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PREFACLE

HAVE, for fome time paft, thought of publithing a
I regular digeft of what is at prefent known in Me-
teorology ; a work which fhould contain an arranged
abftra& of the feveral treatifes written on the fubje& by
Me{rs. De Luc, De Sauffure, Van Swinden, La Cotte,
Jones, Kirwan, &c. together with an account of the
various inftruments invented for exploring the ftate of
the atmofphere; and a hiftory of their improvements.
But, as it would be fome time before it could be prepared
for publicinfpeétion, as well from the nature of the work
itfelf, as from my prefent engagements, 1 conceived a
fhort Differtation on the Barometer and Thermometer,
with an account of the Prognoftic Signs of the Weather,
would be an acceptable prefent to my cuftomers. To
this idea, they are indcbted for the following hafhily
written tract,  Of it’s various imperfections, I am fully
fenfible ; but I could not, confiltently with my other avo-
cations, fpare time to render it more perfelt, or even to
copy 1t fairly for the prefs: imperfe&t as it is, I have
no doubt of it’s being ufeful ; that it will make many
attentive to a fubje& which they have hitherto dif-
regarded ; and that while it furnithes a new fund of
ufcful employment, it will tend alfo to advance the
boundaries of {cience. No branch of philofophy is more
interefling than that which immediately concerns the
conftruction of that fluid which {urrounds our globe, and
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3s a principal agent in the moft ftriking operations of
nature.

‘There are many, indeed, among the pretenders to fa-
gac1ty, wio treat all prognoftic figns of the weather with.
contemnt ; as fit cnly for the attention of rude and un-
cultivated minds. 'They may, however, be told, that the
proceiics continually carrying on by nature, on every
fide, and which are obvious to every eve, are as much
the mftruments of knowledge, as the more refined appa-
ratus of the experimental philofopher ; that among the
oblervers of figns and feafons, men * are to be reckoned,
who hzve given proofs of genius, that have not been
cquallzd by all the cfforts and wildom of fucceeding ages.
'T'hefe not only noted the phicnomena of nature, but they
attended alfo to the various prognoftics of the weather;
defcrived them with accuracy 5 pointed out thofe they
thaught mait determinzic ; aad recommended it to others
o compiare the fizns with the cvents, and corre@ ome
remark Dy zanotidr.

Metcorology 1s intunately connected with every branch
of natural hittory, but more clofely {o with botany and
agriculture. Lt is certain that much o. the good gualitics
of plants, of uraffes, corn, fruit, &e¢. depend on the tem-
perature of fzafons. The knowledge, therefore, of the
effects of particular {tates of the atmofphere on vege-
tables, might probably lead us ihfenﬁbly- to account for
fome of the principal phenomena of vegetation; at leaft,
by enabling us, in fomie degree, to forefee events, it would
prevent many accidents, and remove much anxiety. To
the ob{zivations on plants, thould be joined others on the

appear--

* Ariftetle, Plicy, Virgil, &c.
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appearance, departure, &c. of birds and infeits: for
theve is no infulated fact in nature; they are ali relative,
{yftematic, or mechanical, kaving a double ri:fcrence; as
effe&s to their caules, and as czufes to their effeés. The
material world 1s an immenie body, compofed of an in-
finite pumber of parts, fo interwoven together, as to
unite in one common center. It 15 the bufinefs of phi-
lofophy to point out what apparently {eparates thefe
parts, and how they are connected ; and to trace thefe
connelions to the principie of unity, which harmonizes
and conne&s all the works of creation.

It 1s much to be regretted, that mankind, in endeavour-
ing to avoid one error, are {o prone to fall into the oppo-
{itc extreme : this has been the fatal fource of numerous
errors. 1'hus, in order to avoid the hypothetical ideas
of former philofophers, thole of the prefent day are con-
winually labouring to-accunulate unconnected fals ; re-
marks on hnks detached from nature’s chains: thefe
disjointed links, they twift and torture in ten thoufand
different ways, and think every new form, or eVery new
appearance, an important ciicovery ;. feldom endeavour-
Ing to trace out it’s connection with fuperior and inferior
caufes, on which alone all it’s real powers and aivities
depend.  Experiments are undoubtedly the fure way of
proving or difproving any hypothefis, and all hypo-
thefes fhould be examined by them: but if we flop at
them, without proceeding any further, we fhall never
€ome at any caules; and if they be wholly relied upon,

- without fome better guide, we thall come at none but
talle ones 5 becaufe the. priucipal agent in nature is fo
« fabtle as to elude Loth fenfe and experimentsy fo that

2 they
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they can never difcover it to us, though, when we have
been told of 1t, they will ferve to demonttrate 1t’s opera-
tions. The fcience of nature has been too long impro-
perly treated ; 1t 1s now high time for us to return to
plain and found obfervations on the phenomena which
furround us; 1t 1s high time for us to confider the
agency of the elements: 1t 1s this agency which performs
all the wonders in the theatre of naturej by it the uni-
verfal fyftem, the life of individuals, the growth of
plants, &c. are preferved and {upported.

The 1mportance of this fubje&t is fo great, that 1 can-
not refrain from fubjoining the teftimonies of two able
writers 1n confirmation of the foregoing {entiments. ¢ It
anfwers no purpofe to confider the motion of any fingle
body abftractedly, as a thing by itfelf. If there is in fa&k
no {uch motion to be difcovered, {peculations which
carry us out of the world, can never teach us how things
are condulted in the world. Nature is a fyltem of parts
conne@ed and related, and every particular part of it
fhould be confidered under this relation; without which,
neither the nature, nor defign of 1t, can be underftood.
Matter, fubfifting as a part of the created world, has
motion; but if {eparated from the reft, wou.d have no
more motion than a lunb divided from the body: {o that
he who would underftand the nature of motion, by taking
matter abftraltedly, is ftudying motion from that which
has no motion belonging to 1t. If we proceed thus, we.
fhall not only deceive ourfelves, but be great fufferers,
by lofing fight of the true conftruQion of nature: and it
we build a fyftem upon matter fo independently con-

fidered,
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fidered, we fhall raife fuch a world as never did, or can
exift; asempty and ablurd as it is arbitrary.”*

¢t Men are generally folicitous to know the nature and
cavfe of difeafes, of blemiihes, of preternatural appear-
ances in the body ; but indifferent as to the proceedings
of the healthy eeconomy: we have an hundred differta-
tions on fevers, for one upon life. The acion of flimuli,
and the irritability of the living fibre, have been the fub-
jets of many ingenious difcuffions ; the regular and uni-
form aflion of the fibre but of few.—~It is the fame in
philofophy : we kave treatifes on light, as feparated and
divided by the pnifm; on heat as meafured by the ther-
mometer : but none on that ocean of the folar fluid, in
which all bodies are as it were immerfed ; none upon
the various influences of the fun; upon which the life
and activity of all things in this natural world depend.
In the prefent mode of philofophizing, what hope have

we butof feeing new facts continually multiplied, by the

indefatigable experimentalift : but no advance towards
the knowledge of caufes.”+

¥ Jones’s Phyfiological Difquifitions,
4 Young’s Effay on the Powers and Mechanifm of Nature.
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this TracT,

ESSAYS on the MICROSCOPE, contaimng a ge-
neral Huftery of lnfeets; their Transformation and
cther peculiar Habits; a full Account of the various
Specics of Hydrz or Polypie ; a view of the moft im-
portant Difcoveries that have been made by the Mi-
crofcope ; together with a Defcription of the moft
improved Microfcopes. Iluftrated with 32 plates, in
one vol. 4to. Price 11, 6s. in boasds.

An ESSAY on ELECTRICITY ; fully explaining
the Principles of that ufeful Science, and the Made of
applying it to medical Purpofes; the whole iltuftrated
by a greater Number of Experiments than are to be
found 1n eny other Treatife on this Subje&t. To
which is added, an ESSAY .on MAGNETISM, 3d
cdition, 8vo. Price €s. 1n boards, with 7 plates.

ASTRONOMICAL and GEOGRAPHICAL
ESSAYS, containing an Introduétion to Aftronomy,
on 2 new Plan. 2. A full and extenfive Treatife on
the Globes; and their vartous Ules in Geography, Af-
trenomy, Navigation, Dialling, &:. 3. A Defcrip-
tion and Ufe of the Armillary Sphere, Planetarium,
Tellurian, and Lunarium. 4. An Introdu&licsn to
Practical Altronomy. Illuftrated with 21 plates, ad
eaition; Price 1os. 6d. in boards.

An ESSAY on VISION, briefly explaining the Fa-
bric of the Eye, and the Nature of Vifion; intended
for the Service of thofe wlofe Eyes are weak and im-
paired: enzdling them to form an accurate Idea of
the true State of their Sight ; the Means of preferving
1t: together with proper Rules for afcertaining when

- Spectacles are nece'lary, and how to choofe them

without injuring the Sight. With one plate, Price 3s.
1 boards.
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HERE is fcarce any fubje& in which mankind

feel themfelves more interefted than in the weather,
the temperature of the air, and the influences of wind
and rain ; which is evident, from 1t’s conftantly forming
a principal topic of their converfation. T he traveller en-
deavours to regulate his motions, and the farmer his
operations, by the weather: by it, plenty or famine is
difpenfed, and millions are furnithed with the neceflaries

of life.
B Notwith-
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Notwithftanding 1t’s importance, our aflual know-
ledge of the atmofphere is blended with much uncer-
tainty, and, 1n many inftances, em'elo-ped In obfcurity;
vet enough is even now known, to enable us to obviate
danger, andavoid inconvenience. 'The fpeculative phi-
lofophér contemplates with pleafure the changes in the
weather, changes that prefent the mind with fome of the
moft wonderful among natural cfiects, all 'v.farking with
boundlefs variety, for the good of the world and it’s
inhabitants.

Among the various coriiderations that tend to mortify
pride, and humble arrogance, there is periiaps none morc
friking than the refietion that the moft brilliant labours
of men are feldom the moft ufeful ; but, on the contrary,

are often of great dif-fervice, both to the prefent and
future generations ; yet thefe are admired, while the

humble labours of thofe, by whom {cience is advanced,
and civilization gradually diffufed, are looked upon with
contemnpt by the flave of ambition and the man of genius.

It is, however, only by affiduous obfervation, and
patient inveftigation of the con{’éituiion of the air, ‘the
varations in tie weight of the atmofphere, a regular
hittery of the winds, of the rain, and the changes of heat
and cold, that we can ever expect to dilcover the con-
ne€tion of thofe phznomena in the atmofphere, which
ncw appear to be unconne@ed and without order.
Furnifhed with thefe data, we might, perhaps, be

enabled to follow the courfe, and predi& the changes  of

the elements, with as much certa:qty as we now do thole
- -of the planetary bodies,
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If every one, who is in pofleflion of meteorslogical
inftruments, would keep 2 diurnal regifter of the flate
and of the correfponding phznomena of the atmofphere,
and tranfmit the refult of his obfervations to the public,
he would contribute more to the advancement of this
branch of fcience, than he might at firft imagine. While
he was amufing himfelf, and only gratifying curiofity ;
he would be promoting knowledge, and probably pro-
curing benefits for pofterity. Let no one fuffcr the ap-
parent improbability of fuccefs, to difcourage him from
the attempt. Let him remember that fcience advances
by flow and gradual fteps, that it’s progrels depends on
the cultivation of the mind, the removal of obitacles,
and the exertions of individuals; that the prefent is ever
pregnant with the future, but the conne&ions between
them can only be found by long attention and diligent
obfervation,

There 1s great reafon to hope that meteorology will
foon be very much improved, from the zeal with which
it is now cultivated ; the more fo, as Charles Th_eodcr‘e,'
EleQor Palatine of the Rhine, has ereted an academy, |
folely dedicated to meteorological inquiries, and has fent
inftruments, fabricated at his own expence, to all the
academies and univerfities of Europe, willing or able to
undertake the tafk of employing them.

Meteorological phanomena, like all thedurablemotions
of the world, depend upon A’ CircULATION of matter.—
~ ‘Here it is carried on by a changing of water into a new,
and a regeneration of it into 1t’s primitive form again.
1t goes off from the furface of the earth in the form of 2

B2 | rare,
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rare, invifible, expanded vapour, perfelly diffolved in
the 21r as a menftruum, being {ufpended for fome time
in this ftate; 1t 1s afterwards condenfed into mift and
clouds, then gathered into drops, when it falls, and in
this form it returns to the place from whence it came,
to take 1t’s turn once more in the common courfe of
evaporation, and be again, and again, circulated to the
great promptuary of the world.

