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THE following pages are [elefled
Srom various authors of effablifbed re-
putation ; the works from which they
are extralled are many, and all of thewz
high priced : this puts it out of the

power of thofe who bave euther [ittle
~ tume to fpend wn literary purfuits, or
gnoney in procuring books, to become ac-
quainted wiih the nature, conftruction,
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feribed, and fo generally ufeful. 7o
Supply the defictency s the intention of
the prefent work, which, though con-
denfed into fo finall a compafs, contains
the eflence of feveral larger publica-
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COMPANION
TO THE

WEATHER-GLASS, &c..

AS the various phenomena of the-
Barometer depend upon the gravity of
the air, 1t 1s, therefore, neceflary to
take notice of fome of its properties.
A 1r 1s an 1nvifible, thin, tranfpar-
ent, elaftic, compreflible, and dilata-
ble body, which appears to be one of
the great agents of Nature in the econ-
omy of the world. That mafs of fluid,
confifting ot air, aqueous and other
vapours, which furrounds the Earth,
1s called the ArmospuERE., Beyond
the atmofphere, it was {fuppoled, by
many of the ancients, that there was
a purer and more {ubtile fluid, which
they called ETH ER.
Air is of the utmof{t importance, not
only to mankind, in promoting many
ufeful .
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ufeful arts, but abfolutely neceflary te
the prefervation of animal and vegeta-
ble life. |

‘¢ Aer fonorum nuncius ef, odorum:
delator, vocts efformatar; tantufque.e-
jus in refpiratione ufus efl, ut non mo-
do vitee [fervator, verum etiam anima
2pfa videatur.”

Fruiprty, which is one of the
moft obvious properties of the air,
feeras to be owing to the tenuity of its
parts. That air 1s a fluid appears from
the caly paflage which it aftords to all
bodies moving init. It varies 1n den-
fity according to its height frem the
Earth’s furface, (the denﬁty decreafing
upwards), and is incapable of ﬁxatlon,
at leait by itlelf.

GraviTyY is another property of
ait, eflential to the life of animals and
plants, and highly important i1n the
geneml economy of Nature ifelf, Of
this gravity we have many diseét proofs
from {enfe and experiment : thus, the
hand laid clofe upon the end of a vel-

{el, out of which the air 1s drawn at
the
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the other end, foon feels the load of
the incumbent atmofphere :—thin glafs
veflels, exhaufled of their air, are eafily
crufhed to pieces by the wmght of the
external air, &',

'The Weight of thz air in the ani-
mal economy, 1s like the weight of a
Clock, which gives motion to ail the
machinery, It 1s found fometimes to
fuftain a pillar of Mercury, thirty-one
inches mgh in the Barometer, at others

only a pillar of twenty- elght inclies.
Taxing, therefore, twenty-nine inches
and a half for the mean altitude of the
Mercury, a columa of 1t, whoie bale
15 one {quare 1ach, weighs about fifteen
pounds, which 1s equal to the preflure
of the atmofphere upon every {quare
inch of the HKarth's furtace. As the
air, like otirer fluids, prelles equally on
all fides, 1t 1s computed that a middle-
fized man, whofe body countains about
fifteen {quare feet of {urface, is'prefied
by 32,400 pound weight of air; which,
howvever, 1s not felt by us, on account

A3 of -
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of the equal preflure it makes on all
parts of our bodies. *

Although we think the air lighteft
in fair weather, yet the Barometer

thews the contrary, as the f{ufpenfion
and rifing of the Mercury in the tube is

owing to the preflure of the air on the
- ftagnant Mercury in the bafon. The
gravity of the air is not the fame at all
t:mes, and at all places; for we know
by cxperience, that it is lighter in a
high place than in a low one, and that
vapours do not increale 1ts gravity ; for
when they are in the lower region, as
in rainy weather, then the air is light-
cft, as 1t appears by the falling of the
NMercury in the Barometer.
The realon why there 1s fometimes
a greater preflure on the’ Mercury of
the Rarometer than at others, 1s owing
to the variation of the atmofphere, and
this variation frequently proceeds from
'rvindo : tor, 1t the wind, which 1s no-
thing but a {tream of air, fhould biow
sn any one place, and the air thus
moved, fhculd be kept n that place
| by
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by mountains; or, if two contrary
winds fhould blow on the {ame place,
the air will be accumulated 1n the mid-
dle, and conlequently its preflure on
the Mercury will be increafed. But if
the wind fhould blow in a fiream over
a country, the air which 1s over that
place will be carried away, and confe-
quently the preflure on the Mercury
diminithed.

This difference of the preiflure of the
air muft often affe¢t the animal ftunc-
tions, as is experienced by thofe whe
labour under afthma.

EvrasTiciTy, another effential pro-

property of air, 1s evident from the
common experiment of a blown blad-
der, which, when {queezed in the
hand, we find a {enfible refiftance from
the included air. The elafticity of
air, or the force whereby it endea-
vours to expand 1tlelt, 1s always. as
its denfity. Fleat 1s found to Increafe
the elafticity of air, and cold to have

2 contrary eftect.
HeEaT and ceoLD in the air, muft

be
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be of the utmoltsconfequence upon ma-
ny accounts, fince the health, and con-

fequently the life of man, is O'reatly ai-
telted by it.

There is no need of giving mnftances
of the manifold miferics, difeales, and
other misfortunes that have happened
to mankind, in every age, from the in-

tﬂmperature and extremity of heat and
cold in the air; and, therefore, we can-

a0t be too well inﬂru&ed in all the
proper methods of g uarqu again(t
them: and not only {o, but the vege-
tation of different kinds of plants and
trees depends upon a peculiar degree
ot warmth or heat i the air, water,
or earth, 1n which they grow.
MorsTturEe and prRYNESS of the
all are properties by which mofit things
are affeted, and particularly the ani-
mal economy. A dry air, whether hot
or cold, is always healthy: {0 a moift or
damp air 1s well known to ke produc-
tive of many dilorders to mankind,
colds, rheumatifms, pains in the joints,
and many other dangerous difeafes

An
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An index, therefore, to thew con-
ftantly the different ftate of the air, in
a room where we ufually fit, muft be
confidered as one thing neceflary to-
wards the prefervation of our health ;
and we cannct be too well prepared a-
gainft the attacks.of fo great a number
of diforders that we are liable to from
cvery quarter, |

Therefore, the weighs of the air we
fhall illuftrate by the BAROMETER,~
the beatand cold by the THER MO M E-
TER,—and the Jryre/s and wmoiflure

by the H¥veroMETER.

EAROMET ER.

E HE Barometer i1s an Inftrument
by which we meafure the welght of

the atmofphere, and the variations
therein, i1n order to determine the
changes of the weather. By the Ba-
rometer we allo mealure the height of
mountains, s'c. _
The
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The Barometer is founded upon an
experiment of Evangeliffa Torricells,
an eminent Italian, ( Profeflfor of Mathe-
matics at Florence), who was born
A. D. 1603, and died 1n 164%; who,
obferving that a column of water of
about thirty-three feet, was equal 1n
weight to a column of air of the {ame
bafe, concluded that a column of Mer-
cury, no longer than about twenty-nine
inches and a half would be {otoo ; {uch
a column of mercury being as heavy as
thirty-three feet of water.

The pillar of Mercury which is kept
up in the tube of the Barometer, 1s equal
in weight to a pillar of the atmoiphere
of the {fame thicknels, confequently as
the weight of the atmofphere varies,
the height ot the Mercury in the Ba-
rometer muft vary allo; the Mercury
conftantly rifing as the weight of the
air 1ncreafes, and finking as that le{-
{ens.

If the Barometer be carried-to a
higher ftation, the Mercury will de-
{cend lower in the tube, but when car-

ried
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ried to a lower place, 1t will rife high-
er in the tube, according to the dif-
ference 1n elevation between  the twe
places, as appgars by the following

HisTory of the BAROMETER,

- AsourT the beginning of the laft
~ century, when the ‘doftrine of Ple-
num was in vogue, 1t was a' common
opinion among philofophers, that thea-
{cent of water in pumps, was owing to
what they called Nature’s abhorrence
of a vacuum ; and that thus fluids might
be raifed by fuétion to any height
whatever. Butan accident having juft
difcovered, that water could not be raif-
ed in a pump unlefs the fucker reached
to within 33 feet of the water In the
well,—it was conjeftured by Gali/eo,
who flourithed about that time, that
there might be fome other caule of the
afcent of water in pumps; or, at leaft,
‘that this abhorrence was limited to the
finite height of 33 feet. Being unable
to fatisfy himfelf on this head, he re-
commended
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commended the confideration of the
difficulty to Terricelli, who had been
his difciple. After fome time Torri-
celli began to fufpeét that the preflure
of the atmofphere was the caufe of the
alcent of water in pumps; that a co-
lumn of water, 33 feet high, was a juft
counterpoife to 'a column ‘of atr, of ‘the
{ame bafe, and which extended up to
the top of the atmoiphere; and that
this was the true reafon why the water
did not follow the {ucker any farther :
and this fufpicton was foon after con-
firmed by various experiments.
Forricelli confidered, that if a co-
lomn of water 33 feet high, was a
counterpoife to a whole column of the
atmofphere, then a column of Mercu-
1y "of about 2 feet and a halt high,
would alfo be a counterpoife to it, fince
quickfilver is near 14 times heavier
than water, and {o the 14th part of the
hetght, or near 2 feet and a half, would
be as heavy as the column of water.
This reafoning was foon verified, for
having filled a glals tube with quicks
| filver,
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filver, and inverted it into a bafon of
the fame, the Mercury prefently de-
{fcended, till its height above that in
the bafon was about 2 feet and a half,
juft as he expefted. And this 1s nhat
has, from him, been called the Zors:-
cilian experiment.

The new opinion, with this confirm-
ation of it, was readily acquiefced in
by moft of the philofophers, who re-
peated the experiment in various ways.
Others, however, ftill adhered to the
old doftrine, and raifed {everal pre-
tended objections againft the new onejy
{uch as, that there was a film or imper-
ceptible rope of Mercury, extended
through the upper part of the tube,
which fufpended the column of Mer-
cury, and kept it from falling into that
in the bafon. This, and other objec-
tions were, however, {oon overcome,
by additional confirmations of the true-
doctrine; particularly, by varying the
elevation of the place. It was hinted
by Defcartes and Pafcal, that if the
Mercury be {uftained in the tube by
B the
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the preflure of the atmofphere, by cit-
rying it to a higher fituation, it would
delcend lower in tlhie tube, having a
fhorter column of- the atmofphere to
{uftain it, and wvice ‘vefjfa.- And Pafcal
engaged his brother.in-law, M. Pernier,
to try that experiment for kim, being
more conveniently fituated for that pur-
pole than he was at Paris. This he ac-
cordingly executed, by oblerving the
height of the quickfilver in the tube,
firt at the bottom of a mountain in
Auvergne, and then at {everal ftations
of different altitudes in aicending ;
by which it was found that the Mer-
cury fell lower and lower all the way
to the topof the mountain ; and {o con-
firming the truth of the doétrine relat~
ing to the univerfal preflure of the at-
mofphere, and the confequent fufpen-
fion of the Mercury in the tube of
the: Barometer.

It was fometime, however, before
it was known that the preiTl-I're of the
air was various, at different-times, n
the {ame place, This could'nat, how-

ever,
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ever, remain long unknown, as the
frequent meafuring of the column of
Mercury, muft {foon fhew its variations
in altitude ; and experience and .ob-
fervation would prefently fhew that
thofe variations in the Mercurial co-
lumn were always fucceeded by.cer-
tain changes 1n the weather, as torain,
wind, frofts, ¢&c. Hence this inftru.
ment foon came into ufe, as the means
of foretelling the changes of the wea-
ther ; and on this account it obtained
the name of the Weather-gla/s, as it
did that of Barometer, from its being
the meafure of the weight or preflure
of the air.

ConsTRUCTION of the BARoOME-
T ER.

T HoueH men of ingenuity have con-
ftructed -a variety of different Barome-
ters, juftly admired for their mechan-
i{m, yet I intend only to deferibe that
which is not only the moft common,

but the moft ufeful and accurate. Its
- Con-
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conftruction 1s fimple, and does not
admit of any kind of refiftance to the
free motion of the Mercury in the tube.
The Barometer confifts of

1. A fmall cLAss TuBE about three
feet long, hermetically {ealed at one
end, and open at the other. “The fize
of the bore ought not to be lefs than
two-tenths of an inch, nor need 1t be

more than four.—In tubes of a fmall
bore. there 1s a fenfible force of at-

traétion from the fides of the tube,
which prevents the free motion of the
Mercury in it and in fuch cafes, no
alteration in the weight of the air can
be feen, till it is great enough to over-
come the force of attraétion in the tube ;
on the contrary, in tubes which are
large, the weight of the Mercury will
render it independent ot the attraction
of the tube, its motion will always be
free, and 1t ‘will fhew the very firft and
moft immediate alteration inthe weight
of the air.

