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PREFACE

| HINKING it would be
wrong in me to be the firft
publifher of another perfon’s difcoveries;
efpecially when there was reafon to
prefume that the difcoverer himfelf
might be induced to communicate them,
to the public; this effay has lain by for
- fome years, in expectation that my
highly refpected friend, Dr. Benjamin
Franklin, would one day favour the
world with what he had before imparted
to me concerning the affinity between
lightening and the electrical fire, and
the means of preferving houfes from the
dangers of the former. That fcruple
being now removed, by the Do&or’s
late publication of his ¢ Experiments
¢ and Obfervations on Elericity,”
with the addition of his ¢ Letters and
¢ Papers on varieus philofophical fub-
¢ jeCts,” I at length give the following
fheets (originally intended as a part of
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my Treatife on Hufbandry) in hopes
that they may be of fome fervice to that
effentially neceflary, but too much neg=
le&ed clafs of mankind, hufbandmen.
The advantages which may arife from
a fore-knowledge of the changes of the
weather are {0 frequently pointed out iy
the following fheets, that I cannot well
do more here, than repeat my advice to
farmers, to turn their attention to ob-
fervations of this kind more than they
have generally done, with a probable
expectation of their reaping z crop of ufe~
ful knuwlpdge for though ill-founded
predictions have caft a difcredit upon the
ftudy of, or attention to, the changes
of the weather; yet it is hard to fay
to what degree of perfection men who
make the works of nature their ftudy
may arrive, both in tracing the caufes
of the alterations of the weather, and
in fore-feeing the fucceffions of it’s
changes.~--The fitherman, who has
been long practifed in his bufinefs, fel-
dom unfurls his f{ails when a ftorm is
near, owing to his conftant obfervation
of the {ky: and were farmers equally
attentive, and had once acquired as
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fnuch judgment in this matter, they
would be as feldom overtaken by un-
looked for changes.

They muft not however at all times
look fo high, as to negle@ what pafles
around them on the furface of the earth.
The beginning vegetation of plants,
efpemally of the natives of each country,
1s a kalendar well worthy obfervation,
as a direCtory of the feafons proper for
certain works in the {pring : nor fhould
the accidents which happen to even the
leaft ufeful plants be neglected, becaufe
they may afford hints of what thould
be done to prevent the like evils in
plants of greater utility.
~Linnzus and his difciples have given
excellent inftructions on this head. One
of them in particular, Mr. Harold Barck,
in his very ingenious Diflertation on the
Foliation of Trees, prefented in 1753
to that great, and hitherto unrivalled
{chool of natural hiftory, the univerfity
of Upfal, under the prefidence of the
excellent Linnzus, tells us it was then
the fourth year fince that illuftrious bo-
tanift exhorted his countrymen to ob-
ferve with all care and diligence, at
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what time each tree expands it’s buds,
and unfolds it’s leaves ; imagining, and
not without good reafon, that his
country, and the fame is equally appli-
cable to every other, would, fome time
or other, reap fome new, and perhaps
unexpected benefit, from obfervations
of this kind made in different places.
As one of the apparent advantages,
he advifes the prudent hufbandman to
watch with the greateft care the proper
time for fowing; becaufe this, with
the divine affiftance, produces plenty of
provifion, and lays the foundation of
the pubhc welfare of the ftate, and of
the private happinefs of the people.
'The ignorant farmer, continues he, te-
nacious of the ways and cuftoms of
his anceftors, fixes his fowing-f{eafon
generally to a month, and fometimes
to a particular day, without conﬁdermg
whether the earth be prepared to receive
the feed: from whence it frequently
happens, that the fields do not return
what might be expected, and that what
the fower fows with fweat, the reaper
reaps with forrow. The wife cecono-
mift fhould therefore fix certain figns
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whereby to judge of the proper time
for fowing. We look up to the ftars,
and, without reafon, fuppofe that the
changes on earth will anfwer to the
heavenly bodies ; entirely neglecting the
things which grow around us. We
fee trees open their buds, and expand
their leaves; from whence we conclude
that {pring approaches, and experience
fupports us in the conclufion: but no
body has yet been able to thew what
trees Providence intended thould be our
kalendar, fo that we might know on
what day the countryman ought to {ow
his grain. No one can deny but that
the famﬁ power which brings forth the
leaves of trees, will alfo make the grain
vegetate ; nor can any one Juft]y aflert
that a premature fowing will always,
and every where, accelerate a ripe har«
veft. Perhaps therefore we cannot pro-
mife ourfelves a happy fuccefs by any
means fo likely, as by taking our rule
for fowing from the leafing of trees.
We muft, for this end, obierve in what
order every trec puts forth it’s leaves,
according to it’s {pecies, the heat of
the atmofphere, and the quality of the
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{foil. Afterwards, by comparing togethet
the obfervations of feveral years, it will
not be difficult to determine, from the
foliation of trees, if not certainly, at
leaft probably, the time when annual
plants ought to. be fown., It will be
neceflary likewife to remark what {ow-
ings made in different parts of the
{pring produce the belt crops, in order
that by comparing thefe with the leaf-
ing of trees, it may appear which is
the molt proper time for fowing : nor
will it be amifs in like manner to note
at what times certain plants, efpecially
the moft remarkable in every province
or country, blow; that it may be known
whether the year makes a quicker or
flower progrefs.

Linnzus’s methods of carefully ob-
bferving "the foliation of trees, &ec.
would undoubtedly determine right the
proper time *for f{pring-fowing; and
Pliny, after mentioning the {feveral
conftellations by which farmers were
guided in his time, inftructs the huf-
bandman with regard to autumnal fow
ing, upon a principle fimilar to that of
our great modern naturalift. ¢ Why,

z,
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“-fays he, (Lib. xviii. ¢.25.) does the
¢ hufbandman look up to the ftars, of
¢ which he is ignorant, whillt every
« hedge and tree point out the feafon
‘ by the fall of their leaves? This
¢ circumitance will indicate the tem-
¢ perature of the air in every climate,
¢ and fhew whether the feafon be early
¢ or late. This conftitutes an univer=-
¢¢ {a] rule for the whole world ; becaufe
¢ trees thed their leaves in every coun-
“ try according to the difference of the
«¢ feafons. - This gives a general fignal
¢ for fowing ;s Nature declaring that
‘¢ fhe has then covered the earth againft
‘¢ the inclemency of the winter, and
¢ enriched it with this manure.”