The principal obieés of inguiry are, therefore, 1ft, In
what masnner the atmaofphere 1s {upplied with RumIDITY!
The 2d, WHAT cAusEsand WHAT PREVENTS this in-
viiibie humidity from being formed into vifible clouds?
And 7dlv, WHAT PREVENTS and WHAT CAUSES the
vifible clouds to be precipitated in rain f To know the
BALANCINGS OF THE cLoubs? How fuch ponderous
bodies are fufpended i the fluid cther?! And how THE
WATERS ARE BOUND UP IN THE THICK CLOUD?

Meteorological infi-uments are, 1. A Barometer: 2. A
Thermometer: 3. A Hygrometer: 4. A Rain Guage:
5. An Electrometer: 6. An Ancirometer: 7. An Eva-

poration Guage.

Oz T4z BAnROMETER.

In 1643, Toricdllius, by one happy and decifive ex-
sriment, difcoverad the barometer, aud proved the pref-
fure of the atmolphere. Foron filling a wbe of glals g6
inchies lony, and bermetcally fealed at one end with
quick:iwver, and then plunging the lower and unfealed
end into 2 bafon of the {fame fuid, he obferved that a
column of quicxilver of about 30 inches remained in the

tube.
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tube. He compared this to the height to which water is
elevated in pumps, and {found that the heights were in
an inverfe ratio of the ipecific gravities of water and iner-
cury, which led him to think they were {upported by the
fame counterweight ; and on examining the feveral cir-
cumftances, he found this counterweight was the air:
hence this inftrument was called a barometer. To this
inftrument philofophy is indcbted for the greater part of
what is known concerning the weight and elafticity of the

air: for though mankind had been always prefled and
atted upon by this weight, and a thoufand phznomena
bore witnefs to i1t’s cxiftence, yet 1t’s power was not

known, nor it's influence acknowledged, till the laft cen-
tury.

GeNERAL IDrA OF A BAROMETER.

Take a clean glafs tube about 33 inches long, fealed
at one end, and open at the other, fill 1t perfetly with
pure quickfilver, then {topping the open end with the
hinger, invert the tube, and plunge the open end into
a ciftern of quickhlver; after which, elevate the tube tilf
it be perpendicular, and the mercury will delcend, and
fubfide at a certain diftance from the top, more or lefs,
according to the flate of the air at the time of making
the experiment. -

T'he fpace vacated by the mercury at the top of the
tube having no air in it, the external air prefles upon the
quickhlver in the ciftern, and {ultains, by a preflure ina
contrary direction, a column equal in weight to itfelf.

For it is evident that the mercury endeavours to defcend

with
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with a force equal to that by which it’s defcent is pre-
vented. In other words, the prefture of the atmofphere
on 2 given furface Is equal to the weight of a column
_of mercurv, whofe bafe is the given furfacc, and height
that which it ftands at in the barcmeter ; but the preflure
of the atmofpliere is the weigat of a column of air, whofe
bafe 15 the given {urface, and height equal to that of the
atmofphere. The height of the mercury is therefore an
adequate meafure of the weight or preflure of the air,
upon 2 furface equal to that of the bafe of the tube con-
taining the mercury. |
~ Such was the &rft barometer as invented by Torcellins::
fince his time, the mode of filling it, {o as perfeclly to ex-
clude the air from the upper part, and many other necef-
fary circumitances for conftituting a good barometer, have
been explored with diligence by fome of the moft emi-
nent modern philofophers.  Various methods have been
contrived for enlarging the fcale of the barometer ; they
are, however, all of them replete with érror ; and though,
in point of form, fome ameng them may appear more
elegant than the plain barometer, yet they cannot be de-
pended on for keeping an accurate regifter of thle weather,
or for obfcrvmg the extent of the variation in any given
fituation, or comparing the di fferent changes at one place

vith correfponding ones at unother.

OF SOME OF THE PRINCITAL REQUISITES OF A GOOD
BAROMETER. |

The limits to which I have confined mylelf in this
tra&, will preclude me from entering minutely into this

fubject ;
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fubje& ; I mean to cenfider it fully in my Metcorologlcal
Effays, touching here only on one or two of the more
effential circumn{tances. |

1. It is requifite that the height of the column of
mercury be altered by no other caufes but the changes
that arife from the preflure of the air, and that thefe
changes be truly indicated. .

2. That the varlations in the height of tiie column be
‘afcertained by a known meafure.

3. That the column of mercury be fufcepnblc of the
{malleft alterations in the weight of the air.

In order that the column of mercury, in the tube, may
be affeéted by no other caufe than the preflure of the air,
1t 1s ablolutely requufite, that the upper part of the tube,
and the mercury itfelf, be entirely freed from air; for if
there be any air between the upper furface of the column
of mercury and the {ealed end of the tube, 1t will be the
{ource of many errors and much irregularity. The in-
cluded air will act as a counterpoife againft the weight
of the atmofphere, and to a certain degree counteralt it’s
preffure, and, therefore, -render the indication of the in-
ftrument uncertain and erroneous. This included air,

being alfo often combined with humidity, expanded by
heat, or contraled by cold, aés differently at different
times ; the only method of preventing thefe errors,
and perfe&l} cxcluding the air from the barometer, s by

boiling the mercury in the tube: an operation which is
carefully performed in all the beft inftraments.

That the changes in: the helght of the mercurial column
may be truly afcertained, it Is neceﬂary to know at all

6 times
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times tiie exact diftance of the furface of the mercury in
the tube, from the {urface 1n the refcrvoir or ciftern.

The firlt point of the meafure muft commence from
the {urfzce of the mercury in the ciftern ; but this furface
1S variable, for when the mercury defcends, a quantity
21is into the balon and raifes the f{urface thereof ;
z=d on the coutran, when 1t rifes, a quantity is taken out
ern, and the furface thereof 1s lowered. The
-2’2 of inc:.es to the barometer 1s fixed; but the {urface
of ti:z mercury 10 the aiftern from which 1t originates is
contintailvvarying. o remedy this evil, 1t 1s neceflary

taxt the tower funtace fhould be always kept at the fame
het

trument, ] his s eifected by means of a fluating guage,

hich was fiull arnihzd o the barometer by MY FATHER,

1 .
Ut e

Ht from the divifions on the feale affixed to the in-
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cemiives, Dy omaans of thie doating guage, the fame
forew that rend s the barometer portable, regulates the

furfice of the mercury 1 the ciftern, {o that 1t 1s always

s~ from whence the divif.ons on the {cale com-

-1
¥

-

3
Iy
Ju)

e 1S Never ﬁpglif;d to the common

portable baromicters, but only to thofe of the belt kind.

T he Tonror of t”; this CUACe will be defcrnibed 1n a
{; :3'11[';' _niopors of this sract.

Anoiher circumiicnce neceffary to be attended to 1n
very accuraie oolenaiions, is the effet of heat and cold
on the barometer, as by thele the mercurial column is

ither dilited or contradled; for as all bedies expand and
occupr larger fpaces when therr temperature 15 increafed,
the Licrcurs in the barometer will, when heated, be
(pecihcally
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fpecifically lighter, and will confequently afcend from
that caufe, though the preflure of the air fhould remain
unchanged ; and that, therefore, in order to know accu-
rately the effeét of the air’s preflure on the barometer, it
is necellary to correct the height by the addition, or fub-
traCtion of a quantity equal to the influence of the tem-
perature of the air thereon : for this purpofe, a table 1s
fubjoined to this defcription. In fome cafes a feale of cor-
retion is applied to the thermometer accompanying the

barometer, and which 1s mndeed a neceffary companion
to It.

2d. Condition. T hat the {cale thould be of fome known
meafure. It would have been totally unneceflary to
have mentioned this condition, had it not been to pre-
vent thofe, into whole hands this tract may fall, from

being 1mpofed upon by venders of imperfet inftruments.
Some of thefe inftruments have no determinate fcale

affixed to them ; and thole which have a fcale, have one
that 1s 1n general 1]l graduated and erroncoufly placed,
{o that no comparative obfervations can be made with
them ; and often, indeed, no obfervation at all; as from
the {mall bore of the tube, they acl as a thermometer, as
well as a barometer.  We have already obferved, that by

enlarging the {cale, error is multiplied, and uncertainty
produced.

3d. Condition. That the {malleft changes in the
height of the column of mercury may be difcerned.

To meafure the fmalleft changes, a nonius divifion
moves with the index, by which each inch is fubdivided
}Nt0 100 parts, and the height of the mercury is accu-

C rately
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rately obtained without any danger from parallax, by the
peculiar conftruction of the 1ndex.

Or THE NoNiUSs.

The fcale of inches is afhixed to the right {ide of the

tubs, the zeroor beginning of the fcale being at the fur-
face of the mercury in the ciftern, the index and it’s
nonius plate flide up and down in a groove, which is
parallel to the line of inches, that the index may be fet
at 2ny time to the upper furface of the column of mercury.

Each inch, or line of inches is divided into ten parts,
which are again fubdivided into ten, by means of the
nonius {cale; the whole inch being thereby divided into

100 equal parts.

To READ OFF, OR ESTIMATE THE DIVISIONS OF
THE NONIUS SCALE.

1. If that edge of the nonius fcale, which is in
a line with the index, coincides exaétly with any divifion
on the line of inches, that divifion exprefles the height
of the index from the {furface of the mercury in the
ciftern, in inches and tenths of inches. But 2dly, If the
foregoing edge does not coincide with any divifion, you
muft look for that divifion of the nonius, which coincides
with a divifion in the line of inches, and the number on
the nonius fhews how manv tenth parts of the tenth, the
1ndex or edge has paffed the laft decimal divifion. Thus
for example, fuppofe the edge of the nonius was ¢ - -t
fomewhere between 29 inches 8 tenths, and 2g inches

g tenths ; then if by looking at the nonius, you obferve
the
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the coincidence at §, it fhews the altitude to be 29 inches
8 tenths, and 5 parts of another tenth, or 2g, 8.

Accurate obfervers do not eftimate the height of the
mercurial column by the edge of the mercury that is in
contalt with the interior past of the glafs tube ;* be-
caufe the attraction of the glafs prevents, in fome meafure,
that part of the mercury which is 1n contact with it from
obeying immediately the preflure of the atmofphere, while
the middle part of the column being but little, if at all
affeCted by this attraltion, 1s undoubtedly the trueft
mealure ; and is, at the fame time, the moft fenfible of
every change 1n the preflure of the atmofphere. In order
to afcertain the exact height of the upper part of this
convex furface, befides the index on one fide of the glafs
tube, there 1s another placed directly oppoiite thereto be-
hind the glafs tube ; in {uch manner, that if a plane was
to join the lower edges of thefe indices, 1t would be at
right angles to the direction of the glafs tube; and the
eye being placed in this plane, the index ts to be raifed
or lowered, till it’s lower edge, and alfo that of the index
behind the tube, appear to touch the top of the convex
{urface of the mercury in the glafls tube ; or in other
words, that an imaginary plane joining the lower edges
of the indiccs, may appear as a tangent to the cohvex
furface of the mercury, and the nonius will give the
height of the mercurial column. This 1mprovement
of the indexes is one, among many, for which fcience is
indebted to Mr. Ramf{den.

C 2 Or

* Defaguliers.
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OF THE COMMON PORTABLE BAROMETER.

This inftrument, when made with care, will anfwer
for general and domeftic obfervation, but i1s not fuf-
ciently accurate for philofophical purpofes. It confifts
of a tbe, of a proper length, accurarcly filled with mer-
cury ; the lower end of the tubz1s glued to a wooden
refervoir, the bottom of which 1s formed of leather ;
into this relerveir the {uperfluous mercury defcends, and
the 2.1, by prefling upon the flexible leathcr s 1t.e bottom
of the rcicrvolr, Keeps the mercu: v n.@ﬂﬂdzd at it’s
proper height.  This relervoir 1s conceai-.. rrom the eye
bv a2 neut mahogany cover, or box, This tube and
rciervoir are placed 1n a frame, on the upper part of
which 1s a filvered brafs plate; on the right-hand fide of
this piate is a {cale of inches, reckoned from the furface
of the mercury in the cittern j each inch is divided into
ten paris.  Clofe to the line of inches there 1s a {lit, or
groove, for conveniently fliding the nonius {cale and index
up and down. The upper edge of the index and nonius
{caleare inaline. It is the upper edge of the index that

iz to be {et to the upper furface of the mercury. On the
icit-hand {ide of the plate, the words FAIR, CHANGE-
ABLE, RAIN, are engraved. At the bottom of the
rame there 15 a {crew pafling through the mahogany box
which covers the refervoi-: a flat round plate 1s placed
upon the end of the fcrew within the box ; this end 1s de-
figned to prefs upon the leather bag, and force the mer-
curv up to the top of the tube, and thus prevent 1t from

fhaking, or violently ftriking againft the top of the tube
when tranfported from one place to another.