2. A {mall woopEN BASON, In

form of a tea-cup, whofe circular area
‘ 18
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is generally thirty or forty times great-
er than that of the tube, (the tubes
of moft Barometers being only two-
tenths of an inch wide, and the bafon-
one inch and a quarter.) If, on the
contrary, the bafon be made too {mall,
the Mercury, which ought to be
ftagnant in the balon, will rile and
fall with that in the tube ; for, fhould
the ftagnant Mercury fink upon the
1ifing of the Mercury in the tube,
or rife as that finks, (which muft be the
cale when the bafon 1s {mall,) the rife
or fall of the Mercury in the tube will
appear to be lefs than it really is ; as
for inftance, when the Mercury riles
half an inch in the tube, and does at
the {fame time fall a quarter in the ba-
fon, the rife in the tube, which appears
to be only half an inch, 1s, in truth,
three quarters; becaule the height of’
Mercury 1s always to be computed
from the furface of that in the bafon.
3. A Frramg, (which is made of

mahogany, and needs no explanation,).

B 3 tO-:
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to the lower end of which the bafon
1s fixed.

- 4. ThescarLE 1s commonly brafs,
plated with filver ; the lower end of
which is placed upon the frame, twen-
ty-eight inches from the furface of
the’ Mercury in the bafon, and mark-
ed 28, and at the top 31, 1t being
three inches long :—each inch is di-
vided into ten parts.

On the {cale are alfo infcribed, in
their proper places, fuch conflitutions
of the air and weather, as have been
oblerved to accompany different heights
of the Mercury. Oppofite 31 inches
is marked very &dry on the one fide for
fummer, and very bard froff on the
cther for winter 3 at 303 1s marked
/et fair on the one fide, and fer fioff
on the other ; at 30 is marked fa:r on
the one fide, and fro# on the other;
at 294 1s wrote changeable 5 at 29 rair
on the one fide, and /7ow on the o-
ther 3 at 283 muwch rain on the gne
tde, and mwcr [frow on the other

and

- g gl
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and at 28 inches 1s marked_#formy.

The {cale being divided into 30 vi-~
fible parts, (vz=. Into 3 inches, and each
inch into 10 parts,) each of thefe .10
parts may be divided into 10 others,
by means of a little {fliding piece of
brafs, having an index at the top, from
which it 15 divided into 10 equal parts,
which are equal to eleven of thole on
the {cale, that is to eleven tenths.

5. This contrivance 1is called a No-
n1vs, (being the name of the perion
who firft publifthed it to the world).
It 15 alfo called 2 VERNIER SCALE,
By this means-the height of the Mer-
cury is evident, by infpection only, to
the 1coth part of an inch. To undet-
{ftand this, nothing more is neceflary
than to confider that cne tenth part of
a tenth of an inch is the one hundredth
part of an inch. Now, every 10th part
of an inch on the {cale is divided into
10 equal parts by the vernier; for
fince ten divifions on that exceed ten
on the {cale by one divifion, that is,

by
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by one tenth of an inch; therefore one
divifion on the vernier will exceed one
divifion on the {cale by one tenth part,
&c. And every divifion on the ver-
nier will exceed the {ame number of
divifions on the {cale, by {fo many
tenths of a tenth, or by fo many hun-
dreth parts of an inch. Therefore the
ten equal divifions of an inch on the
icale, muft be looked upon as fo many
ten-hundredth parts of an inch, and
-numbered thus, 10, 20, 30, 40, ©%.
parts of an inch. 'Then the vernier
gives the unit to each ten, thus:—Set
the index to the top of the furface of
the Mercury, and if, at the fame time,
the beginning of the divifions atthe in-
dex on the vernier coincide with a line
of divifion in the {cale, then it fhews
the altitude of the Mercury in inches,
and tenths ofan inch exaétly. But {up-
pole the index line of the vernier falls
between two divifions on the {cale,
then there will be a coincidence of
lines 1n both, at that number of the

vernier which fhews how many tenth
parts
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parts of that tenth the index of the
vernier has pafled the laft decimal di-
vifion of the {cale: Thus, for

Suppole the index of the vernier
were to point fomewhere between the
fixth and {eventh tenth above 30 on the
{cale ; then, if by looking down the
vernier, you obferve the coincidence
at No. 8, it thews that the altitude of
the Mercury is 30 inches, and 63 parts
of a hundredth of another inch ; or
fimply thus, 50.68 inches.

But as a greater accuracy as to the
height of the IMercury is {till requifite
in meafuring hills, do¢. by means of
the Barometer :—for this purpole, the
fcale is divided ito Englith inches,
and each inch into 2cth parts, which
are fubdivided by a vernier 1nto 25th
parts, or §ooth parts of inches; by this
means thewing the height of the Mer-
cury to the goothpartofan Englithineh,
But this vernier is figured double, or

each
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each divifion 1s accounted 2, which re-
duces the meaflures to 1o0ooths eof an
inch, for the coanveniency of calcula-
tion.

6. How to fil/ the TuBE with MER-
CURY.

Take of Mercury one pound and a
quarter, made very pure for the pur-
pole, which being done, put it into a
phial {et before the fire to heat.

Then take the glafs tube and make
1t very clean, heat it gently before the
fire, and rub 1t pretty britkly with a
piece of leather or cloth, juft before
the Mercury 1s poured in.

In the next place, take a paper fun-
nel with a {mall hole in it, and put it
into the mouth of the tube, filling it
by flow degrees; but obferve, as the
Mezrcury rifes in the tube, there are
bubbles of air in {everal parts of 1t left
behind, which are got out in the fol-
lowing manner : continue pouring in
the Mercury till it fill the tube with-
in an inch of the top; then fet down

the
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the phial, applying your finger hard
and clofe upon the top of the tube, and
invert it 3 by which means you will fee
the air, whlch was on the top, rifing
through all the Mercury, gathering e-
very bubble in its way ; then revert the
tube, or turn it up again, the bubble
of air now re~2fcends, and if any {mall
bubbles remain, they are by this means
taken quite away, and the whole body'
of the Mercury 1s left entire.

Next take the phial and fill the
tube to the top; pour the remainder
of the Mercury into the bafon; put
your finger faft on the top of the tube,
and once more i1nvert it; then put
yvour finger with the end of the tube
under the Mercury in the bafon, and
withdraw -your finger gently from the
tube, {o thdt the Mercury in the bafon
and tube may readily unite, without a
particle of air getting in : then will
the Mereury {ubfide, or fink down
from the top to its neceflary height.
—'Fhere 1s no fear of its fa&ll%n g too far,
for the air will fupport fo much in the

tube
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tube as is equal to its'own welght u-
pon the {fame bafe with that of the
Mercury; for when two fluids mutual-
ly prefs upon each other, they will al-
ways keep moving till they come to
an equilibrium, or, whefe the weight
is on each fide equal, and then they
muit neceflanly {uftain each other at
reft. ‘

The method of filling the tube
moft to be depended upon, in order
that all aerial particles which line the
infide of it may be got out, 1s to take a
chaffing-dith with burning coals, and
place it on a table ; the tube, her-
metically fealed at one end, 1s invert-
ed, and filled with Mercury within
two inches of the top ; then it is grad-
ually brought near the-fire, moving
it obliquely up and down, that the
whole length of it may be heated, and
advancing it nearer and nearer, till 1t 1s.
aftually in the flame, when the globules
of air begin-to move vilibly towards
the top : the boiling at laft commen-

ces, and it is ealy to make it take place
from
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from 'one -end to the other, by caufing
theifeveral parts-ofthe tubeduccethvely
to pafs with rapidity through ithe flame.
The tube may be afterwards emptied
and filled even with cold Mercury,
when 1t will be found nearly as free of’

air as before,

The tube being put into the ._baf'on,
(but not touching the bottom) and the
frame being {uppoled to anfwer proper-
ly, you will not only have.a good Ba-
rometer, but :an ornamental ‘piece of
furniture.

Ule of the BAROMETER v @
W EATHER~GLASS.

T HE words engraved on the fcale,
though, m general, the Mercury will
agreewith them, are not.to-be fo much
attended to as the Mercury’s rifing
and ‘falling.  For if it ftand at much
rain,, and rthen wife up to .changeable,
it prefages fair weather, though netito
gontinue-fo long asif it had rifen high-
er : andfo-on thegontrary, if the Mer-a
C cury
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cury ftand at fazr, and fall to
-changeable, it prefages foul weather;
though net {o much of 1t as 1f the
Mercury had funk lower.
Nor is #t fo: much the height of the
- Mercury in the tube, that indicates the
weather, as its motions up and down:
wherefore, in order to pals a right
-judgment of what weather is to be ex-
peéted, we ought to know whether:the
Mercury be aétuzlly rifing or:falling ;
:for which purpele the following rules
are of ufe.

‘Rures to know whether the MR-
CURY. .15 7rifing or falling in the
1 uBE.

‘1. "I r the {urface-of the NMercury be
.convex, ftanding higher in the middle
-of the tube than at-the fides, 1t 1s gene-
xally a fign that the Mercury 1s nfing.
2. If the furtace be concave, it 1is
“then finking'; and, ~

3.. If 1t be level the 'Mercury 1S
Atationary; .or ra.ther, if it be a little

- convex :
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convex: for Mercury being put into a
glafs tube, efpecially a {mall one, will:
naturally have its furface a little con-
vex, becaufe the particles of Mercury
attraét one another more forcibly than
they are-attraéted by the glafs.

4. If the glafs be fmall, fhake the:
tube ; and if the air is grown heavier, the
Mercury-will rile about half the tenth
of anr inch higher than it ftood before;
if it be grown lighter, it will fink as.

much.

This proceeds from the Mercury’s.
iticking to the fides of the tube, which.
prevents the free motion of 1t till it is
difengaged by the thock ; and, there-
fore, when an obfervation is to be made
with {fuch a tube, it ought always to:
be thaken firft 3 for fometimes-the Mer-
cury will not vary of its own accord,
tili the weather, which itought to have
indicated, be prelent.

Dr,
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Dr.HBavvEex?s account of the various
PrenoMENA, &c. of the Baro-
-  METER.

I conceive that the principal caule
of the rife and fall of the Mercury is
from the varable winds which are
found i1 the temperate zone, and
whoie great inconftancy in England 1s
notorious. .

A {econd caule 1s, the uncertain ex-
halation and precipitatianof thevapours
lodging in the air, whereby it comes
to be at one time much more crowded
than at another, and confequently hea-
vier ; but this latter depends in a great
meaiure upon the former. Naow, from
thefe principles, I fthall endeavour to
explain the {everal phenomena of the
Barometer,

1. In calm weather, when the air is
inclined to rain, the Mercury 15 com-
monly low. 'The Mercury’s being low
indicates rain, becaule the air being

light, the vapours are no longer fup-
ported
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ported thereby, having become {peci-
fically heavier than the medium where-
in they floated; {o that they delcend
towards the earth, and, in their fall,
'meeting with other aqueous particles,
they incorporate together, and form
little drops of rain. Butthe Mercury’s
being at one time lower than anotlier,
1s the effe&t of two contrary winds
blowing from the place where the Ba-
rometer ftands, whereby the air of
that place 1s carried both ways from 1t,
and confequently the incumbent cylin-
der of air 1s diminifhed, and accord-
ingly the Mercury finks. As for in-
ftance, 1if, in the German ccean, it
thould blow a gale of wefterly wind, .
and, at the {ame time, au eafterly wind
in the Irith fea; or, if in France 1t .
{hould blow a northerly wind, and in
Scotland a {outherly, it muft be grant-
ed, that that part of the atmoiphere
impendent over England would there-
by be exhaufted and attenuated, and
the Mercury would {ubfide, and the
vapours, which before floated in thele

C 3 ~ parts
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parts of the air of equal gravity with
themf{elves, would fink to the earth.

2. In ferene, good, and fettled wea-
ther, the Mercury s generally high.
‘T'he greater height of the Barometer
15 occcafioned by two contrary winds,
blowing towards the place of obferva-
tion, whereby the air of other places
is brought thither and accumulated ;
lo that the Incumbent cylinder of air
being increaled both in height and
weight, the Mercury prefled thereby,
muft needs ftand high, as long as the
winds continue {o to blow ; and then
the air being Ipecifically heavier, the
Tapours are “better kept fufpended, fo
that they have no tendency to tall
down in drops, which is the reafon of
the {erene, good weather, 1ndicated by
the greater heights of the Mercury.

