummits of moun-
tains as in the plins. T am even led to think,
that the air is more denfe on the tops of moune
tains, becanfe there the winds feem to be more
violent, and the birds which foar above the
highelt fammits appear to fupport themfelves
in the air with more cafe in proportion to the
height they ife.

I may therefore conclude, that the free air
is nearly of equal denfity at all heights, and
that the atmofphere extends not fo high as has
been determined, by confidering the air as an
elaftic mafs compreffed by an incumbent weight.
Thus the total thicknefs of the atmofphere may
not exceed three leagues, infiead of from fif-
teen to- twenty, “as has been conjectured by
philofophers ¥,

o The

# Albazen, fiom the daratoh of the wilights, pretesded that
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The firft ftratum of the ‘atmofphere is filled
with vapours exhaled from the furface of the
globe, both by its own heat and that of the fun,
In this firatam, which extends to the height of
the clouds, the heat arifing from exhalations
produces and fupports a rarefaltion that forms
an’ equipoife to the fuperior 2ir; fo that the
lower ftratum of the atmofphere is not fo denfe
as it ought to be in proportion to the preffure
it receives. But, at the height where this
rarefaction ceafes, the air undergoes all that
condenfation which is produced by the cold of
this region, where the heat arifing from  the
carth is much diminifhed; and this condenfa=
tion appears to be even greater than that which
miglit be produced, by the weight of the fu=
perior firata, in the inferior regions, which
are fupported by rarcfation.  This idea is
firengthened by another phenomenon, which

he height of the atmofphere is 44331 fathoms. Kepler, upow
the fame principle, makes it 41110 fachoms,

M. de la Hire, when treating of the horizontal refradtion
of 32 minutes, fixes the mean height of the atmofphere at
34585 fathoms.

M. Marioree s experiments on the comprefibility of air,
‘makes the height of the atmofphere 30000 fathoms.

However, com der the atmofphere that part of the
i place, M. Bovguer afcertains
8 fachoms, i. c. two and a halfor
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is. the  condenfation ~and - fufpenfion. of  the
elouds in that elevated region where they are
formed and fupported.  Beyond chis middle
region, where the. cold and condenfation com=
mence, the vapors rife, but ceafe to be vifible,
except when a part of a cold fratum feems to
be pufhed back toward the furface of the
earth, and when the heat efcaping from  the
earth being for fome time extinguithed by
rains, the vapours then colleét and thicken
around us in the form of miftsand fogs. - Withe
out thefe circumftances, the vapours never bes
come vifible till they arrive at that region
where the cold condenfes them into clouds,
and fops their further afcenfion: Their gra-
vity, which augments in proportion as they be=
come more denfe, fixes them in an- equipoife
which they cannot furmount. We perceive that
the clouds are generally higher in fummer, and
fill higher in warm climates. Itis in this feafon
and in thefe climates that the ftratum formed
by evaporation from the carth rifes higheft
On the contrary, in the frozen regions near the
pole, where the evaporation produced by the
heat of the globe is much les, the ftratum of
denfe air feems to touch the furface, and there
to retain the clouds, which never rife higher,
but furround thefe gloomy regions with perpe-
tual fogs.
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1.
Of fome Winds which have a regular Variation.

THERE dre certain climates and particular
countries where the winds vary regulatly ; fome
at the end of fix months, others in a few weeks,
others from morning to night, and from night to
morning. In vol. i. p. 388. I remarked, That,
at St. Domingo, there are two different winds
wwhich rife regularly cvery day ; the one, which
is from the fia, comes from the caft, and begins at
16 o'clock befire noon; the otber, which is a land-
wind, rifes at fis or feven in the cvening, and con-
tinues the while night. M. Frefnaye writes me,
that my information has not been exac. ¢ The
¢ two regular winds,” he remarks, ¢ which blow

at St. Domingo, are both from the fea, and
blow, the one in the morning from the eaft,
and the other in the evening from the weft,
which is only the fume wind returned. * Itis
evidently oceafioned by the fun for, every man
perceives, that between one and two o'clock
after noon, a tranfient guft arifes.  When the
fun declines, by rarefying the air on the weft,
it drives to the caft the clouds which the morne
ing wind had confined toward the oppofite

¢

¢ quarter.
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