‘M. Stillingfleet, who has given us a
judicious tranilation of feveral excellent
pieces publifhed by fundry difciples of
the Linnzan fchool, informs us, that
he himlelf was told by a common huf-
“bandmen in Norfolk, that when the
oak catkins begin to fhed their feed, it
1s @ proper time to fow barley: ¢ And
why,” adds he, very properly, ¢ may
‘¢ not fome other trees ferve to direét
¢ the farmer for the fowing of other
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¢ feeds ? The prudent gardener nevef
¢ ventures to put his houfe plants out
¢ till the mulberry leaf 1s of a certain
« growth.” Hefiod, continues this
gentleman, (Mifcellaneous Tracts, p.
147,) began to fix the proper feafons
for plowing, fowing, &c. by the ap~
pearance of birds of paflage, or of in-
fects, or by the flowering of plants ¢
but we have no record of obfervations
of this kind being made till Linnzus
wrote. Hefiod fays, that when the
voice of the crane is heard over-head,
then is the time for plowing; that if
it thould happen to rain three days to=
gether when the cuckow fings, late
fowing will then be as good as early
‘fowing ; that when fhails begin to creep
out of their holes, and climb up plants,
it is time to ceafe digging about the
vine.

There is a wonderful co-incidence,
which probably takes place in all coun-
tries, between vegetation and the arri-
val of certain birds of paffage. Lin=
neus fays, that the wood-anemane (in
Sweden) blows from the time of the
arrival of the (wallow ; and Mr. Stils
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lingfleet finds by a diary which he
kent in Norfolk for the year 1755, that
the fwallow appeared there on the 6th
of April, and the wood-anemone was 1n
bloom on the 1oth of the {fame month.
Linnzus obferves, that the Mar/h-ma-
rigold blows when the cuckow {ings;
and Mr. Stillingfleet finds by his diary
that the Mar/h-marigold was in bloflom
on the 7th of April, and the cuckow
fung the fame day. _

The methods here hinted at deferve
the moft ferious attention of every lover
of his country. A feries of obferva-
tions of thefe kinds, properly made by
intelligent perfons, 1n different parts,
and afterward rightly compared and
combined, would foon afford almoft in-
fallible rules to guide the hufbandman
in one of the moft important parts of
agriculture. I cannot too {trongly re-
commend it to the public fpirited inha-
bitants of the Britith dominions in par-
ticular, as a means by which the power
and opulence of this happy ftate cannot
fail to be confiderably increafed, and
the felicity of individuals to be confe-
quently confirmed.
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The principal points neceflary in th&
making of thefe obfervations are, 1ft,
That they be continued for a due length
of time, and the #/me and place of ob-
fervation be particularly fpecified. 2dly,
That they be made on the fame fubjeéts:
and 3dly, That the fo2/ and expofition be
carefully noticed and defcribed, in order
to their being duly compared with the
field intended to be fown. The necef-
fity of being as exaclt as poffible in this
laft article, will appear to every one
who does but confider, what all know,
that the north-wind, fbade, and a moift
Joil, hinder the leafing of trees, as
much as a dry fituation on the flope of a
hill inclining to the fouzhpromotes it.--=
Another circumftance which would
greatly facilitate the application of thefe
obfervations, is, to take the trees in
their progreflive order of leafing : for -
nature is always regular, and the guide
would then be fure.

The changes of the weather, and
their efle¢ts on both the animal and the
vegetable kingdom, are likewife an
obje&t which has been long purfued by
the Royal Academy of Sciences, and
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efpecially of late years by the juftly ce-

lebrated M. Duhamel, in his meteoro-
logical obfervations publithed annually
in the Memoirs of that Academy.

The different {ocieties of agriculture
inftituted in the feveral foreign nations
of Europe, have alfo taken up this fub-
je& : that of Berne in particular has
likewife publifthed annually obfervations
of this kind: I fhall here {ubjoin by way
of appendix, an abftract of thofe of the
year 1766, as a model worthy of imi-
tation. In this abftra&, I fay but lit-
tle of the weather in Swiflerland, be-
caufe the Berne journal of the barome-
ter and thermometer would {well this
work too much, and might be thought
rather too local; though the reader
would be furprized to fee the fimilarity
in the motion of the barometer in that
country and in this.
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INTRODUGTION,

225X % H E many advantages arifing to the
® T & induftrious farmer from a fore-
% \ugA s knowledge of the changes of the
weather, and the example fet us by all the
antient writers on hufbandry, are fufficient
inducements for my endeavouring to draw
'the attention of hufbandmen to obferva-
tions which muft be fo highly beneficial to
them. It might indeed have been expected,
that, confidering the great improvements
which have been made in natural philofophy
in the two laft centuries, an accurate account
of the weather would ere now have been at-
tained : yet the earlieft authors who have
B
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treated of hufbandry, (eem to have eftablifhed

more certain prognoftics of the weather pe-
culiar to their climates, than any have done
for our’s; though it may be prefumed that
the operations of nature aré fet in a much
clearer light to us, than they could be to them,
by means of the many and great difcoveries
which the moderns have made. Perhaps philo-
fophers have not had opportunities, from
their own obfervations, of laying down any
certain rules of the changes of the weather,
and cither defpifed or neglected the remarks of
illiterate country people. Such, it is fuppofed,
was the fhepherd of Banbury, whofe rales 2o
judge of the changes of the weather are the only
obfervations of this kind that have been
adapted to this country; the modern writers
on hufbandry, who have faid any thing of the
weather, and even that great reftorer of natu-
ral knowledge, lord Bacon, having too fer-
vilely followed the antients.

Who the fhepherd of Banbury was, we
know not; nor indeed have we any proof
that the rules called his were penned by a
real fhepherd : both thefe points are hows
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éver imrhaterial: their truth is their beft
¥oucher. Mr. Claridge, who publifhed them
in the year 1744, fince which time they aré
Become very fcarce, having loiig been out
of print, tells us, that they are ground-
ed on forty wyears experience, and thus,
very rightly, accounts for the prefumption
in their favour. ¢ The fhepherd, whofe
¢ fole bufinefs 15 to obferve what has a re-
« ference to the flock under his care, who
¢ fpends all his days, and many of his nights
““ in the dpen air, under the wide-fpread ca-
“ nopy of heaven, is obliged to take par-
¢ ticular notice of the alterations of the
¢ weather ;  and when he comes to take a
¢ pleafure in making fuch obfervations, it
¢ s amazing how great a progre(s he makes
¢ in them, and to how great a certainty he
¢ arrives at laft, by mere dint of comparing
“ fions and events, and correting one re-
“ mark by another. Every thing, in time,
¢ becomes to him a fort of weather-gage.
¢ The {fun, the moon, the ftars, the clouds,
¢¢ the winds, the mifts, the trees, the flowers,
¢ the herbs, and almoft every animal with

I 2
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¢ which he is acquainted, all thefe becomé;
¢ tofuch a perfon, inftrumerits of real know+
¢ ledge.” _

-1 fhall occafionally quote fuch of the thep-
herd’s rules as may tend to ftrengthen or
confirm my reafonings, by faéts; and en-
deavour to explain others of them on the
principles of the lateft difcoveries, which
Mr. Claridge was either unacquainted with,
or neglected to notice,

~ But before I begin to {peak of the parti-
cular prognoftics of the weather, and, with
them, of the thepherd’s rules, it may not be
amifs to give a concife and general account
of the following articles, thereby to throw
the greater light on the rules themfelves, as
well as on my obfervations.