3. Upon wvery grea: ‘Z.UZﬂdJ though
70¢ accompanied with ramn, zbeﬁfermry
finks loweft of all, with relation to the
point of the compafs from which the
zvind blows.  This is owing to the ve-

ry rapid motion of the air in ftorms of
'Wlﬂﬁa




WEATHER « GLASS, 3§

wind. For the traft, or region of the
earth’s furface wherein the winds rage,
not extending all round the globe, the
ftagnant air which is left behind, as
likewife that on the fides, cannot come
in {o fail as nnmedza,tely to- {fupply the
evacuation made by lo {wift a cura
rent, fo that the air muft neceflarily be
attenuated w hen, and where, the faid
winds continue to blow ; and that more
or lels, according to their violence :
add to this, that the rapid horizontal
motion of the air may, in all probabi-
lity, take off fome part of the perpen-
dicular preflure thereof; and the great
agitation of its par‘ucleq 1s the reafon
Why the vapours are diffipated, and do
not condenfe into drops, {o as to form
rain, otherwife the natural confequence
of the air’s rarefaltion.

4. Zhe greateft heights of the Mer-
cury are found -upon eaflerly or north-
eaflerly winds ; other circumflances a-
[tke. The Mercury ftands higheft
upon . the eafterly or north-eafterly

winds ; becaufe in the great Atlantic
ocean,
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ocean, on this fide the 35th degree
of north latitude, the winds are almoft
always welterly or {outh-weflerly; fo
that, in this country, when ever the
wind comes up at ealt and north-eaft,
it 1s {ure to be checked by a contrary
gale, as foon as 1t reaches the ocean ;
wherefore, according to our {econd re-
mark, the air mufi needs be heaped o-
Ver th.'th ifland, and confequently, the
Mercury muft fiand high as often as
thele winds blow. This holds true in
this country, butis not a general rule
for others, where the winds are under
different 01.rc,umﬂances : and I have
fometimes {een the Mercury here as
low as 2g1nches upon an eafterly wind
hut then it blew exceedingly hard, and
may be accounted for by what was ob-
ferved in the third remark.

. §. 1 calm frofty weather, the Mer-
cury generally flands bigh. Becaule
(as I concewve) it feldom freezes but
when the winds come out of the north-
ern and north-eaftern quarters; or, at

leaft, unlels thofe winds blow at no
great




oreat diftance off. For the north parts
of Germany, Denmark, Sweden, Nor-

way, and all that traét ‘whence north-
eaftern winds come, are {ubjeét to al-
moft continual {roflts durin g the winter;
aud thereby the lower air is very much
condenfed, and in that ftate is brought
hither by thofe winds, and being accu-
mulated by the oppoﬁtion of the weft-
erly wind blowing on the ocean, the
Mercury muft nceds be prefled to a
more than ordinary height 3 and as a
concurring caufe, the condenfation of
the lower parts of the air by celd muft
needs caufe a delcent of the upper parts
of the atmofphere, to bring the cavity
made by this contration to an equili-
brium.,

6. A’ﬁer very great florms of wind
when the Mercury has been very low,
it generally rifes again very faff. 1
once obferved it to rile one inch and
an half, in lefs than fix hours, after a
long-continued ftorm of {outh-weit
wind. The reafon is, becaufe the air
being very much rarefied by the great

evacus-
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evacuations occafioned by fuch conti-
nued ftorms, the neighbourinq alr runs
in the more {wiftly to bring it to an
equilibrium ; as we {ee water runs the
fafter for having a greater declivity. -

7. The more northerly places bave
creater alterations of the Barometer
than the more foutherly near the equa-
tor.—Stockholm, forinftance, has great-
er than Paris, (compared by M. Pal-
chal ;) becaufe the more northerly
parts have uflually greater ftorms of
wind than the more {outherly regions ;
for the northerly winds brmglnfr 1n
the more denfe and ponderous air from
the ncwhbourhood of the pole, and
that again being checked by a {outher-
ly wind at no great diftance, when
thus accumulated mufl of neceflity
make the T\/Ielcur} ,. in {fuch a cale,
ftand higher.

3. I/szfbm the z‘ropzc.r, and near
them, thofe accounts we have bad from
others, and my own obfervations at St.
Helena, make very little or -no varia-

tion of the beight of the Mercury m all

weathers,
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aueathers. This remark, that there
is little or no variation near the equi-
noétial, does, above all others, confirm
the hypothefis of the wariable winds
being the caufe of thefe variations of
the height of the Mercury; for in the
places above named, there is always
an eafy gale of wind, blowing nearly
upon the fame point, v2z. E. N. E, at
Barbadoes, and E.S. E. at 8¢t Helena ;
fo that there being no contrary cur-
rents of air to exhauft or accumulateit,
the atmoiphere continues much in the
{ame ftate: however, upon hurricanes,
(the moft violent of ftorms) the Mer-
cury has been obferved very low; but
this is but once in two or three years,
and it foon recovers its {ettled ftate,
about 293 inches.
We muft obferve, that the above-
mentioned phenomena are peculiar to
places lying at a confiderable diftance
from the equator; for, in the torrid
zone, the Mercury in the Barometer
{feldom either rifes or falls much. In
Jamaica, 1t 15 oblerved by Sir William
Beefton,
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Beefton, thatthe Me:cury inthe morn.-
ing conftantly ftood at one.degree be-
low changeable, and at noon funk to
one degree above ra:n; {o that the
whole fcale of warigtion there, was on-
ly %5 of an inch, |

MR,



AZp, PATRICK'S RULES £0 junige of the WEATHER
by the BAROMETER,—wbhich are esteemned the
oest of any general rules hitherto made pitblic.

RIbING of ¢he MER- FALLING of the MER.
CURY. CURY.

Prefagesin general rair P relages FOUL weather,
weather. asrain, fizow; allo] high)
\ wWirds and storins

in Mfzferprefages  [rost. iIn *very hot Weat“herr

| indicates thunder. |

In continued ﬁa.rt re-{tIn frofty weather if it
fages /zoawv. fall 3 or 4 divifions, it

‘W will zhaw.

If it prove Jarr imme-}{{When fonl  aveather
diately atter the Merz}j happensfoon after the]
cury’s rizizg, 1is dur-{i failing of the ‘Mercury.
ation will be fhort. l erecﬂ: but littie of it.

Rifing much in foul\In fair aveather when
cweathes , and before 1ty the Mercury fallsmuch,
is over, and continu-{ and continues fo for
ing 1o for two or threejl two orthreedaysbefore]
days, prefages a conti-|| rain comes; expeét aj
nuance of fair aweazher.)| great deal of wet wea-|

{| zher, or high winds. |

In ferene, good, or calmi|The Mercury is Jow iu]

frostyaveather the Mer-ii calm weather, when the;
cury is generally high. || air is inclined to rarz.

Its greateﬂ: heights arel| The Mercury finks low-
found upon eéasterly orjl elt of all upon wery]
north-easterly winds. | high avinds. i
The Mercury generally f'The unfettled motion of]
rifes faft after great§ the Meréury denotes]
ftorms of wind, Cif it chaigeuble ’ZU::’['Z'}{?E]}
has been very low.

D K




4 2 COMPANION TO THE

To the foregomg may be added the
following additional rules, accurately
drawn from later and nfore clole ob-
fervation of the motions of the Baro-
meter, and the confequent changes of
the air 10 this country.

1. In wnter, fpring, and awiumn,

a fudden and confiderable falling of

the Mercury denotes hbigh winds, “and
and _forms, but in fummer beavy [how-
ers, and often zhunder: it always finks
Jow with great winds, though more
with wind and rain tocrether than with
eithet of them alone. If, ‘after rain,
the wind change into any part of the
notth, with a clear and dry iky, and
the Mercury rife, 1t 1s a certain fign
of fair weather.

2. After very great florms of wind,
when the Mercury has been low, it
commonly rifes again very faft. In
{ettled, fair and dry weather, except
the Baremeter fink much expect but
little rain ; for its {mall finking then,
prefages only a little wind, or a few

drops of ram, and the Mercury {foon
| nfes
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rifes again to its former ftation. In a
wet fealon, (fuppole in bay-time and
barvefl) due attention muft be paid to
the {malleft finking of the Mercury;
for when the confiitution of the air i1s
much inclined to thowers, 4 little fink-
ing in the Barometer denotes more rain,

as it never then ftands very high. And
if, in fuch a feafon, 1t rife {uddenly
very faft and high, expe&t not fair
weather more than a day or two, but

rather that the Mercury will fall again
very foon, and rain immediately fol-
low. The flow, gradual rifing for two
or three day$ together, being moft to
be depended on for a week’s fair wea-
ther.

3. The greateft heights of the Mer-
cury, in this country, are found upon
eafterly and north-eafterly winds ; and
it may often rain or fnow while the
wind is in thefe points, and the Baro-
meter fink little or none; or what 15
more {ingular, may even be in a rifing
ftate. 'The Mercury finks with wind
as well as rain, 1n all the other points

of
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ot the compafls ; but rifes as the wind
thifts about te the north or eaft, or be-
tween thefe points: but 1f the Barome-
ter fhould {ink with the wind in that
quarter, expe® 1t feon to change from
thence ;3 or elte, {thorld the fall of the
Mercury be much, a heavy rain 1s then
likely to ‘enfue. |
To account for the foregoing pheno-
mena of the Barometer, many hypo-
thefes have been framed, which may
be reduced to two general heads, vz,
mechanical and ¢hemical. 'The chief
writers upon thefe caules, are 'Pafcal,
- Beal, Wallis, Garcin, Garden, Li-
ter, Halley, Garften, De la Hire,
Mariotte, Le Cat, Woodward, Leib-
nitz, e Mairan, Hamberger, . Ber-
neulll, Muichenbroek, Chambers, De
Luc, Black, &c. and an account of
mof{t of their hypotheles anay be deen
at large in BI, De Luc’ Recherches
Sfur les Modifications de ' Aimofphere,
vol. 1. chap. 3. Sece allo the Pb:lo/.
Iranf. and various other works on
this {fubjedt,
Mo~
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MEeEnsSuURATION of HEIGHTS by the
BAROMETER.

Havincg fhewn the ule of the Ba-
rometer as a Weather-glafs, I fhall
now proceed, briefly, to confider it al-
{o as .an inftrument for meafuring ac-
ceflible altitudes.  For this purpole,
however, a PorTABLE BaROME-
TER is neceflary, and the Kind in ge-
neral ufe differs only irom the one
already -defcribed, in having a wooden
refervorr with a leathern bag at the
bottom, cemented to the lower extre-
mity of the tube.  T'he bag contains
the Miercury, but it muft not be filled
quite full ; and, though the external air
cannot get into the bag to {ufpend the
Mercury in the tube, by prefling on its
{furface, (as in the one defcribed) yet
it has the {fame effeét by prefling on the
outfide of the bag, which being flex-
ible yields to the preflure, and keeps
the mercury fufpended 1n the tube to
its proper height. Through the uader

D 3 part
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part of the trame pafles a ferew, with
a flat round plate at its end 5 by turn-
ing of this-{crew, the bag may be fo
comprefied as to force the Mercury up
to the top of the tube, which keeps it
fteady, and hinders the tube from
breaking by the Mercury’s dafhing
againft its top, when carried about.
The air being of an elaftic or{pringy
nature, 1ts lowermoft parts are prel-
{fed with the weight of all that 1s above
them it 1s therefore plain, that it muit
be more denfe or compact at the earth’s
{furface, than at any height above it,
and gradually rarer the higher up; of
courfe the Mercury 1in the Barometer
finks lower and lower according to the
height to which 1t 1s carried.
- "T'he method of meafuring heights
by the Barometer was firlt propoled by
V. PascuaL, and {fucceeding philofo-
phers have been at no {mall pains to af-
certainthe proportion between the fink-
ing of the Mercury, and the height to
which 1t 1s carried : vartons rules have
alfo been giveén by the writers on this

{fubject,



WEATHER-GLASS, 47

{ubje&t, for computing the height af-
cended from the given fall of the Mer-
cury in the tube of the Barometer; the
beft of which, was thatof Dr. HaLrEy,
till it was rendered more accurate by
the indefatigable refearches of Dk Luc,
by introducing into it the correétions
of columns of Mercury and air, on ac-
count of heat.—"The moft correét rule
is deduced from one experiment only,
and 1t 1s this, vi.