To
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"TO USE THE PORTABLE BAROMETER.

1. Sufpend it againft a wall, or wainfcot, fo that the
tube may be perpendicular to the horizon.

2. Unfcrew the fcrew at the bottom of the frame as
low as it will go, and the mercury will fall to1t’s proper
height, and be obedient to the changes in the weight of
the air.

3. Set the upper edge of the index, fo as to coincide
with the furface of the mercury in the tube, and the
nonius {cale will point out the height of the column.

4. Before every obfervation, firike the frame gently
with the knuckles, to difengage the quickfilver from the
tube,

5. If the barometer 1s to be moved from one place
to another, turn the fcrew, till the mercury is prefled by
it againft the top of the tube.

DEFECTS OF THE COMMON PORTAZLE BAROMETER.

It is neceffary here juft to mention fome of the defedts
of this kind of barometer, 1n order to render the advan-
tages of the better kind more confpicuous.

1. It cannot be fo adjufted as to be fure that the
divifions on the {cale are at that height from the mercury
in the ciftern, which is exprefled by the numbers affixed
to them.

2. As when the mercury falls in the tube, it rifes in
the refervoir ; and when it rifes in the tube, it falls in

the refervoir: it’sdiftance is perpetually varying from the
divifions of the fcale.

3. The
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3. The tenfion of the leather forms a confiderable
scfiftance to the preffure of the atmofphere.

OF THE BEST PORTABLE BAROMETER.

'I'his barometer, ke the preceding, confifts of a glafs
tube, properly filied with mercury, having the lower end
fixed to a wooden ciitern, with a leather bottom, and
this tube and cifiern placed ina mahogany frame.

On the upper part of the frame a brafs plate is placed ;
on the night-hand fide of the tube a {cale of inches is
graduated on the plate, the beginning of the fcale being
at the {uriace of the mercury in the ciftern : each inch is
divided into ten parts, which are again {ubdivided into
tenth:s by the nenius {cale.

The nonius plate carries two indexes, exally fimilar
to each other, one piaced beforc the tube, the other be-
hind it. The indexes may be raifed or deprefled, by
turning the key, which fits into a {mall hole in the frame,
direCtly under the groove of the nonius plate.

On the left-hand of the tube a {mall thermometer is
placed, with Fahrenhcit's {cale ; there 15 an index to the
thermometer, which may be {et by the {ame key as the
barometer, only putting 1t into the {mall hole under the
thermermeter, and turning it round till the index points to
the mercuryin the thermometer. A {cale for correcting
the expanfion of the mercury in the barometer, is often
graduated ciole to the fcaie of the thermometer.

The upper part of the barometer is covered with a glafs
plate, to prevent the filvering of the plate from being
injured by dirt, or being corroded by the action of the air.

OF
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O THE LOWER PaRT OF THE DAROMETER.

The lower end of the tube 1s nomerfed 1n the ciftern
which contains the mercury ; the cifiern 1s covered with
a mahogany box ; at the bottom of the frame 1s a {crew,
to raife or lower the furface of the mercury § at the top of
the ciftern is a hole, which 1s fitted with an 1vory fcrew,
to be placed there occafionally for the conveniency of

tranfporting the inftrument {afely from one place to
another.

The guage confifts of a fmall ftem of ivory, anfing
from a float of the fame {ubftance ; a circular divifion s

cut round this ftem; the ftem paffes through a fhort

cylinder of wory, which 1s cut open in front; on this
front two {mall divifions are cut ; at the bottom of this

cylinder 1s a male {crew, to fit the female fcrew of the

ciftern ; the upper part of the guage is proteted by a
tube of glals perforated at top.

"To usk TH1S DAROMETER.,

1. The barometer being fixed in a perpendicular

pofition, unicrew the {crew at bottom as far as it will go
without forcing it.

2. Take out the wory fcrew at the top of the ciftern,

and place 1t between the fcroles on the upper part of the
frame, |

3. Screw the guage into the place from whence the
wory {crew was taken,

4. Screw up that ferew which s at the bottom of the
frame, until the line on the float exa&ly coincides with
the two lines on the front of the ivory cylinder.

5 5. Strike
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5. Strike the barometer gently with the knuckles, and
then {o fet the lower edge of the front index to the convex
furface of the mercury, that it may be at the fame time
in a line with the edge of the index behind the tube; and
the nonius will then give the true height of the mercurial
column, from the furface of the mercury in the ciftern.

6. The preceding rule for fetting the guage muft be
complied with, previous to every obfervation.

7. If the barometer 1s to be tranfported from one place
to another, the guage muft be removed, and the fold
ivory {crew inferted in it’s place ; after which, the mer-
cury in the tube may be forced gentiy up to the top
thereof, by the fcrew at the bottom of the frame.

Orf THE ScALE 0F CORRECTION.

This fcale is placed clofe to that of the thermometer ;
but on the right-hand fide, the zero, or o degree of this
fcale, correfpondsto the 55th degree of the thermometer.

i. If the barometer is at 30 inches, and the ther-
mometer at 55 degrees, no correction is neceflary.

2. But if the thermometer be under 55, 2nd the
barometer at 30 inches, you muft add to the height of the
barometer as many of the rooths of inches as are on the
{cale of corre@ion oppofite to the degree o the ther-
mometer.

3. If the thermometer be above 55, and the
barometer at 8o inches, you muft fubtract as many 100ths
as are indicated by the given degree of the thermometer on

the {cale of correction.

4. The f{cale applied to the thermometer an{wers for
the general range of meteorological obfervations ; but if

the



»

DissSERTATION ON THE BAROMETER. 17

the height of the baromcter be very far diftant from 30
inches, 1t will be neceflary to make ufe of the rule of

three, in order to obtain the true corre&ion: for in-
ftance, let the barometer be at 26 inches, which we will

call P, c the correttion indicated by the thermometer,
x the true corre€tion : then as 30: P::c:x; oris—x,
which 1s to be added to the height of the barometer

whenever the thermometer 1s under 55 degrees, but to be
fubtrated when it is above ;3.

OF THE

THERMOMETER.

EAT and cowLp arc perceptions of which we

acquire our ideas from the fenfes: though,
properly Ipeaking, thefe ideas only indicate a certain
ftate, 1n which we 0and ourfelves independent of any
cxterior object.

But as thele lenfations are, for the moft part, produced
by fome of the bedies which furround us, and as they
are generally accompanied in thefe bodies by an aug-
mentation or duminution of what we call FIRE, we

D confider
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con:fider them as an effet of fire, and judging by appear-
ances, we apply the names hot and cold to the {ubftances
themfelves, calling thofe hot which produce in us the
fenfation of heat, and thofe cold which communicate
the fenfation of cold to us. Whatever be the nature of
that quality in bodies which we call heat, we are affured
that it does not refemble the fenfation of heat. It is no
lefs abfurd, to fuppofe a hikenefls between the fenfation
ar.d the quality, than 1t would be to fuppofe that the pain
of the gout refembles a {quare or a triangle. The fim-
pleft man, with common fenfe, never imagines the {en-
fation of heat, or any thing that refembles it, to be in
the fire : he only imagines that there 1s fomething in the
fire which makes him feel heat. But as the name heat
miore frequently fignifies this unknown fomething in the
fire, than the fenfation occalioned by 1t, he juftly laughs
at the philofopher who denies that there 1s any heat in
he fire.

But the contracictian between the philofopher and the
vulgar is more apparent than real, and is owing to an
2bufe of languagce on the part of the philofopher, and to
indiftin&t notions on the part of the vulgar.  The phi-
lofopher favs there 15 no heat in fire, meaning that the
fire has not the {enfation of heat: bis meaning 1s juft,
but his language 1s improper ; for there is really a quality
in hre, of which the proper name 1s heat, a name given
t0 this quality both by the philofopher and the vulgar,
more frequently than to the fenfation of heat ; and when
ke explains himfelf, and fays that the fire does not feel
hezt, the d:ficuite vanithes, and the vulgar will agree
with him, |

But
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But our fenfations depend not enly on the fubftances
which excite them, but on the aftual flate of our bedies
at that time : we cannot, therefore, conclude the exaét
identity or fimilarity of the caufe, from the famene(s of
the fenfations, unlels we can be affured that our bodies
are in the fame flate : if they be not, the {ame obje&ts
will produce very different fenfations, Thus, if the hand
be plunged into lukewarm water, this water will appear
cold if the hand be warm ; but if the hand be cold, the
water will appear to be warm; though in both cafes it
pofieffes the {ame temperature.

Our fenfes are, therefore, both imperfe&t and deceltful
meafures of heat ; and we cannot afcertain, by their
means only, the ftate of the furrounding bodies with
refpet to heat or cold. This occafioned philofophers to
feck for fome method by which they might determine the
temperature of bodies with more certainty. This they
found in the property of heat, to dilate and expand all
bodies, whether folid or fluid ; and of cold, to contraét
or condenfe them. This expanfion and contra&ion is
confidered as a meafure infinitely more certain of the
degrees of heat and cold, than the fenfes,

It would appear from this expanfion, that fire, when
it 1s agitated by that motion which we call heat, always
afted as if 1t wanted more room, and this in {uch a
wonderful manner, asif every particle of fpace in which
it exifts were a radiant point or center, from whente it
{preads forcibly outwards in every direction ; and confe-
quently when fire, thus acting, 1s admitted into the pores
of bodies, their parts muft be ftretched out, and their
dimen{lons every way increafed, according to the degree

D2 of
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of fire by which they are acted on.  Some idea of the
force of this expanfion may be gained by confidering how
vaft a weight may be fufpended from a bar of iron, or
brafs, ina vertical pofition, without feparating the parts
of the metal, or overcoming the force with which they
cohere. Now this, fire ealily executes, fo far rclaxing the
texture of brals and iron, that their parts will fall
afunder with nothing but the force of gravity.

Thermometers are inftruments which meafure the
degree of heat by the expanfion of bodies. Fluids are
thofe generaliy uled, becaufe they are dilated more readily
than folids ; and quicklilver 1s preierred to other fluids,
becaufe 1t’s expanfibility is not affected by the different
circumftances in which 1t 1s placed; 1t does not foil
the tube like many other fluids, and at the fame time
affoerds zn extenfive {cale of divifions.

A thermemeter 1s a tube of glafs, the end of which 1s
blown into a ball or cylinder; the ball, and part of the
tube, 1s filled with mercury. "I'hefluidin the ball dilates
by the heat, and contracts with the cold, which occafions
the fluid in tte tuse to rife and fall ; and the fmaller the
bore of the tube is i prevortion to the ball, the more
vifible will be the riie of the fiuud by a {mall expanfon.

We may, therelore, confiler thuis intlrument as a con-

venient meaiure of the changes of heat and cold, which
is fhewn by the £ 2'c to which the tube 1< alhxed.

But it s £~ {uiicient to heve found a meafure of
heat; it mui oo eniverial, always {peaking tie fame
language, and awaxing the fame ideas in tie wind, inall
places, and 2

1

-:-ii llﬂ"r:‘

Te
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To this end it is neceflary, 1. That this meafure
{hould begin from a known and determinate point, And,
2. That another point, equally certain as the firft, but
at fome diftance from 1t, be fixed upon. And, 3. That
the fpace between them may be divided into a certain
number of parts, which in all inftruments will have a
conftant propertion.

It has been fully proved that the temperature of freezing

water, of melting ice, 1s conftantly the fame in all
places, and at all times. "The fame may be {aid of bolil-
ing water, under a given preflure of the atmofphere.
If, therefore, the ball of a thermometer be plunged into
melting ice, and afterwards into boiling water, and
- left in each till it acquires their temperature, and marks
are made at the refpective heights at which the mercury
ftands in each, two fixed points will be obtained.

Fahrenheit’s fcale 1s that which is ufed in England:
the freezing point is called 32, the boiling water point
212 ; fo that there are 180 degrees, or divifions, between
them, which may be extended upwards and downwards,
as far as 1s neceflary.

Foreigners ufe Reaumur’s, or rather De Luc’s fcale,
where the freezing point is called o, and the boiling
water point 8o.

In a good thermometer it is neceflary, 1. That the
{pace between the mercury and the’ fealed end of the
tube be free from air. 2. The fixed points muft be

accurately afcertained. 3. The {cale fhould be divided
according to the capacity of the tube.