SECT.
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-Qf Cfaads, Fag, Rain, Snow, Hail, Thunder and
Lightening.

T H E higher water 1s ralfed in the air,
the fartherit’s parts recede from one
another. In this cafe, they will not probably
- conftitute water, but the primary particles or
principles of water. When thefe particles
are equally difperfed in the atmofphere, it is
tranfparent: but when they defcend again
from the upper regions, and occupy fmaller
{paces, they aflociate together, or form a
moiit vapour, and become clouds. The
higher therefore water afcends in the air, the
more ferene and dry the weather will be, and
the more free from clouds. The atmofphere
is ufually heavieft at this time ; fo that, in
reality, as obferved by Boerhaave, there is
then more water in the atmofphere, than
when, by reafon of the drynefs below, peo-
ple generally imagine there is leaft in it.
The fnow feen on the tops of the higheit
mountains, fhews to how great an height
water rifes in the atmofphere,
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The following feem to be fome of the
chief caufes of the afcent of water and other
exhalations into the air. ‘

Firft; Fire, whether culinary, fubterra-
neous, or of the fun. The fubterraneous
heat probably arifes from the effervelcence
of different fubftances under ground, and
fometimes from their taking fire. Heat, from
whatever caufe it arifes, renders many par-
ticles of water lighter than the lower air;
they therefore afcend till they come to air
of the fame fpecific gravity, as is juftly obfer-
ved by M. de la Hire, in the Memoirs of the
royal Academy of Sciepces, for the year
1710. '

Secondly ; Great quantities of vapours rife
from fluids whofe particles are put in a vi-
olent motion by any caufe; as appears from
the cloud conftantly obferved where there is
a great fall of water.

The third, and feemingly the moft ge-
neral caufe of the afcent of vapours into the
atmofphere, 1s that power which the air has
of attralting water, the particles of which
being once {eparated from the mafs, afcengd
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with the air. Hence perhaps it is, that winds
carry off great quantities of watery vapours,
by bringing a greater number of particles
of air into contat with the water. The air
feems to have this effet independent of
heat ; for we find that in the fevereft winters,
a great quantity of fnow, and even of f{olid
ice, evaporates into the air. This power
1s exerted very differently, according to the
weight of the atmofphere. When it is heavy,
and the quickfilver in the barometer rifes
high, then a great deal of water is taken up
by the air: but when the quickfilver falls,
or the atmofphere becomes lighter, then the
air drops the watery vapour, in the form of
dew, mift, rain, &c. Hence the ufe of the
barometer, becaufe it gives warning of thefe
changes in the atmofphere, before their ef-
felts are either feen or felt by us. And hence
we may account for an obfervation of Pliny’s,
that the fpeedy drying of the furface of the
earth is a fign of a northerly wind and fair
weather ; and it’s becoming moift, of {fouth-
erly wind and rain. As the atmofphere ap-
proaches to it’s greateft height, or the quick-
b4
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filver rifes hithin the barometer, the aip
takes up all the wafte water on the furface
of the earth, and fo dries it. Hence the
farmer may be inftructed, never to truft a
{un-thining day, while the furface of the
earth continues wet; and to rely on a change
to dry weather, as foon as he obferves the
moifture dried up, even though the appea'r;
ance of the clouds fhould not be favourable.

This opinion is thus confirmed in the me-
teorological obfervations of the Academy of
Sciences for the year 1742.

Since water imbibes and abforbs the air
that touches it’s furface, lﬂdges It 1n 1t’s inter-
ftices, making no longer but one body toge-
ther ; carries it along by it’s motion of flui-
dity to the bottom of the veffel that containg
it 3 and fince air, notwithftanding it’s {pecific
gravity, which 1s much lefs than that of
water, unites itfelf with i1ty 1t follows necef-
.-ﬁrﬂy, that air may take up, abforb, and
imbibe water on which it floats, and againft
which it i1s continually urged by the whole
weight of the atmofphere ; and that water,
notwithftanding 1t’s greater fpecific gravity,
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may infinuate itfelf into air, unite with it,
follow all its motions, and make but an
ufelefs effort to fall back again, fo long as it
continues intimately mixed.

¢ The air of itfelf,” fays Dr. Halley,
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imbibes a certain quantity of watery va-

pours, and retains them like falt diffol-
ved in water. The air abounding with
this water, being carried againft the upper
parts of high and cold mountains, the
particles are condenfed by the cold, and
fall to théﬁﬁarth, towards the north and
eaft, during the firft part of the night,
and towards the fouth and weft after mid-
night, as the air becomes colder. The
particles there uniting, are converted to a
real fluid, which glides gently down, or
entering into the caverns of the hills, is
gathered as in an alembic, defcends into:
lower places, and breaking out in the
(ides of the hills, forms fpri"ngs.

“ This theory of fprings is not a bare hy-
pothefis, but founded on experience,
which it was my luck to gain in my abode
at St. Helena, where, in the night time, -
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¢ on the tops of the hills, about eight hun«
¢¢ dred yards above the {ea, there was {o plen-
¢ tifvl a precipitation of the vapours, that it
© was a great impediment to my celeftial
¢ obfervations: for in the clear fky, the
¢ dews fell fo falt, as to cover my glaffes
¢ each quarter of an hour with little drops ;
¢« {o that I was neceflitated to wipe them off
<« fo often : and the paper on which [ wrote
“ my obfervations, would be immediately
¢ {o wet with dew, that it would not bear
¢ 1nk.” This account demonflrates how
great a quantity of watery vapour there is in
the upper regions of the air.

The vapours defcend in the atmofphere
from various caufes. Whatever leffens the
fpecific gravity of the air, caufes bodies
which before were ¢gquiponderant with it, to
fall lower into fpaces where the air is of the
fame fpecific gravity with them; or to fall
out of it; as is feen 1n the receiver of an
air-pump, upon drawing out fome of the
air. When vapours greatly rarified by heat,
afterwards cool, and fo become f{pecifically
heavier ; or when any other propelling caufe
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geafes, they fall lower into a denfer air.
When {everal particles meeting together
unite, whether by winds blowing from dif-
ferent quarters, or any other caule that cre-
ates an unequal motion in the air, whereby
the watery particles come into more frequent
contact, they become fpecifically heavier
than the air, and therefore defcend.