M |

10000 X log. of —1s the altitude in

fathoms, 1a the mean temperature of
31° 3 and for every degree of the
‘Thermometerabove that, the refultmuft
be increafed by {o many timesits 43 sth
part, and diminifhed when below 1t: in
which theorem M denotes the length
of the column of Mercury in the Ba-
rometrical tube at the bottom : and
2z that on the top of the hill, or other
eminence : which lengths may be ex-
prefled in any fort of meafures, whe-
ther feet, .or inches, or tenths, dc.

but
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but the refult is.always in fathoms of
6 Lnglifh feet each.

PreceeTs for the praftice of MEA-
. SUREMENTS.by the BAROMETER.

1. Obferve the height of the Baro-
meter at the bottom of any height or
depth, propofed to:bhe meafured ; toge-
ther with the temperature of the Mer-

“cury by means of a Thermometer a¢-
tached to the Barometer, and alfo the
temperature of the air in-the thade by
another Thermoemeter, which 1is de-
tached from the Barometer.

2. Let the {ame thing be done alfo
at the top of the faid height .or.depth,
and as near to the fame time -with the
former as poflible. "And let the altitudes
“of Mercury be reduced to .the fame
temperature, if it be thought neceflary,
by correlting either the one or.the o-
ther, v:z. angmenting the height of
the Mercury in the colder temperature,
or diminifhing it in the warmer, by its
g6ooth part for every degree of differ-

ence
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énce between the two; and the alti-
tudes of Mercury {o -correéted, are
what are denoted by M and 2 1 the
alcrebraic formula above.

3. T'ake out the common logarithms
of the two heights of Mercurv {o cor-
reéted, and fubtraét the lefs from the
greater, cuttmg off from the right-
hand ﬁde of the remainder three places
for decimals, {o thall thole on the left
be fathoms in whole numbers, the ta-
bles of logarithms benu:ur:r underftood to
be fuch as have {even places of deci-
mals. :

4. Corre&t the number 1laft found
for the difference of the temperature
of the air, as follows j viz. Take half
the fum of the two tel,,.,,,pera;urcs of the
air, fhewn by the detached Thermo-
meters, for the mean one ; and for e-
Very de oree which this differs from the
temper&ture of 31°. take {o many times
the 43sth part of the fathoms above
loundg and add them it the mean tem-
perature be more than 31°. but {ub-
wact them if below ity {o {hall the {fum
or
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or difference be the altitude in fa-
thoms, ‘- or, being multiplied by 6, it
will give the altitude in Englifh feet.

ExamrerLe 1.

Let the ftate of Barometers and
‘Thermometers be as follows, to find the
altitude.

THERMOM. BAROMETERS.
detached. attached.!]-
57 1 57 29.68 lower
43 | 43 25.28 upper
mean 4o93idiff. 14 | ~
As g600: I4 :: 29.68 : .04
COr. .04 logs.
mean 49% M = 29.64 — 4713782
{tand 31 m = 25.28 — 402777T

diff. 18LZ As435: 1S8L : : 60r.0T1:29.38S
29.383

.- _ . %20.399 fath.
T'he altitude {ought 1s Lor 4322.304 feet.

ExampeLE
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Examere II.

Suppofe the following obfervations
to be made, it'is required to find the
aititude of the hill.

THERMOM. BAROMETERS.
detached.| attached.
35 41 29.45 lower.
31 38 20.82 upper.
mean 33 {diff. 3 | |
As 9600 : 3 11 20.45 : .OT
.OI logs.
mean 33 M = 29.44 4689378
ftand. 3t m = 206.82 — 4284588
diff. 2 AS 435 : 2 : 3 404.700:1.86 |
1.56

,.. _ .. 406.65 faths.___;
The altitude 1s L or 2439.90 feet.

See the rule inveftigated in Hutton’s
Mathematical Dictionary, under the
the article Preumatics.,

Mr,
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Mr. Fercusson, author of the
Leltures on Mechanics, and other in-
gémous publications; has, m his Me-
chanical Exercifes, given us the fol-
lowing table of the proportion between
the finking of the Mercury and the
height to which 1t is carried ; by which
the height of a hill, &e. is {feen by in-
{peftion only, though not with {o great
accuracy as the metkod already de-
icribed.

TABLE.

At the Mng'ﬁry | At the ’ Mercury
height finks height finks

of feet: | in. 100pts. of feet. | 1. 10O pis.

T —
300 O .II ] 800 o .8%
200 O .22 ' Qo0 O .08
30C¢ O .33 I000 1 .09
400 © .44 {| 1300 1 .19
5§00 O .54 || 1200 I .30
oo o .03 1300 I .40
H¢o o .76 1400 1 .50



Ai.t th e
height

of feet.

I 500
16Cc0o

17C0O "

1800
IQO0

2000
2100°

2200
2300
2400
2 5§00
2500
2400
2800
2Q30
3002
31C0

3200

3390
3400

3500
3600

WEATHER-GLASS.

Mercury || At the
finks height
' 222. IOOPEs, l of feet
I .61 3700
I .72 3320
I .52 3900
I .03 4000
2 .03 4100
2 .14 4200
2 .24 4300
2 .34 4400
2 44 4509
2 .44 4600
2 .65 4700
2 .75 4800
2 .35 4900
2 0§ §O00
3 .03 5100
3 .15 §200
3 25 5300
3 34 5400
3 44 5500
3 54 5600
3 -03 §700
3 .73 f o000

3
3

RntbnhhnnvinbphAB b pDAhDDDNDDD

.33
.92
02
12
o 2 K
.30

53

Mercury
finks

772, 1CO pEs.,
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At the l Mercury {| At the I Mercury

height finks height | finks

of feet. I 272. TO0 Py, of feet. l 272. 100 Pis,
5900 § .85 8100 7 ,5I
6000 § .04 8200 % .79
6100 6 .02 8300 %7 .87
6200 6 .11 8400 47 .93
6300 06 .20 8500 38 .03
6400 6 .28 I 8600 8 .1k
6500 6 .34 | 8500 8 .IQ
66oc 6 .45 ' 8800 8 .27

700 6 .54 || 8990 S .3

6300 6 .63 gcoo 8 .43
Hgoo 6 .7t g100 8 .§I
7200 O .80 9200 8 .58
100 6 .38 0300 & .00
7200 6 .97 Q400 8 .71
7300 7 .O§ 0§00 S .82
7400 7 .13 | gbco 5 .89
7500 7 .22 || 9700 8 .97
600 7 .30 ' 98co 9 .03
7700 7 .33 | 9900 9 .I2
2“82¢ 7 .46 | 1CO0C0 @ .20
2000 7 .5 § l IOIO0  Q .24
3co0 4 .03 | 10200 9 .34
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height | finks. || height! finks
of feet. | in. 100pLs. of feet. l 272, TOO HEse
10300 Q .42 12500 I1X .OI
10400 Q .50 12600 11 .03
I0O500 Qg .54 12700 II .I§
10600 g .64 128300 I1I .22
I0700 Qg 72 12900 II .29
10802 9 .9Q 13000 II .30
I0GOO g .3% I3100 II .43
II000 9 .04 13200 II .§O
I1100 IO .OI 13300 II .56
I1200 10 .08 13400 1II .63
II1300 10 .16 13500 II .70
11400 10 .23 13600 1I .77
II§00 10 .30 13700 1II .34
11600 10 .37 |l 13800 11 .gO
L1700 I0 .44 || 13900 11 .99
11300 10 ,.§2 I4CO0 12 .04
I1gO0 IO .50 14100 12 .1X
12000 10 .66 4200 12 .17
12100 10 .73 14300 12 .24
12200 10 .80 [4400 I2 .30
12300 10 .37 |l 14500 12 .37
12C0 IO .94 140350 12 .4}




6

At the Mercury |
height

of jeet.

149700
14800
14900
T {000
15100
I§200
15300
L54Q0
15500
15600

I 5700
15300

I 5900
16000
160100
10200

10300

much above half a mile.~"Thus,

COMPANION TO THE

Atthe | Mercury
finks height | finks

l 772. 1CO Pis of feet. 772. Y00 PES,
12 .50 _ || 16400 13 .59
12 .57 16500 13 .63
12 .03 16600 13 JI
12 .40 || 16900 13 .78
12 .76 168oc 13 .54
12 .83 16go0 13 .90
12 .39 17000 I3 .96
12 .90 17100 14 .02
13 .02 17200 I4 .03
I3 .Cg 17300 I4 .I§
I3 .I§ 17400 I4 +2&
13 .21 I7§00 14 .27
I3 .28 17000 14 .33

13 -34 17700 I4 .39
I3 .40 l I175C0O 14 .45
I3 .47 17900 I4 .§k
I3 .53 18000 14 .57

————— I L el O N S A

By a common Rarometer, the hE:'i' alhit
of any hill may be-found, 1fits height,
taken 1n perpen

dicular mealure, be not
It
the
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the Mercury be 2 inches and g5 hun-
dred parts of an inch lower 1n the tube
at the top of the hill, than what it was
obferved to be at the bottom, the per-
pendicular height of the hill 1s 2800
feet, which is 160 feet more than half
a mile. .

But, as there are many hills much
higher than 2800 feet, and the common
Barometer-{cale 1s only 3 inches long,
let a fcale, 14 inches long, divided
into inches, and hundred parts of an
inch, by diagonal lines, be applied to
the tube, and have a fliding index a-
crofs it in the common way : this,
I apprehend, will anfwer for the high-
eft mountain on the earth.—TFor, fup-
pofing the quickiilver was oblerved to
be 13 inches, and 21 hundred parts of
an inch lower 1n the tube, when at the
top of the hill, than 1t was when at
the foot, againfti3 .21 1nches in the a-
bove table 1s 1 {800 feet for the height
of the hill, which wants only g0 feet
of being 3 miles high ; 5280 feet be-
ing a mile.

E 3 The
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The following table for meafuring
heights, &c. by the Rarometer; 1s tak-
en from EmErRson’s MEcHANICS,
The firft column is the height of the
mountain, &ec. in feet or miles ; s the
fecond the height of the Mercury in
the Barometer; the third its delcent;
and this at a mean denfity of the air.

Feet. |HighBarom. Defcent.

A eE i

OlgirEiteTaseC i sl

O 20 .§0C
100 29 .400 .I00
200 2Q .301 IGO0
300 29 .203 .29
400 29 .10§ 305
500 2G .00 493
600 28 .10 . §90
ylele 28 .812 685
800 28 710 784
[s]ele 28 .619 887
1 {olole 28 .§23 Q7%
T1CO 28 423 I.072
1200 28 .332 r.168

1300 28 .237 I.203
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Feet., |High Barom. Defcent. '
14900 28 .14 |
1500 28’.04% I 3?2
16c0 27 .954 1.546
14700 297 .860 1.640
1800 27 .66 I .734
1900 27 .07 I.823
2000 27 «§79 I.Q2[
2100 27 .48% 2 .0T3
2200 27 .394 2 .106
2300 27 .302 2 .108
24C0 277 +210 2 .290
2 {00 27 .I10 2 .33 ¢
2600 247 .028 2 .472
2700 26 .938 2.562
2800 26 .848 2 .652
2900 26 .7 58 2.742
3000 26 .668 2.832
3100 26 .58 2.0922
3200 26 .480 3 .0II
3300 26 .400 3 100
3400 26 .31K 3.189
3 5CO 26 .222 3 .278
5600 26 .136 3.364
2702 | 20.049 3-45E
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Feet. |High Barom.[ Defcent.

3800 25.901 .5390
3900 | 25.374 626
Y lelele 25 .786 114
41C0 25.699 8O
4200 25 .613 .887
4300 25527 -973
4400 25 441 039

I N N N N N N U SO SO TN FOR TN

45C0 25-355 145
4600 | 25 .2%0 230
4700 25 .135 315
4800 26 .10X .390
4900 25 .01I% 463
5000 24 :933 .567

The Table continued in Miles.
Miles. \High Barom.| Defcent.

