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PREFACEL

"HAVE, for fome time paﬁ, thoﬁght of publiflung a
| I regular digeft of what 1s at prefent known 1n Me-
teorology , a work which fhould contan an arranged
abftract of the feveral treatifes written on the fubje by
Meflrs De Luc, De Sauffure, Van Swinden, La Cotte,
Jones, Kirwan, &c. together with an account of the
various nftruments invented for exploring the ftate of
the atmofphcrc, and a hxﬂory of their improvements.
But, as 1t would be fomie time before 1t could be prepared
for publi- 1nfpection, as well from the nature of the work
itfelf, as from my prefent engagements, 1 conceived a
thort Dilfertation 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 1dea, /tli'é) are mndcbted for the follomng héﬁdy
written tract - Of 1t's vanous imperfetions, I am fully
- fenfible, but I could not, confiftently with my other avo-
cations, fpare time to render 1t more perfe& or even to
copy 1t fairly for the prefs umperfz&t as it 15, I have
-no doubt of 1t’s. being ufeful y that 1t will make many.
attentive to a fubje@ which they have hitherto dif-
regarded , and that wiile 1t furmfhes a new fund of
ufcful employment,” 1t will tend” alfo to advance the
boundaries of feience  No branch of philofophy 1s more
interefting than that which xmmedlately concerns the
conftrution of that flud which (urrounds our globe, and .
Az 15
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is a prinu p,d agent thc moﬂ: &ang opcratwns of

nature, P O I IS S e
There are'mam, 1ndeed, among the prc[”nders to fa-
gazty, vho treat all prognoftic figns of the weather with
contempt | “as fit enly for the ‘a”tteiitlbn of rude and un-
culu.ated minds  They ma; , hov ever, be told, that the
procc.m: ‘contintally carrying on by ‘nature,” on every
~fide, and wliich are ob.1ous to ex ery ey, are as much
-~ the mftruments of knov ledge, as tne more refined appa-
“raws of the expenimertal philofupher , that among the
obfervers o i igns and feafons, men * are to be reckoned,
who have gnen proofs ‘of genwug, that have riot been
cqualled ln all the cfforts and wifdom of fuccccdmg ages
7 Fefe not orly noted the phcnomena of nature, but they
attendud alfo to the various pmgnof’ctcs of the weather,
“defuned tham with accuracy , pointed out thofe they
mught mn’t dcterminaic , aad mommcnded 1t to others
o compare the {zns wit the cients, and corrc& orre
—e'nnrk by anctier ‘
~ Meteorology 1s 1+ timatel, connedteéd with every branch
of natural hxﬁor), ‘but mor. clofcly {3 with botany and
“agncalture 1t 1s certaun that much of the good qnahucs
of plants, of 'rr'ﬂ'eq corn, fruit, &¢ depend oa the tem-
perature “of fiafons, - Thc Lnoxdedge, therefore, of the
effeds of p“rtxcular ﬁ:ues of the atmofpherc on \egc-
mhles, might probably lead s mfenﬁbly to account for
~fome of the prmmpal phenomena of \egetat.on at leaft,
by enabhnrJ us, 1n foné cfcgree, to forefee events; 1t would

prevant many accxdents and remove much anxiety. To .

tne ob.-n mnns on }hmc, {hould be Jomed otherf; on the
* snfet’e, Ph, Vg ), &¢
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.~ appearance, departure, &c . of birds and infets: for
there 1> no infulated falt in nature, they are i relative,
~ fyftematc, or_mccyhan‘xc:‘zl, having a double reference, as
effedis to their caufes, and as caufes to their effects, The
~ material world 1s an immenle body, compofed of an in-
fimite number of parts, fo wtervoven ‘toge,ther, as to
* unite m one cc‘)mmonk('.entcr It 15 the bufinels of phi-
kgo[‘ophy to- peint out what apparently feparates thefe
paits, and how they are connetted, and to trace thefe
conneétions to the priciple of umty, which harmonizes
and conne@s all the works of creation |
It 1s much to be regretted, that mankind, 1n endeavous-
ang to avoid one erior, are {o prone to fall into the oppo-
fite extreme + thus has been the fatal fource of numerous
‘error‘s: * Thus, 1n order to avo d the hypothetical 1deas
o fq;mer_phlquophcr‘s,vt.hqfc, of the prefent day are con-
winually labouiing to accwrulate uncoanedted fads, re-
matks on hnks detached from natwre’s chams: . thefe
disjuinted nks, they twik and torture in ten thoufand
~ differcnt ways, and thinlk every new form, or every new
_appearance, an important diicovery, feldom endeavour-
Ing to trace out 1t's connetion with fupenor and mferior
 caufes, on which alone all 1w's real powers and aCtivities
depeud Experxments are undoubte(ﬂ} the fure way of
_proving or difpron ing any hypothelis, and all hypo-
_'thcfes fhould be cxamm&i by them but if we ftop at
,'thcm, \mhout procecdmc any furtl‘er, wc\[hall never
. €ome at any caules, and if they be w ho]ly relied upon,
without fome bc‘ter u dc, we thall come at none but
falfe ones becaufa the pruscipal 2gent wn nature 15 fo
ﬁibfle as to elude buth feale and <peniments, fo that,
2. .they
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they can never aifcover 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 1mpro-
perly treated , 1t 1s row high time for us to return to
plair and found obfenvations on the phenomena w‘mch ;
furround us, 1t 1s high tme for us to confider the |
agency of the elements . 1t 1s this agency which performs
all the wonders in the theatre of naturey by 1t the uni-
verfal fyftem, the life of mdniduals; thc growth of
plants, &c. are preferved and {upported.’ - |
~ The mmportance of this fubject 15 {o great, that I can-
not refrain from fubjoning the teftimonies of two able
wnters 1n confirmation of the foregomg fentiments * It
a_nfwe:s no purpofe to confider the motion of any ﬁngle
body abltraledly, as a thing by stfelf. If there is n fadt
no fuch motion to be difcovered, fpeculations which
carry us out of the world, can never teach us how things
are condudted mn the world.  Nature 1sa, fyﬂem of parts
;;qonne&edvand related; and every par‘ncular par_t_pf it
fheuld be confidered under this relation, - without which,
neither the nature, nor defign of 1t, can be underftood.
Matter, fubﬁﬁmcr as a part. of the created world, has
motion, but if fcparated from the reft, wou.d have no
more motion than a lunb div1ded from the body * fo that
he who would underftand the nature of motion, by taking
matter abftradtedly, 1s ftudying motion from that which
~ has no motion belongirg to at.  If we proceed thus, we
fhall not only decewve ourfelves, but be great fufferers,
by lofing fight of the true conftruction of nature. and if
w6 buxm a f}ﬂ;‘m upon matter {o independently con-
ﬁdercd,
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fidered, we fhall raife fuch a world as never &id, or can
" exift, asempty and abfurd as 1t 1s arbitrary.”™*

st Men are generally folicitous to know the nature and
cavle of difeafes, of blemifhes, of preternatural appear-
ances 1n the body , but ndifferent as to the proceedings
of the healthy eeconomy : we have an hundred differta-
tions on fevers, for one upon life. The action of fhimuli,
and the irritability of the hiving fibre, haye been the: fub-
jects of many sngenious difcuffions , the regular and unt-
form aluon of the fibre but of few,—~It 1s the fame 1n
philofophy : we have treatifes on light, as feparated and
divided by the prifm; on heat as meafured by the ther-
mometer :  but none on that ocean of the folar flutd, in
which all bodies are as it were 1mmerfed , none upon
the various influences of the fun, upon which' the hfe
and afhvity of all things in this natural world depend.
In the prefent mode of philofophizing, what hope have
we but of feeing new facts continually multiplied, by the

1indefatigable experimentalift : but no advancc towards -
the knowledge of caufes.”t

. }ones’s Phyﬁologlcal anquxﬁuons
4 Young ' Eﬁ'ay on thc Pov. ersand Mcchamfm of Na(urc




WORKS lutely publifhed by the Epiror of
this Tracr.

1 ESSAYS on the MICROSCOPE, contaiving a ge-
 neral Hftory of Iufeéts, their Transformation and
ceher pocubiar Hahits, 2 full Account of the various
Species of Hydra or Polyp, a view of the moft 1m-
~ portant Difcoseries that have been made by the Mi-
* crofcope, toget' er with a Defersption of the wmoft
umproved Mucrofiopes Illuftrated with 32 plates, 1n
onevol 4to. Price tl, 6s in boards, ~ ¢

2 An ESSAY on ELECTRICITY, fully explaining
th. Principles of that ufeful Science, and the Made of
~applying it to metical Purpofes, “the whole iltuftrated
. by a greater Number of Experiments than are to be
found 1 eny other Treatife on this Subje®. Fo
which 15 added, an ESSAY on MAGNETISM, 3d
cdition, 8vo  Price bs. in boards, with 7 plates,

3. ASTRONOMICAL and GEOGRAPHICAL
- ESSAYS, contaming an Introduétion to Aftronomy,
onanewPlan. 2 A fall and cxtenflive Treatife on
the G'obes, and their various Ules in Geography, Af-
tronomv, Nawigation, Dialling, &:=. 3. A Defcrip-
uwn and Ufe of the Armullary Sphere, Planetarium,
Tellurian, and Lunanum. 4 An IntroduGiea w
Prad cal Aftronomy. Iluftrated with 21 plates, 2d
- eawon; Prrce 105, 6d in boards.. TR DAL I
4 An ESSAY on VISION, briefly explaining the Fa-
~ bric of we Eye, and the Nature of Vifion, intended
for the Service of thofe wlofe Eyes are weak and 1m-~
paired : enzbling them to form an accurate Idea of
" the true State of their Sight ; the Means of preferving
it together with proper Rules for alcertaining when
‘Spetacles are neceTarv, and how to: choofe them. .
“without ijuring the Sight.- Whth one plate, Price 3s.
e ‘ S
A SHORT
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\!."THE\T*\TIC\L YINSTRUMENT MAKRER 0 HIS MAJESEYy AND

OPTICIAN 10 H1s RQX AL H1G (NES; THE FRINCE OF \\ALES,
‘No. 60, FLrrT-STREET, LONDOM.
HERE s fearce any fubje in which mankind
- feel themfelves more interefted than in the weather,
the temperuturc of the air, and the nfluences of wind
and rain , which 15 evident, from 1t's conﬁantly formung
a prmcxpal topic. of thewr converfation. The tras eller en-
deavours -to reou]ate his mottons, and the farmer his
operations, by the weather - by 1t, plenty or famme 1s
difpenfed, and nulhons are furmfhed with the neceffaries
of life. | ‘
TheL B Notwith-



2 DISSERTATION ON THE BAROMETER.

I\otwnhﬁandmg i's unportance, our adtual knOW* |

: ledge of the a:mofphcre 1s blended with much uncer-

tamnty, and, many inftances, enveloped in obfcunty ,

“yet enough 1s even now known, -to- enable us to vbviate
danger, and avoud inconvepence. The {peculative. phi-
lofopker conterplates with pleafure the changes m the
~weather, changes that prefeqt the mind w1th fome of the
“moft wonderful among nataral effets, all- workmg with
" boundlefs variety, for the good of the world an(l it’s
’ mhabltapts. ' . v so LI
~ Awong the various corfiderations that tcr'd to mornf y
- pride, and humb'e arrogance, there 15 perhaps none morc

“firskirg than the refie@tion that the moft brilliant Tabours

-~ of men are Afeldom'\the moft uleful, but, bn the contrary,
- are’ often of great: ‘dif-fervice, both to- ‘the prefent and
 futore generations 3 yet thefe are “admused, while the
- humble labours of thofe, by whom fcience 1s -advanced,
*ard ervilization gradually diffufed, are looked upon with
contempt by the flave of ambition and the man of genius,
B 0 i, ‘however, only ly by affiduous obfervation, and
-~ patient Imrcﬁlgatmn of the conftution of the air; the
variations in the weight of the atmofphere; 2 ‘regulay
“hiftery of the winds, of the rain, and the changes of heat
““and cold, that we can ever expedt to difcover the con-
“peduon of thofe phmnomena in-the atmofphere, whlch
new appear “to be unconne&ed and without order.
Furmifhed with thefe data, - we- mlght, perhapq, be
enabled to follow the- courfe, and predn& the changes of
 the clements, with as much certamty as we now do thof’e
.of the p.are ary bo..xe.,. '

If
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If every onc, who 1510 poﬁ‘eﬂ' on of meteorologzcal

rmﬁrumems, would keep a diurnal regifter of the ftate
‘and of the correfponding phznomena of the atmofphere,

and tranfmit the refult of his- obfervations to the pubhe,
he would contribute more to the advancement of tlus

~ branch of fcience, than he might at firft imagine. While

he was amufing imfelf, and only graufying cunofity ;
he would be promoting knowledge, and probably pro-

curing benefits for pofterity, - Let no -one {uffer the ap-

parent unprobability of fuccefs, to difcourage him from

- the attempt - © Let lum remember that fcience advances
- by flow and gradual fteps, that 1t's progrels depends on

- the culuvation of the mind, the removal of obftacles,

and the exertions of individuals , -that the prefenk 1s ever
pregnant with the future, but the conneéhions between
them can only be found by long attention and dibigent
obfcrvation, .