Two thermometers are neceflary for accurate obfer-
vation; one to be fufpended within doors, near the

harometer ;
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barometer ; the other outof doors. That without doore
fhould be placed at the north fide of the houfe, or where

it wiil be fheltered from the rays of the fun.

OF THE

HYGROMETE R,

THE hygrometer 1s an inftrument intended to dif-
cover the flate of the air with refpet to humidity,

or diynels.

Had we indeed an hygrometer which would fhew witls
accuracy the moifture of the air at cifferent altitudes, we
fhould be forward 10 our way towards prognoflication.

The author of nature has, however, kindly furnithed
us with natural hvgrometers, namely, the rifing and
fetting luminaries; and even when they have rifen to a
confiderable altitude, an attentive obferver may confider
them as hygrometers. Perhaps a bright {corching fun,
a lucid meorn with fharp horns, and lively twinkling
ftars, denote a dry air: while a faint {un and {tars, and
the moon blunt, as alfo the lunar and folar rings, may
indicate a moailt air.

£,
w
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As the whole atmofpheric ceconomy, as far, at leaft, ag
relates to the weather, depends upon, or is conneéted with
the ftate of the vapour 1t contains, it is rather furprizing
that we find fo few hygrometrical obfervations among the
many meteorological diaries that have been publiftied.
From time immemorial, the effets of moifture havé
been confidered as prognoftic of the weather, asis evident
by the confiderce the houfewife places in her falt-box,
the carter in his whit-leather thong, and the faifor in his
{hrouds.

But whether the hygrometer be a prognoftic or not of
the weather, it is certainly of the utmoft importance to

the natural philofopher, and would probably prove a
valuable oracle to the farmer, which & fully evinced by

the following obfervation of Mr. Marfhall, 1n his minutes
of agriculture. ¢ Yefterday morning, (fayshe) while the
hygrometer {tood at 2 degrees moift, the peas were by no
means fit for carrying; the halm was green, and the peas
foft, About ten o’clock the hygrometer fell to 1 degree
dry 3 before one the peas were in good order: I wentup
into the field, mercly on the worb of the hygrometer,
and found the peas fit to be carried.” It is plain, there-
fore, that on a {cattered farm, in hay-time and harveft, an
hygrometer muft be peculiarly ufeful.

Within thefe few years, Mefl. De Luc and De Sauflure
have confidered, with great attention, the fubjet of hy-
grometry, and have publithed three volumes on hygro-
meters, and the phznomena conneted with them : they
have alfo, each of them, contrived inftruments for the
purpole of afcertaining the moifture of the air. That of
Mr. De Sauffure is probably the beft ; the moving prin-

ciple
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ciple is 2 human hair: they have not been made in
England, 1. On account of the trouble attending the
neceffary preparation of the hair. 2. On account of it’s
fragility. Mr. De Luc’s, though more defetive in con-
ftruétion, is made with more eafe, and 1s lefs liable to
accidents.  In my meteorological effays I mean to give
a full account of thefe inftruments, and the fubftance of
the works of their refpective inventors.

There are two other hygrometers in ufe, one made of
the beard of a wild oat, the other of hatters paper.

OF THE

U D OMET E R,

OR

RAIN GUAGE.

IT is as neceflary towards forming a fyftematic idea of
the weather and it’s various changes, to meafure the

quantity of rain which falls upon the earth, as to know
the different degrees of heat and cold, or the vanations

in the preffure of the atmofphere.

The
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The rain guageis avery fimple inftrument, confifting
of a tin funnel of twelve inches diameter, communicating
with a tube or cylinder of un, into which the rain is
conveyed by the funnel. “The heighth of the water is
meafured by 2 rule fixed to a float; this rule pafles
through the center of the funnel.

To ufe the rain guage, fo much water fhould be firft
pourcd in as will raife the float, fo that the zero, on the:

sule, mayexactly coincide with the aperture of the funnel.

The funne] is fo contrived, as to prevent the water from
evaporating,

This guage fhould be fixed down firmly in aplace
where, whatever wind blows, the fall of the rain may
not beintercepted by the houfe, or any otherimpzdiment.

"‘#—

ELECTROMETER,

For a defcription of this, I muft refer to my eflay on
electricity.

=

et —— ...

OF THE
ATMIDOMUETE R.

"'"I Y H E atmidometer is an inftrument for meafuring the
ablolute quantity of water raifedin vapour, at different
{eafons, and in different years: or to know frem evapo-

ration, at any given time, the diffolving power of the air
L at
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at that time, or the quantity of water exhaled and ah-
{orbed by the atmofphere.

The atmidometer confifts of a cylindrical veflel, of
12 inches diameter, with a glafs tube of four or five feet,

proceeding from the bottom in a diagonal direction, the
top of the tube being level with the top of the vellel ;

by this contrivar.ce the {malleft variations in the furface
of the water are rezd ly difcovered.

There 1s a covér to the guage, at fome diftance from
the {urface, to prevent rain falling into it.

OF THE

ANEMOMETE R,

OR

IWWIND GUAGE.

S no accurate inftrument has been contrived for

meafuring the force of the wind, the purpofes of
meteorology will be anfwered, by regiftering the quarter
1t blows from by a common vane, with the following
diftin&tions, gentle air, brifk wind, freth gale, hard gale,
a ftorm, violent ftorm, hurricane.

When
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When there are detachments of clouds, with a
mixture of fun-fhine, the velocity of the wind may be
traced by their {hadows along the ground. In ftorms,
if the wind rages by violent gufts at intervals, a grove
of trees may be feen to bend under the force ; and if it’s
courfe be attended to, other trees, at a {ufficient diftance,
may be {een to bend under the {ame blaft ; fo that the
{pace run over in a given time may be nearly difcovered.

—*—-

Ox PROGCNOSTIC SIGNS OF THE WEATHER.

By the weather we mean the various circumftances
and phenomena attendant upon vapours, mifts, clouds,
rain, hail, fnow, froft, thunder and lghtning, the

aurora borealis, and the winds.
The ftate of the atmofphere is influenced and modified

by the vanations 1n 1t’s denfity or weight; by the quan.
tity of aqucous particles, or it’s humidity; by it’s
tran{parency, or the invifibility of the aqueous particles ;
by the wvifible collcction of them in clouds, by their
precipitation in rain, by the wind, by the agency of
electricity, and the attion of heat and cold.

There is no part of meteorology which interefts man-
kind fo much, as the predi&tions it furnifhes of the change
of weather. 'The theory of it only engages the attention,
by animating us with the hopes of thereby bringing the
knowledge of their preditions to perfeion.

And the far greater part of thofe who purchafe me-
teorological inftruments, buy them, not fo much to know

the actual ftate of the clements, as to forcfee the changes
E2 thereof.
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thereof. This fcience i, however, very imperfe& ; for
it is but of late years that we began to make obfervations
on the changes of the weather; and that it’s progrefs
has beer: rapid and {ucces“ul, may be feenin the works of
De Luc, De Sauffure, Jones, Marfhall, and Kirwan.
But thefe obfervations will be ftill more valuable to
pofterity; for we can fcarce expe& them in fufficient
number 1n our own 2ge, to deduce from them a general
and perfect theory.

To attzin this end, it will be neceffary te multiply
obfervations cn as great a number of figns as poffible ;
for it 1s only by their combination and concurrence that
we can expsct to remcve the uncertainty, infeparable
trom each in 1tfclf, Thus the barometer is not always
a certain fign ; the {ame may be {aid of the thermometer,
the hygrometer, ard the altion of winds. But if they
all concur together, there is but little chance of being

aceived ; and there would be thill lefs, if to thefe were
joined other figns, which are eafy to obferve,and which by
their combinztion vould render our prediion certain.

No fign, ror anv inftrument of oblervation, fhouid
therefore be neylzCed, either from a love of 1ideal per-
felion, or fexrs of inaccuracy.  Thus though the hygro-
meter 02 ar rr2loat a verv amperfedt inftrument, yet one
certain fign has aready  been obtained from 1t's indica-
tions, anc mere may be reaonably expelled. Even
thewordsvery Crv, very meiit, moderatery dry, medzrately
mot.5, theugn of vague cerermiination, may throw
much licht on the {tate of the atmolp-ere.

It 1s necellary that the obferver fhould enter into a
precife detail of the various ftates of the fky, and the

clouds. Vhat can we learn from the words covered,
ang
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and cloudy, or half covered fky, &c.!. Nothing, fince it
is well known, that a covered {ky, in one cafe, 1s almoft
as certain an indication of fine weather, as in another,
it is an indubitable prefage of rain.  The accurate ob-
ferver piques himfelf on a thermometer, with which he
can obferve within a degree, and a barometer that he
can depend upon to lefs than the 100dth of an inch, but
is filent on the tranfparency of the air, on dews, on the
elevation, the form, the {ign, the difpofition, the colour,
and the denfity of the clouds, things that may be obferved
with eale, and defcribed without trouble ; being attended

with no other inconvenience than that of cxtending the
{ize of our meteorological tables.

There is a phenomenon, which has notbeen fufficiently
attended to, namely, the undulating motion of the firma-
ment, or that diurnal tumult in the air, which is kept up
by the heat of the fun. What the {un raifes from the
earth by the heat of the day, is fuftained in the aimo-
{phere by 1t’s heat, and the agitation, or expanfive undu-
lation of the air. This motion is often vifible to the
naked eye, but in the field of a powerful telefcope it is
very confpicuous ; all objects appear in violent agitation,
and the line of the {enfible horizon, which ought to be
clear and well dehned, 1s waved like a field of corn in the
wind, or the furface of the fea in 2 fterm. So long as this

agitation continues, the vapours ftay in the air, but when
it fubfides, and the fun dcparts, they are condenfed and
fall down to the earth in the night as dew,

In the prefent ftate of this part of fcience, when we
are unacquainted with fo many phenomena, and ftill
more ignorant of their caufes, general rules will often be
found to fail, and particular cnes will, without much

6

CIrCUum-
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circurnfpetion, prove to be a fource of error: amongh
the variety of means for predicting the changes of the
weather, the barcmeter is undoubtedly one of the beft,
and 1s in this, as well as many other refpecls, one of the
sreateft acquifitions to natural philofophy.

The ufual ranges of the mercurial column in this
Iatitude, are comprized between 28 and 31 inches, of
which the middle, or 293 is confidered as the variable :
I think it fhould be placed {omewhat higher. Near the
pole, the variations of the barometer are much greater ;
between the tropics, much lefs.

PrOGNOSTICS FROM THE BAROMETER.

r. In genera], when the baromster falls, the air being
Lighter, will let fall it’s vapour, and give us rain. Burt
when the mercury rifes, the air baing heavier, will fup-
port the vapours, and be produdive of fine weather.

2. 1f the mercury falls o a froft, we may expect
fnow, or a thaw; tut 1f 1t rifes in winter withr a north
“or eaft wind, it gererally portends a froft.

3. In order, however, to deduce any obfervations witiy
ceriainty, we muft attend to the progrefs of the nife or
fall : thus, if it {inks {lowly and gradually, we may ex-
ped that the rain will be of fome continuance. But
if the rife be gradual, wenuy judge, that the tine weather
will be lajfting.

4. If the barometer fluctuates much, rifing and falling
fuddenly, the weather is unfeitied and changeable.

5. It 1t falls very low, there will be much rain.

6. But if it’s fall be low and fudden, 2 high wind

geaerally enfue.
7. When
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7. When exceeding low, ftorms and tempeftuous
weather may be expeGed: but if an extraordinary fall
happens, without any remarkable change near at hand, it
is probable that there is a {torm at a diftance. '

8. The defcent of the barometer is not, however,
always an indjcation of rain, for it will often fall for
wind ; nor 1s it’s rife a eertain fign of fair weather, par-
tcularly if the wind be northerly or eafterly.

g. If the fine weather be lafting, with a wefterly wind,
the barometer generally refts a httle above changeable,
but fomewhat below 30 inches.

10. In the fummer months the barometer does not
yary' fo much as in winter.

11. The French writers fay, that the greateft eleva~
tions of the barometer are in a froft with a north or eaft
wind.

12. The greateft vaniations in the barometer are in
the two firft, and the two laft months of the year, but
particularly in the firlt and lait. |

»3. A north-eaft wind generally makes the barometer’
in this country rife, and it is generally loweft with 2
fouth-wefterly wind.

BricuToN’s RULES.

If the.mercury_ continues to fall while it rains, 1t will
be likely to rain the next day.