0 .25 28 .21 I.20
O .§C 26 .98 2 .52
O .73 2§ .80 3 .70
1 24 .70 4 .80
I.2§ 23 .62 5 .38
.69 22 .60 6 .go
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Miles. |High Barom)| Defcens.
”1.75 | 21.62 7 .88
2 . 20 .68 8 .82
2 .25 1Q .73 Q.72
2 .50 18 .93 IO .§7
2 .75§ I3 .11 II.3Q
3. 17 .32 12 .13
3 .25 16 .57 I2 .93
3 .50 1§.3% 13.05
375 I5.16 14 .34
4 14 .50 1§ .00
4 .25 13 .87 15.03

542§ 11 .62 17 .88
§ .50 L1 .12 18 .33
575 10.64 1886
6 i0 .18 19 .32

At the foot of a mountain the Mer-
cury in the Barometer fiands at 2g. 500
inches, and its top finks to 28.143,

-‘;Vh al 15 1ts Hewht ‘)
Look dov»n the column for the

height
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height of the Barometer, at the top of
the mountain, v:%. 28.143, oppofite to
which, in-the column marked jfeez, 1s
1400, beéing the height required, and
in the column marked defcent, 1.33%,
which is the difference in the altitude
of the Mercury at the top and bottom

of the mountain.

TasrLEs of HErgurs taken by the
BAROMETER 2 different places,

Heights above the level of the fea, near
EDINB URGH,

Feet.
Piazza of Holy-rood-houfe, I35
Nether Bow, Edin. 210
Crofs of Edin. - . 31§

Caftle of Edin. on the 24 1b. }
5§10

gun battery,

Calton hill, - . - 350
Salifbury Craig, . - £ 50

Acrthur’s
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Arthur’s Seat, - - ~g6
Libberton Tower, - - §Q0
Dalkeith Town, - - 200.

Pentland Hull, - - 1700

CLYDESDALE.

Summit of Tinto, Co/. Roy, 2432

Mr Stirling’s houle at Lead- } 1 6
hills, - } 5_ 4

Summit of the hlgheﬁ of the .
Luthers at Lead-hills, } 322

HicurLanps of Scotranbp.

Inver Ferry, at Dunkeld, I§G
Caftle Menzies, - 283
Ben Lawers, Lord Privy Sea/ 401§
above Loch-

3588

Tay, Majou, -

- - Tay-7}
Bridge, (o/. Roy, 4 } 3749
Ben More, Lord Privy Seal, 3903
Belr; Lomond Dr Wilfon and ) 3150

rofeffor Ander _/b?Z, 1)
Paps of Jura, - 2444
Ben
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Ben Clo, in Athol, Lora’ Fri- X
vy Sc-’fz/ - - } 3724
_ above the Calcade, §
at Blair, 4dafon, - 4
Shehallien, 1n Athol, . 33550
— from the bale, p6ao
Majon, - } J
— above Ta bl‘ld e,
Col. Roy, - ! S } 3281
Bennevis, 1n Lochabel by}
4254

the neareft computatmn

There is probably fill bigher ground
than Bennevis in fome inland parts of
the Hng/mzdx 52.4&‘ as it rg/e.r immed-
ately from the /E’(' it 15 reckoned the
the bngq/i hill in Scotland.

2008

DirrereNT PaArRTSs 0of EUurRoPE.

Veluvius, Sir W. Hawmilton, 36559
Mount Aitna, Mr Brydone, 10,617

~ Sauffure, - 10,660
Pay de Dome, 1n [France, §221
Mount d’ Or, 1n Auverf*ne, 6696
Higheft of the Pyrences, 8646

Flag
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i'lag-houle, at Gibraltar, 1276

Peak of Tenenfte, D. Borda, 11,092

— geomctri-} ; 5
cally, Dr Heberden, 5939
Snowden, in ‘\Wales, &r-
Cofewell, - - % 3740

SouTH AMERICA.

City of Quito, in Pery, )
Bouguer, -~ - 42
Mountain Chinculagua, 1n .
Peru, - - - »79C
Catopaxi, in Peru, geometri- 7}
cally, French feet, L) 18,756

Chimborazo, in Peru, geo-

metrically, Bouguer, } 20,533

1015 laf? is the highefl part of the
globe yet meafured, and Quito the
pighefl that 1s inbabited.

SWITZERLAND and the ALps.

Lake of Geneva, D¢ Luc, 1126

City of Zurich, Scheuzer,’)
French feet, - ) 1204
13 Moun-
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Mountain Tettlefberg, a-'?

bove the adjacent wvalley, 46352
French feet, g

‘Stella one of the hlghe[’c of”
the Rheetian Alpe Frerzc/rj« 0533

Jeet, - -

Mount Blanc, De Luc, - I 5-,40 3

- Sitr G. Shuck- 66~

brugh, - - - 13,00=
THERMOMETER.

I HE Thermometeris an inftrument

for meafuring the increale and decreale

of the heat and cold of the air, doe.
Its invention 1s attributed to feveral

perfons, by different authors, wz. to
Sanftorio, Galileo, Father Paul, and
Drebbel. Bet whoever was the author
of it, like moft other difcoveries, it
was, in its infancy, very rude and mm-
pertett.
It is now known to be a general law
of
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of INature, that the effe&t of heat on
mofl bodies, is an increafe of their di-
nenfions, and that fluids are much
more {ubjelt to a dilatation and con-
traction of their bulk thaniolid bodies;
hence recourle 1s naturally had to them
in the conftruétion of Thermometers.

A 1r is a fluid of all others moft apt
" to be rarefied by heat, and condenfed
by cold ; and would ferve for the me-
dium of a Thermometer the beft of a-
ny thing in nature, were 1t not that the
{fame effets are produced by its gravity,
as well as from different degrees of
heat and cold, and {o the experiment
of a Thermometer with air, would be-
come ambiguous.

\/VATER 1s a fluiud which expands
and contra&s the lealt of any, and con-
iequently not fit for a ‘Thermometer.

Q1L 1s a fluid with which our vir-
tuofi have greatly {fucceeded 1n their
Thermometers, particularly /in/feed-o1/,
as it requires a much greater heat to
make 1t boil than water, or {pirits, or

that which melts wax, tin, and lead;
yet
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yet, as 1t 1s apt to ftick to, and foul the
tube m which 1t is contained, the oil
Thermometer 1s, therefore, but very
little 10 ufe.

The fluidd which we call Serr:iT
has been, and flill is, ufed for a Ther-
mometer ; but 1t can fhew no greater
degree of heat than that which will
make 1t boil, in which refpe& it is
much 1inferior to oil.

Of all fluids M ercury is the beft,
becaufe it 1s very moveable and tick-
Iifh, and heats and cools fafter than a-
ny liquor we know ; it bears a great
deal of heat before it arrives at a boil-
ing expanfion, and a greater cold with-
out freezing than any other fluid ; and,
if well purified, does not wet or flick
to the infide of the tube.

The Mercurial Thermometer 1s {aid
to have been firft contrived by Olaus
Lloemer. Mr Fabhrenbert manutaltur-
ed very many ot them, and that 1n a
neat, portable, and convenient form,
for many purpofes; and, to this day,
they {t1ll go by his name.

(. oN-
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ConsTRUCcTION of the THERMC-
M E T E R,

Ture Tuvbes may be had at the Glais-
houfe, and care muft be taken to fee
that their cavities be equal, or cyln-
drical, througheut. This 13 done by
immer{ing one end into Mercury, and
withdrawing 1t after clofing the other
end with the finger. By this means
a {mall quantity of Mercury will enter
the tube, which will occupy a longer
{pace the deeper the tube is immeried.
f.ay the tube horizontally upon a gra-
duated {cale, and oblerve the length
of the Mercurial column in different
parts of the tube, in which it may be
made to run, by mchmng it more or
lefs.. If the length continues invaria-
bly the {ame, it 1s a proof that the
tube is unifermly cylindricaly but 1t
otherwife the diameter varies, and
the tube cannot be ufed to make a
good Thermometer, unlefs the gradu.-
ations in the different parts of the tnbe

¥ 3 be
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be lengthened or fhortened, 1n propor-
tion to the meafures of the Mercurial
column.

Direét the flame of a large candle,
or a lamp with {pirits of wine, upon one
cnd of the glafs tube, by means of a
blow-pipe ;—the extremity will {oon be- _
come red-hot, and 1 a {tate of 1mper-
teét fufion ;:—remove the tybe from
the flame, and blow into its other end,
and the heated part will be inflated {o
as to form a bulb., This laft inflation
1s the moft difhcult part of the buli-
nefs; but it may be performed with
great eafe and advantage, by previoufly
faftening the neck of a {mzall bottle ot
elaftic gum, about the end of the tube;
which, when the other end is 1gnit-
ed, may be prefled by the hand, {o as
to blow the bulb very commodioufly.

Immerfe the open end of the tube
into fome very clean dry, Mercury, that
has been boiled, and warm the bulb
with a candle ; part of the air will be
inmediately heard rufhing through the

Mer
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Mercury ; withdraw the candle, and,
as the bulb cools, the Mercury will
rife in the tube. This will be faci-
litated, by holding the tube as near
an horizontal pofition as can be done,
without raifing its lower end above the
furface of the Mercury., In this way
the bulb will be nearly half filled.
Without altering the pofition of the
apparatus, move the whole, {o that the
bulb may be held over a candle. The
Mercury will foon boil, and moit of
the remaining air will be heard elcap-
ing from the bulb. As foon as this
e{cape has cealed, remove the bulb
from the candle, and it will be {fud-
denly filled with Mercury from the
vellel.
~ Take the Thermometer, thus filled,
out of theMercury, and wrap round 1ts
open end a piece of thin paper, iniuch
a manner as to leave a cavity beyond the
tube, at leaft fuflicient to hold as much
Mercury as the bulb contains ; {ecure
this by wrapping 1t tight with pack-
thread
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thread about the tube ; then put a droyp
of Mercury 1nto the paper cavity, and
apply the bulb again over a {nuffed
candle, holding the tube upright be-
tween the finger and thumb, or a pair
of imall plDCt‘l‘S ; the Mercury will {oon
boil, and about half the contents of the
bulb will rufh violently upthe tube in-
to the paper. Remove the bulb from
the candle, and the Mercury will {ud-
denly return ; then boil 1t again, and
repeat the operation till the {peedy
boiling of the Mercury, when placed
over the candle, and the diminifhed
noife and agitation, fhew that the whole
has been well heated, and deprived of
the air or moifture, which might have
adhered to it.

The operation ofbotling will fail, if
the Mercury, or the infide of the bulb
be moift ; for, in this cale, the bulb is
ufually burlt by the Mercurial vapour.
It 1s prudent not to boil the Mercury
ﬂronu‘ly the firft or fecond time ; and

it is likewife of importance to keep the
- bulb
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bulb clear of the flame, as the contaét
of this laft againft the empty part of
the bulb would melt 1t, and a hole
would be i1mmediately made by the
excluded vapour. -

After the boiling is completed,
plunge the bulb.into cold water, wholfe
temperature 1s known. Melting ice,
or fnow, (or Inow and water) always
has the temperature of 32° of Fah-
renheit’s {cale. Then take off the pa-
per, and put the bulb into the hand,
and afterwards into the mouth : this
heating will caufe fome of the Mercu-
vy to drop out of the tube. Cool it
again to 32°, by immerfing it in the
cold water, and mark where the Mer-
cury ftands. The diftance between
this ftation and the top of the tube
meafures the i1nterval between freez-
ing and blood heat, or 32 and g6,
which makes 64 degrees; and will,
confequently, fhew whether the de-
grees will be large or {mall, and what
extent the {cale is capable of ; that is
to {ay, it will fhew whether the bulb

' s
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1s of the proper fize. This laft, fup-
pofing the judgment of the operator
not fufficient to proportion the bulb
nearly to the tube, and the intended
Icale, might, however, have been
more conveniently alcertained after

the firft filling, before the boiling had
been undertaken.

When the number of the degrees,
to which the length of the tube will
extend, 1s thus known, the operator
muft {ettle whereabouts he will have
the freezing point, which may be
nearer or farther from the bulb, ac-
cording as he intends the inftrument to
be ufed, more particularly to alcertain
great degrees of heat or cold. At
this ftage of the bufinefs, likewiie,
he may heat the upper part of the
tube with the blow-pipe, and draw it
out to a fine capillary tube, ready for
fealing. The bulb muft then be heat-
ed in the candle, ull a few particles
of Mercury have fallen off the top of
the tube 3 and notice muft then be

taken how mwuch nearer the freezing
point
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point is to the bulb than before ;
which may be done by immerfing it in
melung {now, as formerly. If it be
not as low as defired, the heating
muft be repeated, carefully obferving
not to throw out.too much Mercury
at a time. When the due quantity
of Mercury is thus adjufted, two can-
dles muft be prepared ; the one to heat
the bulb, and the other to clole the
tube. The blow-pipe being in readi-
nefs, the upper part of the tube near
the flame of one candle, and the bulb
near the flame of the other, the Mer-
cary will rife, and at laft begin to
form a globule at the point of the ca-
pillary tube. At this inftant the bulb
muft ke withdrawn from the lower
candle, at the fame time that the
flame of the upper 1s direted by the
blow-pipe upon the point of the tube.
This laft will be immediately 1gnited,
and will clofe, by the melting of its
rarts, before the Mercury has per-
ceptibly fubfided. When the Mercu-
rv has fallen, this clofure may be ren-

dered
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dered more fecure from accidental
breaking, by fufing the whole point
of the tube, till it becomes round.