There 15 (rreat reafon *o hope that meteorology will

foon be very much 1nproved, from the zeal with which

it 1s now cultivated ) the more fo, as Charles Theodore,
Elefor Palatine of the Rhine, has ere@ed an academy,

~ {olely dedicated to meteorological 1nquiries, and has fent

infiruments, fabricated athis own expence, to all the
academtes ard unmnﬁtleQ of Et.ropc, willing or able to
undertake the tafh of employing them. -

Meteorologlcal pl\aznomena , lihe allthedurablemotions
of the world, depend upon A CIRCULATION of matter.—
Here 1t 15 carried on by a changing of water 1nto a new,

~and a regeneration of 1t mto 1t’s primitive form again.

1t gocs off from the furface of the earth 1n the form of 2
B2 rare,

1
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are, imvifible, expanded vapour, perfedly diffolved 1
the air as a menftruum, being fufpended for. fome time
an this flate, 1t 15 afterwards condenfed mto mift and
clouds, then. g:xlhercd mnto dmps, when it falls, and n
this form 1t returns to the place from whence 1t came,
to take 1.’s-turn once more the common courfe of :
evaporation, and be agan, and agan, circulated to the.
great promptuary of the world . , e e e
The princpal cb,c@s of nquiry are, t}\erefore, Iﬁ In‘
whatmanner the atmofphere 1s fupplied with HUMIDITY?
The 2d, WHAT catsesand WH AT PREVENTS this in-
v.dibie humidity from being formed into sifible clouds?

And gdlv, WHAT PREVENTS and WHAT CAULSES the
sifible clowds to be provspitated m raim * To Lnow the

BALANCINGS OF THE crotbds¢ How fuch pord.rous
podies a-2 fufpendcd i+ the flud ether® ‘And how THE
WATERS ARE BOUND UP IN THE THICK CLOUD?

- Meteorological inft-uments are, 1.-A Barometer 2. A
Thermometer . 3° A Hygrometer. 4. A.Rain Guage -
5 An Ele@rometer- 6 An Ancvpometcr. 7 An Eva-
‘poratlonGuaoe S I S ST

. '0" m" Bmo‘.zrrl-'p S

_ L1 16.,3, To s, bv onc hlpp} and dcmﬁve ex-
prmert d.& feor ”?"J the berotreter, and proved the. pre{
fireo” tnc ai‘nmprre Foron il 102 a twbe of C‘]afa 36
3 .n;h;lsw,;;tg y.a7d herme wady fealed at one end with
quickTaer, and then plunging the lower: aad unfealed
“end 1nto 2. bafon ot the fame flu.d, -he obfer ed that a
tolugm rpf{qu;c}iﬁl;g_clr of about 30 mches remained m the
‘ - tube
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tube ~ He compared this to the height to v huch water 1s
"elevated 1n pumps, and found that the heights were in
an mierfe ratioof the 1pecific gravines of water and mer-
cury, which led him to think they were fupported by the
fame counterweight , and on examumng the feveral ar- -
cumftances, he found this counterweight vias the air:
hence this inftrument was called a baometer = To this
wnftrument phalofophy 1s indcbted for the greater part of
what 1s known concerning the weight and elafhicity of the
ar for ‘Lthoug‘h »m'.mLmd‘- had been- alw ays prcﬁed and
acted upon by this weight, and a thoufand phznomena
bore ‘witnefs to 1t’s ‘exutence, yet 1t’s power was not

known, nor 1t s influence acknowlcdged, till the laft cen-
tury - | |

GraxrAL IDrs oF A BAROMETER

Take a clean glafs tube about 33 wches long, fealed
at one end,  and open at the othery fill 1t perfectly with
purc-quickfilver, then ftopping the open end with the
fiager, nvert the tube, and plunge the open endinto
a affern of quichfilver, after which, elevate the tube ull
1t be perpen ficuler, and the mercury will defcend, and
fubfide at » certan diftance from the top, more or lefs,
according to tic flae of thc air at the time of makmg
the experimert ' ~
- The fpace \ncatecx by the mcrcury at the top of the

~tube having no'air 1n 1, the-external air prefles upon the
quickfilver 1n the c1{’<un, and- fuli:ung bya preﬂ"ure ina
contrary dirction, a column equal ‘m weight to itlelf.

For tt 15 evident that the mercury endeavours to defcend

with
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with a force equal to that by which 1t’s defeent 1s pre-
vented.  In other words, the preffure of the atmofphere
on a gwven furface is-equal to the weisht of a column
of mercury, whofe bafe 1s the gnen furface, and height
that which 1t ftands at 1 the barometer , but the preffure
of the atmofphere 15 the welg‘lt of a column of air, whofe
bafe 1s the given furface; and hCIO‘ht equal to that of the
atmofphere. - The height of the mexcury 15 therefore an
adequate meafure of the weight or preffure of the ar,
upon 2 furface equal to that of the bafe. of the tube con-
taining the mercury, ' y '
Such was the fisft barometer asinvented by Toncellms

fince his time, the mode of filling 1t, {o as pcrﬁ_&ly to ex-
clude the air from the upper past, and many. otheér necef-

fary circumftances for confbtuting a good baromwete,, bave

been explored with diligence by fome of the moft emu-

nent modérn‘pllllbfdphers Varnous methods have becn -
contrived for en]argmg the feale of the barometer , th&y

are, how emer, all of them replete witherror’, and thouoh,
in point of form, fome ameng them may appear more

;‘elcgant than the plan barometer,~yet they cannot be de-

‘pended on for keeping an accvrate regifter of the weather,
or for ohfcrvmg the extent of the variation 1n ¢ 'my gen
fituation, or companng the different changes at one pface

with correfpundmg ones at another. ’

OF SOME OF THE PRI\ICI?AL REQr_nerrEs OF A coon
BAROMETER. e -

The Ixmlts to whlch I have confined myfdf m thls

»tra& will pr“clude me from entermg mmutely 1nto this

. fubject,
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fubje& ‘I mean to conﬁder 1tfnﬂy n my Metcorologml
Effays, touching here only on-one.or two of the more
cf"’f:nn'*l crrcuanftances. .

1. Tt s requifite that the. hewht of thc column of
mercury. be altered - by no other caufes but the changes
that anfe from e prnﬂ'ure of .the air, and that thefe
changes be truly mdicated. .

2. That the varations the hes Oht; o{ t_\)e coiumn bc
afcertained by a hnown meafure, |

'3 That the column of mercury be fufcepuble of the
{malleft alterations in the weight of the air, :

- Inorder that the column of mercuzy, 1n the tube, may

'be affeéted by no other caufe than the preffure of the arr,

1t 15 abfolutdy requifite, that the upper part of the tube,
and the mercury itfelf, be entm.ly freed from air, for if
there be any air between the upper furface of the column
of mercury and the fealed end of the tube, 1t will be the

fource o1 many errors and much irregularity.  Thein-

cluded atr will at as a covnterpoife agamnft the weight

.of the ntmofphere, and to a certain degree.counterat 1t’s

preflure, and, thcr\.fure,-render thc indication of the -

ftrument uncertam and errcneous. ThlS mcluded air,
,hcm'r alfo. often combined with hurmdxty, expanded by

heat, or cont-aded by cold, a&s differently at different
tunes , the only method of preventing thefe errors,

“and perfectly excluding the air from the barometer, 1s by

boiling the mercury in the tube . an operation Wthh 15

carefully performed in all the beft inftroments
~That the changes i the height of the mercurial column

may be truly afcertained, 1t 1s neceffary to know at all

6 times

»
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“tumes the exact diftance of the furface of the mercury m

the tibe; from the fur"ace in the refcnvorr or ciftern .

- Tne nrl pot of the meafure muft commence from
the (urface of the mercury m the caftern ; but this furface
1s variable, for when the mercury defcends, a quantity
1t fahiervto the balin and raifes tre furface thereof )
~d on the o m2my, when 1t nfcs, a quantity 1s tahen out
or e erern,and e furface thereof 1s lowered. - The
yﬂa ccfing esto t. baro meter 15 fined, but the furface
~ef e rercury 11the aftern from which 1t onignates i
conrmcatvacnying T remedy this eul, 1t 1s neceflary

-
'
L

,‘|

o

st is e fon ez hould be always hept at the fam-
ogat frov o codiaiions onthe feale affised to the in-

truront Tros s o®ited bromeans of a floating guage,
T v 1 tedae o' Cbarometer by My IyTHER,
’ g Tnee his tl'nc,va‘ﬂnncd the ment to
oy oDy e of the ficiting guage, the fame
fuws thazre f-s the paromcter portable; tegulates the
L-Taeoft oI, i the ciflern, fo that 1t 1s always -
2 he place from whence the enfons on the fcale com-
: mg'ice, "- reoguae LIS (AR upp "1ed to the common
crporeaht baror s, | ot ocly to thofe of the beft kind

~

‘ 'Tuu*_..‘*' T tas guage w 111 be dcfcrlbcd lila
fubilg ez oft Srld

Apo dor o7 e pecd"amy to be attended to 1n
VTV ACCi F. £ 00 oy 1S the effedt of ‘heat and cold
o the terometer, as by theft the mercurial column 15
este-d'oed zen +on&aa, for as all bedies expand and
~orctp, damg.r facs when thar temperature 15 1ncreafud,
e ware 7oan o the bt oometer vally when: heated, -be

- ' {pecthcally
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“fpecificalry hghtcr,"uand will confcquently' alcend from
that caufe, though the. preflure of “the air fhould remain
“unchanged , and that, thercfore, m order-to know accu-
“rately the effet of the air’s preflure on the barometer, 1t
15 necellary to corre& the lieight by the additon, or fub-
trattion of a quantity equal to the nfluence of the tem-
-perature ‘of the air thereon ~ for thus purpole, a table 15
fubjoined to this defeription. In fome cafes a Kalc of cor-
- reftion 15 applied 10 the thermometer accompanying the
_barometer, and u}nch 15 mdced a ncceITary companion
.- Lo e T
~2d Condition That thc fcale fhould be of fome known
- meafure.* It ‘would have been totally unneceffary to
have mentioned this conditton, had 1t not been to pre-
~vent thofe, into whofe hands this tra® may fall, from
‘being impofed upon by venders of imperfe& inftruments.
Some of thefe inftruments have no determinate " fcale
- affixed to them , and thofe which have a fcale, have one
that 15 1n general 11l graduated and erroneoufly - placed,
“fo that no comparative obfervations can be made wuth
them , and often, indeed, ro obfervation at all, as from
the fmall bore of the tube, they a&t as a thermomicter, as
- well as a'barometer = We have already obferved, that by
enlarging the fcale, error 1s mulnphed and uncertainty
- produced -

3d . Condition That the fma]leﬁ ‘changes in the

height of the column of mercury may be difcerned.