Clouds are the watery vapours collected
together, {o as to intercept a good deal of
light, and render the air more opake than
ufual: or clouds are ‘only fog or mift raifed
higher in the air, and there floating about ;
as 1s experienced by travellers, who in
crofling mountains covered with fuch clouds,
never find them to be fnow, or of any firm
confiftence, unlefs the mountains are {o high
as to reach the frozen region of the air.
Clouds generally appear to be whiter than
fog, owing to the quantity of light reflected
from them as far as the {un fhines on them.
They rife to very different heights in the
atmofphere, according to the fpecific gravity
of the watery particles of which they are
pgmpoﬁ:d.
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Fog 1s exhalations either rifing flowly from
the earth, or returning very flowly to it.
‘When compofed of watery vapours only, as
thofe are which arife at fea, it is neither
hurtful, nor ftinks ; but when of other ex-
halations, it often carries in them the feeds
of many difeafes. Fog is moftly feen in the
night and morning, efpecially if the fun, 1n
the day, has heated the earth much, which
1s again cooled after fun-fet. This happens
chiefly in fpring and autumn; feldomer in
the fummer ; becaufe there 1s lefs difference
between the heat of the day and might in the
fummer, than in {pring and autumn. Fog
fometimes wets like {mall rain, and then 1t is:',
called mif. '

In the fummer, when the weather is fair,
the heat of the fun penetrates to fome depth
into the earth, and not only water, but other
volatile particles are carried up into the air,
by the power of the folar rays, and float in
it near the {urface of the earth. As long as
thefe exhaltations are kept 1n agitation by the
heat of the {up, o long nothing of them ap-
pears to the eye: but foon after the {u_l,;{?
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heat begins to remit, the air grows cool;
whilft the earth, retaining 1’s heat much
longer than the air, continues to breathe out
exhalationis : whence, in fome places, arifes
a white vifible vapour called dew ; though
in* general the vapours remain Invifible.
This vifible vapour appears firft in watery
or matfhy places, whence difpetfing itfclf by
degrees, it covers the face of the lower
grounds with a cloud in the evening and
night. In the morning, 1t is again diffipa-
ted by the heat of the rifing fun. This
vapour muft be of a very different nature in
different places, according to the qualities
of the various fubftances in the places whence
it arifes. For inftance, in dry gravelly grounds
of a large extent, the dew is entirely water,
and ufually invifible : while that which ariles
from ftanding waters, morafles, bituminous
earths, or places abounding with the exhala-
tions of putrid bodies, muft have various
fubftances in it, and may often be pernicious
to health ; and yet may be loaded with many
particles fit for the nourifhment of vegetables.

An opinion long prevailed, that the dew
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which is colle®ed on various parts of plants;
was the watery vapour which fell from the
air. Many and accurate experiments and
obfervations evince, that the dew on plants
is moft frequently the fweat of the plants
continually efcaping through the orifices of
their veflels ; each plant having a different
dew, where thefe orifices are the moft nu-
merous and open. This moifture exhales
perpetually from plants, but is diffipated by
the winds or heat during the day.

Rain is formed, when the watery particles
compofing a cloud approach fo near to each
other, that they unite into drops, which be-
coming fpecifically heavier than the air, they
fall down, and in their defcent light upon
others, which increafe their bulk to what we
find them when they reach the earth. If
the caufe thus uniting them obtains equally
through the cloud, and the vapours gradu-
ally unite into fmall drops very little {peci=
fically heavier than the air, they fall down
in a mifling rain. This may happen when
the caufe acts firlt in the lower part of the
cloud, and gradually proceeds upwards, If
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the caufe firft takes place in the upper part
of the cloud, and proceeds gradually downs
wards, the fmall drops above falling down
through others, unite with them; and this
continually increafing, they reach the earth
in large drops. In fuch a fhower, a perfon
afcending a mountain, will find the drops
lefler as he afcends. The largeft drops of
rain fall in the fummer, owing to the va-
pours being raifed higher in the atmofphere
at that time by the heat of the fun ; whereas
the force of the winter’s fun raifing the
watery vapour to a lefs height, the rain falis
then in {mall but numerous drops.

If watery exhalations meet with no caufe
to condenfe or diffipate them, they fome-
times form a thick heayy dry air, which
often lafts for feveral days, without either
fun or rain. ¢ In this cafe,” fays Dr. Der-
“ ham, ¢ I have fcarce ever known it to
¢ rain, till it has been firft fair, or till the
“ fun has fthone out. When this happens,
‘¢ the wind is generally in the eafterly points;
¢ though I have known the fame to happen
be the wind where it will. I have per-

19



6 AN ESSAY ON
“ ceived fome fmall drops of rain, hail, and
¢ {fnow now and then fallling, before any
¢ alteration hath happened in the weather.”
The higher the watery vapour is raifed in
the air, the more it’s particles are difperfed in
wider fpaces; and they at the fame time
orow colder : for we conftantly find that the
heat leflfens as we approach the fummits of
the higheft mountains, where, even under
the equator, 4 freezing cold preferves perpe-
tual fnow. There is therefore an orbit in
the atmofphere concentrical with the earth;
in which the water in the air is always fro-
zen, if it’s particles are united “together.
The height of this orbit varies in the higher
latitudes, according to the feafon of the
year, or warmth of the weather; as ma}*'
be plainly difcerned in mountaindus countries,
where the froft and fnow defcend gradually
on the mountains, as the winter approaches.
Hence the air and gufts of hurricanes are
cold, though in hot countries and feafons,
becaufe they come from above. When
water afcends to this orbit, it muft necefla~
rily be congealed into'ice, unlels it’s particles



THE WEATHER 15
‘or elements are [0 far feparated, that they do
not touch one another. As foon as, from any
caufe, thefe particles defcend, or come into
contad, they form icy concretions, which
float in the air, or falling on the furface of
bodies they mieet with, produce a fine hoar
froff : or they may be colleCted in fuch
quantities as to form clonds, or fall down in
Snow.

In the fummer, and in warm climates,
when the watery particles in this orbit, by
their union, become heavier than the air is
in the fpaces they float in, they muft fall
downward into {paces more replete with
vapour, where they unite with other par-
ticles, and fo gradually form larger concre-
tions, which put on the appearance of /now
or bail. As they begin to unite, there will
appear little clouds in the air, which falling
downward with a confiderable velocity, in-
creafe very faft in their magnitude, by con-
denfing more vapour, till a violent ftorm
enfues. It is probable that the hail, which
is always formed in the upper and cold re-

gions of the air, as it defcends by it’s weight
C
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into thofe that are lower and warmer, is
there diffolved by the heat, and produces
thofe great thowers of rain which accompany
thunder and lightening. If the hail is car-
ried fo fwiftly through the air, that, by
~ reafon of it’s quick defcent, it cannot be
melted, it falls to the earth in icy concre-
tions, which, by their fize, weight, and
motion, often do great damage. Hail-ftones
are feldom round or fmooth, owing to the
unequal acceflion of matter as they fall ; and
from their ftriking againft one another, a
noife is heard in the air, -
Thunder and lightening have been varioufly
accounted for in different ages. Since the
invention of gunpowder, they have been ge-
nerally afcribed to a mixture of nitrous and
fulphureous vapours by fome means fet on
fire in the air, and exploding like that pow-
der: but though there 1s indeed'fomething
fimilar in the flath and noife, the other effects
. of lightening did not feem fatisfactorily ac-
counted for by fuch a caufe.