In the original graduation of Ther-
mometers, two fixed points of temper-
ature are neceflary. Thele are the
freezing point of water, or tempera-
ture of ice or fnow, at the inftant of
formation, or, rather, when 1t 1s juft
beginning to liquify ; and the boil-
ing point of water, or temperature at
which, under a known preflure, 1t is
plentifully converted into {fteam. For
lettling the freezing point, nothing
motve is neceflary than to immerde the
Thermometer {o deep in melting {now
or ice, as that the Mercury may be
barely vifible above its furface, and
carefully mark the place at which 1t
{tands. The beiling point 1s not quite
{o eafily alcertained 3 crude, hard, or
{aline waters acquire a greater heat in
boiling, than fuch as are purer ; and
the lame water will acquire a greater
heat under a greater preflure. TFor
this laft reafon the boiling point fhould

be
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be fixed when the Barometer ftands
at 29.8 1nches.

The beclt method is to provide a
a veilel fomewhat longer than the Ther-
mometer, with a cover and two holes
i 1t, one about an inch 1n diameter,
for the fteam to efcape, and the other
{maller, for the Thermometer tubc to
be faftened in it. Vvhen this is ufed,
the Thermometer muft be faftened 1 m
the cover, {o that the eftimated place
of the boiling point may be juft above
the hole. Water muit be put into the
velfel, not fuflicient to touch the bulb
of the Thermometer, when the cover
{fhall be put on. 'The veflel muft then
be covered, a thin plate of metal laid
on the fteam hole, and the water made
to boil by heat applied to the bottom
only. The T hermometer will then be
furrounded with fteam, which will raife
its tf_mi..em;.uw to the boiling point;
and this point muit be carefully mark-
e¢d on the tube.

The Thermometers moft 1in ule are
Fanrenineir’s, Reaumur’s, and Celfius’s

‘("} (Qi:'
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(or the Swedifly Thermometer ). In

Fahrenheit’s {cale, the number of de-
grees between the freezing and boil-
ing water point is 180 5 the freezing
point being at 32°, and the boiling
point at 212° both above 0°, or
or the part from which the degrees are
reckoned both ways. In Reaumur’s
icale, the number of degrees between
thefe two points is 8o, and the freez-
ing point is called ¢°, from whichthe
degrees are reckoned both ways. In
Celfius’s Thermometer, the intervalis
divided into 100°, and the freezing

point is called 0°, as in Reaumur’s.

RuLes for reducing the degrees of
Reaumur’s and of the Swedifb Ther-
mometer, to the correfponding degrees
on Fahrenheii’s fcale.

- To reduce thefe {cales to each other,
it muft be oblerved that one degree of
Fahrenheit’s 1s equal to § of a degree

of Reaumur, and to § of a degreee of
Celfius. Therefore, 1f the number of
degrees of I'ahrenheit, reckoned above
| or
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or below the freezing point, be multi-
tiplied by 4, and divided by 9, the
auotient will be the correfponding
number on Reaumur?’s {cale. Orif the
multiplier 5, and the divifor g, be ufed,
the quotient will give the degrées of
Celfiuve’s {cale.  On the contrary, if
any number of degrees, either of
‘Reaumur or Celfius be multiplied by
9, and divided by 4, if of Reaumur,
or by 5, it of Celfius, the quotient
will give the degrees of Fahrenheit.

A 1cale thus divided, and the tube
accurately fixed to 1t, completes the
T hermometer.

THERMOMETERS for particular ufes.

Lord Cavendi/h, in 1754, prefented
to the Royal Society, an account of a
curtous confiru¢tion of Thermometers,
of two different forms; one contrived
to thew the greateft degree of heat,
and the other the greate{t cold, that
may happen at any time in a perion’s

abience.
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ablence. Philofoph. Tranfall. vol. go.
page 3CO.

Since the publication of Mr Can-
ton’s dilcovery of the compreflibility
of fpirits of wine and other fluids,
there are two corre&tions neceflary to
be made in the refult given by Lord
Cavendifb’s Thermometer ; -for the
method of making thefe, fee Phzpps’s
voyage td the North Pole, page 145.

Inftruments of this kind,; for deter-
mining the degree of heat or cold, m
the ablence of the obferver, have been
invented and delcribed by others.
Van Swinden (Dyff. fur la comparaifon
du Therm. p. 253, &c.) delcribes one
which he fays, was the firflt of the kind,
made on a plan, communicated 'by
Bernoulli to Leibnitz. Mr Kraf:
inade one nearly of the {ame conftruc-
tion. Ar Six, in 1982, propoled ano-
ther conftru&tion of a Thermometer of
the {fame kind, defcribed in the Phi/o-

Joph, Tranjfalt. vol 72, p. 72.
M. de Luc has deﬁ,ubed the beft

method of confirus C’ung a Thermometer
hit
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fit for determining the temperature of
the air, 1n meafuring of heights by the
Bammeter.

Mr Cavallo, 1n 1781 pr()pofed the
conftruction of a 1 hermometrical Ba-
rometer, which, by means of boiling
water, m1ght 1ndlcate the various gra-
1"1ty of the atmofphere, or the hEIU‘ht

of the Barometer. Philofoph. "17'(121/216? '
vol. 71. p. §24.

Mr IWedswood has contrived to
make a Thermometer for meafuring
the higher degrees of heat, by means
of a dlﬁmgulﬁunw proper ty of argll-
laceous bodies, 77%. the diminution of
their bulk by ﬁre. This diminution
commences in a low red heat, and pro-

ceds regularly, as the heat increafes,
till the clay becomes vitrified. The
total contraction of {fome good clays,
which he has examined in the firong-
eft of his own fires, is confiderably
more than one-fourth part in every di-
menfion. By meafuring the contrac-
tion of {fuch fubitances, VIt Wedgwood

contrived to meafure tl e moft intenle
(: 3 heats
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heats of ovens, furnaces, &c. For
the curious partlcu]am of which, fee

Philofoph. Tranfalt. VOI 72. P. 308,
&c.

Uskts of the THERMOMET ER.

T u g nature of the Thermometer is
oue of the moft pleafant {peculations 1n
philolopliy ; and the infirument itfelf,
1n its prefent improved ilate, is of the
greateit utility. To know the differ-
ent degrees of heat and cold 1n the at-
moiphere proves a pleafure to imnquifitive
minds ; efpecially as we can {ee 1t ex-
attly meafured by the divifions on tie
{cale, much better than we can be ac-
quainted with it by the feeling of the
human body, which 1s extremely de-
lufive. It may alfo be of confiderable
ufe 1n medicine, being a good index
for fhewing the heat of the human bo-
dy ;—tfor a Thermometer placed in the
hand, 1n the mouth, or under the arm-
pit, and there held for the fpace of 2

minute, will endoubtedly difcover the
degree
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degree of heat in fuch a body; by
which it will be ealy to underfland it
it has a tendency to be feverifh, and
how far it 1s {o.

An Experiment.

Take the Thermometer ofi from the
plate, and hold the bulb about an inch
apove the flame of a {ipirit-lamyp, or
well fnuffed candle; the Mercury in-.
ftantly rifes up very falt. By bringing
it nearer the flame, the Mercury, 1n 2
{hort time, riles halt-way vp the tube;
but hy placing the bulb in the body o1
the flame, the heat immediately caules
it to rife to the top; and if continued
there but a very fhort {pace, the Mer-
cury would boil and fly out of the tube,

Thermometers are of great import-
ance to Botanifts, and thoie gentlemen
who are curious in the culture of ex-
otic plants; and thence it is we fee thefe
inftruments {fo common 1n ftoves, green-
houfes, and botanic gardens, to regu-
late and determine the degrees of heat

| - neceflary
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neceflary for each refpeétive Ipecies ¢t
plants; for as thoie of foreign extrac-
tion are brought from difierent coun-
tries, the degrees of native heat, ov
that peculiar to their climes, . muit be
imitated, as near as poflible, 1a the hot-
houle and hot-beds which alone can be
done by a botanical Therm()meter; 10
vhich you will oblerve thofe roreign
plants require the {everal degrees -oi
heat againit which their names are piaced
on the {cale.

The Thermonieter 1s of excelient
e in chemiftry, for dilcovering the
ieveral degrees orf heat which arife u-
pon the mixtures of different kinds of
fuids, and fermentations confecuent
thereupon; they will difcover great de-
arees of heat, where, otherwiife, none

at all would be fufpe@c(,..... . thus, fur

:nflance, a little o1l of vitriol, poured

1nto a tumbler of water, thews, by the
Thermometer placedin it, a conﬁder.;..-
ble degree of heat, when no commo-

tion of the compound fimid appears to
the naked eve
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Tuat the heat of boiling water is
greater at the foot of a mountain than
-~ at its top, has been found by expe-
periment. In order to determine the
height of the column of air which cor-
refponds to 1 degree of Fahrenheit’s
Thermometer, the following experi-
ment was made upon the Paps of Jura.

A Barometer was filled upon the
-fhore, and when placed by a level,
ftood at 29.7 inches. Upon the top
of the mountain it ftood at 2%.r1, that
1s 2.6 inches lower than upon the
fhore. The Thermometer was then
put into a kettle of boiling water, pre-
pared for the purpofe ; and, after re-
peated immerfions, rofe no higher than
207°.—Having reached the fhore, the
fame Barometer again ftood exactly at
29.7, as before. The Thermometer
being put into boiling water, rofe to
213°. .

From this experiment, it appears,

that the difference of the column of
Mercury
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Mercury i1n the Barometer, vz, 2.0
inches (affuming g4 feet for each 7))
will make the hew‘ht of the mountain
2444 feet above the level of the {ea.
The difference of thie heat of boiling
water at the top and bottom i1s 6°,
and the height of the mountain divided
by this number 1s 407 tect for each de-
gree.

The refult therefore 1s, that for
every 404 feet you alcend, the heat of
boiling water diminifhes one degree :
and the Thermometer, onthis account,
may be ufed as an 1nftrument for
meafuring accefiible heights.

/

T HE medium heat of the atmof{phere,
in aay place, mav be known by im-
merfing the Thermometer in a {pring-
well; for it 1s round by experiments
tnat the heat of iprings 1s the fame
with the medium and {ubterranean heats
of the climate to which they belong.—
The medium heat of the atmolphere 1n
ocotland 1s 45° of Fahrenheit,—In
¥.ngland
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Eegland 48°,—in the cave of the ob-
fervatory at Paris §3°,~and at Up{al
43°%3—and this 1s found to be the heat
of the {prings 1n the neighbourhood of
thele places.

e et g———— N R L R Ao ettt
TABLE oF ScarLEs or HEear,
Degrees of}

Fahrenheit.

5237‘ Fine gold melts.

4717 Fine filver melts.

33c47{ Brals melts.

ic§ojIron as hot as common fire
could make it.

384 |Iron red in the twilight,

752} Iron red in the dark.

635 Loweft ignition of iron in the

dark.

600 | Oil of linfeed and other exprefs-
ed o1Js botls. Allo quickfil-
ver boils. '

5§60 Oil of turpentine boils,

| 546} Vitriolic acid boils.
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Degrees of l
TFahrenheit. j

| 540 | Lead melts.
i 460] Bifmuth melts.
| 408 | T'in melts.
| 334] A mixture of 3 parts of tin
| and 2 of lead melts.
2831 A mixture of equal parts of
| tin and bifmuth melts,
2441 Sulphur melts.
242} Nitrous acid boils.
2404 Lixivium of tartar boils.
218 | Saturated {olutions of {alts boil.,
| 213 ]| Cows milk boils.
212| WATER BoI1Ls. A mixture
| of § parts of bifmuth, 3 of
| tin, and 2 of lead melts.
206 { Human urine boils.
1go} Brandy boils.
174] Alkohol boils.
156|Serum and albumen coagu-
late. |
146 Kills animals in a few minutes.
142} Bees wax melts.
103 | Hens hatch eggs,
| 101 Feverifh heat.

-y
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Degrees ol 'l

Tahrenheit. 3

106| 1o 110 Heat of the fkin in a
commcn ague and fever.