To meafure the finalleft changes, a nonms duifion
~moves with the index, by which each inch 1s fubdivided
/3% 100 parts, and the height of the mercury 1s accu-
s ' C rately
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rately obtained without any danger ’from parallay, by t' e
pecuhiar conftruttion of the index

- Or THE Nons

Th‘- fcale of mchﬂ is afﬁxed to the nght {ide of the
tube,» the zeroor beginning of the fcale bemng at the fur-
face of the mercury in the ciftern, the mndex and 1t’s
nonws plate fide up and down in.a groove, which 1s
parallel to the line of 1nches, that the index may be fet
-atany time to the upper furface of the column of mercury

Each inch, or line of inches s diided into ten parts,
~which are again:fubdivided 1nto ten, by means of the
nonws fcale, the whole inch bemg thereby divided 1mto
100 equal parts

To RB sD on‘, OR ESTIMATE THE vaxsm\s OF
THE Nomus SCALE

1. I that edgc of the noniws fcale, which 1s
aline with the index, concides exactly with any divifion
on the line of inches, that divifion exprefles the height
of the index from the furface of the mercury mn the
aftern, 1n 1nches and tenths of inches. But 2dly, If the
foregoing edge does nc;ﬁ comade with any dinfion, you
muft look for that divifion of the nontus, which coincides
with a divifion 1n the line of inches, and the number on
the nonws fhews how many tenth parts of the tenth, the
ndex or edge has paffed the latt decimal divifion,  Thus
for example, fuppofe the edcre of the nomus was‘ ;-int
fomewhere between 29 inches 8 tenths, and 29 mches

9 tenths ; then if by lookmg at the nomus, vou obferve
the
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the coincidence at §, it fhews the alntude tobe 29 inches
8 tenths, and 5 parts of another tenth, or 2, 3s.

Accurate obfervers do not efimate the height of the
mercurral column by the edge of the mercury that 1s1n
“conta& ‘with the interior part of -the glafs tube ;¥ be-
caufe the attraction of - the glafs prevents, 1n fome meafure,
- that part of the mercury which 1s 1n conta& with it from
obeying immediately the preffure of the atmofphere, while
the:middle part of the - column being but little, if at all
affefted by this attrattion, 1s undoubtedly - the trueft
meafure, and 1s, at the fame time, the moft .fenfible of
“every change 1n the preflure of the atmofphere. In order
to afcertain the exadt height of the upper part of this
convex furface, befides the mdex on one fide of the glafs
tube, there 15 another placed directly oppofite whercto be-
hind the glafs tube , n fuch manner, that 1f a plane was
to joun the lower edges of thefe’ indices, 1t would be at
night angles to the direétion of the glafs tube , and the
eye bemng placed in this plane, the ndex 1 1o be raifed
or lowered, till 1t's lower edge, and alfo that of the index
‘behind the tube, .appear to touch. the top of the convex
furface of the ‘mercury 1n the. glals tube , orin other
words, that an imagnary plane jorning the lower edges
of the 1ndices, may appearas: o tangent to the convex
furface ‘of the mercury, and the nonws will give the
height of the mercunial column, This improvement
of the mdexes 15 ong; among many, for w Euch fuence 18
mdebtcd o Mr Ramfden Sl e

-

¥ Defogaliers
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OF THE COMMON PORTABLE BAROMETER

This inftrument, when made with care, will anfwer
for general and domefhic obfervation, but 1s not fuf-
crently accurate for philofophical purpofes . It confilts
of 2 tt be, of a proper. length,.accuratcly filled with mer- -
cur «the lower end of tne tube 15 glucd to-a wooden
refervor, the hottom of which 1s formed of leather ,
1nto tms referor the fuperfluous rnercurydnfcendq and
ey by preﬁ'nv upon the flewible le"t‘*'" -+ bottom
of the re{irioir, heeps the merc i pended at it’s:
propar height T s refervorr 1s conceal. rom the eye
v 2 reat mahogany. cover, or ‘box.. This tube and
referioir are placed 1 a frame, on the upper part of
which s a filvered brafs plate, on the night-hand fide of
this plate 1s a fcale of inches, rechoned from the furface
of the mercury 1n the artern , -each-1nch is dinided 1nto
ten paris. Clofe to the hine ofmches there 1s 2 {lit, or
groo e, fdr cony ementh {hdlrg the noniws fcale and index
up and down  The upper edge of the 1ndex and nonus
{czleare 1naline. It 1s the upper edge of the index that
is to be fet to the upper furface of the mercury - On'the
“ieft-hand fide of the plate, the words FAIR, CHANGE-
ABLE, RAIMN, are engraved. At the bottom of the
f-ame there 15 a fcrew paffing through the mahiogany box
which covers the refervor-+ a flat round plate 1s placed
upon the end of the fcrew within the box, this end 15 de-
figned to prefs upon the: leather bag, and force the mer-
cun up to the top of the tube; and thus prevent 1t from .
fhaking, or violently firthing 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 1t againft a wall, or wainfcot, fo that the
tube may be perpendieular to the horizon.

2 Unfcrew the fcrew at the bottom of the frame as
low as 1t will go, and the mercury will fall toxt’s proper
height, and be ohedlent to the changes n the welght of
the air. : o :

'3 Set the upper edge of the mdex, fo as to concide
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, finke the frame gently
with the knuckles, to d:fengage the qmckﬁlw:r from thc
tube, : , .

5 If the barometer 15 to be moved from one place
to another, turn the {crew, till the mercury 1s prefled by
it agaiﬁﬁ the top of the tube. -

DeFECTS or THE COMMON PORTAuLE BAROMRTER.

It 15 neceﬂ'ary ‘lere juft to mentlon fomc of thedefects
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 thc
dwlﬁons on the f{cale are at that hexght from the mercury -

m the cxftern, which 1s expreﬂ'ed by the numbers affixed
to them. :

2, As When the mercury falls in the tube, 1t nfes n
the refervoir, and when st rifes in the tube, it falls in

the refervorr 1t’sdiftance 1s pyrpetually varymg from the
awifions of the feale, , :

| 3. Thc |
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2. The tenfion of the leather forms a confiderable
rcﬁﬁancc o thc preffurc of thg: atmofphcre,

Or THE BEST PORTABLE BiRO\IETER

_l hxs barometer, I ke the precedmg, conﬁﬁs of a g]afs“
n.be propeﬂ) filled with mc'cur), h.mng the 1o“erend
ﬁxed to a wooden cu’a:rn, v.xth a leather bottom, and
this tube ..nd cxf‘ern placed ina mahooany frame |

" On the vpper part of the frame a brafs plate 15 placed '
on the nght-hand fide of the tube 2 fcale of lnches 1S
gndhatcd on the plate, the begmmng of the fcaIe bemgf
at the furface of the mcrcm’y in the cnﬂ:em “each mnch 15
dnvided into ten parts, which are. agam fubdmded mto
temz.c by the nonius fcale.
~ The nonws plate carres two mdexes, exa&ly 5 mllar
to each other, one placed neforc the tube, the other be-
hnd it The wmdeses may be raifed or dc:preﬂ?:d by
tu-r ng the hey, which fits mntoa fmall hole tn the frame,
¢.reCly undcr the groove of the romes plate

On _the left-hana of the tube a {mall thcrmometcr 15
'p ..ced mm F“hrenhc.t s fcale there lS an mdex to the
tncf‘nor“ctcr, x»‘mch may ba fet ny the fame Ley as the
baromcter, o ly putt,ntr it 1nto the fma]l holc under the
kthermonu&, ..rd turning 1t roun.d ull the mdex pomts to
the merct ryin the thermometer A (cale for correﬂmg
“tve expanfior of the mercury In the barometer, 15 often.
graduated clofe to the fcaie of the thcrmometer

The upper part of the barometer s covered witha glafs
>p‘atc, to pre\..nt the ﬁhermg of the p]ate fmm being
mjun.d b) d'rt, or bcmfr corrodtd by thc a&lon of the; au'

Or
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Or THE LOWER PART Or TEL Bmomum.

The lower end of the tubn s awmerfed 10 *he ciftern
which contains the mercury , _the aitlern 1s- covered with
a mahogany box , at the bottom of the frame 15 a fcrew,
to raife or lower the furface of the mercury at the topof
the ciftern 1s 2 hole, which s fitted with an vory. fcrew,
to be placed there occahonally for the convc.mency of
tran{porting the mﬂrument fafdy hom one place to
another.

The guage confifts of a fmall flem of 1vory, anfing
from a float of the fame fubﬂance a circular divifion 1s
cut round this ftem, the flem paﬁfs thmugh a thort

C)hndcr of wory, which 1s cut open mn front, on this
front two fmall dwifions are cut | at the bottom of this
cylinder 1s'a male ferew, to fit lhe female frew of the
aftern , the upper part of the guage 15 proteéted by 2
tube of glafs perforated at top

To USE THIS BAROT\IETER. ,

I. The barometer bemg ﬁ\ied i a perpendicular
pof tion, unfcrew the fcrew dt bottom as far as it will go
without forcmg it

2 Take out the wory firew at the top of the ciftern,
and place 1t between the fcroles on the upper part of the
frame.

3 Screw the guage mto the placc from whence the
wory fcrew was taLen.

4 Screw up that fcrew w hich rs at the bottom of the
frame, until the line on the float exally concides with
the two Lines on the front of the 1vory cyhinder.

5 5 Strike
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5 - Strike the barometer gently with the knuckles, and
then fo fet the I .wer edge o tl e front index to the convex
furface of the mercury, that 1t may be at the fame time
in a line with the edge of the wndex behind the tube, and
the nontus w1ll then give the true height of the mercurial
co]umn; from the furface of the mercury in the ciftern

- 6. .The preceding rule for fetting the guage muﬂ be
complied with, prcnons to every obfervation.

7. If the baromcter 1s to be tranfported from one'pla('e
to another, the guage muft be removed, and the folid
wvory {crew inferted m 1t’s place ; after which, the mer-
cury 1n the tube may be forced gentiy up to the top
thereof, by the fcfew_ at the bottorn of the frame.

OfF THE ScaLk oF CORRECTION.

Thus feale 15 placed clofe to that of the thermometer ,
but on the right-hand fide, the zero, or o degree of this
 Icale, correfpondsto the 55th degree of the thermometer.
1. If the barometer 1s at- 10 mches, and the ther-

mometer at 55 degrees, no correction is neceflary
2. But if the thermometer be under 55, and the
barometer at 30 inches, you muft add to the height of the
barometer as many.of the 1ooths of inches as are on the
fcale of corre&wn oppof te to the degree o. the ther-
mometer, s L |
3. If the thermometer be above 535) and thc
barometer at 80 inches, you muft fubtra&t as many 1coths
‘asare indicated by the gnien degree of the thermometer on
j?the {cale of correction. e
4 The feale applied to .the thermometcr an{‘wers for

the gencral range of meteorological oblervat:ons bus if
-~ the
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the height of the barometer be very far diftant from 30
inches, 1t will be necelfary to make ufe of the rule of
three, 1n order to obtain the true correion* for n-
ftance, let *heé barometer be at 26 inches, which we will
call P, ¢ the correction indicated by the thermometer,
x the true corretion then as 30: P, ¢ x, orid=x,
which 15 to be added to the height of the barometer
wheneter the thermometer 15 under 55 degrees, buttobe

fubtradted when 1t 1s above 53,

OF TAHE
THERMOMETER.