Modern difcoveries in electricity, and par-
ticularly thofe of that moft {kilful naturalift,
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Dr. Benj. Franklin, whofe foaring genius has
realized the fable of Prometheus’s bringing
fire down from heaven, have furnifhed us
with a better theory, now demonftrated by
experiments to be the true one. For the
electricians obferving, that the appearances
and effects of the eleétric fluid agreed with
thofe of lightening in many particulars 3 viz.
1, in a fudden light given; 2, in the colour
of the light; 3, in the crooked direétion of
the flame pafling through the air; 4, in
fwiftnefs of motion 3 5, in exploding with a
noife or crack; 6, in being capable of fub-
fiting in water or ice, and. the lightening
often proceeding out of clouds with rain and
hail ; 7, in rending fome bodies ; 8, in de-
ftroying animals ; ¢, in melting of metals ;
10, in firing inflammable f{ubftances; and
11, in affording a fulphureous {mell; they
- fufpe@ed the matter of lightening and the
ele@ric fluid to be the fame: and as the
eleric fluid was found to be eafily attracted
by fharp metalline points, an experiment
was propofed, to try if by ereéting fuch
points on high buildings, any eleéricity
' C 2
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could be obtained by drawing fome of that
fluid from the clouds. The experiment was
made, and fucceeded. The elettric fluid
~drawn from the clouds, i1s found to have all
the properties of that produced by the eleétric
machine, and no other. Light bodies are
attrated and repelled by it; bottles are
charged (as the electricians fpeak) and per-
fons are thocked with 1t in fhort, it is de-
monftrated to be fpecifically the fame. And
it being among the known properties of the
eletric fluid, that it is eafily conducted by
~any metal, and conveyed by metal rods or
wires in any diretion ; and that it will leave
other fubftances to pafs in metal, and do
them no damage f{o far as it can have metal
to pafs in; an ufeful inference has hence
been drawn, viz. that buildings may be pre-
ferved from the ftroke of lightening, by
fixing pointed iron rods to the highelt parts,
~ with wires from fuch rodsdown to the ground,
- to receive and conduct the lightening to the
earth.

Tall trees, and lofty buildings, as the
towers and fpires of churches, become fome-
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times conduétors between the clouds and the
earth ; but not being good ones, that is,
not conveying the fluid freely, they are
often damaged.

Buildings which have their roofs covered
with lead, or other mertal, and {pouts of
metal continued from the roof into the ground
to carry off the water, are never hurt by
lightening, and whenever it falls on {fuch a
building, 1t paffes in the metals and not in
the walls.

When other buildings happen to be within
the ftriking diftance from fuch clouds, the
fluild paffes in the walls whether of wood,
brick, or ftone, quitting the walls only when
it can find better conduétors near them, as
metal rods, bolts, and hinges of windows
or doors, gilding on wainfcot, or frames of
pictures ; the filvering on the backs of look=
ing-glafles; the wires of bells; and the
bodies of animals, as containing watery
fluids.  And in pafling through the houfe it
follows the dire€ion of thefe conduttors,
taking as many in 1t’s way as can affilt in 1Us
paflage, whether 1n a {trait or crooked line,

¢33
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leaping from one to the other, if not far
diftant from each other, only rending the
wall in the {paces where thefe partial good
conductors are too diftant from each other.

An iron rod being placed on the outfide
of a building, and continued from the higheft
part down into the moift earth, in any di-
rection ftrait or crooked, following the form
of the roof or other parts of the building,
will receive the lightening at it’s upper end,
attracting it {o as to prevent it’s {triking any
other part ; and, affording it a good convey-
ance into the earth, will preventit’s damaging
any part of the building.

A {mall quantity of metal 1s found able to
conduét a great quantity of this fluid. A
wire no bigger than a goofe quill, has been
known to conduc (with fafety to the build-
ing as far as the wire was continued) a quan-
tity of lightening that did prodigious damage
both above and below 1t; and probably larger
rods are not neceflary, though it is common
in America to make them of half an inch,
fome of three quarters, or an inch diameter.

The rod may be faftened to the wall,
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chimney, &c. with ftaples of iron.—The
lightening will not leave the rod (a good
conductor), to pafs into the wall (a bad
conductor), through thofe ftaples.—It would
rather, if any where in the wall, pafs out of
it into the rod, to get more readily by that
conduor into the earth. '

If the building be very large and exten-
five, two or more rods may-be placed at
different parts, for greater fecurity.

Small ragged parts of clouds fufpended in
the air between the great body of clouds and
the earth (like leaf gold in eleétrical experi-
ments), oiten ferve as partial conduétors for
the lightening, which proceeds from one of
them to another, and by their help comes
within the {triking diftance to the earth or a
building. It therefore ftrikes, through thofe
conductors, a building that would otherwife
be out of the ftriking diftance.

Long fharp points communicating with
the earth, and prefented to fuch parts of
clouds, drawing filently from them the fluid
they are charged with, they are then at-
trated to the cloud, and may leave the
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diftance fo great as to be beyond the reach
of ftriking.

It is therefore that expert electricians ele-
vate the upper end of the rod fix or eight
feet above the higheft part of the building,
tapering it gradually to a fine fharp point,
which 1s gilt to prevent 1t’s ruﬂ:mg

Thus the pointed rod either prevents g
firoke from the cloud, or, if a firoke is
made, conduéts it to the earth with fafety to
the building. s

(L he lpwér end of the rod fhould enter the
earth fo deep as to come at the moift part,
perhaps two or three feet; and if bent when
under the furface, o as to go in a horizontal
line fix or eight feet fmm the wall, and then
bent again downwards three or four feet, it
will prevent damage to any of the ftones of
the foundation ; efpecially if it can be made
to terminate in a place where there is water.

Thishasbeen practifed for fomeyears paftin
feveral of our American colonies, where thun-
der ftorms are moft frequent ; and no houfe fo
guarded has ever been damaged by lightening.

A perfon apprehenfive of danger from
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Iightening; happening during the time of
thunder to be in a houfe not {o fecured, will
do well to avoid fitting near the chimney,
near a looking glafs, or any gilt pictures or
wainfcot; the fafeft place is in the middle of
the room, (fo it be not under a metal luftre
fufpended by a chain,) fitting in one chair
and laying the feet up in another. Itis ftill
fafer to bring two or three mattraffes or beds
into the middle of the room, and folding
them up double, place the chair upon them ;
for they not being fo good conductors as the
walls, the lightening will not chufe an in-
terrupted courfe through the air of the room
and the bedding, when 1t can go through a
continued better conductor, the wall. But
where it can be had, a hammock or {winging
bed, fufpended by filk cords equally diftant
from the walls'on every fide, and from the
cieling and floor above and below, affords.
the fafeft fitvation a perfon can have in any
room whatever; and what indeed may be
deemed quite free from danger of any ftréke
by lightening.

Whoever would Le more fully inftructed

Z
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in thefe interefting points, will naturally, and
very rightly, confult what Dr. Franklin him-
felf has faid in his Philofophical Letters*, and
particularly the LIXth.

. ® Subjoined to his Experiments on Elefiricity, printed in 31769,
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Prognoflics of the Weather taken from Vegetables and

Animals.