102 | Greateft heat in Georgra.

99| To 92, heat of the human {fkin
in health.

08 | Summer heat in Charleftown,
South Carolina.

' 97| Heat of a {warm of bees.

| 100 | To g6, animal heat, or blood-
warm.

04 | Heat 1n Philadelphia, May 23,

- 1793-

03 |Summer heat in Maryland.

88 |Heat at Plymouth, July 12,
I757. |

847 |Summer heat 1n Minorca.

8o |Very warm and {ultry wea-
ther. |

So|Heat of the ocean under the

| equator. |

74 | Butter begins to melt.

66 [Heat to grow Pimento.

04)Summer heat in this climate,

H
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Degrees of ?
TFahrenhe:t. S

-

Heat to grow Euphorbium.
5ol Heat to grow Ficoides.
48 Medium heat of England.
45 ' Heat to grow Oranges.
45| Medium heat of Scotland.
44| Heat to grow Myrtles,
36| Olive o1l melts.
32| WaTer FREEZES,
30| Milk freezes.
28| Vinegar freezes.
2 ¢| Human blood freezes.
24| Very cold weather.
20| Strong wines ireeze.
16| Mercury feldom loewer in this
country.
8i Cold at Paris, 1708—q.
41 A mixture of 1 nart of alko-
licl, and 3 of water, freezes.
6| Cold at Cambridge, 12th
Feb. 1971.
5! Greatelt cold in Pennfylva-
nia, In 1731—2, lat. 40°.
2/ Cold at New Poflo, 1n Janua-
, ry 17063.

i i o At B
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Dearees of l

Fahrenheit- § _
o A mixture of fnow and {alt,

whatch can freeze QOil of
Tartar per deliquium, but
not Brandy. .

® 1| Cold at Uplal, 1732.

2| Cold at Glalgow, 1768.

4| Cold produced by a mixture

of Inow and {alt.

— #!| Brandy, or a mixture of e-
qual parts of alkohol and
water, freezes. _,

~~I1| A mixture of two parts of
alkohol and one of water
freezes. |

——34| The {pirit of wine in Reau-
mur’s Thermometer froze
at Torneo.

——40 | Fahrenheit’s experiments with
freezing mixtures. Quick-
filver congeals. Nitrous a-

= cid cryftalizes.

* This charadter — fignifies below o, or

szero: thus, — 7 neans 7 degrees below o, or
Selow the 1)( cinmuyg of the {cale,
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I)earccﬂs of 7

frahrenheit. f

. —69|Cold produced by Mr M*‘Naby
at Hud{on’s Bay, in Decem-
ber 1784, by a mixture of
vitriclic acid and {now.

HYGROMETER.
TH E Hygrometer, or Hygrofcope;

1s an inftrument by which we mealure
the degrees of drynefs, or moifture of
the atmolphere.

There are many different forms of
thele inftruments. The materials of
which they have been made, depend,
1h oreneralj, upon three different prin-
Cl ples VIS, |

. The expanfion or contra&ion of
bod , by moifture or drynefs.

2. The different motzons of the {fame
body, occalioned by thole different

aualities ot the air.
2. And



WEATHER «GLASS.

95
3. And the increafe or decreafe of
weight from the {fame caufes.
Thofe Hygrometers which belong
to the firft principle, are commonly

made of wood: thus, every plank or

board becomes an Hygrometer, by ex-
panding or contracfing with moifture

and drynefs, which you {ee very often
in the pannels of the wainicoat, the
doors of the rooms, &c. which are of-
ten found narrower and wider, as the
air is more or lefs dry: and this is
particularly the cale with Fir: the moift
particles of air infinuating into the pores
of this wood, will caule a confiderable
increafe of its dimenfions, laterally or

fideways.

ConsTRucTiON of an HyeromE-
TER upon the principle of E.xp aN-
sioN or CONTRACTION.,
1T'ar E {everal pieces of deal-board

iawn off acrofs the grain, of about an

inch wide, and then glued together
by their ends ; they will, by this means,
H 3 make
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make a very convenient Hygrometer;
as the difference in length will vary
by moifture and drynefs, and confe-
quently by being applied to a graduat-
ed fcale, will fhew the degrees of mox-
ture or drynefs of the air.

This inftrument, however, 1n time,
becomes {enfibiy lefs and lefs aecurate,
till at laft it lofes it seffeét entire-
ly, and {uffers no alteration from the

weather.

ConsTrRUCTION 0f an HYGROME-
TER upon the principles of D1FFE-
RENT IMotTioNs of the OSAME
Bobpy. ‘

FasteEn a hempen cord or fiddle-
ftring to an iron hook, to the end of
which is faftened a round ball, divid-
ed into any number of equal parts,
and fix an index to a proper {upport,
io that 1t may almoft touch the divi-
fions of the ball 3 hence the cord or
gut, twifiing or uuf:W1ﬁmg, will {hew
thf., change of the moifture, &c. by

the fucceflive application of the index
to
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to the divifions of the circle. Or
ftretch a common cord, or fiddle-
firing, along a wall, pafling it over a
pulley, and fix it at one end, and to
the other end hang a weight, carrying
a {ftyle or index : againft the {fame wall
fit a graduated {cale, divided into any
number of equal parts, and the Hygro-
meter is complete.

For it is matter of conftant obferva-
tion, that moifture f{enfibly fthortens
cords and ftrings; and that, as the
moifture evaporates, they return to
their former length again. Hence it
follows, that the weight will alcend
when the air 1s more moiflt, and de-
{cend again when it becomes drier :
by which means the index will be car-
ried up and down, and, by pointing
to the feveral divifions on the {cale,
will fhew the degrees of motfture and
drynefs.

The following Hygrometer, though
not of the moft accurate conftru&ion,
vet will aél very fenfibly in the com-
mon changes of the arr.

Take
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Take a {mall board, or {lip of wood,

of any convenient length, draw upon it
a ftraight line from one end to the o-
ther, (which will {erve to point out the
divifions, as hereafter defcribed), and
to 1ts upper end fix a {mall bracket, or
iron hook j——from the hook fulpend a
firing of whip-cord, catgut, &c. which
divide into 10 equal parts;—pals the
cord through two {mall circular cards,
(havinga piece of cork glued upon the
center on the under fide of each,
to preferve their horizontal pofition),
the firft, divided into 10 equal parts, or
divifions, faftén upon tne cord at the
firit divifion from the point of {ulpen-
fion ; and the other, divided into 100
equal parts, fix at the tenth divifion from
the {ame point, and let the cord be kept
extended by a weight at the bottom ;
confequently, from the twifting and un-
twifting of the cord, by the different
changes of the air, the lower card
(from the mechanical principles of mo-
tion) will delcribe 10 revolutions for

one of thec upper card; or when the
lower
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iower card has made one revolution,
the upper card will have defcribed. but
the 1oth part, or one of its divifions.
From whence 1t appears, that by the
aflitance of the upper card, an index
1s thereby obtained of the number of
revolutions the lower card performis,
which are reckoned by the line (men-
tioned above) on the {lip of wood.

ExamvmrL E,

It muft firk be obferved what di-
vifion of tlie upper card the line 1s a-
gainft, {uppole 6 ;5 and alfo what divi-
{ion of the the lower card is cut by the
{fame line, fuppofe 20: it then appears
that the ftate of the Hygrometer 1s
thus, 6 degrees and 20 hundredths of
another.—If the whole 10 divifions of
the upper card have pafied the line on
the board, the lower card will have re-
vclved 1o times, or ten hundred parts,
cqual to 1000.

Before ufe, the Hygrometer fhould

be thus adjufted; fet o or commence-
ment
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ment of the graduations on both the
cards, to the line on the {lip of wood,
and whatever direftion the cards after-
wards take, muft evidently proceed
irom the change to greater moifture
or drynefs in the air; and they will ac-
cordingly point 1t out.

ConsTRucTION 0f a2 HYGROMETER
upon the principle of INCREASE
or DEcREASE of WEIGHT.

T Ax E a nice balance, or fteelyard,
and a piece of fponge, {o cut as to con-
tain as large a fuperficies as poflible.
T'his {ponge hangs by a fine filk-thread
from one end of the beam, and is ex-
attly balanced by another thread of
filk, ftrung with the the fmalleft lead-
fhot at equal diftances, to keep the
equipcile in different weights of the
air; partthereof1s {upported bya ftand
tor that purpofe, and the balance ad-
julted when the air 1s in a middle fiate,
between the greateft moifture and the

greateft drynefs.  Upon that end of

the
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the beam where the thread ftrung with
fhot is, there 1s placed an index, which,
when the balance 1s equal, points to
the middle of a graduated arch, which
fhews the air to be mm a middle ftate,
between moifture and drynefs. As
the {ponge imbibes the moift particles
of air, and of courfe becomes heavier,
the point of the index is railed to the
degree of moifture upon the arch ; but
if 1t 1s dry, the mdex falls.

In making Hygrometers of this kind,
the piece of fponge fhould be firft pre-
pared by dipping it in a {olution of Salt
of Tartar, Sal Ammoniac, &c, and then
dried again; for by this means, the
fponge becomes impregnated with {alts,
which attraét more readily a large quan-
tity of moifture in the air.
~ An Hygrometer of this {ort 1s more
durable than thefe already deicribed,
{erving for many years with tolerable
accuracy. For a defcription of vari-
ous Hygrometers, fee Encyclop. Brzt,
Fhetton’s Mathematical Diction. &c.
' ' Usxz
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Use of the HyecroMETER.

HE aL Tu, thatineftimable bleliing,
without which exiftence 1t{elf would
become burdenfome, and the good
things of this world be of little avail;
—without which the riches of the
Eaft, added to the pofleflion of half the
globe, could yield little comfort; 1s
tound to be much affelted by the dry-
nels and moifture of the air.

The air, (whether hot or cold) when
dry, is always healthy, but a moift, or
damp air; 1s productive of many difor-
ders to mankind, as rheumatiims,
colds, dve.

The prelervation of health, and con-
fequently of life, by the application of
whatever is conducive thereto, is what
we owe, not only to ourlelves, but to
1M who hath beftowed them upon us.

As the air affeéts the animal econo-
my by its gravity and lightnefs, heat
and cold, moifture and drynels, 1t 1s

therefore, in fome meafure, incumbent
upon
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uTON Us to pay aue attention to the Sar-
omeier, 1bermometer, and Hyrrometer.

Having now given an account of
the inftruments in ufe for keeping a
Regiifter of the Weather, 1 fhail ailo
aive the form of {uch a Regifier; bug
prior to this, it may be proper to take
notice of aquecus meteors.

CLoups are formed from aqueous
vapours raifed by the heat of the fun,
trom the {ea, and {urface of the earth,
and from the circulation of eleétrici-
ty. They are {fufpended 1n the atmoi-
vhere at different heights, fometimes
one over another, according as their
various ipecific gravity is 2 equilibrio
with the circumambientair. The clouds
are often tinged with beautitul colours
at the rifing and {etting of the {up,
which arfes fromthe light that fivikes
npon the traniparent globules of vapour
entering them; and being refieéted,
and tlien refradted, parts into colours.
'The ules of clouds are evident; as
from them proceeds the ramn which
reflies the earth: they are likewife

i 48
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as a {creen interpoied between the eartis
and the {corching rays of the fun: they
2lio {erve as a medium for conveying
the eledtrical fluid from the atmofphere
into the earth, and from the earth in-
to the atmoiphere.

Raiwn 1s a very frequent and ufeful
meteor, deicending trom above, in forn
of fmall drops of water. The common
opinion of philolophers concerning rain,
is, that when vapours arife to the cold
regions of the.atmolphere, they are
there condenfed, and fall down 1n
drops. The annual depth of rain is a
circumflance generally taken notice
of in regifters of the weather. |

D ew, though 2 common appearance
in the atmoiphere, has many articles
in its hiftory as yvet undetermined. It
has been thought by {fome, that this va-
pour fell by night, and was celletted
by the leaves of plants; by others,
that the drops of dew are only the {weat
of plants, which continually perfpires
through the orifices of their veflels.

Foe or Mi1sT is formed by vapours

i and
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and exhalations which ailcend flowly
from the carth, or{all towards it from
on high. Fogs which arife thick from
the {urface of the earth, partake of the
qualities of the fo1l, and are very pre-
judicial to the health.

Hoar FrosT 1s nothing elfe but
irozen dew, that by night exudes out
of the veflels of plants; or a vapour
rifing out of the earth, and adhering
to the ground, or the furfaces of all low
things in winter, which, by means of
the cold air freezing its particles, is
changed into ice covering plants, &c.