EAT and cowLp are perceptions of which we
‘acquire our weas from the fenfes. though,
“properly fpeaking, thefc 1deas only indicate a certain
ftate, 1n which we find ourfelves independent of any

exterior objedt, -
 Butas thefe fenfations are, for the moft part, produced
by forne of the bedies which furround us, and as they
are generally accompanied i thefe bodies by an aug-
mentation or duninution of what we call FIRE, Wwe
‘ [0 confider *
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cot fider them as an effe&t of fire, and judging by appear.
ances, we apply the names hot and cold to the fubftances
themfelves, calling thofe hot which produce 1n us the

fenfation of heat, and thofe cold which communicate
the fenfation of cold to vs.. “Whatever be the  nature of
that quality 1n bodies which. we call heat, we arc affured:
that 1t does not refemble the fenfation of heat.- It 15 no
lefs abfurd, to fuppofe a lihenefs between the fenfation
ard the quality, than 1t would be to fuppofe that the pain
of the gout refembles a. fquare or a triangle, The fim-
pleft man, with common fenfe, never imagines the fen-
fation of heat, or any. thmg that refembles 1t, ‘to be in
the fire . he only imagines that there 1s fomething in the
fire which makes hum feel heat - But-as the name. heat
more frequently figmfies this.unknown fomething i the:
fire, than-the fenfation occafioned by 1t, he jultly laughs
atthe phllofophpr who demes that there 15- any heat n
the fire. - - — o
-But the contrad:&xan between thc ph:lofopher and the
vulgar 15 more apparent thanreal, and 15 owing to an
abufe of languageon the part of the phulofopher, and to
ndiftird nowons. on the pars of the vulgar.- The phi--
1ofopher favs there 15 no- heat in fire, meaning that the
fire has not the fenfation of heat. his meaning 15 juft,
but hus language 15 improer , for there 1s really a quality
i fire, of w hich the proper name 1s heat,- a name given
to this quality both by the.phx]uﬁ)pher and l-thc vuigar,
inore frequently than 1o the fenfation of heat ; and when
he explans himflf; and fays that the fire does not feel
heat, the d:Jcuity \am[hr:s, and the vulgar wilt agree
wih him, % - '

But
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But our {enfations depend not enly on the fubftances
which excite them, but on the attual ftate of our bedies
at that time *we cannot, therefore; conclude the exa&
1dentity or fimularity of the caufe, from the famenefs of
the fenfations, unlels we can be affured that our bodies
are 1 the fame flate ™+ 1f they ‘be not, the fame objeéls
will produce very different fenfations, Thus, if the hand
be plunged into lukewarm water, this water will appear
cold 1f the hand be warm, but 1f the hand be cold, the
water will appear to be warm, though in both cafes
polfeffes the fame temperature. . o

- Our [enfes are, therefore, both imperfet and deceitful
meafures of heat ; and we cannot afcertain, by thewr
means only, the ftate of the furrounding bodies with
tefpedt to heat or cold-  This occafioned philofophers to
feck for fome method by which they might determine the
temperatureof bodies with more certamty, This they
found 1n the property of heat, to dilate and expand all
bodies, whether folid or fluid ; and of cold, to contralt
or condenfe themt ~ This expanfion and contra&ion 1s
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 agtated by that motion which we call heat, always
atted as 1f 1t wanted more room, and this 1n ‘fuch a
wonderful manner;’ as if every particle of {pace in which
it exifts were a radiant point or center, from whenge 1t
{preals forcibly outwards in every direfhion , and confe-
quently when fire, thus aing, 15 admitted into the pores
of bodies, their parts muft be. firetched out, and their
dimenfions every way increafed, according to the degree -

D2 of
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of fire by which they are alted on - Some 1dea of -'the
force of this expanfion may be gamed by confidering Low -
vaft ne;gh: may be {ufpended. froma bar of 1ron, or
brafs, ina verucal pofition, without feparating: the parts
of the metal; or overcoming the force with: which they
cohere. Now this, fire eafily executes, fo far rclaxing the
texture of brals and 1ron, that therr parts will fd“
afunder wath nothirg but the force of gravity -

- Thermometers -are 1nftruments . which meafure the
degree of heat by the. expanfion of bodes . Fluids are
thofe gercral:y uled, becaufe they are dilated more readily
than folids, -and: quick[ilver 15 preferred to other fluids,
‘becaufe 1t’s expanfibihity 1s not affeCted by the -different
circumftances i wiich 1t 1s placed ;- 1t does not foil
the tube hike many other flurds, and at ‘the fame time
affords zn extenfine faale of dwv.fions L

<A thermcmc;er 1sa tube of g]afs, the end- of uhxch 15
;blmm wto 2 balt or cylhinler, the Lall, and part of the
~tube; 1s fil ed wah mercury  Theflundin the ball arlates
by the heat, ard contracts w th the cold, which occafions

‘the ﬂmd mte tine tor . and fall ; and the fimaller the
- bore of the r Leis =Coft On t”(") the ball, the more
. vifible ¥ 111 be lr.c re of tae fiua by a {mall c\p:mi' on.
Wema s, t"e.e.o.e, confJor s inlrument as-a_con-
- venient r cmu 2ol the Giaages of h\..h, I i;gpld,» whien
<15 fiewn by, che "av tor Laithe tes abaed ‘

CButat 1 roe et ro'bove wond a muafure, of
heat, it mo T wm-m! alv ays, fpca g the fame

ldngdage, and wa! .ng the derC'flucﬂs mn tugu.n.d,,m all
places, and w* 2's tmce, o ‘ o

L
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To this end 1t 15 neceflary; 1 That this ‘meafixre.
thould begin from a known and determinate pomnt; And,

2. That another point, equally certain ‘as the firft, but
at fome diftance_from it, be fixed upon - And, 3. That
- the fpace between them may be divided 1nto a- certamn
number of parts, which. i all mﬁruments mll havc a
conftant propertion: : : R
It has been fully proved that the temperature of freezmg
water, -or - melting. 1ce, 1 ,conﬁantly the fame m all
places, and at all times  -The fame may be faid of boil-
ing water, under a- given preflure of - the atmofphere.
If, therefore, the ball of a thermomcter be plunged mnto
meltmg‘me,/ and afterwards 1nto boiling water, and
left m each till 1t acquures their temperature, and marks
-are made at the refpective heights at which the mercury
ftands 1n each, two fixed points will be obtained. :
Fahrenheit’s feale 1s that which 1s ufed in Eng]and
the freezing - point 1s- called 32, the boiling water point
. 212 fo that there are 180 degxees, or divifions, between
- them, Wthh may be extended upwards and downwards,
"asfaras 1s neceffary - T :
‘Foreigners ufe Reaumur’s, or rather DeLuc’s feale,
- where ‘the freezing pont 1s called o, and the boxlmg
~water pont 8o, T AT L
In a2 good thermometer 1t 1s neceffary; 1 That the
{pace between the mercury and the fealed end of the
" tube be free from air 2 The fined ponts muft be
iaccurately afcestained., 3+ The feale. thould be. dmded
* accerding to the capacity of the tube. .
Two thermometers are ncceffary for accurate obfer-
ration, onc to be [ufpended within doors, near th;

harometer ,
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barometer , the other out of doors. - That ‘without doore
fhould be placed at'the north fide of the " houfe, or wherc
it w:ll bc fhcltered from the rays of thc fun N

oo
HYGROMETER.

THE h}gromcter s an mﬁrument mtendcd to dif-
% cover the flate of the air wuh refpeé’c to humldxty,
‘or di‘)nefs. v , N
 Had we mde#d h} grometer whtch would Ihew mth
accurada the mo;ﬁure Gf the a't at mﬁlrent altitudes, we
fhould be forward 1D Our Way to“ ards prognoﬁlcatmn
; Thu author of nature has, honeve— hindly furnfhed
us with natur*l h\grometers, nameh y the nﬁng an(i
fetting luminaries, ard eien x\hen thev have nfen toa
vconﬁ erzb'e aln*uce, ar Attentae obferver may conﬁder
them as hygrometers Pall*aps a brwht fcorchlng fun,
2 lual meon with- ﬂ\aru horns, and lively twmkhng
‘ﬁars, denote a dry aur  whilea faint fun and ﬁars, and
the moon blunt, as zufo tb“ lunar and folar nngs, may
'mdu::ue a mmﬂ; ar

[
w
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. Asthe whole atmofpheric ceconomy, as far, at leaft, ag
relates to the weather, depends upon, or 1s conneted with
the flate of the vapour 1t contamns, 1t 15 rather furpnizing
that we find fo few hygrometncal obfervations among the
many meteorelogical dianes that have been pubhihed.
From time inmemorial, the effe@s of moifture have
been confidered as prognoftic of the weather, asis evident
by the confidence the houfewafe places 1 her falt-box,
the carter 1n his whit-leather thong, and the failor in hus
fhrouds : |

But whether the hy grometer be a procnoﬁlc or not of
the weather, 1t 15 certainly of the utmoft umportance 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 agricnlture, Yefterday morning, (fayshe) while the
hygrometer ftood at 2 degrees mouft, 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 degrec
dry s before one the peas were 1ni good order: Iwentup
nto the field, mercly on the WworbD of the hygrometer,
and found the peas fit to be carried It is pla, there-
fore, that on a fcattered hrm, in hay-nme and harveft, an
hygrometer muft be pecuharly ufeful.

Within thefe few years, Mefl De Luc and De Sauffure
have confidered, with great attention, the fubject of hy-
grometry, and have pubhﬂxed three volumes on hygro--
7«_meters, and the phznomena conne&ed with them . they
have alfo, each of them, contrwed inftruments for the
purpofe of afcertaining the morfture of the air.  That of
Mr. De Sauffure 15 probably the beft ; the moving prin-
ciple
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aple 1s a ‘human hair - ‘they have not ‘bé'en' made in
Erigland," 1. On account ‘of the ‘trouble’ attending the
neceffary preparation of the hair. 2 On account of 1t’s’
fragihty © Mr-De Luc’ s,"thbﬂgh'r’nbr'e défe&x(e In cons’
ﬁrucflon, 1s made with more eafe, and 15 lefs liable to
acaidents.  In my meteorological eflays T mean to give
a fuil account of thefe inftruments, and the fubﬁance of
the works of their refpe&ue iy entors ‘

There are two other hygrometers 1 ufe,” one madc of‘/
the beard of a w1ld oat, the other of hatters papcr

OF THE

LOR

RAIN@GUAGE

IT 33 neceffary towards fomnng a fyﬁematxc idea of
the “eather and it’s various changes, to meafure the
quannty of rain Wthh falls upon the. earth as to “know
the dxﬁ'erent degrees of heat and cold or the \anatlons
n the pre[fure of the atmofphere. |

The
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“The ram guages arery himple inftrument, confifting
' of 4 tin funnel of twelve mches dumcter, commumcatmg ,
mth a tube or cylmder of in, into which the amn 1s.
conveyed by. the funnel The hcwhth of the water 1s
meafured by a rule ﬁ).ed to.2 ﬂoat, thns rule pafles
tllrough the center of the funne] ‘ ,

To ule the rain guage, fo much water fhould be ﬁrﬂ.‘,
pourcd w-as will raife the float, fo that thg( zero, on the
sule, mayexa&ly comncide wath the aperture of the funnel.
The funnel 15 fo contnved as to prevent the water from
evaporatmg

- This guage fhould be fixed down ﬁrmly n aplace
where, whatever wind blows, the fall of the ramn may
not beantercepted by the houfe, or any otherimpediment -

-—-—--*—-

ELECTROMETER.

F ora deﬁ:rlptmn of thls, I muft refer to my eﬂ'ay on
c!e&rxcny

OF THE |
ATMIDOMETER,

T HE atmidometer 1s an inftrument for :Vmﬂea“furilig' the
- & “abfolute quantlty of water raifed1n vapour, at different
feafons, and i different jears: or to hnow from evapo-
ration, at any given time, the dxﬁ'olvmg power of the arr

E a
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at that tume, or the quantity of water exhaled and ab-
forbed by the atmofphere. -+~ -

‘The atmidometer confifts of a cylmdncal veflel, of :
12 inches diameter, with a glafs tube of four or. five feet,
proceeding from the bottom in‘a dxagor:al dire&ion, the
top of the tube bemg level withthe top of the veffel ;-
by this contrnvarce the fmalleft variations 10 the. furface
of the water are rez ly difcovered: SRR

There 15 a covzr to the guage, at fome diftance fmm
the furface, to prevent rain falling mto 1t.

o 0 E T Hii
ANEMOMETER

"WIND GUAGE P

S no accurate mﬁmment has bcen contnved for
- meafuring the force of the Wmd the purpofcs of
meteorology mll be anfwered by reglﬂermg the quarter
it blows from by a common vane, with the followmg
dithinéhions, gentle air, bk wmd frcﬁx galc, hard gale,
a ﬁorm, viclent ﬁorm, humcane
| When
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When there are detachments of clouds, with 2
mixture of fun-fhune, the velocity of the wind may be
traced by their fhadows along the ground. In ftorms,
if the wind rages by violent'gufts at ntervals, a grove
of trees may be feen to bend under the force , and ifit’s
courle be attended to, other trees, at a fufficient diftance,
may be feento bend under the. {fame blaft , fo' that ‘the
fpace run over in a given time may be nearly dilcovered.-

Ox rroOGNOSTIC S1GNS OF THE WEATHER.

By the weather we mean the various circumftances
and phenomena attendant upon vapours, mifts, clouds,
ran, hal, fnow, froft, thunder and hghtning, the

aurora borealis, and the winds.
The ftate of the atmofphere 1s mfiuenced and modified

by the varrations 1n w’s denfity or welght by the quan-
tity of aqueous particles, or 1t's humldlty » by it’s
tranfparency, or the mvifibility of the aqueous particles ;
by the wifible colleétion of them m clouds, by their
precipitation in ramn, by the wind, by the agency of
eleGnicity, and the attion of heat and cold.