T appears from numbers of inftances, that
I the changes of the weather have very fen-
fible effects on many animals and vegetables,
and efpecially on the flowers of the latter,
which open and expand their leaves as if to
welcome the fair weather, and fhut them to
guard the tender fruit from the impending
ftorms. This is remarkably apparent in the
flowers of pimperne/ (burnet), which Gerard,
for that reafon, terms the countryman’s
weather-glafs ; in the down of dandelion and
other downs ; and in the fwelling and con-
fequent erectnefs of the ftalks of #refeil,
againft rain,
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We do not know that animals have any
powers fitting them for this quick fenfe more
than men have ; except that their fluids and
veflels being conftantly in a more equal ftate,
owing to their uniform way of living, caufes
from witheut have a proportionally greater,
or at leaft more fenfible effe& upon them,
than on us, whofe irregularities and inatten-
tion render many things imperceptible to us,
which the brute creation are manifeftly af-
feCted by. Virgil’s beautiful defcription of
of this fenfe in animals, is thus rendered by
Mr. Dryden:

J¥et weather feldom hurts the moft unwife ;

So plain the figns, fuch prophets are the fkies :
The wary crane forfees it firft, and fails

Above the ftorm, and leaves the hollow vales:
The cow looks up, and from afar can find

The change of heav’n, and fnuffs it in the wind.
The fwallow kims the river’s wat’ry face,

T'he frogs renew the croaks of their loquacious race,
The careful ant her fecret cell forfakes,

And drags her eggs along the narrow tracks.
Huge flocks of rifing rooks forfake their food,

And, crying, feek the fhelter of the wood.
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Befides, the fev’ral forts of wat’ry fowls,

That {fwim the feas or haunt the ftanding pools,
Then lave their backs with {prinkling dews in vain,
And flem the ftream to meet the promis’d rain.
The crow, with clam’rous cries the fsw’r demands,
And fingle ftalks along the defart fands.
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Then, after fhow’rs, ’tis ealy to defcry
Returning funs, and a ferener fky.

Their litter is not tofs’d by fews unclean,

And owls, that mark the fetting fun, declare
A ftar-light ev’ning, and a morning farr.

——

‘T'hen, thrice the ravens rend the liquid air,
And crozking notes proclaim the fettled fair:
‘Then round their airy palaces they fly

To greet the fun; and feiz’d with fccret joy
When ftorms are over-blown, with food repair
T o their forfaken nefls and callow care.

Grorg. L.

Likewife, againft rain, numbers of earth-
worms will creep out of the ground, moles
calt uvp more earth than ufual, feas bite
more than common, /piders crawl morg
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abroad, flies become uncommonly trouble-
- fome, and bees itir not far from their hives.
On the contrary, fpiders webs in the air, or
on the grafs or trees, foretell very fair and
hot weather: fo do becs, when they fly far
from their hives, and come late heme ; and
likewife a more than ufual appearance of -
glow worms by night. Grats too are faid
to foretell the weather, in that, if they play
up and down in the open air near fun-fet,
they prefage hbeat ; if in the thade, warm and
mild fhowers; but if they join in ftinging
thofe that pafs by them, cold weather and
much raiz may be expected. |

Again; larks rifing very high and conti-
nuing to f{ing for a long time, and #kites
flying aloft, are figns of fair and dry weather.

In meny frequently, aches, wounds, and
corns are more troublefome, either towards
rain, or towards frof.

s EC€il,



38 AN ESSAY ON

SUp G T O N L

.f’rﬂgn{:ﬂfc: of the Weather, taken [rom the Suny Moon,
and Stars. |

¥ NOW proceed tothe thepherd of Banbu ry,
8 whofe rules to judge of the weather I
fhall give, and at the fame time examine
how far they are confirmed by reafon and
other authorities. ,

1 Rule. If the fun rile red and firey—
Wind and Rain. :

2d Rule. If cloudy, and the clouds foon
decreale—Certain fair weather.

The fhepherd begins with obfervations
arifing from the different appearances of the
fun. Thefe rules may be extended to all the
heavenly bodies: for as their rays pafs
through the atmofphere, the vapours in the
air have the fame effect on each.

The rain-bow fhews us that the rays of
light admit of different degrees of refrattion,
and that according to thofe different degrees
of refraction, they appear of different co-
lours. A clear unclouded fky teaches us,
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that while the vapours are equally difperfed
in the atmofphere, the rays reach us without
undcrgui'ng a change, or variety of colours.
It is known to thofe converfant in experi-
mental philofophy, that this refraction of the
rays of light arifes from a difference in the
denfity of the medium through which the
rays pafs. It feems probable, that while the
watery vapour in the air is divided into it’s
minuteft particles, it perhaps only reflects the
rays of light, but does not refract them iill
colle&ted into theformof water, asintoclouds,
tain, &c. When the farmer therefore fees
the fun or moon rife or fet red and firey, or
fees the clouds and horizon of that coloury
he may expet wind and rain, owing to the
unequal diftribution of the vapours, or to
their being already collected into watery glo-
bules by fome preceding caufe. Thus Virgil

Obferve the daily circle of the /fin,

. And the fhort year of each revolving moon :

By them thou fhalt forefee the following day ;
Nor fhall a ftarry night thy hopes betray.

When firft the moon appears, if then fhe throuds
Her filver crefcent, tipp’d with fable clouds ;
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Conclude fhe bodes a tempeft on the main;

And brews for fields impetuous floods of rain.
Or if her face with firey fluthings glow,

Expect the ratling winds aloft to blow.

- But four nights old, (for that’s the fureft fign)
With fharpen’d horns if glorious then fhe fhine 3
Nextday, nor enly that, but all the moon;

“1'ill her revolving race be wholly run,

Are void of tempefts both by land and fea.

[

Above the reft, the fun, who never lyes;
Foretells the change of weatherin the fkies
For if he rife unwilling to his race,

Clouds on his brow, and fpots upon his face ;
Or if through mifts he fhoots his fullen beams,
Frugal of light, in loofe and ftraggling ftreams ;
Sufpect a drifling day with fouthern rain.

—— 0 e ee— e 020 s a——

Or if Aurora, with half open’d eyes,

And a pale fickly cheek falutes the fkies ;

How fhall the vine, with tender leaves defend
Her teeming clufters, when the florms defcend ?

But more than all, the fetting fun {urvey,

When down the fteep of heav’n he drives the day s
For oft we find him finifhing his race,

With various colours erring on his face,



TRIE WeE A THER. . 4

In firey red his glowing globe defcends,

High winds and furious fempefls he portends :
Bt if his cheeks are fwoln with livid &/ue,

He bodes wet weather by his wat’ry hue :

1f dufky fpots are vary’d on his brow,

And ftreak’d with red, a troubled colour fhow 3
‘T hat fullen mixture fhall at once declare
Winds, rain, and fferms, and elemental war,

But if with purple rays he brings the light,
‘And a pure heav’n refigns to quiet night ;
Np rifing winds, or falling florms are nigh,

The cirele which frequently appears about
the moon, and {fometimes about the /up, as
alfo the mock-funs and moons, proceeding
from the great quantity of watery vapour
loading the lower air, likewile prefage rain
or wind, and often both.