When the mercury is pretty high, and has fallen to
foretel rain, and yet rifes before the rain falls, it 1s an
indication that there will be but little of it.

In ferene and hot weather, when the mercury is high

andrifing, and you have all poffible certainty of fair wea-
thor
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ther the next day, and yet there thould happen to fall very

heavy thowers, it is probable they have been driven upon
vou by the effect of diftant thunder.

In fzir weather, when the mercury has continued high
zad rifing, if it falis about’ noon, and rifes again towards
the evening, a lingie fhower may be expefted on the
evening cr noon of the next day, and then fair weather.

v hen the mercury nles gradually about half a 1oth,
ar.d continuss to do {o for many days, the fair weather
may be expected to continue for fome time, unlefs wind
intervenes, particularly from the § W by S.

Procowostic FROM BAROMETER AND THERMO-
NMETER.

- -

1: the air 1n foggy weather becomes hotter by the
ztion of the {un alone, the fog generally diffipates, and
nz ot remains ferene: but if the barometer falls, and
iemperature oe from a {outh or fouth-weft
wing, tl‘:'ﬂ fco rifes and forms 1tfelf into clouds, and it’s
aicenfion is generauy a fign of rain.

Frovm BarosmeTeR, HycroMeETER, Winp, AND
STATE OF THE SKv,

‘T'he barometer being high and ftationary, the natural
and factitious hygrometers indicating dry air, the canopy
o the {ky lofty, and the wind north-eafterly, arethe fureft
figns of SETTLED rair; while a light and moift atmo-

{phere, the cancpy of the fky low, and a fouth-weft wind,
certainly portend 2 wet {eafon.

Froum
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¥FroMm Varours.

A thepherd in Effex had a doftriné which he faid was
¢onfirmed by long obfervation, that after the fky had
taken up five or fix fops, it was pretty fiire to fend them
down again in rain: fo he made it a prattice to keep a
regifter of the fogs upon a flick, and according as the
riumbers {tood, he predicted when the rain was to follow.
There might be {fomie foundation for this as a local ob-
fervation, But it cannot be extended, as fogs depend not

6nly upon the ftate of the air; but alfo upon the fitua-
tion of the place. We have at prelent no data from
oblervations, whereby to form certain conclufions relative
to fogs, and their connections with rain.

SIGNS FROM THE THERMOMETER ONLY.,

In winter, if the cold diminifhes fuddenly; it in gene-
r4l portends rain. In fummer, a {udden augmentation

orf heat 1s a forerunner alio of rain,

PRoOCNOSTIC FROM ’i‘H_E HyCROMETER AND THER-
MOMETER.

It is in moft cafes a certain fign of fair weather, when
Yhe march of the hygrometet from it’s greateft extreme
ol humidity in the morning, to the greateft degree of

drynefs in the afternoon, 1Is greater than it generally
makes with the fame temperature ; while the reverle is

enc of the mioft certain indications of rain.

¥ | Proc
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Procyvostice FROM THE CLOUDS.

There are {o many figns by which 1t is fuppofed that
we may foretel the approaching weather, that Virgil was
held enough to afirm, that no fhower ever did damage
to any man without giving hum proper warning : amongft
thefe the {igns from the clouds are many and important ;
for from the clouds the rain proceeds, and it is the flate
of the air with refpect to the water they contain, that
either prevents or haftens 1t’s fall into rain. ¢ They are
continually travelling over all the terreftrial globe, and
by a proper communication of moifture, render fruitful
the fpacious pafiures of the wealthy, and gladden the
cottager’s little fpot. Nay, they saTisFy THE DEso-
LATE AND WASTE GROUND, AND CAUSE THE BUD
OF THE TENDER HERB TO SPRING FORTH : that the
natives of the lonely delert, the herds which know no
mafter’s ftall, may nevertheiels experience the care of an
all-fuprorting Parent.”

The formation and {olution of clouds in the fky are
often manifeft to the fight, if they are watched atten-
tively for {fome time together; particularly in a fum-
mer’s evening, we {hzll {ee them leflen by degrees, and
be at laft fo totallv diffvlved in the air as to be no longer
vifible. The Rev. Mr. Jones, in his admirable difqui-
{itions, to which 1 am principally indebted for the ac-
count of the prognoftic figns of the weather, fays, that
when 1n company with another ob{erver, he has been
taking the angles of a cloud at two ftations, to find their
height at different feafons; the cloud fixed upon for his
purpofe has often walted away and difappeared entirely

5 betore
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before it reached the intended place of obfervation. This
refolution of the clouds 1nto air, and their difappearance
from the fight, may be confidered as a ftreng {fymptom of
fair weather.

But on the other hand, when they are colle&ted out of
it, and manifeftly increafe both in denfity and magni-
~ tude, it is a {trang prognoltic of rain. Thus when the fky,
which has been long ferene and blue, becomes fretted
and fpotted with innumerable {fmall clouds, bearing fome
refemblance to the waves of the {ea, or the party-coloured
back of a mackerel: at firlt they are thin, white, and
fleecy ; but by degrees grow dark and black, and are in
general generated at about the height of three quarters

of a mile.

Againft heavy rain, every cloud rifes bigger than the
preceding, and all are in a growing ftate: this is moft
remarkable on the approach of a thunder-ftorm, when
{mall fragments of clouds increale and aflemble together,
till in a fhort fpace of time they cover the fky. Thus,
after a great drought 1n the days of Elijah, a cloud
feemed to arife out of the fea (that is, from the horizon
of the {ea) no bigger than a man’s hand, which foon over-
{pread and blackened the whole heaven.

When the clouds are formed like fleeces, deep and

denfe towards the middle, and very white at the edges,
with a bright blue fky about them, they generally foon

fall 1n hail, fnow, or in hafty thowers of rain.

If clouds are feen to breed high in the air, in thin
white trains, like locks of wool or the tails of horfes,
they fhew that the vapour is fpread and {cattered by con-
trary winds above while 1t 1s colleGing, from which

Fa wind
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wind will foon be produced below, and probably raip
with it. '

ivir. Jones fays, that from the complexion of a fingle
cloud, with white edges and dark diverging lines from
it, he ventured to predict a igh wind forty hours before
it began ; when there was a ftorm of the firft magnituge,
vhich lafled for two days and two nights, .

It the clouds, as they come forward, feem to diverge
from a point 1n the horizon, a wind may be expected
irom that or the oppofite quarter.

\When a general cloudinefs covers the {ky above, and
there are {malil black fragments of clouds like fioke
fiying underneath, rain 1s feidom far off, and is generally
lafting. |

There 1s no fign of rain more certain than two dif-
ferent currents of clouds, efpecially if the undermoft

fiies fait before the wind : two f{uch currents, in hot wea-
ther, portend a thunder-ftorm.

The tranfparency of the air is to the inhabitants of
the Alps one of the moft certain prognoftics of rain;
there, when the diftant objelts appear diltinét and well
cefined, when the fky is of a deep blue, they confider

rain as near at hand, though no other figns appear.
How far this obfervation may hold, with refpect to this

country, I have had no opportunity of obferving fince I
began to confider the fubject: fo far, however, may

be fzid, even with refped to us, that the cleareft {ky con-

tains a great quantity of vapour, which 1s the occafion
of 1t’s blue colour.

Another circumftance which feems to have efcaped
the attention of moft obfervers, is, the colours which

may
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may be fometymes obferved 1n the white clouds immedi-
été]y under the fun. By obferving carefully thefe clouds,
we may now and then fee decided tints of the rainbow,
without rain or rainbow ; the colours are lively and fcat-
tered, without any order, about the moft enlightened
or brighteft part of the cloud. This in Swiflerland is
reckoned to be an infallible fign of rain.

FroMm THE Drw.

If the dew lies plentifully upon the grafs after a fair
day, another fair day may be expeéted ; but if after fuch
a fair day there 1s no dew upon the ground, and no wind
ftirring, 1t 3s a {ign that the vapours go upward, and
that ther® will be an accumulation above, which mult
terminate in rain.

If the dew, or hoar froft, are very abundant at a feafon

when they are not generally produced, and the barometer
1s low, it 1s in general a fign of rain,

FroMm THE Fack oF THE SkY.

"The colour of the fky is an index to the weather, be-
caufe it fhews the ftate of the vapours which refide in
the atmofphere.

If the red vapours of the evening are precipitated, the
morning 1ky 1s clear ; but if they remain in the air, the
morning Is red, and rain is in general the confequence.

If a lowring rednefs fpreads far upwards from the
horizon, either in the morning or the evening, it is
fucceeded either by rain or wind, frequently by both.

If fuch a fiery rednefs extends towards the zenith in
an cvening, the wind will be high from the weft, or fouth
| ) welt,
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weft, attended with rain, and {ometimes fucceeded by a
flood.

When the (kv in a rainy feafon is tinged with a fea-
ereen colour near the harizon, when it ought to be blue,
the rain will continue and increafe. If it be of a deep
dead blue, it will be fhowery.

The lofunefs of the canopy, is perhaps one of the
trueft prognoftics of fine weather.

FroMm THE Sux, Mooy, axp Stars.

The appearance of the fun, moon, and flars, give
notice of approaching changes in the weather, as the
rays which come from them to us, muft pals through
the vapour 1n the atmoliphere, and indicate 1t’s ftate.

The {un rifing gaedily, (the clouds in the eaft being
tinged with 2n orange colour) is generally efteemed to be
a {ign of rain,

When there isa hazinels high in the air, the hght of
the fun fading by degrees, and his orb looks whitith
znd 11l deficed, 1t 1s 10 general a {ign of ram.

If the ravs of the {un breaking through the clouds are
vifible in the air, and appear like the horns of irradia-
tion which paintess place on the head of Mofes, 1t-{liews
the air to be filed with vapour; and if other {igns con-
cur, 1§ a proof that rain is at hand.

Virgil fays, that a pale moen is a fign of rain § that
z red one predilts wind; and a white one, and of her
natural colour, with a {erene lky, fair weather.

If the moon and {tars grow dim at night, with a
kazinels in the airand a rning, or halo round the moon,

itis a fign of rain. This is not, however, a bad fign,
if
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if 1t happen in an evening, when the dew is forming;
but if they appear at any other time, they prove a general
difpofition in the air and clouds, tolet go their vapours
under that form which we denominate rain.

Mr. Jones gives us the following obfervation with
refpet to the moon’s monthly courle.

If the moon be rainy throughout, it will clear up at the
enfuing change, and the rain will probably commence
again 1n a few days, and continue: but on the contrary,
f it has been fair throughout, and 1t rains at the change,
the fair weather will probably be reftored about the fourth
or fifth day of the. moon, and continue as before. By
this rule, he fays, he has made hay thefe twenty years,
without having once had the mortification to fee 1t
damaged by the rain. A farmer who has much work
tc do, cannot contradt it in fo [mall a compals as to
reap much benefit by this obfervation ; but a gentleman
who cuts hay for his own confumption, will feldom faik
to find his account 1n 1t

Dr. Horlfley attacks this opinion concerning the
moon ; and though 1t’s influence has attrated the gene-
ral notice of men inall ages, yet he peremptorily afferts,
that it is a notion in itfeif improbable, deftitute of ali
toundation 1n phyfical theory, and but little fupported
by any plaufible analogy. But the Do&or himfelf does
not deny that the ebfervant hufbandman will find a
variety of uleful prognoftics in the appearances of the
moon ; but then he fays, they will be {ymptoms deftitute
of all efficient powers: they will fhew the prefent ftate
of the air as that on which they depend, not as that which

they
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they govern, and may furnifh probable conjeGures fo¢
two or three days*fo come.

Frov THE Winps.

Among the caufes which affe@ the weather, there is
none whofe induence is more demonftrable than that
ot the winds; thefe, though uncertain in appearance,
are, like all other phenomena of nature, governed by
fixed and determinate laws, and deferve a moft ferious
inveftigation.

When the wind veers about uncertainly to feveral
pomts of the compafs, rain generally follows: By fome
it has been aflerted, that if the wind in veering about
follows the courfe of the fun from eaft to welt, it brings
fair weather; but if it’s courfe is from welt to eaft,
foul.

A whiftling, hewling wind is almoft an infallible
fign ef rair ; it is a fign that dozs not feem to be confined
to any climate : for in the facred hiftory we find Eljjah
faying, GET THEE UP,EAT AND DRINX, FOR THERE
IS A SOUND OF ABUNDANCE OF RAIN.