There 1s no part of meteorology which interefts man-
kind fo much, as the preditions 1t furmifhes of the change
of weather. The theory of it only engages the attention,
by ammatmg us thh the hopes of thereby brmgmg the
knowledge of thcxr prcdx&xons to perfe&mn. ,

- And the far g.cater part. of thofe who purchafe men
teorologlcal mﬁrumcnts, buy them, not fo much to know

the aual ftate of the clements, as to forcfee the changeﬁ \
Ez thereof.
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thereof. ”Thls*fmence‘ 1<, however, very imperfe'& 'fozj

it1s but of latcxears that we began to. make obfervauon:
“on the changes of the weather, and that 1t’s progrefs

has been rapid and fucce’sul, may, be feen1n the works of

De Loc, De Sauffure, Jones, Marfhall, ~and, Klrwan.

But thefe obferations will be fhll more valuable to

poftenity, for we can. fearce expe them in fufﬁcxent

~number 1n our own ‘.ge, ‘to deduce from them a ge'lera!
and perfect theory. ' _
To. attain this end, it mll be neceﬂ'ary te mu\tlply
obfenaugns on as great a number of figns as poffible ,
for 1t 1s-only by their combination and concurrence. that
vecan exp2@ to remcie the. uncertanty, infeparable
from cach mtflt,” Thus the barometer 1s not always
a certain fign , the {am. may be faid of the thermometer,
the hygrometer, ard the action of winds  But 1f they
all concur togethr, ti-ere 1s bi t little chance  of ‘bexﬁg
decenved , ard there wourld be fhll lefe, 1f to thele were
jomned other iigns, wpich are eafy to obfenie, andw hich by.
therr corbinzr.on vould render our predidion certain

- No figr, ro-2m miltroment. of obfervation, . {hould
“themore be ngic@ted, e ter from a love of vleal per-
- fecion, or fe. s of 1raccuracy Thus though the livgro-

Jerpz at 7720 at aj‘;»',\ 1rperfedt inftrument, yet one

certa 1 Aznmas araly beon ebtancd from 1t's indica-

tors, znd 1 ore may te fé*z'bnably “eape(led. . Even

: thewon.:ur‘ dryyvery meu’ ’ n.ouaratc) dry, modara*e y

mot -, the of - ‘ague CorenTnation, may throw
mu<h hight on the ﬁate of theatmofpere. -

It 1s neceffary t}*i‘;tr the ot finver: ﬁlonlfdfcnrcr. mto a
:p:eflfe‘deta}l‘iof the various - ftates of the {Ly, ard. the
 clouds: "What'can we learn from.the werds. cosered,
and
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and cloudy, or half covered iky, ol Nothmsr, fince 1t
1s well knowh; that a covered fhy, 1n one cale, 15 alnoft
as certam an indication of fine ueather, as-in . another,
itis an mduhltabic prcfage of ramn.  The accurate ob-~
{erver pquCS lumlelt on a thermomcter; with which he
can obferve within a degree, and a barometer that he
can depend upon to 1cfs than the 1oodth of an inch, but’
15 filent on the tranfparcncy of the-air, on dews, on the
elevation, the form, the {ign, the difpofition, the colour,
and the denfity of the clouds, things that tmay be obferved
with eafe, and defcribed without trouble , being attended
‘with no other’ mncom emence’than that of ettendlng thc
‘f12e of our meteorologrcal tables RS

“There 1s2 p'nenornenon, which has notbeen fufficiently
_attendcd’ to, namely, the undulating motion of - the firma-
" ment, or that diurnal tumult 1 the air, which is keptup

by the heat of the fun. 'What the fun rafes from the
~ earth by the heat of the day, 15 fuftained 1n the ‘atmo-
' ."fphére by it’s heat, and "thg agitation, or expanfive undu-
lation of the- air ~ This motion 15 often wifible: to the
"~ naked eye,*but’ in- the feld of a powerful telefcope 1t 15

i"ér&' confpicuous , all objeéts appéar.m violent agitation,
“and the line of the fenfible horizon, which ought to be
~dlear-and well defined, 1o waved like a field of corn in the
wind; or the furface of the fea i aflorm  So lbng as thus
v ﬁgxtatxon contmues, the vapours ftayn the air, but when
1t {ubfides, and the ‘fun departs, they are condenfed and
“tall down to the earth 1n the might as dew,

In the prefent ftate of this part of fcience; when we
are unacquainted with fo. many. phenomena, and thil
-more ignorant of their caufes, general rules will oftea be
“ found to furly and particular cnes will, wathout tavch

6

cieume-
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arcumfpetion, prove to be a fousce of error. amongh
the varety of means for prediting the changes of -the
weather, the barometer 1s undoubtedly one of the. Beﬁ‘
and 1s m this, as well as many other r¢ fpe&s, one of the
sreateft acquifitions to natural philofophy.

The ufual ranges of the mercunal co]umn - this
latitude, are comprized between 28 and 31 anches, of
which the middle, or 29315 confidered as the variable .
I think 1t fhould be placed fomewhat higher. - Near the
pole, the vanations of the barometer are much greater,
between the tropics, much lefs,

PROGNOSTICS FROM THE BAROMFTER.

“1. In generz!, when the baromster falls, ihéiair,bcmg
Bghter, vilt let fall i’s vapour, and give us rain. ~ But
when the mercury nfes, the air baing heavier, w 1l fup-
port the vapours, and be produéne of fine weather:

g0 Iithe mercury falls moa froft, we m>, expect
fnow, or a thaw , cut 1f 1t rifis in” winter with a nortl
or eaft wind, 1t gererally portends a froft

3. In order, howeer, to deduce any obfervatlons Wi
certainty, wo muft attend to the progrefs of the nfe or

W thas, ot at finks {lovy __and(gradunhy, we may e\
pect that the rain will be of fome contnuance  But
if the nife be gradual, wen.ay Jml« ¢, tnat the fme weather
mllbﬂ'h’cm" R i :

- 4.1t the barometer ﬂué’cuatcs mmh, nfmg and fallmg
ifuddcnh, the weather is unfert'ed and (hangeable

5 It falls very low, there will be much ram.

6. But if at’s full be low ard fudlen, 2. hugh- wind

' ge.xerall) enfues.
7. When
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7 W hen exceeding low, ftorms .and tempef’cuous-
weather” may be expedted: but if an extraordlnary fall
happens, without any rcmarkable change near at hand, 1t
ls probable that there 152 ﬂorm ata dxﬂance e

8. The defcent of ‘the barometer 15 not, however,
always an mdxcmon of ramn, for 1t ‘will often fall for
wind ,’ nor 15 1’s rife a eertain: fign of farr weather, par-
ncularly if the wmd be northerly or eafterly

g Ifthe fine weather be- la{hng, with a weﬁer]y *mnd
the barometer generally refts 2 littde above changeable,
but fomewhat below 30 inches. e

10. In the fummer months the barometer does not
vary fo much as 1 winter ,

. The French writers {ay, that the greateft eleva.
nons of the;baror_neter,are! n a froft with a north or eaft
wind.. S

12. The greateft vananons n the barometer are an
the two firft, and the two laft months of the year, but
particularly 1n the firft and laft. . o

#3. A north-eaft wind generally makes the barometer
in this country nfe, and 1t 1 generally loweft with 2
fouth-weﬂerly wind, - ‘

BEIGHTON s RULI-‘.S

- If the mercury continues to fall while it rans, 1t w:ll
bc likely to ram the next day.
" When the: mercury 1s pretty high, and has fallen to
foretel famn, and yet-nifes before the rain falls, 1t 15 an
sndication that there will be but little of 1t
* In ferene and hot weather, when the mercury is high
andnﬁng, and you have all poffible certainty of fair wea-
. thee
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ther the next day, and yet there ﬂlould happen to fall rery

heavy fhowers, it 1s probable they have been driven upon
vou by the effect of diftant thunder. \

In fair s eakher, when the mercury has contmued hxgh
zad nfirg, 1f it falls abouf noon, and nfes again t(m ards
the evening, a fingle {hower may be expc&ed on the
evenng cr noon of thc rext day, and then fair weather. :

~ When ‘the mercuny nifes gradually about half a 1oth,
ard continues to do fo for many days, the falr weather
sray be exp c"r&. to co .t nue for fome txme, unlefs mnd
mer\ encs, p’*rt culan iy from the S W by S

Pes \osnc FROM . BAROaIETER AKD THERMO-
’ LT NETER. |
1. e ar 1 foggy weather becomes hotter by the
2.1 on of the lun alone, the fog generally diffipates; and
thz T remas dorene but af the barometer falls, and
112 r'*ﬁ'w"‘ge of temperzture be from a fouth 6r:fouth-iveﬁ
g, th., f¢z nics »nd forms itfelf mto clouds, and 1t 5
aice ‘e n s generally a fign of ram.

Foov ‘BarOuFTER, HYGRO*&ET;’R; Wixp, anp
' STATE OF THE Sky

The barometer beng high'and ftationary, the natural

faqd factitious hygromctﬂrs indicating dry aur, the canopy

‘ol tne'fhy lofty: 3 “and the wind north-eafterly, arethe fureft

[gns'of seTTLED FAIR, whilea hght and moift atmo-

‘fp heze, the cancpy of the fky low, and a fouth-weft wmd,
citainly porend 2 wet feafon =~

From
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FROM Vapouas. :

A fhepherd in Effex had a do&rme Whlch he fatd was
éonﬁrmed by ]oncr obfertatmn, that after the iky had
ukt.n up f facor fix fogs, 1t was pretty fure to fend them
down agam in ram  fo he made 1t 2 praéhcc to keep a
regifter of the fogs upon 2 fhck, and accordmg as the
numbers ftood, he pred:&ed when the rain was to follow.
There mlght be forne foundation for tlm as a local ob-
fervation, but it cannot be extended, as fogs dcpend nat
énly upon the fate of the ar, but alfo upon the ﬁtua-
tion- of the place. ~We have at prefent no data from
dblervations, whereby to form certain conclulions relative

to fogs, and ‘theuj co_n_nc&xons \ xth;mm. ‘

Srcws FROM 1HE THERMOMETER ONLY,

In mntcr, 1f the cold dxmmdhes fuddenly, it gcne-
ril portends ram In l"ummel, a fudden augmentation
of heat 15 a tore runner alfo of rain, o ‘

quc\oswc FROM mr HYGRO‘VIETER AND THER-
- MOMETELR.

_ It 15 1 moft cafes a certain: ﬁgn of fair weather, when
'rhe march of the hygrometer from 1t’s greateft extreme

ot humidxty in the morming, to. the. greateﬁ degree of
‘dr5nefs in the afternoon, 1s greater than 1t generally

makcs wnth the fame temperature “hllc the reverfe s
ene of the moft cestain mdlcatlons of fain.