Snow 1s formed by thes falling of
watery vapours from clouds, which, by
congelation, 1s changed 1nto oblong
filaments. It is generally very white,
and f{irongly refleéts the light that
talls upon it. Snow is of ufe to pre-
ierve the herbs in winter againft the fe-
verity of the froft, and to fupply wa-
ter to brooks and rivers.

Harn 1s formed from vapours in
the higher regions of the atmoiphere,
which collefling 1nto drops, are froz-

€1
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en as they pals through a cold mediun:
on their way to the earth. |

FFrosT 13 {fuch a flate of the atmol-
phere as occafions the congelation or
freezing of water and other fluids. It
1S VEery “deftru@ive to vegetables. In
oeneral, metals are contr a&ed by froft,
1hough ‘there may be a few exceptlons
to this rule; for a ftrong barrel of a
gun, with water in it, clole ftopped,
and frozen, has been rent by the ex-
panfion of froft.—¥rom a fimilar caufe,
trees have been burft in a cold of ~—2°
of Fahrenheit.

W inD 1s a motion of the air from
the place it 1s in to any other, with an
impetus that is {fenfible to us. 1t the
Wmd blows gently, 1t1s called a breeze;
1f it blows harder, a gale; and when
very hard, a {lorm. Whenever any
part of the atmolphere has become ra-
refied or condenled, the equilibrium is
removed, aad the more rarefied muft
cive way to the more conden{ed parts,
which occalions the current in this fluid.

Form
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Column 1ft. Contains the day of the
month.

2d. The ftate of the ' Barometer at

noon, in inches, and decimals
of an inch.

3d. The ftate of the Barometer at
10 0’Clock, P. M.

4th. The ftate of the Thermometer
at noon.

_sth. The ftate of the Thermometer
at 10 0’Clock, P. M.

6th. The ftate of the Weather, as
fair, froft, rain, {now, fog, thow-
ers, clear, cloudy, &c.

‘vth., The diretion of the winds, as
alfo their force; the degrees of
which are marked o, 1, 2, 3, 4.
By o 1s denoted a perfelt calm;
by 1 {fuch a {mall wind as {carce
moved the leaves of trees; by
4 a hurricane; and by 2, 3, in-
termediate forces.

8th. Extraordinary degrees of wind,
depth of rain and {now, and fuch

oblervations as may occur to the
oblerver,

There
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There 1s {fometimes alfo a column
for the infertion of the degrees of dry-
nels and moilture, pointed out by the
Hygrometer ; but as there has not, as
yet, been any fixed points afligned to
this inftrument, 1t cannot point out the
drynefs and moifture with the fame
precifion that the Thermometer does
the heat and cold ; it 1s therefore omit-
ted in this, as 1t generally 1s 1n all mo-
dern regifters of the weather.

Though the prefixed {pecimen of a
regifter of the weather is extended on-
ly for ten days, it ought to be conti-
nued in the {fame manner to the end of
the month. Then take outof the regi-
fter the greateft and leaft heights of the
Barometer at noon, which place one
above the other, at the bottom of the
column marked 7007 ; thele being add-
ed together, one half of the fum 1is the
mean height, which 1s placed below
the leaft height. Proceed in the {ame
manner with the column for the Baro-
meter at 1o P. M. as allo with thofe

for the Thermometer, and then, by
turning

——_
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turning to vour regifter for any monti,
vou fEL, at one view, the greateft, the

ieaft, and the mean he1ghts of the
Mercury, both in the Baromcter and
Thermometer, for that month. By
proceeding 1n the {ame manner, from
month to monti, and ycar to yezu Yot
have it in your power to know the
greatelt, lealt, and mean heights of the
Barometer 3 the heat or cold of onc
month or year above another ; the ftate
of the weather; dire&tion of the winds;
and {uch obfervationsw=s you may have
wrote in the diary; which will not on-
ly prove a plealant amufement,; but a
{ource of ufeful information.

Havine given an account of the
manner by which the Barometer indi-
cates the changes of the weather, (to
render this book ufeful alfo to fuch
as have not this inftrument) there is
here {fubioined

TR
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COUNTRY CALENDAR;
OR THZET
SHEPHERD OF BANBURY’s RULES

TO JUDGE OF THE CHANGES
OF THE WEATIIER:

Grounded on Forty years experience,
by which the weather, for [everal
Days to come, may be known, and

in fome cafes, jfor Months.

Tue caufes of fuch alterations,
(which are added thereto) are here o-
mitted, but may be {een in the {econd
edition of the Shepherd’s Rules, Lon-
don printed in 14748.

In the preface to which, it 1s {aid,
“ Moft of our Shepherd’s oblervations
give us a day’s riotice, many a week’s,
and fome extend to feveral months
prognoftication of the changes of the
weather ; and of how great ufe thele
may be to all ranks and degrees of peo-
ple, to the {edentary valetudinarian, as
well as the aétive traveller, to the

Inortfman who purfues his game, as
well
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well as the i1ndufirious huifbandman
who conftantly follows his labour ; 1n
thort, to every man 1n every {ituation,
in {fome degree or other; 1s fo very
clear and 1intelligible, that it would be
a mere walte of words, and a very idle
dilplay of rhetoric to attempt the mak-
mg it clearer. Every man living
would be glad toforefce the alterations
cf the weather, if he could; and con-
fequently to moft people, if not to all,
thefe obfervations, grounded onno lefs
than fortyyears experience, cannot but
be acceptable.” -

1.

S UN.

¢ quid Vefper [erus vebat, unde ferernas

“ Ventus agat nubes, quid cogitet bumidis
Auster,

““ Soltibi signa dabit: folem guis dicere falfum

“ Audeat?”’ VIRGIL.

1. If the {un rife red and fiery—MWind

and razirn.
2. If cloudy, and it {foon decreafe—
Coirtain fawr weather.

“ Abeve
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¢ Ahove the reft, the fun who never lies,

‘« Toreteilsthe change of weather in the {kies

¢ For if he rife unwilling to his race,

¢« Clouds on his brow, and {pots upon his face ;

“ QOr, if, thro’ mifts, he fhoots his {ullen beams,

“ Trugal of light, in loofe and ftraggling
ftreams,

“ Sufpeét a drizzling day, and Southern rain,

¢ Tatal to fruits and flocks, and promis’d
orain.”’ -

I1.
M O O N.

“ Liuncfgue fequentes
“ Ordine refpicies; nungquam te crastina falle
““ Hora, iegue innsidiis noctis capiere ferenae.”

YIRGIL.

Y. Horns of the moon obicure—Ra:z7.

3. On the fourth day of the new moon,
if bright, with fharp horns—No winds
nor rain till the month be finifbed.

“ And that by certain figns we may prefage

“ Of heats and rains, and winds impetuous rage 3

‘“ The Sov’reign of the heav’ns has fet on high

“ The Mooz, to mark the changes of the {ky:

“ When {outhern blafts fhould ceafe, and when
the {wwain

f¢ Should near their folds his feeding flocks re-

ftrain,’”’
III.
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I11.
ST AR S.
¢ Sazpe etiam stellas, wvento vmpendente, vi-
debis
“ Praecipites coelo labt y" ——— VIRGIL.

When ftars fhoot precipitant through
the {ky—Approaching wind.

IV.
CLOUDS.

. CLroups {mall and round, Iike a
dapple -grey with a north wind—

Fair weatber Jor two or three days.
2. Large, like rocks—Great fhowers.

3. If {mall clouds increale—Mucl:

7"(1272

4. If large clouds decreafe—Fu:r
weather.

5. Clouds in fummer or harveft, when

~ the wind has been {outh two or three

days, and it grows very hot, and

vou {ee clouds rife with great W’hltf:‘
tops
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tops like towers, as 1f onc were upon
the top of another, and joined toge-
ther with black on the nether fide,

—There will be thunder and rain
Sfuddenly.

6. If two {uch clouds arife, one on el-
ther hand,—1z zs tume to maée hafle
to [fhelter.

7. 1f you {ee a cloud rife againft the
wind or fide-wind, when that cloud
comes up to you, the wind will blow
the {ame way that the cloud came.
And the fame rule holds of a clear
place, when. all the fky is equally
thick, except one clear edge.

V.
MIS TS

t. If mifts rife in low ground and {con
vanifth,—Fazr *weatfser

2. If they rife to the hill tops,—Ra:z
in a day or two.

3. A general mift before the iun rifes’
near the full moon,—Fawr weather.

4. 1finthe new moon,—Razz 112 the old.

5. Ifin the old,~—Rain in the new.
134 VTI.
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VI.
W INDS.

. Obferve that in eight years time
there 1s as much fouth-welt wind, as
north-eaft, and confequently as ma-
ny wet years as dry.

2. When the wind turns to north- eaft,
and 1t continues two days without
rain, and does not turn fouth the
third day, nor rain the third day, 1t
15 likely to continue north-eaft for
eight or nine days,—a// fair ; and
then to come to the {outh again.

3. If it turn again out of the fouth to.
the north-eat with rain, and con-
tinues 1n the north eaft two days
without rain, and neither turns
fouth, nor rains the third day,—/z z¢
like to continue north-eaf? for two or
three months. The wind will fini{h
thefe turns 1n three weeks.

4. S. W. winds. After a northerly
wind, for the moft part two months
or more, and then coming {outh,—

There are ufually shree or four fazr
days
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days at firfl, and then on the jfourth
or fifth day comes rain, or elle the
wind turns north again, and cont:-
nues dry.

5. If it return to the fouth within a
day or two, without rain, and turn
northward with rain, and return to
the {fouth in one or two days as be-
fore, two or three times. together
after this fort,—7 hen ir is like to be
enz the fouth, or fouth wefl, two or

three months together, as it was in
the north before. 9he wends will

Jinifh thefe turns wn a fortnight.

6. Fair weather for a week, with a
{fouthern wind, 1s like to proa’uce a
great a’rougbz if there has been
much rain out of the {outh before.
The wind ufually turns from north
to fouth, with a quiet wind without
rain, but returns to the north with a
ftrong wind and rain ; the ftrongeft

winds are when 1t turns from fouth

to north, by welft.
N. B. When the north wind firft

clears
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clears the air, (which is uiually once
a week ) be {fure of a fair day or two.

V1.
RALINAE.

r. Sudden rains never /g long: but
whien the air grows thick by de-
grees, and the fun, moon, and fiars
fhine dimmer and dimmer,—Then 1t
is like 20 rain _fix hours ufually.

2, If it begin to rain from the {outh,
with a high wind,” for two or three
hours, and the wind falls, but the
raln continues,—ft 25 like fo rain
twelve hours or more, and does ufu-
ally rain till a frong north wind
clears the awr. Thele lorg rains
ieldom hold above twelve hours, or
happen above once a-year.

3. If 1t begins to rain an hour or two
before fun-rifing, it 1s like to be fair
before noon, and fo continue that davy,
but if the rain begin an hour or two
after {un-rifing, it 1s like ¢o rawn al/
that day, except the rainbow be {een
before it rains, '

VI,
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VIIl.
yPRING AND SUMMER.

If thelaft eighteen days of February
and ten days of March be for the molt
part rainy, then the Spring and Summer
quarters are like to be {o too ; and I
never knew a great drowughs but 1t en-
ered in that feafon.

I[X.
IWINTER.
f the latter end of Of#ober, and be-

ginning of November, be for the moﬂ:
part warm and rainy, then Fanuary and
february are like to be fro/fy and cold,
cxcept after a very dry {ummer.—If,
in Ollober and November, there be
inow and froft, then jmzzzm -y and Fe-
oruary are hhe to be open and mild.

X.
ANIMALS.

* Continuo ventis furgentibus
~ Cumanedio celeres revolant ex aequore merg:
-~ Clamoremagus ferunt ad litora:”

Cormorants
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- Bees 1n clufters hummmg Q-
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Cormorants {wiftly return- 7
ing from {ea to land, L
making a great noife,— » Winds,

The Herorz fmfaklng' the |}
fens and foaring aloft,— |

¢ Nunquam imprudentibus imber

““ Obfuit: aut illun furgentemn vallibus imis
““ Aeriae fugere gries: aut bucula coelum
‘““ Sufpiciens, patulis captavit naribus auras:

(ranes forfaking the vallies,— 7]

Heifers fnufﬁng the air,—

Swallows fluttering about
the Jakes,—

Frogs croaking,—

Ants conveying their eggs
from their cells,~—

Ravens flocking together,
mang a great noile,—

Rdz}zn:

bout the hive,~—

F I N I &