SiGNs FROM ANIMALS,

Thofe who pay attention to the animal creation,
wil find in their habitudes, many prognoftics of the
changes of the weather. In the nature of their labours,
by the uneafinefs they teftify, by the peculiar tone of
their voice, or by the precautions they take to fhelter
themf{elves, their feclings are probably more acute, and
their {enfes more awake to the delicate impreffions of

natural caufes, than ous’s, where the mind by it’s con-
tinual
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vinuzl 2a@ion diminifhes the force of all external im-

4

preflions.

Or THE SovrRcES oF HEAT anp CoLb.

If the changes of the weather depended on the courfe
of the year, and the temperature of climates were go-
verned by their fituation with refpect to the fun, that is,
by their latitude, then the weather might be reduced to
fome regular theory. But this is {o far from being the
cafe, that the latitude of a place cannot be confidered as
an index to the temperature of the climate : for we find
the hotteft days in the coldeft climates; and the coldeft
weather, and even perpetual [now, are found in countries
bordering on and immediately under the equator ; {o that
we muit recur to fome other caufes befides the imme-
diate influence of the {olar rays.

(. But though the {un is not the only caule, 1t’s pre-
. fence is undoubtedly the principal {ource of heat as well
as light, and it’s ablence the primary caufe of cold. It s
indeed the great {pirit of the world : all things revive at
his approach; winter and froft lay behind him.

2. The fecond fource of heat is the earth. Nobody
has yet been found fo abfurd as to fuppofe that human
per{piration was owing to the air that furrounds the
{kin ; it originates in an internal caufe: it is occalioned
by a heat within, not the air without. [t 1s the {ame
with refped to the earth ; which by imparting 1t’s heat
to the atinofphere, moderates the rigour of the winter’s
cold. Whether we fuppofe that this heat arifcs from

a central fource, or that the globe from it’s firft creation
was endued with a heat fufficient for all the purpoles it
G was
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was ntended to anfwer, vet it is evident that it is re~ -
newed and preferved by the influence of the fun, and
that there 15 always a filent and 1mperceptible heat pro-
ceeding from the earth.

2. The next great fource of heat is the condenfation
of vzpour. Vapour contins 2 quantity of fire: 1t is
this fire which caufes it to afiume, and fupports it inan
zerial expanded flate: when condenfed into a liquid
form, it lets go this fire, which warms the f{urrounding

atmoiphere : hence the {ultrinefs frequently experienced
before rain.

OFf tae Sources ofF CoLp.

t. Asthe earth is one of the principal fources of
heat in the atmofphere that furrounds 1t, fo 1s diftance
from the earth a fource of cold: the greateft cold pre-
vailing in the higheft regions of the atmolphere: for
where the reaction is wanting that 1s occafioned by a
fuperficial preflure, but little effect can be received from
the rays of the fun; and it is further proved by experi-
ments with the burning-clats, that a clear unclouded

air TeCeIvVes no neat from thete rays. Hence when we

afcend to a lighter air, at a diftance from the furface,
the heat 1s not {ufiicient to melt the fnow ; and we find
the higheft mountiuns, even under the equinodtial, per-
petually covered therewith : thus the mean height of the
lower term of congelation in winter, in this latitude,
may be confidered in general to be at 6260 feet from the

furface, and the mean: height of the upper term at 1125

feet. We cannot in this fhort tra& confider any of the
minute exceptions.

7. 1he



Of HeEaT AND CoLD. 43

2. The next great fource of cold is evaporation. The
fame caufe which makes the condenfation of vapour a
fource of heat, makes evaporation produive of cold;
as 1t abforbs the fire i the latter inftance, which it
gives out in the former: 1t is this which gives the par-
ticles of vapour their aerial form. When fire paffes

from fluids which it has heated, it’s courfe is upwards,
and it always carries with it 2 thin ftratum of the fluid
in the form of vapour: thus evaporation not only tem-

pers the heat occafioned by the {fun’s rays, but is one

great fource of cold.
Or EvaproraTION.

Of evaporation 1t may be obferved, 1. That in our
climates the quantity of it 1s four times greater from the
211t of March to the 21{t of September, than it is from
the 21{t of September to the 21t of March.

2. That 1t 1s greater 1 proportion as the difference
in temperature between the air and evaporating {urface
is greater, though if the air be 15 degrees colder than
the evaporating {urface, there is no evaporation but a
depofit of moifture from the air.

3. The degree of cold produced by evaporation 1s
always much greater when the air is warmer than the
evaporating furface, than that which is produced when
this {urface is warmer than the air. Hence warm
winds, as the Serocco and Harmatan are more deficcative
than cold winds.

4. Evaporation 1s more copious when the air is lefs
loaded with vapours, and 1s confequently powerfully pro-
snoted by cold winds flowing into warmer countries.

Ge 5. That
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g. That it 1s greatly increaled by a current of air,
or wind flowing over the cvaporating {urface ; not only
becauf: the evapurating {urface 1s thereby increafed, but
alfo becaufe unfaturated air 1s conttantly brought into
contaél with it: hence it 1s generally remarked, that
calin days are the hottzit.

6. Tracts of land covered with trees, or vegetables,
emit more vapnur than the fame fpace covered with water:
on this principie it 1s, that the air about a wood or foreft,
is made ccider by the evaporauon from trees and fhrubs,
while the planis themfcives are kept in a more mode-
rate heat, oand fecured irom the burning heat of the {un
by the vapcur petfpired from their leaves. Thus we
fud the fhade of vegetables more citcctual to cool us, as
welil as more agreeable, than that irom rocks and build-
InoS,

~.  The heat and cold of differcnt countries are tranf-

miited from one country to the other by the medium of
winds.

Or Axvrar TEMPERATURE.

Within 10 degrees of the pole there 15 very little dif-
ference in the annual temperature, nor is there much
within 10 degrees of the equator.

The temperature of different years differs very little
near the equator, but they differ more and more as their
latitudes approach the pole.

It fcarcé ever freezes, unlefs in very elevated fitva-
tions, in latitudes urder 35° and it fcarce ever hails in
latitudes higher than 60°.

Between the latitudes of g5 and 60, in places adjacent

to
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to the {ea, it generally thaws when the fun’s altitude is
40°% and feldom begins to freeze unul the fun’s men-
dian altitude 1s below 40°.

The greateft cold in all latitudes in our hemifphere,
is generally about half an hour before fun-rife: the
greateft heat in all latitudes between 00° and 45°% is
found to be about half paft two o’clock in the afternoon.

The coldelt weather in all climates generally prevails
about the middle of January, the warmeft in July.

The temperature of a climate depends on many cir-
cumftances, particularly on the dilpolition of the land 3

?
as it’s elevation, it's expofure to the winds, and the

courfe of the mountains that are found in it. Thus the
writer of Anfon’s Voyage informs us, that while they
coafted near the land of Scuth America, which has thofe
vaft ridges of mountains, the Andes and Curdillieras, the
air was rendered temperate by the wind that blew over
them ; but when they had pafied beyond this tralt of
land, and failed by the ifthmus of Darien, where the -
country is flatter, the air became infupportably clofe and
{ultry.

All countries lying to the windward of high moun-
tains, or extenfive forefls, are warmer than thofe to the
leeward 1n the faine lautude.

- The vicinity to the fea is another circomftance which
affects the temperature of a climate ; as it moderates the

heats from the land, and brings the atmo{phere down to
a ftandard beft fitted to the human conftitutiont this is

probably the reafon why there is fo great a proportion

of fea on the terraqueous globe, and particularly why it
is {o largely diftributed about the middle region of the

carth.
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exrth,  In our hemifphere, countries that lie fouthward
of anv {ea are warmer than thofe that have that {eq to
the fuuth of them s becaufe the winds thar fhould cool
them. in winter are mitigated by pafling over the fea
whereas thofe that are northward of the fea, are cooled
in fummer by the breezes from it. A northern, or {outh-
ern brzning of the fea, renders a country warmer than
a2r ealtzrn or weltern bearing.

Filands participate more of temperature arifing from
tne {ea, and are therefore warmer than continents. Moft
large ifizads have thewr greatelt extent from north to
fouth. With us, the {outhern parts are proportionably
colder than the northern. A ridge of mountains gene-
1aily traver{es 1fiands in the direction of their length.

The foil of large tracts of land has 1t’s fharein in-
ficencing the temperature of the weather: thus ftoncs,
cr {and, heat and cool more readily, and to a greater de-
crce, than the earth or vegetable mould : hence the vio-
fent heats of the moft {andy defarts of Arala and Africa,
and the burning heat and blalting qualitics of the wind
that pafles over them: hence allo the intenfe cold of
Terra del Fuego, and other ftony countries in cold lati-
tudes,

Living vegetables have 2 confiderable effe& in altering
climates and affe@ing the weather. Wooded countries
are much colder than thofe that are open and culti-
vated: thus part of Guiana has only been cleared from
wood fince the beginning of this century, and the heat
in that part is already exceflive ; whereas in the wooded
parts the inhabitants are obliged to light a fire every
nght.

S Str
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Sir William Young gives a remarkable inftance of the
effc& of hills in arrefting vapour:, and producing rain;
while the exhalations from the trees on it’s furface cool
and temper the air : obferving, that the fimooth polifhed
Barbadoes and our Leeward iflands are parched up,

whilft the towering and rugged Dominica, St Vincent,
Grenada, and Tobago, enjoy inceffant rains, and delicious

verdure.

It is éenerally agreed, that the clearing away of wood
in time leflens the vapours, and cnnfequently the rain
of a country. Several fine parifhes in Jamaica, which
ufed to produce large crops of fugar canes, and were once
the richeft fpots in the ifland, are now dry for nine
months in the year, and are turned mto cattle pens,

through the cleasing away of the neighbouring
woods.

The following obfervations on the fame fubjeét were
communicated to me by a very ingeaious friend.

Water is very plentiful in thofe countries where
woods and forefts abound, and the pureft fprings are
generally found beneath the friendly {helter of a grove.

The natural hiftory of every country fhews, that in
proportion as the woodlands are cleared, the water cour-
fes diminifh,

In America, unfortunately for the inhabitants, this
truth 1s too well known. For fince the woods in the
vicinity of their towns have been cut down, many long
eftablithed mll races have become dry, and others have
been reduced {o low as to caufe very great interruptions
to the miller, who muft wait a confiderable time for
the dams to fill between every few hours work.

Hence
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Hence we may learn the important neceflity of pre-
ferving the trees, from bencath whofe humid fhades =
water {pring dilcharges 1t's ftreams: and hence too we
may learn, that the {malleft {prings may be improved
by planting around them a grove of trees, particularly
the o2k, fo highly valued by the Greeks, the Romans,
and our ancient Druids who, confidering the health of
man, and the fertillity of the foil to be ablolutcly depen-
dent upon plentenus ltreams of water, CONSECRATED
THEIR G2OVEis to preferve their {prings.

It were much to be wilhed that {fome expedient could
now be formed to anfwer the {ame valuable purpofe.

T e -

I {hall fnifh this little tr=@ with an extract on the
conneflion between the human bod)' and the weather

from Mr. Jones’s Ph}'*.iolagical Difquifitions,

The air affects the human frame, by 1t’s weight, it's
motiture, it’s drvnefs, 1t's heat, and 1t’s cold. "There
are two forces which alt upon the animal irame, and they
are both equally necefiary to the keeping up ot vital hear
and vital mection. The one force is that of the atmo-
{pherc preffing without vpon the furface of the body ;
the other is that of the air expanding 1t within ; and thel:
two ought to be a counterbalance to each other. When
thz barometer is high, the fuperficial prefiure 1s in force
oa the outfide of the body, by which the fibres are
ftrengthencd ; the coats of the vetlels rcad upon their
centents, the blood is propelled, fecretions are promoted,
the body feels adtive, and the mind 1s 10 vigour ; athletic
conftitutions, inured to the inclemency of the weather,
feel little or no inconvenience from any change; but
when the frame is tender, or fickly, 1t 1s fenfible of de-

preflion
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preffion and relaxation, when the weight of the a'r is
icffenzd ¢ the force within s not fufliciently countera
balanced, the reaction of the folids wpon the Hiuas <
weaker. the coats of the vellks are ditenaad, the mufcu-
far parts inflated, the body lels alive, 2nd the faculties
'efs vigorous than ufual.

When the =ir3s woe oty it draws off the vital heat,
occofions a fenfation of cold and ~tulind s over she fkin,
checks perfpiration, impoverifnes the blood, and by ie-
creafing the ferous fluid, brings on aguss, -:;’im‘iﬂitm}rs
dropfies, putnd fure dirozts, oo Whale air which is
too dry, as is fometimes the cafe wit' a mnh , OF notth
calt wind, by carrying off the hinev p:u'::s { te ammal
fluids in perfpuatten, vccalions a viiciity ¢f the blood,
and a variety of dittempers, according to :.he different
conftitutinns of the body.