F _ | Prog
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quc\ocnm FROM THIZ CLOL‘Db

There are’ fo many ﬁgns by which 1t1s fuppofed that
we may foretel the approaching weather, that Virgil was
‘held enough to affirm, that no fhower ever did damage
t0 any man whout g ing hn proper warning + amongft
thefe ‘the figns from the clouds are many and .mportant ,
fur from the clouds the rain proceeds, and .t 1s the ftate
of the air with refpeét to thewater they contamn, that
exther prevents or baftens 1t’s fall o ramn 4 They.are
continually travelling over all the terreftnal globe, and
‘by a proper commumicaton of moifture, render fruitful
the fpacious paflures of the wealthy, and:gladden the
cottager’s Ltde fpot  Nay, they saTisFy THE prso-
LATE ANXD WASTE GROL\D, . AND CAUSE THE BUD
'OF THE TENDER hERB TO SPRING FORTH - that the
natives of the lonely defert, the:herds” which know. no
mafter’s ftall, may neverthelefs ¢ expenence the care of an
a]l-fupporting Parert.” RORRHE

“The forration and folution of douds 1n the fky are
often manifeft to the fight, if they are watched atten-
tvel; for fome time together, particularly n'a {fum-
mer’s esening, we fhall {ce them leflen by degrees, and

be at laft fo totally diffolved :n the air as to be no longer -
vifible. The Rev, Mr. Jones; in his admirable difqui- -

fitions, to which I am. principally indebted for- the ac-
count of the. prognoftic figns of the weather, “fays, that
when 1n comgpany with another obferver, he has been
tahing the angies of a cloud at two ftations, to find their
besght at different fealons, the cload fixed upon for his
purpofe has often watted away and difappeared entirely

5 before
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before 1t reached the mtended place of ohfervauon. This
refolution of the clouds 1nto air, and their dlfnppearance
from the fight, may be confidered as a ﬁrong fymptom of
fair weather.. SRR SR

But on the other hand when they are colle&ed out of
‘:t, and mamfeftly increafe both in denfity and magni-
tude, 1t 15 a ftrang prognoftic of ran Thus when the fky,
which has been long ferene and blue, becomes fretted
and [potted 'v#-lthf;nnqmerable: {mall clouds, bearing fome
refemblance to the.w aves: of the fea, or the party-coloured
back of ia mackerel ‘at firft they are thin, whxte, and
fleecy , but by degrees grow dark and black, and are 'm
general gcncrated at about the hexght of three. quarters
of a mile . ‘ o s

Agamﬁ heavy rain, - every cluud rifes blgger than the
preceding, and all-.are m 2 growng ftaté this 1s moft
remarkable on the approach of a thunder-ftorm, when
fmall fragments of clouds mncreafe and affemble together,
tull tn a thort fpace of time they cover the iy, Thus,
aftera great drought n the days of Elyah, a cloud
feemed to arife out of the fea (that 1s, from the horizon
of the fea) no bigger than a man’s hand, which foon over-
{pread and blachened the whele heaven.:

“When the clouds are formed Iike fleeces, deep ahd
denfc towards the muddle, and very white at the edges,
with 2 brlght blue fky about them, they gcnerally foon
fall n hail, fnow, or in hafty thowers of rain,

- Tf clouds are feen to ‘breed high in - the air, in thin
‘whlte trains,: like locks of wool or -the tails of horfes,
they fhew that the vapour 1s {pread 2nd {cattered by con-
trary winds above ‘while 1t 1s colle&mg, from which.

Fa2 wind
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wind: *11; foon be produced belou, and probably rau;
with 1t~ o e Coe
Ivr ]ones{a)s, that: fr’omﬁthe comp‘emon of aﬁnglc
cloud, with white edges and dark ‘diverging lines from
1t he ventured to prediét a high wind forty- ‘hours before
1t began, when there was a ftorm of the ﬁrﬁ magmtuac,
v.hich lafled for two days and two mights. ~ =
It the clouds, as they come forward, feem to dnerge
from a pomt 10 the horizon, a wind may bc expc&cd
from that or the oppofite quarter. :
"When a general cloudinefs covers the fky above, and
there are fmall black fragments of clouds Iihe finoke
flying underneath, rain 1s feldom far off; aud is generally
lafting.: , o s
There 15 no fign of ran more certam thm two dif-
ferent currents:of .clouds, efpecially 1f the: undermolt
flies faft before the wind © two fuch currents, i hot wea-
ther, portend a thunder-ftorm, U e
The tranfparency of the air 1s to ! 1e mhabltants of
the Alps one of the moft certain progno{hcs of ramn,
- there, when the diftant obje&ts appear dittin&t and well
~ defined; when the fky 1s of a deep blue, they confider
ran as near at hand, though no other figns appear
" How far this obfersation may hold, with refpet to this
- country, I have had no opportunty of obferving fince I
began to confider the fubject. fo far, however, may
- befud; even with refpedt to us, that the cleareft fky con-
tains a great quantity ‘of vapour, whlch 15 the: occaﬁon
‘ofltslﬂue colour 7 R e TN
* Another circumftance W ‘uch feems to haie cfcaped
: :zbc.atfent_on ‘of moft obfervers, 15, the colours which

may
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may be fometymes obferved in the white clouds immedi-
ately 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 hively and feat-~.
tered, without any -order, about the moft enhightened:

or brighteft part of the cloud  Thisin Sw1fferland 15
reckoned to be an infailible fign of rain.

FROM THE Daw

If the dew hes plentx.ully upon the grafs after a fau'
day, another fair day may be expected , but if after fuch
a fair day there 1s no dew upon the ground, and no wind
fhrning, 1t 3s a fign that the: vapours go upward, and
that ther® will be an accumulation above, Whl(.h* mu[t
terminate 1n rain-

 If the dew, or hoar froft, are very abundant at 2 fealon

- when they are not generally produced and the barometer
Is low, It1sn genera] a fign of rain,

\ FROM THE FACE OF THE er

The calotit of the {ky I1s an mdex to the. weather, be-
- caufe 1t fhews the flate of the vapours which refide 1n
the atmofphere. :
~If the red vapours of the eVemng are prec:pltated the

morming tky 15 clear , but if they remain 1n the air, the
mormng Is red, and rain 1s 1n general the confequence. -

- 1f a lowning rednefs fpreads far upwards from the
honz.on, etther 1in the morning or the- evening, 1t 1S

fucceeded esther by rain or wind, frequently by both.
. If fuch a fiery rednefs extends towards the zemth n
- an cvening, the wind will be lugh from the weft, or fouth

wel,
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weft, attended with rain, and {ometimes fucceeded by a
. 'When the kv in a miny feafon s tinged with a fea-
green colour near the horizon, when 1t ought to be blue,
the rain will continue and increafe.  If 1t~be of a deep
dead blue, it will be fhowery. T

The lofunefls of the .canopy, s perhaps one of the
tmeft procnofhcs of fine vseather

Fnow THE Sux Moov, AND STARS.

* The appearance of the ‘fun, moon, and ftars, give
notice of approaching changes ‘in- the weather, as the
| rays whuch come from them to us, muft pafs through
the vapour 1n the atmofphere, and indicate 1's ftate. -
“The fun nifing gaed 1, {the clouds in the -eaft being
tirged with 2n orange coiour JRE crenerall) eﬂ:eemed to be
a fign of ramn, S T T S

“When there 152 hazmcfs hlrrh an the atr, the hght of
the fun fading by degrees, and:- s orb looks whiuth
and 1t dcﬁved itts1n general a fign of ram -+ -

If the ravs of the fun breaking through the clouds are
wifible in the air, and appear like the horns of irradia-
tion which pantess place o the head of Mofes, 1t {liews
the ar to be filled with vapour, and 1f other figns con-
cur, 1s a proof that rain 1s at hand. ' :

Virgil fays, that a pale moon s a fign of ran 4 that
zred one predilts wind, and’a white one, and of her
natural colour, with a ferene (ky, fair weather.

- -If the moon ard flars grow dim at night,” with a
tazinels in the airand 2 ring, or halo round the moon,

it 1s afign of ran. This 1s not, however, a bad {ign,
if
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f 1t happen 10 an evening, when the dew 1s fosming;
but 1f they appear at any other time, they prove a general
difpofition in theair and clouds, tolet go their vapours
under that form which we denomimate ram ;

‘Mr Jones gxxes‘ us the following obfesvation wath
refpet to the moon’s monthly courfe.

“If the moon be ramny throughout, 1t will clear up af thc
enfmnQr change, and the rain will probably commence
again i a few days, and continue. but on the contrary,
if 1t has been fawr throughout, and it ramns at the change,
the fair weather will probably bereftored about the fourth
or ffth day of the. moon, and contwue as before. By
tlus rule, he fays, he has made hay thefe twenty years.
without having once had the morufication to fee
damaged by the ram A farmer who has much work
to do, cannot contraét itin fo fmall a compafs as to
reap much beneht by this obfervation , but a gentleman
who cuts hay for hus own confumption, will feldom fuk
to find his account m 1t : , .

Dr. Horfley attacks this opxmon concerning  the
moon , and though 1t’s influence has attracted the gene-
ral notice of men mn all ages, yet he peremptonly afferts,
that 1t 15 2 notion in tfeif improbable, deftitute of all
foundation .10 phyfical theory, and butlitle fupported
by any plaufible analogy,  But the Do&tor humfelf does
not deny that the ebfurvant hufbandman will find a
variety of ufeful prognoftics in the appearances of the
moon , but then he fays, thcy will be fymptoms deftitute
of all efficient powers they will fhew the prefent {tate
of thc air as that on whxch they depend, not as that which,

- they
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‘they govern, and may furmfh probable conje@‘ures fof
two or three days'fo come.

o F ROM THE WiNDs,

Among the caufes which affe@ the weather,"there B
none whofe influence 15 more demonftrable than that’
of the winds; thefe, though uncertain in appearance,
are, like all other’ phenomena of nature, governed by
fixed and determmate Iaw.», and defcne a moﬁ ferxous
mxeﬁiganon. : e :

- When “the' wird veers about uncertamly to feveral
~pownts of the compafs, ram generally follows. By fome
1t has been aflerted, that 1f the wind 1n veering about
follows the courfe of the fun from eaft to weft, 1t brings
farr weather, but f 1t"s courfe 15 from welt' to eal’c
foul. | ,

A whiftling, hewlng wind 15 almoft an i’nfalhblc
fign of rain | 1t 15 2 fign thit doss not feem to be confined
to ary chmate ‘for 1n the facred hlﬁory we find Elijahy
faying, Ger THEE UP, EAT AND mu\.{, FOR THERE
15 A QOL‘\'D OF ABUI\D a.\*cn OF RAIN

SIG\'S FROM ANIMALS.

- Thofe who pay attention to the ammal creatton,
\mll find 1n their habitudes, many prognoﬁxcs of the
changes of the wather In the nature of’ thelr labours,
by the uneaﬁnefs they tcﬁ1fv. by the pecuhar tone of
their voice, or by the precautlons thcy ‘take to thelter
fthemfeive therr feelmgs are probably ‘more acute, and
‘their fenfes more awaLe to the delicate 1mpre(f' ons of
natural caufes, than ous’s S whcrc the mind by 1t’s con-
| tinual
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tunual a&wn dimintfhes the force of -all - extcrnal m-
L

plcﬂ'uns
OI‘ 1HL SOURCLS o) ‘HEeat ,wn Com

- If the changgs of the weather depended on the courfe
ot the year, and the tempcrature of climates were. ‘go-
verned by their fituatton with refpect to the {un, tht s,
by theu \l.ztltudc, then the weather nught be reduced to
_{ome teoular theory But this 15 fo far fiom being the
cale, that the latitude of a place cannot be confidered as
~an index to the temperature of the dimate + for we. find
 the hotrelt (nys in the coldeft climates, and the coldeft
, ,yyc.athcx, and even perpetual {now, are found 1n countries
- bordering on and immediately under the equator , fo that
we mult recur to fome other caufes befides the-imme-
diate nfluence of the (olar rays.

~ But though the {un 1s not the only caufe, it'’s pre-
f fence 1s. undoubtedly the pnnmpal {ource of heat as well
a3 hght, and it’s ablence the primary-caufe of cold . It 1s
: mdeed the great fpuit of the world  all things revive at
his approach, winter and froﬁ lay behind bun.

2 The fecond fource of heat 15 the earth. Nobody
has yet been found fo abfurd as to fuppofe that human
pet{pirtion was owing to the air that furrounds the
Alin , 1t onginates in an 1ntema] caqfe . 1t 15 occafi oned
by a heat wnthm, not the arr without.. It 18 the fame
with rcfpeét to the carth Vvhl(.h by unpartmg 1t’s heat
_to the atmo[phere, moderates the rigour of the winter’s
~cold.  Whather we. fuppofe that this heat arifes from
2 central ﬁnme, or that the globe from 1t’s firft creation
was cnducl \\lth a heat fufﬁcwnt for all the purpofes it

G was
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was intended to anfwer, set 1t 15 evident that it is re- -
newed and prefened by the fluence of the fun, and
that there 15 alnays a {ilent. and unper..eptlme hent pro-
ceedms from the earth ' '

* The et great fource of heat 1s the condenfation
of vapour ‘.apour cont=m 2 quantity of fire 1t 1s
this fire which caufes 1t 1o 'u.umt., and fuppmts it 102k
zerial expand'.d flate ~ when conden['ed mto a hqu:d
form, e let~ g0 this ﬁre, which warms the furmundmg
..tmofphere hence the fuxt.mefs frcquent%v C‘{penenCLd
before raim.