If, according to the fécond rule, the {un rifes
cloudy, and the clouds foon decreale, the va-
pours are more equally diftributed in the
atmofphere 3 which equal diftribution is alfo
promoted by the warmth of the rifing {un.
Hence we may account for an obfervation
adopted into all languages,

D
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" The evening ved, and the morning gtey,

is a fign of a fair day.

- For if the abundance of vapour denoted
by the red evening fky falls down in dew, or
is otherwife fo equally difperfed in the air,
that the morning fhall appear grey, we may
promife ourfelves a fair day, from that equal
ftate of the atmofphere.

If, in the morning, fome parts of the fky
appear green between the clouds, while the
{ky is blue above, flormy weather is at hand.

The great lord Bacon gives us the follow-
ing rules to judge of the enfuing weather
from the firft appearance of the moon, and it
is faid that thefe obfervations of his have
never been known to fail.

1f. If the mew moon does not appear till
the fourth day, it prognofticates a troubled
air for the whole month.

2d, 1f the moon, either at her firft appear-
ance, or within a few days after, has her
lower horn obfcured or dufky, or any ways

fullied, it denotes foul weather before the
full ; but if the be difcoloured in the middle,
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Jlorms are to be expected about the full, or
about the wane if her #pper horn is affetted
in like manner.

3d. When the moon, on her fourth day,
appears pure and fpotlefs, her horns un-
blunted, and neither flat nor quite erect, but
betwixt both, it promifes fair weather for the
greateft part of the month.

4th. An erefi moon 1s generally threatning
and unfavourable, but particularly denotes
wind 3 though if fhe appear with fhort and
blunted horns, raiz is rather expected.

3 8O0 TTAF @ 0% TN L 68
Prognofiics of the IWeather taken from the Clouds.

T H E fhepherd’s 34 rule. Clouds {mall
and round, like a dappled grey, with
a north wind, portend fair weather for two
or three days.

4th Rule. Clouds large like rocks,—
great fhozwers.

sth Rale. If {mall clouds increafe,—-
much rain.

D2
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6th Rule. If large clouds decreafe,—/fair
weather. |

7th Rule. In fummer or harveft, when
the wind has been fouth two or three days,
and it grows very hot; and you fee clouds
rife with great white tops like towers, as if
one were on the top of another, and joined
together with black on the neither fide, there
will be thunder and rain fuddenly.

8th Rule. If two {uch clouds arife, one
on either hand, iz is time to make hafle to
Shelter. -

The third rule feems contrary to an ob-
fervation mentioned by Mr. Worlidge, viz.
that ¢ in a fair day, if the {ky feem to be
dappled with white clouds, (which they
ufually term a mackarel fky,) it generally
predicts rain.” This i1s confirmed by a very
ingenious gentleman, who has conftantly ob-
ferved, that “ in dry weather, fo foon as
clouds appear at a great height ftriped like
the feathersin the breaft of a hawk, raiz may
be expected in a day or {o.”

Mr. Worlidge proceeds thus. < In aclear
evening, certain {mall black cleuds appear-
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ing, are undoubted figns of rain to follow ;
or if black or blue clouds appear near the
fun at any time of the day, or near the
moon by night, zaiz ufually follows.

¢ If {mall waterith clouds appear on the
tops of hills, rain follows; as they obferve
in Cornwall, that

¢ When Hengllon is wrapped with a cloud, 4

Shower follows feon after. -

¢« The like they obferve of Rofemary-top-
ping, in Yorkfhire, and many other places
in England.

¢ If clouds grow or appear fuddenly, the
air otherwife free from clouds, it fignifies
tempefts at hand, efpecially if they appear
to the fouth or weft.”

If many clouds, like fleeces of wool, are
fcattered from the eaft, they foretel rain
within three days.

When clouds fettle upon the tops of moun-
tains, they indicate bard weather.

When the tops of mountains are clear, it
15 a fign of fair weather.

The account before given of the nature
and caufe of clouds, explains fufficiently thefg

2 F
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rules of the fhepherd and Mr. Worlidge,
As an illuftration of the feventh and eighth
rules, I fhall give the following fuppofition
from Boerhaave’s chemiftry.

¢-If a large white, what may be fuppofed
a frozen cloud, be oppofed to the fun, the
rays refleted by the fide next the fun’ muft
rarefy or heat the air betwixt it and the fun,
while at the fame time, allowing that the
cloud 1s not tranfparent, the cold will be
great m the part turned from the fun, and
the air fo much the denfer: whence muft
arife a violent motion of the cloud. which
will be the more rapid, the greater the fun’s
heat is on one fide, and the keener the cold
is on the other fide. If a few fuch clouds
are fo difpofed, that their joint effects meet
in one place, which may often be the cafe,
it is ealy to conceive that a very great heat
mult fuddenly arife in {uch a place, and the
air be as greatly expanded therein. On a
change of the fituation of the clouds, and a
confequent diffipation of the rays of the fun,
~the heat ceafes, and the cold air, fnow, hail,
rain, or ¢ther {ubitances near at hand, willI
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rufth violently into the fpaces fo heated ;
whence moft ftupendous and deftructive ef-
fets may be produced. Hence it will not
be furprifing, that a fmall cloud appearing in
a clear fky, in a hot climate, ftill increafing
till it reaches the earth, produces thofe dire-
ful effects travellers acquaint us they meet
with in certain latitudes : and thus, even in
our northern climate, fmall white clouds are
fometimes feen at a good height, efpecially
after a drought or calm, continually increaf-
ing, and as they increafe, turning lefs and
lefs white, till at length they barlt down in
heavy fhowers, which falling in large drops,
fhew that they come from a confiderable
height, and that they had probably been
hail. As the air admits of greater rarefaétion
than water, the watery vapour muft confe-
quently precipitate out of the heated rare-
fied air. From this ‘caufe the inequality of
rain in fuch thowers may proceed.”

5 E C T
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Prognoftics of the Weather taken from Mifi,

INTH Rule. If mift rifes in low -
grounds and foon vanithes,—fair wea-
el S At ! _
1oth Rule. If it rifes up to the hill
tops,—rain in a day or two.
11th Rule. A general mift before the fun
rifes, near the full moon,—fuir weatker. |
12th Rule. A general mift before the fun
rifes, if in the new moon,—rain in the old. |
13th Rule. A general mift before fun
rifes, if in the old moon,—rain in the new. ‘
| Upon a careful perufal of a regifter of the
weather, kept near Oundle in Northamp-
tonfhire for feveral years, and which will b:
inferted in thefe fheets, I do not find that the
twelfth and thirteenthrules hold fo univerfally
true, as to be eftablifthed rules to judge of the
weather. Though this regifter bears the marks
of judgmentand great accuracy, and it’shaving
been fent to the Royal Society gives it 2
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fufficient fanckion for. truth; and though
thc‘ﬁ: rules appear to me in this light, yet
the fac may be as mentioned by the thepherd.