Of fitwado s, perhaps, the moft promifing for the
enjoyment of health, life; and every convenience, 1s nea
the boteomof an hugh hll, that has = {outherly alped,
Wil Wy < and lli&illﬂ*ium‘: abont the h(:fi'.l of lt . 2 {iﬂg'
foll o Lnd or gravel, vith 2 mixtuee »f Joam, ,*n(‘ rin-
i waters, with grecn meadows belore it o the fea,
with a {teep una Jear thore of gravel or beacii.  There
may Health hxner i
ficuation wilt prelerve lum, unlefs he has the prudence

cat; but ict no man think thar his

o~ opreferve hinfelts Al the varieties of the weather,
21t the fealons, and all the cleraents, are &t war with the
nedeiont and the nfuausrnie.

i THE
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THE GENERAL STATE OF THE WEATHER WHEN.
vy MERCURY IN THE . BAROMBTER RE-
ﬂmms STATIONARY ON ANY- OF THE UNDER-

o

MENTIONED DEGREES, 12 OF WHICH ARE EQUAL
TO AN ExcrLisn IhCH

Ty

The outer numbers arc the correfpondmg inches and
parts,

31 inch., 16. Settled, fine clear fky. |
. +92 | 15, Summer; very warm ; winter, hard froft,

,';_-33 14. Great drought.

‘75 | 13. Pleafant ferene weather.
-67 1 2. tt]ed

._.53 11 Summ...r, clofe and ramy ; wmter, fnow,
| and foggy. L
50 | j0. Cleaf ‘ .

42 § q. Rain or wind; winter, {now or mx&
33| 8. Fine weather.

25 | =, Rain or wind.
6. Good but uncerfain Weathe‘rt

68 | 5. Generally mifty when the thermomet:x 15" .
| -under o deg. : othﬂrwzfe thick, rain or

wind ; but in fummer Wlth an ea&er]y.
wind, clear.

go inch. § 4. Good weathcr. |

.92} -3: Stormy witha north-weﬂeﬂy wind ; othcr-:

wile, raw, hazy, cloudy weather m fum-:
mer, thunder.

331 2. Moderatc_. weather.
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OBSERVATIONS WITH THE BAROMETER, 5f -

%5} 1. Ramn, thunder, wind; in winter, with a
northerly wind, raw, cold, fnow, or rmﬁ

- . 07 | . 0. Variable:
;58 | 1. Moderate; if the wind be foutherly, rain.

5o | 2. Rain,; wind, thunder, hail, {now, &c.

42 | 3. Calm, but generally with heavy-clouds.

.32 | 4. Rain, wind, thunder, hail, {now. |
25| 8. ToIerab]y calm: ‘

17 | 6. Heavy rain,or wind, thunder, hail, fnow,&c.,
.08 1 #. Serene, though fometimes fogs or mift.

b9inch, | 8. Stormy ; in winter, mift.

.92 | 9. Calm; 1n winter, thick fog.

.82 | 10. Heavy 3torms.
5 | 11. Calm.

.67 12. Stormy;
<8 | 132 Calm, but heavy clouds.
14. Half a hurticane.

42 | 15, Calm, with a great dnﬁ of [cudding

clouds.
. 28.33 [ 16, Violenthurricane,

o

Thus the barometer ftood, 12th December 1747,

Thefe obfervations were made when ;he barometer-'
was placed 25 feet above the level of the fea or river
waters. . | |

Before each obfervation, it wiil be requifite to rap
the cafe with the knucles, to remove the fri&ion of the

mercury ; thence you may be certain whether the mercury
has been ftationary on any degree.

H 2 ' ‘ﬁ"hen .
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When the mercury refts at. a degree, exPc& variable,
or 2 mixture of that weather exprefled by the degree
above and below 1t. '

It is moft advifeable to obferve the alteration in the .

' 1ife and fall of the mercury every three hours; as at 6,
0, 12, &c.

A

I found this {late of the weather among my Father’s
_papers. | |

A SCALE orF H_E'AT.

—r

Fahrenheit's Degrees.

1ron 1o fufion about 7000

Iron with the white fparkling heat of a fmlth s

forge - " 2780
Tron with a heat almoft white ~ — 2080
The heat of live coals without blowing, perhaps
- zbout —_— - 1650
Iron with 2 giowmg red by day light 1600
Iron juft red hot by day hight ~— 1120
Iron juftred hotin the dark, . ~—— - 1000

Greateft heat of lead in fufion — 820

L ol
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~ Fahreaheit’s Degrees,
Colours of iron are burned off — 800 -
Mercury boils, by fome placed at 6003 by Jones 700
Polifhed iron takes a full blue 100,
" Polifhed iron takes a purple . ©bbo
Linfeed oil boils 620
Lead melts — b10
Polifhed iron takes a ftraw colour  — ‘ 6os
Oil of vitriol boils ——ee 546
Brafs takes a blue colour — 500
Tin melts 400
Tin foil and bifmuth O 450
Brafs takes a copper colour s 415
Polifhed brafs takes a gold colour —- 340
Spirit of nitre boils | 242
Water boils at a mean flate of the atmofphere© 212
Freth human urine boils 206
Brandy boils 190
Alcohol boils — 170
One pound of water of 52°% to  a ip of frelh
chalk lime — 182
1 oz. of water of §4° to L oz, of o1l of vitriol 17
‘Serum of blood and white of eggs harden 156
Bees wax melts | - 14§
Greateft heat of a bath which the hand can well
bear ‘ 114
Heat of the Serocco wind at Palermoin Sicily 112
Heat of a hen hatching eggs, from g2, to - 108
Heat of the fkin in ducks, geefe, hens, pidgeons 107
Heat of the human fkin in an agy\c, fever 106

Heat
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g A Scare oF Hear:

Fahrcnhcu s Degrees,
| T—Ieat of the fkin in dogs, cats, fheep, and other

quadrupeda 103
Heat of the human fkin in health s g3
Heat of a hive of bees 97
Heat of the air in the fhade in very hot weather 8o
Butter ucﬂt“" to melt e s 74‘
Temperate e 53
Oil of olives begins to fhiffen — 43

Water Juit ireczing, or ice jult melting —— 32

Mk freezes 20
- Urine and comrion vinegar frezze — 28
Good Burgund)f, claret, and madeira, freeze 20
One part of fpirit of wine, with 3 of brandy,
-freezes - — 7
A mixture of fnowand falt - e o
Mercury freezes e 29

With refped to the formation of this Lable, Jee’
Jones’s Pﬂ) ﬁological Difquifitions.

- Or
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‘Orf MEASURING HEIGHTS BY THE BAROMETER,

The harometer is the only inftrument ‘that can be
Jconve'&iéntly ufed for this purpofe in great and-diftant
tradts of country.  The method of ufing it is eafy, only
requiring a little habit, and fome attention; while few .
will go to the expence, or attend to the adjp{_’cm_er_xts
neceffary for an accurate geometrical menfuration ' of
heights : and there are few fituations in mountaingut-
countries that afford a proper bafe. The barometrxcal
obfervations require no peculiarly favarable c;rcumﬂancg:s
in the figure or fituation of the mountain to be meafured s
it 1s fufficient that both {ituations be acceffible. =

- In order to mealure henghts accumtely b the baromc-"'a |
ter, it-is necelfary to-be provided with two baromcters,‘*
made for that purpofc, of the beft conflruion, with a
nonius, by which the length of the mercurial *coluimn is
2icertained to the goodth. part-of an inch. There fhoiild

be four thermometers, one attached to each barometer,j
and two detached therefrom. | NS

X. Place one of the barometers, mth it’s attached and
detached thermometer, on the given eminence in the

fhade, while the other is in the valley, or plain, at the

bottom of the hill." Here they muft remain a fufficient

time for the detached thermometer to vauH'E the tempe- |
rature of the air.

20 As foon as the thermometer is fixed, obfcrve thc

height of the mercurial colurn, and the temperature of

the two thermon: ‘eters,  Sumilar obfervations thould bc

made, at the fam: time, by the obferver on the plam.' |

It 15 advifeable to take three or four fets of obfervations

at fhort intervals of time, at each ftation, and to ufe the .
mean of the whole as the true Obfcrvatlon.
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3. Ta reduce the témperature of the mercury in each .
barometer to the mean height of 55 take the difference
 beiween thetwoattached thermometers,andfeek in table ¢,
the degrees of heat in the column on the left hand, and
take out the number in the fame line with this, but under
the height of the barometer, in inches, in the horizontal
Tineat top. The number thus found is the corre&ion for
theexpanfion of the quickfilver,by heat exprefled in thou-
. fandth parts of an inch, to be added to the coldeftbarome-
ter, or {ubtracted from the hotteft, willgive the height of
the two bammeters, fuch as would have obtained ha-:l
both been expoled to the fame temperature. +
4, Take the difference of the logarithms of thefe cor-
reCied heights of the barometers, and the four furft figures

on the left will be the logarith:ni‘e elevations in fathoms,
" the FeMmaining ﬁgures being a decimal: this may be re-
duced-to feet by multiplying it by fix, and the number
found will be the trueelevation, 1f the mean temperature
- was31° L.

5. To hind the mean temperature, add togethe; the

- deo"rees of the tvo detached thérmometers, and dmde their

fum by two, the quotiesnt will be an ultermedlata to be
~ taken for the mean temperature of the vertical column
of air intercepted between the two places of obfervation.”
If it be 31°'%, no corre&ion is required ; but if not, take
is differcnce from 31° Z, and with this difference [eek
- the correction 1n table 2. |
-Look for the number of degrees in the left hand -

column, and the height found o the rearcft thouland of
feet in the horizontal line at top. For the hundred feet

1

- ftrike
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off 6ﬁe+cyPhcr to the right hand, for the tens ftrike off two,
for- the units three. The fum of thefe numbers is to

‘be added to the height, if the temperaturé be greater than .
31°%; ; but fubtralted if lefs, which will give the corre&" o
| henght in Englifh feet.

ExAMPLE.

Barometer Therm. | Diff. | Therm, | Mean

- { attached - S heat

Lowcr 29400 F . 50 | 4 45 | -

Higher 25.190 § : 46 . | 39{ 424 |
..._—_————-—-—-—————-——-__———;-—————-—_—_ ,-

* " Log. of Jower Br, 29.4c0 is 4683473 Correc. for the P

Log of upper Br. 25.200 Is 4014005 diff. between the

: ' S | aat_t'a'chchhcr. 25. 190

- Dlﬁi:rence 669.,68 ' . 4° gives 10tobe{ + 10

S ’ " 6 « | addedtothe col-;

oo —— dcft.’" \ 25'3"“.’

;Apprbxiﬁatb hcight : 4016.708 ~
o o t 107.474 31}‘itandard heat from 42i

L L e gives 11 for ad corre@ions -
:-'Ggrrq& height 4124108 1 op gooofeet . 106.9
A o 16 . T 8.
SR : _:-- '* ' " r*..:~‘l‘o714_ -
: . . E . o p ; r .

l- Fowe
F r .
" ‘-u r
L B L P
: - LI, SRS
L | -
' + L:!
o . o - : ':.
- -
; v o w
k : ; $ - .
1y
’ . Ny
‘ ) L]
1 +i|| '1
. - ] —
I 1
f
F '1’ -
I

» »
]
- ! -y - R R T I e

]
- g e o e
B -

-
LI ) iy Al el - -
L] L]
L

]
o v o gl ey



I.

CKBURGH.