Or tae Sourcrs oF CoLp

* As the earth .5 one of ‘the prmc;pal fources of
heat in the atmcfphere that furrounds i, fo1s diﬁance
from the earth 2 fourcs of c0}d~ the crrea!e[‘t cold pre~
x...xhng in the htcheﬂ regtons of the atmofphere for
vehere the reation 1s wammg that 18 occaﬁoned by a
fuperﬁcxa[ pre{ﬁlre, but Little eﬂ'e& can be recened from
the r2ys of the {un, 2nd 1t 15 furthcx prowd by experi-
ments v1th the unrrmg glafs that a clear unclouded
air recemes. no heat trom mcfe ra;e Hence when we
afcend t0 2 hghtcr air, at adlﬁance from the furface,
“the heat 1¢ no. ﬁ:f‘ment to melt the fnou s and we find
the hlchef‘c mountns, even under the equmo&tal per-
pemally coxered theremth . thus the mean hexght of the
lower term of conge]atlon in winter, 1n this latitude,
may be confidered in general to be at 6260 feet from the
furface, and the mear height of the upper term at 1125
feet. W'e cannot 10 this fhort tra& conﬁder any of tl\c
mmute E‘(cepuon ‘ B

2. Thc
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2. The next great fource of cold 1s evaparation. The
fame caufe which makes the condenfation of vapour a
fomcc of heat, males evaporation productve of cold;
as 1t abforbs the fire m the latter mﬂance, which 1t
gwes out 1n the former it 1s this which gives the par-
ticles of vapour thexr acrial form. When fire paffes
from ﬂuids whtch 1t has heated, it’s courfe 1s upwards,
and 1t aht ays carries with 1t a thin {’tratum of the flud
1n the form of \apour thus cxaporatlon not only tem-
pers ¢ the heat ouaﬁoned by th(. fnns rays, but Is one
great fource of cold |

Or E\ APOR.&T!ON;

b

Of enporauon it may be ubfened 1. That in our
chmates the quantity of 1t 15 four limes greater from the
21& of March to the 21ft of September, than 1t 15 from
the 211l of September to the 21ft of March. |
2 That It 1s greater 1n propomon as the dtﬁ'erence
m temperature ‘between the arr and evaporatmg furfatc
iy greater, though if the an, be 15 degrees colder than
the evaporatmg {urfact., there 1s no ‘evaporation but a
dcpoﬁt of moifture from the air

3. The degrce of cold produced by evaporatlon 5
a]ways much grcater when the ar 15 warmer than the

vcvaporatmg 1urface, than that which 1s produced when

this furfacc 15 warmer than the air.  Hence wam
winds,. as the Semcco and Harmatan are more dcﬁccattvc
‘than cold wmds. ,

4 Ewaporanon 15 more cop:ous when the air is Iefs
loaded with vapours, and is confequently powerfully pror
smoted by cold winds ﬂomng Into Warmer Countries.

Ge 5 That




i4 O:r Hrat axp CoLp

5 - That 1t 15 greatly increafed by a current of arr,

or vind flowing over the evaporating furface,: not only

becaufe the evap rating furtace 15 theteby: increafed, but

alfo becaufle unfaturated air 15 conftantly brought into

contat with +t: hence 1t 15 gencrally. renmathed, thatv

czlm days are the hotteft

6 ‘Tradts of la.dcovered W ith “trees, or vegetablc- |

et more vapour than the {ame fpace covered with water
en this privupieat s, that the airabout 1 wood or foreft,
1< made colder by t' e evaprrauon from- trecs and {hrubs,
whle the planis the plilves are kept 11 2 more mode-
rate hear, =ud {ccured fros the burning hear of the fun
by the vapsur -perfpired from thar leaves . Thus we
fud the fhade of vegetab'es 1a0re efcctial to cool-us, as
wcll as more agreeable, than that irom rochs and build-
,,11'"= " _— SRR
The heat and cc»ld of d.ﬁ’ercnt Countries are tranf~

mnted from one coumr) 0 the other by thc mcdlum of
.meds. - =

OE‘ *\\\L AL TE\IPERATURI:

W'nhm 10 degrees of the pole there 15 very. l:ttIe d;t-
.ference in the -annual temperature, - nor. 15 therc much
within 10 degrees of the equator. .

. The: temperature - of different years dlffers \ery httle
near the equator, but they. dli’u more. and more as. thelr
latitudes approach the pole:: :

- It fcarcé ever freezes, un!ef's n very. elevated F tua-
__tions, n latrtudes urder. 3 , and 1t [carce ever hails in

!atxtudcs higher than 60° KO VI
Betwcen the latitudes of 3, and 60, n places adjacent
- to
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to the fea, 1t generally thaws when the fun's altiude 5
40°% and fcldom begmns to freeze until the fun s meri~
dian alutude 15 below 4o® -~ : ,

" The greateft cold an all latitudes 1 our hemfphere, - .
s ‘generallvvabout half an hour before fun-rife. the
greatclt heat 1n all lautudes between 60° and 45°% 18
found to be about half paft two o’clock 1n the afternoon.

The coldeft v eather 1n 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 difpolition of the land;
as 1t’s elevation, 1ts expolure to' the winds, and the
courfe of the mountains that are found 1n 1t -~ Thus the
writer of Anfon’s Voyage nforms us, that while ﬂiey
coafted near the land of Scuth:America, which has thofe
valt ndges of mountains, the Andes and Cordilleras, the

“air was rendered temperate by the wind that blev, over
“them 4 brt when they had paﬁcd*bevbnd this tradt ‘of
land, and faled by the ifthmus of Dirien, where the
Country 1s ﬂatter, the air bccamc. mfupporlably clofe and
fultry
. All countries lying to the windward of high moun-
tains, or extenfive forells, are warmer than thofe to the
leeward 1n the fame lautude .

- The viamity to the fca 15 another circimftance which
affe@s the temperature of a chmate as 1t moderates the
heats from the land, and brings the atmofphcre down to

~ a ftandard beft fitted to- the human conftitution s this 1
- probably the realon why there 1s fo greatr a propoft:on
of fea on the terraqueous globe; and particularly why it
i fo largely diftributed about the middle region of the
o - earth,




b OF H-A'i’tﬂ‘.\D Coip

exth, In oar hrmlfphere, countrleq that l'c fouthward
ot aﬁ\ fea a\:‘* warmer than thofe that have that fer to

e fum of them becavfc the winds that thould cool
thom, 1 v er are mnmtcd by paﬁ"ng over the iea,
nh.r&a; tbofc o at are northward of the fea, are coolcd
s fu'nm rhy thc b'ecze= from it A northem, or fouth-
em b::'m:r of the fea, renders a country v.armcr than

an ea'tern or weftan beanrg

Llnds participate more of temperature arlﬁng from,

the {ta, and are therefore v armer than contnents, Moft.
Large fiznd have thewr greate& extent from north to
foath  With us, the fouthern parts are proporuonably
colder than the northern. . A ridge of mountains gene-
12ty traverfes uinds in the direction of therr length..
The foil of large tralts of lard has 1t’s thare 1n 10~
fuenairg the temperature of the weather  thus ftones,
cr [and, beat and cool more readily, and-to a greater de~
grce, than: the earth or vegetable mould - hence the vio-
ent beats of the moft {ands defarts of Arabia and Aftica,
and the burning heat and blafting qualitics of the wind
tct paflss over tnem  hence alfo the intenfe cold of
Terra del Fucgo, and other ﬁony cdlintrIES‘ mcold lat-
twdcs, ' L
Larg xecetablea haie a conﬁderahle cfﬁ.& in altering
chimatcs and affedting the weather 'Wooded  countries
are ‘much colder than' thofe that are open and ‘culfi-
vated  thus part ‘of Guizna has only been cleared from
wood fince the begmning of this centur\, and the heat
mn that part is alrealy exceﬁive ~whereas in the wooded

parts the mbabxtam: arc obhged to Iwht a ﬁre c;ery‘

mg . R
5 ‘ ' Sir
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Sir William Young gives a remarkable inflance of the
eff &t of Hulls in arreﬁmg vapou: ; and producmg 1ain;
while the exhalations from the trees on it's furface cool
and temper the air : obfervmg, that the ﬁnooth pohlhed'i"
Barbadoes and  our Leeward 1flands are parched up, -
whilft the towering and ruggcd Donumca, St Vmcent, “
Grenada, and Tobavo, enjoy mc.eﬁ"ant ram:,anddelxuous ‘
verduye' ' o

It 1s generally agreed, that the clearing away of wood
1n'ume leffens - the vapours, and confequently the ram
of a country. Several fine panfhes in Jamaica, which
ufed to produce large crops of fugar canes, and were once
the richeft fpots 1~ the wland, are now dry for mine
months 1nthe year, and are turned into cattle pens,
through “the - cleanng a\\ay of the nelghhourmg*f
waods. e e

- The following obfervations on the fame fubjett were -
communicated to me by a very ngeaious friend,
~Water 15 - very plentiful in.thofe countries where
woods and forefts ‘ahound, and the pureft prings are
generally found beneath the friendly fhelter of a grove.

- The natural hiltory of every country fhews, that i -
proportion as the woodlands are deared the water cour- .
fes duminifh, , : :

In Amenca, unfortunately for the mhabxtants, th.s‘
truth 1s too well known - For fince the woods in the
viciuty of their towns have been cut down, many long -
eftablithed mll races have become dry, and others_have
been reduced fo low asto caufe very great interruptions
to the mﬂler, who muft wa;t a_confiderable tume for .
the dams to fill between every few houss work. .

Hence
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Hence \xe m:n Jearn the 1mpomnt neccﬂ' ity of prw '
fcrvzm the me;, from bencath whofe humd fhades 2

“water fpring dilcharges 1t’s ftreams  and hence too we

'mzy learn, that the fmill left fprmgs may be lmprmed
by p)antmu around them 2 grote of trees, part:cuhdy
the oak, fo }ighly valued by thc GreeLc the Rumans,
“and our ancient Druids w ho, conﬁdermg the health of
man, and the f:.mht) of the fuil to be aafolutdy depen-

“dent upon- plentevus fircams of water, CO\SLCRMLD'

THEIR GXO1c$ to preferte thaur fprings -

Tt were'much to be withed that fome e\pédnehl could -

now, be fbrm;d;to nf\\ cr the fame mluabic purpoﬁ.

1 fhall fimfh shis Tuee e tradt- w ith an ex“tra& on the.
“conneclion betwcea - the human body - and the. ucathcr-

from Mr Joncs’s Phyliological Dufquifitions,
The air'afedts the human frame, by 1t's weight, 1t 5

. moature, 1t s drinefs, 1t s heat, and 1t’s cold  There

‘are tvo forces which a8 upon the anmal frame, and they
-~ are both egualiy necel™ry to the heeping up of vital hear
and atal .mction  The one force 1s that of the atmo-
phere prefing withnut vpon the furface of the body ,

the odber iy thac of the air expanding 1t with in , and thef

- two o12ht to.be 2 counterpalance to eah, othcr - When
~:,th-,nrom..ter . high, the fuperficial preffure 1s n force
~on the oudz of the bod), by whih the. ﬁbres are
firengthened ; tie coats of te \eﬁ'eL tca& upon t thelr
ceatents, the hiood 15 pmpJILd fecrctlons are promoted
- the body feels adtine, and the mund 15 10 \lgour , athletic
cenhrutions, mured to the mdlemeny of the w cather,
feel itide or no incouvenience from any change, but
when the frame 1s tender, or fickly, 1t 1s fenfiblc of de-

pr.flion
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plcﬁmumd reloxanon, when the 1 ugh* of 1.., T
reffuned  the foree within 1 ‘h ﬁmpnrh o ,.ﬂ“r,
ba‘.,nced the rea&mn of the fo I -mon th. :1 1% 1
W uker, the coats of ﬂle veﬁl" we mu.d t" 3 muhu-
lar p'zrts .nPatrd th- uod; leds ac‘l.,c, 218 tl“ f‘ruln
s vwn'ova thdn me' « , 4
Wi en the '»ms L 1rf'ﬁ it diaw of J L\rm‘ I'm,
occyﬁom tenfation of cwd and f:";l i.:U el
checks perfonatin 1mpmmf’nes the b Load, and Byt
creanng the ferows fiu g, brings on aguzs. ntennisio 5,
drophies, putnd fuse droars &oo Wi ar b
too dry, as 1s fomciumes the cafe wit! 4 noy i or nneth
eat wind, oy carrving oft he Srev puts of the amimal
Auids i perljs atea, cecalions a vifadity of the blood,
md avenety of c‘lhmpub, according to .he. ulﬂcm
conflitutions of the oody REAUT I " 4
Of fituau s », puh]pf thc moft plonufuo foi the
enjoym. 't of healeh, 1, and eviry conens nce, 15 nees
the Botemnaf an tugh hutl, thar has 7 fourherly afped,
wicr war kowa plarawrsabons e leatof aty 2 d y
fol i Moo gravc vith e filnam",'»nd Ui
meogwater, v b gion megons Lo oy the g,
Wlth a teep aaa Jeomdhore o gr:u Jor beach - There
may Hleddt) ngner iat, burict ro man- thinh ‘theu s
fiirtion will Traase lum, unlefs” he has he pridence
\ {;Pﬁ.x»n hum: it, “All the vaneties cf -the wcathcr,
~" 'fhc feaftns, and all the clc* nen*s, are &t War wnh the
i vnt and the ".L Rt

i THR



Tt GeNERAL STATE OF THE WEATHER WHEN

THE MERCURY N THE BAROMETER RE«.
MAINS smnoxaxv ON ANY 'OF THE UNDER-

MENTIONED DEGREES, 12 OF WHICH ARE EQUAL
T0 AN Excrisu IxcH

The cuter numbers are the correfponding inches and

31inch,
92
83
75
b7
.58

parts. S

16. Settied ﬁne clcar {Ly

15 Summer, very warm , winter, hard froﬂ: T
14. Great drought, |

Pleafant ferepe weather.

12. Sutﬂed : o

Il. Summer, clofe and rainy , wmter, fnow,
and foggy.: R I

10. Clear. L L o
. Rain or wind; mnter, I'now or nn&

8. Fine weather. e
7. Ramorwind, . .. °

6. Good but uncertam weather.

5. Gencrally mifty when the thermomet-z is
under 6o deg * otherwife, thlcl. ram{ or

wind 5 but 1n fummer wzth an. ea&erly..
~wind, clear.

| 4. Good weather, -

3+ Stormy witha north-wefterly wind, othcr-

wxfe, raw, hazy, cloudy weather ; in fum-~-
. mer, thunder,

o, Moderate Weather



- 67
58
650
¢4-2

33
25

W17 »

.08

29 1nch,
.92

83

75

.58

-50
42

. 23331

- 3

OBSERVATIONS WITH THE BAROMETER. &1

1, Rain, thunder, wind; n wiater, wnha P

 northerly wind, raw, cold fnow, or mlﬂ. :

0. Varable. :
. 1. Moderate , if the wind be fouthcrly, rain.

2. Ramn, wind, thunder, hail, fnow, &c.
3. Calm, but generally with heavy clouds.

4~ Rain; wind, thunder, hail, fnow.

5. Tolerably calm. |
6. Heavy ramn, or wind, thunder, haul, fnowfc.

7 Serene, though fometimes fogs or mut.
8. Stormy , 1 winter, nuft,

; -

g. Calm, 1n winter, thick ng
10, Heavy Storms, - =
11 Calm.

-12. Stormy,

13 Calm, but heavy clouds.
14, Half a hurricane.
15, Calm, with 2. great dnﬁ of fcuddmg

clouds.
16, onlenthurncanc. '

Thus the barozretcr ftood, 12th December 174. =

Thele:

obfervatxons were made when" the Laromcter

was placed 25 feet above the lcvd of thc fea or twer

waters.
Before

each’ ob(-'ervauon, it wil bc rcqmﬁto to rap

the cafe with the knucles, to remove the fricon of the
mercury , thence you may be certam whether the mercury
has been {tationary on 1 any dcgree |

H2 When
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Whenfhe mercury refts at$ a degree, expeét variable,

or 2 mixture of that weather eXprcﬂ'ed by the degrce =

above and below 1t.

Tt is moft advifeable to obfcrvc thc alteratxon in thc ‘
1rife and fall of the mercury every three: hours as-at 6, -

0; 12, &c

papeﬁ

A SCALE or HEAT

( Fahrenhen’s bcgr&e:
Ironin fuﬁon about 3000

Tron with the wh:te fparklmg heat ofa ﬁmth’ '

forge -—---—- L ,278a
“Tron with aheat.almoﬁ white - — 2080
The heat of live coals mthout blowing, perhaps o

2bout R | 1650
Tron ith a glowing red by day light ‘1600
Iron juft red hot byday hight — 1120
Ironjultred hotin the dark = ——— 1000

Greateﬁheatofle..d in ﬁ:ﬁon ---~ %2

-

1 found this ﬁate of the wcather among my F ather s
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53 .
: ‘Fahrenhert's chms..

' Colours of iron are bumcd off ~— - Bom
Mercury boﬂs, by fome placed at 600 by ]cmes - 700
Pohfhed 1ron takesa full blue.. 00
Polifhed iron takes a purple -~ 6o -
Linfeed oil bouls — 620
Lead melts e 610
Pohﬂled 1ron takes a ftrow colour . — . 605
O1l of vitriol bouls S — 546
Brafs takes a blue colour - —— 500
Tin melts R 490
T foil and bifmuth B 450
Brafs takes a copper colour  —— 415
‘Polifhed brafs takes a gold colour — 340
Spirit of nitre boils 242
Water boils at a mean Rate of the atmofphere 212
Freth human urine boils 206
Brandy boils 190
Alcohol boils = — 156
One pound of water of 52° to ] a Ip of frefh B

chatk lime =~ — — 182
1 oz. of water of §4° to I oz m f ol of wtriol 1"76 :
Serum of blood and whlte of eggs harden 156
Bees wax melts = —— — 14§
Greateft heat of a bath Wthh the hand can well
‘bear 114
Heat of the Serocco wind at Pa]ermo m Su:xly 12
‘Heat of a hen hatching eggs, from gz, to 108
Heat of the fkin in ducks, gecfe, hens, pxdgeons 107
Heat of the human fkin in an ague, fever 106
Heat
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L Fahrcnhen’: Degrees,
Heat of the ﬁun i degs, cals, ﬂxeep, and otherl

quadrapeds o 103
Heat of the human ﬁun m health , --—- o }“; g8
Heat of a luve of bees ‘ 97

‘Heat of the air1n the fhade i in very hot weather 8

Butter begias tv melt —_— 74
‘ Tempcrate | ‘ i - e 58
Oilof olives begms to ftiffen — 43

Water juit & LYECZIﬂg, or ice 3u[’c mc’ltmg S — 3
Milk freezes

| 30
Urine and commion ¥ negar freeze ——— 28
Gomburgurdy claret, and madelra, freeze 20
Ore part of fpmt of wine, mth 3 of brand},;

A muxture of fnowand falt R o

Mercury freezes 0 e 29

Wxth raf'pe& to the formatmn of :hxs Lable,Jee'

JO!IC:; 5 Pn) ﬁologxcal Dquulﬁnons. _

Or .
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Os MF.ASURING Hmcars BY THE B.momm-aa.

The barometer 1s the only m{h-ument that can be’

x:onvemently ufed for this purpofe in great and dl&ant

 “  traQs of conntry. The method of ufing 1t 15 eafy, only !
Tequiring 2 Tittle habut, and fome attention; while few .
~ will go to the expence,or attend to the adjuftments

neceffary for, an accurate geometrical menfuration of -

heights ; and there are few fituations in mountainouk -

 ~ | . countries that afford a proper bafe.

in the figureor fituation of the mountain to be theafired ; 3
3t 15 fufficient that both fituations be acceffible.

In order to meafure hexghts accurately by the barothe-
ter, it is neceffarf to-be provided with two barometers,

made for that purpofe, of the beft conflruction, with a
nomuws, - by which the length of the mercunial column is
afcertained to the goodth part of an 1nch,” There fhould
be four thermometers, one attached to each barometcr,
and two detached therefrom. v
1. Place one of the barometers, with it’s attached and
 detached thermometer, on the gisen eminence in the

thade, while the other is i the valley, or plain, 2t the

bottom of the hill. Here they muft remaina fifficient

time for the detached thermometer to acquxre the tempe- '

rature of the air.

2. As foon as the ihe.mometer 1s fixed, obferve the
height of the mercurial colurn, and the temperature of
the two thermon eters, Similar obfervations {hould be
made, at the fam: time. by the obferver on the plam.
- It 1s advifeable to take three or four fets of obfervations

at fhort intervals of time, at each ftation, and to vfe the
mean of the whole as the true obfervation,

3 ;To

The barometrical
obfervations require no peculiarly favorable mrcum&anccs

-

-
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K2 To reduce thc tcmperaturc of the mercury in each' =
- barometer to the mean height of 55° take the difference

berween thetwoattachedthermometers,andfeek in table s, | _
 the degrees of heat i the column on the left hand, and -+

_ takeout the number in the fame line with this, but under
* she height of the barometer, in wnches, in the honzontal
-lineat top. The number thus found 1s the corretion for
 theexpanfion of the quickfilver,by heat exprefled in thou-

fandth parts of an inch, to be added to the coldeftbarome~ -
ter, or fubtracted from the hotteft, w llgwe the heightof -
the two barometers, fuch as would have obtamed had

~ both been expofcd ‘to the fame tempemturc -
4. Take the dlﬂ'crence of the logarithms of the{‘e cor-

reCed heights of the barometers, and the four firft figures i

on the left m]i be the loganithiuc elevations in fathoms,

the rema.ning ﬁgures being a- décimal. this may bere-
duced to feer by mulriplying it by fix, and the number :
* found will be the true elevatmn, if the mean tempernture :

- was3i® L
5. To find the mean temperature, add together the
deorees of the two detached tbermon‘et,ra, and dmde their

* fum by two, the quot.eat will be an wtermediate' to be
* taken for the mean tempera‘ure of the vertical column

of air intercepted betneen the two places of obfervation.

If it be 31°'1, no correchion 15 Tequired , but if not, take
it’s difference from 31° £, and mth this dzﬁ“crcncc feeck

the corre@1on 1n table 2.
Look fo: the number of degrees in the left hand

column, 2nd the height found to the rearcft thoufand of -
feet 1n the horizontal line at top. For the hundred feet |
‘ firhe



Or MEASURING ancm's. Y

off onecypher to the nght hand, for the tens ﬂnke ofF two,

B
for the ‘units three.” The fum of thefe numberss is to’ !
be added to the height, if the temperature be greater than -~~~
31° 1 ; but fubtra&ed if lefs, which wxll gwe the correét ‘
henght n Engh(h feet. !
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Biometer | Therm | Diff. "'I‘Hc'rm. | Mem |~ t
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Lower 2 400 30,1 4 ]| 45 ; - oot
'ngherzg.xgo 46 30k 42 S
' Log of Iowcr Br. zg 400 15 4683473 : N 'Conéc. for thi:_ s o ,
'Log of upper Br. 85 200 15 4or4005 | &iff between the :
L —— g attached Ther \, 25, 190 i
D:ﬁi:rence 669.,68 ;| 4°gwvesrotobe( t10
. - i oo o060 | addedtothe cola ) e—— '
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METEOROLOGICAL INSTRUMENTS |
MADE AND SOLD BY
GEORGE ADAMS,
Mathematical Ih’ﬂfhnient-makér to Hxs May E"ST.Y, and §
B Opth!an to His Roy AL erausss the. PRINCE of
WALEs.O : '

5 A Plamn portable barometer  m—
a Ditto with a thermometer == —
A plam barometer, covered frame and glal's door
~ Drtto with a thermometer —
- A barometer with a Jong cylindric thermometer
- A ditto with ditto, and %e Luc’s hygrometer °
A barometer and thermometer, with a guage, thc
- mndexes moving by rack-work . ———
Ditto neater L —— —
A barometer for meafurmg the altitude of moun-
 tams, &c. — —
Marine barometers I
Diagonal, wheel, and ftatieal barometers ,,
Fahrenhert’s thermometers, from 31 15 to =~ 2-12+
- Dutto for botanic purpofes. e 018
. Dutto for the brewery — = . — 1 T
De Luc’s hygrometer , thefe are the only mftru-
- ments by which comparative obfervations can -
“be made on the drynefs and moxﬁure of the a;r,
_ fromgl. 35 o —_— 7T
* Rawn guages . -—- 013
Dr. Lind’s wind guage o o s
Hygrometers with the head of the wxld oat o Io

- Fontana’s eudiometer for afcertaimng the punty
. ofthcau' L e——
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