19

T
4

A B L E

T

For the ExpaxgroN of QuicksiLver by Hear,
Py Sir GEORGE S

cr 25?0157:92469146813& o e 46313.}?1353565U&ﬁ“ﬂm67
| O Reao S R I R L N - ey e o IO a0 2 O e 5
i B I 2 23331#.&.4‘555655 [ I~ 30 0000 choh 0O OO0 - ™ = ol el b o
- B rupfuﬂc._.,.ou..q.r?ﬂnﬂu..lﬂji._ﬁ_ntﬂghﬂ%.)bnﬂgllqﬂ_}ﬁ, el R B e B

| L] L - v [] - » - » . - . . . 4 - " - - » a M . - » » » - - - * n a L) - - ] a
ory N CR o WAL 1 w00 e~ I O rey bm O FAND el a3l P T I o e (0 GND G eatD Sy el o
1111123113.14415.3.}5,5;0& ~ r~ I~ CO &3 02 o N0 & 0 e -
_. ey e o+ e . D et
e =
i
(g

L)
=
lllll-lllllll.lllllllllllllll;llullilllllllll
C ©C = = ol 6l fnn - 7r r
o
)

5 ﬂ11221_33+4455:ﬂ6ﬁ.1. A D wR) SN . .
[ tAND ol WwoD e vl I O ﬂb&gnmﬁunﬂluﬁﬂfﬂ AN AP et _ I~ 0 ;

— = oo 213_53311..”145.3.&5565 L\ .4~ IGO0 Q0 o g W oo 3 m MHHHI

-y re—— ..Illlllllll.liihll.-...-lr'lllllliil

_.._ICCQQ..E = =D -JiTiTHSﬂ.—IIGQ ﬁq,.._n.ﬂn_.u,_,—...,.._.—:_.rh_

. . . . . . __|_-l II.._TH....-: 03 1 _-_\...__.S i llﬂ._- [

ry DY v e e

: .....ﬂ#w O s = s O D Ol A

..,..ﬁ o= e oam WA W no o D f~ 1=
ek _._”...ln._l_.l.f...l.__l..u_
" o T M T o @G0 -0 T 6 = a0 T oen 0 v WO TR AT 00 I~ W el O QAU-D < S T o0 O
&l & 1ol e vk im Gh el S0 m O e 5 m O T N = MWD el AN D L SN
P LI B B = I E.,Jn.qunjd..d.11.3_ﬂ.},3rnrﬂrﬂ P = bt~ 1 ~2% O30 00 W O D 0 w= em
_ e e el =
T e e - S S ————-—" e e . i |llllllrlllllllllllli.lllillllll-|llll.ll-l Sl —-. 2= —— - -
.,.J...,.‘,.O b . ot OO o~ OO b v 0O ND O - O e T I T L AR ot~ Tl .uzu_ 1._.1 O
| @ 1A = o0 O N T A b TR AR S A A R S hvE S O el k1. Q DAl = b T
- wa = o4 VB O .J.._,J._qu!i‘*w.ﬂ,J.J,.u,ﬂrﬂfﬁu_-_,_::_:Eoenﬂ Fa n AT A T =A TR S LD I R
i ey ey ™
- .llrll..-lnlllr-i.lrill.lulll.l ..u._

lllllill’liuﬁlilllll‘lll PR - Arn
O o o O 'n Y o0 N e B N V=N S IS ol S 2y S FE T A e aﬁ.bzg.Jﬂ.uﬂ;iGt.iﬂ:}“
SERT R L oY 1O e D OO = D Svel P Syl a0 ER 130w TR OO i wHn anel o v A
- = .. o=l o :ﬂJSSﬂJ..TTT:TdI:J.:.JerUrDE#.- (LoD ws 00 L0 Sy Oy N O QD
[y -
P eyl ey — e L S— i — sl ———— i
L AT o O R I B A TR ML R b R T B I & B M e FhowA YN AU OO O e e
ol ST I & SR A R e U SR e B Oy 1AL O ML L T e 1) rmy e O () e WIDO e POLD O - eAY DD e
P < B - B - B R T ST o T R H.ﬁ.j.._..::___u.rhu,n.drn_pﬁ_ P~ 1~ 1 00O o 00 o g O
Ilrlllllllll]lli!lllillllllllll+ll-lll b = — . a _— - - e o v aba—in -— - . rd
. _ﬂ,.i..;lﬁﬂ.n.u.,.u....ﬁ Ly T OO 0 ic.uq.u,}.uf.,&._:lﬁn_.._.qb 1t o WO Tt s
. : + ) * . LY R (; ™1 v () +1 — L2 e |

R S | T h
i -

o} H 1 " it~ el e i~ (X e .L.:..ﬁ Oy mm i 3O .h__.h.w

[
Wy =~ s 1 AN

1~ht of the Barometer in Inches,

L L "
T L T Lol R

A N I N SR S NS A v~ S

= e - ek = | "] el | - __H___U. 1___.._”_. P, _._. - 40 Ty r"
* e e iy el tll-ll.+hlll-ltllill:llllllllll-.fll - it -
~ TR = T ., T VY BERA R R W R Ry i WD .3 CL e M M) hoel I S LI Y Y ol el ek, o
r N ¥ ' 1 1 L 1 [ ' ¥ x . 1 ¥ " ' . r . ' L " . i 1 1 ...__ . . ! ' . .
B PSIET I B SR TR SURPLEE I S BT o B = I ey Oy e T 0 e B A (o fF oMY Shel D T e ren WD LQ VY 0D
' - ey e ~—,|i.. P T TS T T Y T A T T PN A Wt o D 1= LI = ol + I B FU
o e Sy syl — k- — Y - I, _— — — . —  ww— - - — _ _ - \ -
o oo W e LD A e {1 T ETEY IR AT T ISR . Y. 02 D VI PR R Tl Sy E LRI N B LB L .“ . :.
& k L " | ] * ] ¥ 1 ') 1 ‘. r 1 L] ! 1 ' * " * ' ) ' : ’ y ' -.....__.__
i NG ke e Yy () el TP ATy e T A O T T P I TR A P s T I B PR P oLy L N St R B
i ' a - — rj i | = r] P~ e N Y ¢ - Lo o A T T i -_.___..H.J C _.I.... i I - ! ' \ i ‘) T o M
.III-IIIlI_..II.d-._.-I - .-II_.IL_I_.!_, g gl S g P tlltil‘l.llll!l-‘lll-lll‘lil i, i
Hlf_ ' : .~ __:l_-_r .l 1 ey -u_l..___..h. \ 1. g . d __- L ..__.U - IR Y | f...._i... 1" b ™ -_._.__r AT L |
rd . . . N . . - . . . . . . . Y & X » 1 k n L} [l L] d _ ] “ r
. P TR s * e LA I B ! iyt oM e AN AN B B A (T du g b b= THh M AN Bl B A wip LD 20w Y NS
- P4 vy - - rt 2l I L b - - re * __~ R R i =} TR W LU IR L 4 TS v ] | I~ & A B
Tl - -l ek S lenl =S el - iRt sjr iy i ——- — e L i - ey =lf— - e e e el S - . I1I1II.I.
~ 1 1 o — su wm o i i M Py ey Y L) . J.T r i Py YUY o e i} o l i | WFAa o ) ks LD -1 Ak r ) - () - "
o ' 1 ] ] ' [ 1 ' ' . 1 1 ' ] . 1 ’ ] . ' * * 4 a
o ’ (PO GO W oey D R D ) PR o - T TEE S NS BN o NL S, el At e o D U0 ) el LSy T I L
wd v =4 o+ el vt P e s T L e vl= e g Ay by e YT T e T oy ( v | of
. p————— e o l——— —— e dma 8w R RS

ol A YN (-0 h O = et - 8D N - Pl pey s o I of S R S PR S E ol © BN I e b o
NN N B d - L N £ B AR (e fey FA LAt T D U e b

-..I-IIIIT..I.....I..___.-__.

|I||l|||l||||||l|llll|l||llll||.||llll!||||||_lll

TABLE



( 59 )

TABLE

11.

For the Exranstion of the AR, or CORRECTING of the
vrprerMOsT HElcu T,

By Sir GEORGE SHUCKBURGH.

Deg.

o

e —

Pl

v o0~ o O A D

10

25

[C00,

L o = T

2.4

344{1

41.3
43.7
46.1
45.6
51.C
635
559

58.3
6o 7

— E— [ g—

4-9

9.7
14.6
19.4
24.3
29.2
34-0
38.9
43.7
48.6
535
§8.3
67.2
68.0
7%.9
778
82.6
8.3
92.3
97 .2

102,1
106.9
YI1.8
116.6

127.5

Approximate Height in Feat,

2000, | 3000.

——

4000,

iy,

SC!G'U.

7-3
14.6
21.9
2.2
36.4
43.7
§1.0
5%.3
65.6
72.9
80.2

7-§
94.3

JO2.})

Iﬂg.s
116.6
123-9
131.2
138.¢
£45.8
153.1
160.4
167.7

75:9

182.2

9.7
19.4

29,72

33.9
48.6

I55.5
165.2
[735.0

184.7
194-4,
{
|

204.1
213.8
223 .6
233:3
243.0

[ .

2.1

24.1
36.4
48.6

bc. 7

194.3
206.5

218.6

1c.8

243.0
238.1
267.31320.8
279-41335-3
291.61349.9
303.7]361.5

I2

]

6000,

7000.

14.6
2Q.2
43.7
58.3
72.9
87.5
102.1)
116.6
131.2
[45.8
160.4
175.9
189.5
20, 3
218.7
2333
247-9
262.4

1277.0

|

291.6

3¢6.2

17.0
34.0
51.0
6%.0

35_0

[02.9
119.G
136.0
153.0
170.1

18-,

C4.1

221,1
218.1
255.1
272.1
289.1
7106.1
323.11369.4
340.2
357-2
374.2

391.2
4C8.2

a2¢.2

Raoo.

—

Welale

r—

e

19.4
38.9
53.3

21.9

43.7
65.6

87.5
£29.3
171.2

77.8

97.2
116.6
136.1
155.5
175.0
911
z13.8
233-3
251;7
272.2

163.0
¥74.9
166.8
218.7
240.6
261.4
2831.3
358.2

291.6 | 328.0

349-9
371.7
393.6
415§
437-4
-+ 4593
427.71481.1
471
466.6 | 521.4

311.0
330.5
349.9

288.8

c8.2

503.0
380.0 ] a6

TAELE
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L, Approximate Height in Feet,

o1 .00z, | ] 3:02.] 4209, . { 6oco, | 70c0. | 8oco. g:::;._
0] 63 379-11442.21505.4| 468.6
Tl 6506 393.7 | 459-2 | 524.9| 590.4
=3 1 63.0 4c8.2 1 476.2 [ 544.3 612.3
25 | Te.z 422.8 | 493.2 | 563.8 634.2
55 729 437-41510.3 5832 656 1
510 75-3 +52.01527.3[602.6} 678.0
321 --.% 366 61 344.3 | 622.1 699.8
351 8fc.2 4591 1 561.3 1 641.5 721.%
5.1 82.6 495-7 1 578.31661.0} 743.6
331 S5.0 510.2 13595.3 ] 680.4 765.4
36 S;-__;,i 524 8]612.31699.8] =87.7
571 9.9 539-4(629.3 | 719.3| 8cg.1
581 g2 555-90646.31738.91 $%31.0
359 9:.- 568.51 663 31758.2] 852.9
104§ gT.2 583.2 | 680.4] 777.6 874.8
31§ g9-6 337 5| 097.41797.0] 8¢6.7
22 {1027 012.4§71:.4816.5| 918.¢
35} 1043 626.¢1731.4835.9] 940.4
+4{ictg 641.51748.4 | 855.41 4g62.3
43 1 193.3 656.11765.41874.8] ¢84.1
5171 1.5 670.71782.1}8a4.2 1006.0
s7 g 6:5.31799.41913.7 1027,8
43 1 116.9 6,9.81816.4]933.1] 1049.7
49 1 11g.0 714 41833.41952.6 1071.6
50 P12y, 720.0} 850.5 g“:.r;l 1CQ3-5

continued.
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METEOROLOGICAL INSTRUMENTS

MADE aAxp SOLD sy
GEORGE ADAMS,

Mathematical Inftrument-maker to His MajesTY, and

Optician to His RovaL HicHNEss the PRiNCE of

WALES.

A Plain portable barometer e
Ditto with a thermometer ——  —

A plain barometer, covered frame and glafs door

Ditto with a thermometer —_—

A barometer with a long cylindric thermometer

A ditto with ditto, and De Luc’s hygrometer

A barometer and thermometer, with a guage, the
indexes moving by rack-work e

Ditto neater —_— —

A barometer for meafuring the altitude of moun-
tains, &c. e —_— 9

Marine barometers

Diagonal, wheel, and ftatieal barometers

Fahrenheit’s thermometers, from 3l. 1s. to 2 12

Ditto for botanic purpofes — o 18

Ditto for the brewery  — — — 1 I

De Luc’s hygrometer ; thefe are the only inftru-

ments by which comparative obfervations can

be made on the drynefs and moifture of the air,

from gl. 3s. to
Rain guages — —— —_— ——
Dr. Lind’s wind guage .
Hygrometers with the head of the wild oat 0 10

Fontana’s eudiometer for afcertaining the purity
of the air —— e 2 5
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7 7
o 18
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