It might be expected, that as the joint at-
trations of the fun and moon have fo appa-
rent and great effeéts on the tide, the fame
influence would be manifeft on our atmo-
fphere and it’s contents. ‘Thus, if the atmo-
fphere is loaded with watery vapours in the
fecond and fourth quarters of the moon, it
would feem probable, that as their joint at-
tractions daily coincide more and more till
the new and full moon, fo long the vapours
would be fufpended ; but that, as after the
chanwc, or full moon, their joint attractions
leflen every day till the firft and third quar-
ter, thefe vapours would fall down in rain in
thofe quarters of the moon. This opinion,
of r;he weather’s being influenced by the age
of the moon, is of very long {tanding ; and
perhaps in countries where the caufes of the
changes of the weather a&t more uniformly,
the cafe may be fo. As far as I can judge
from the above-mentioned regifter, the
changes of the weather feem to be influenced
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more by the moon’s place in the ecliptic,
than by her age- yet this is not {fo conftant as
to make it an eftablifhed rule. The influ-
ence which the moon is obferved to have on
the tide, would naturally lead men to expect
her having the fame influence on the weather:
and when an opinion once obtains, that a
change of the weather happens at certain
times, the change is expeted; and as often
as it takes place, the remembrance of it re-
mains ; but we foon forget the number of
times it fails, unlefs the mind 1s affifted by a
faithful journal of the weather.

While {peaking of mifts, I think I ought
not to omit the following obfervation, record-
ed in the memoirs, &c. of the Berne Soci-
ety, for the year 1763, |

In large forefts, where the fun never pe-
netrates, there reigns a conftant cold ; and
that 1t 1s which renders the air of Swifferland,
for example, particularly tharp, and fre-
quently occafions thofe heavy thowers of hail,
and other ftorms, which the inhabitants of
that country fo often experience. Thus, as
13 remarked by one of their ingenious writers,
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in the weft part of the Pays de Vaud, when
they fee in the morning a fmall cloud arife
over the woods, even in fine calm weather,
when no other cloud appears, it feldom hap-
pens.but that a ftorm falls in the evening.
They obferve, that when a mift arifes over a
certain very cold fountain in the foreft of
Gibloux, there will certainly be a ftorm on

the fame day.

SECT1ON VI
Prognaftics of the W eather taken from Rain,

NOURTEENTH Rule. Sudden rains
F never laft long : but when the air grows
thick by degrees, and the fun, moon, and
ftars fhine dimmer and dimmer, 7 is likely o
vain fix bours ufually.

15th Rule. If it begins to rain from the
fouth, with a high wind, for two or three
hours, and the wind falls, but the rain con-
tinues, it is likely to rain twelve bours or more s
and does ufually rain till a firong north wind
clears the air, Thefe long rains fcldom hold
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above twelve bonrs, or happen above once &
year. :

16th Rule. If it begins to rain an hour or
two before fun-riling, it is likely to be fair

- before moon, and te continne fo that day : but if
the main begins an’ hour or two after fun-
rifing, 7t is likely to rain all that day, except the
rainbow be feen before it vains.

A {udden rarefation of the lower air, or
perhaps more frequently a cold cloud defcend=
ing from above, or cold wind defcending
from above and condenfing the invifible va-
pours fo as to form a cloud, are the moft fre-
quent caufes of fudden rain. The rain there-
fore ceales as fcon as an equal temperature
15 reftored to the atmofphere : but if the va-
pours are colleCted in the manner defcribed
in the latter part of the fourseenth rule, it is
no wonder that the rain continues longer.

In the ftate of the air defcribed in the ff-
Zeentb rule, the mercury in the barometer
will always be found low, which indicates
that the atmofphere 1s light. The rain there-
fore continues to fall, till a cooler and denfeg
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air from the north enables the atmofphere to
fupport the vapours.

The duration of the rain 11 an inland coun-
try, like Oxfordfhire, where the fhepherd
lived, may not exceed fwelve boursy but'l
doubt this will not hold as 2 general rule
either of it’s duration or frequency in all
places; for near the fea, rains happen often
which laft a whole day.

Mr. Worlidge mentions the following figns
of rain.

¢ The audibility of founds are certain
progneftics of the temper of the air in a {till
evening : for if the air be replete with
moifture over us, it deprefieth founds, fo
that they become audible to a greater dift-
ance than when the air 15 free from fuch
moifture or vapours. From whence you
may conclude, that in {uch nights or other
times that you hear {ounds of bells, noife of
water, beafts, birds, or any other founds or
noifes more plainly than at other times, the
air is inclinable to rain, which commonly
fucceeds. |

¢ ] have often obferved that the finking
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of rivers more than ufual at fuch feafons of
the year, hath been a certain prefage of much
rain to follow ; and that the continuing fall
of rivers after rain, hath been a {ure prefage
of dry weather,

‘¢ If the earth, or any mioift or fenny
placesyield any extraordinary {cents or {mells,
it prefageth 7ain.

¢ If dews lie long in the morning on the
orafs, &c. it fignifies fair weather: but if
they rife or vanifh fuddenly and early in the
‘morning, it prefageth rain.

¢ There 1s a fmall bird, of the fize and
near the fhape of a marten, that at {fome
times flies very near the water, which is a
moft fure prognoftic of tempefions weather ;
never appearing but againft fuch weather, as
hath been conftantly obferved by the boat-
men 1n the Severn, and channel between the
Ifle of Wight and the main land.

¢ Ducks and geefe picking their wings;
walhing themfelves much, or cackling much;
fignifies rain.

¢ If after rain comes a cold wind, it fig-
nifies more rain,
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¢ The nightly virgin, whilft her wheel {he plies,
Forefees the florm impending in the fkies,

When fparkling lamps their fputt’ring light advance
And in their fockets oily bubbles dance.

BB T 0L el

Prognoflics of the Weather taken from the IWinds.

HEN the atmofphere is of the fame

weight and denfity over a confider-

able extent of the furface of the earth, there
a calm will obtain: but if this equipoife is
taken off, a flream of air, or wind, is there= .
by produced, ftronger or weaker in propor-
tion to the alteration made in the ftate of the
atmofphere. There are divers caufes which
make thefe alterations in the equipoife of the
atmofphere ; fuch as rarefactions or conden-
fations in one part more than in anothery
vapours rifing from the earth or fea, preflure
of the clouds, &c. I fhall not attempt here
to enter into a difquifition concerning the
“caufes of winds in general, but refer the
curious to lord Bacon, WMr, Bohun, Dr.
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Halley, Dr. Franklin, and others who have
written more fully on this fubject, and con-
fine myfelf chiefly to the winds fo far as
relates to this ifland. v

We may aflign three caufes of our ftated
winds in this ifland. The firft of théfe {tated
winds is the wefferly, which fo frequently ob-
tains every where beyond the limits of the
trade wind, and has been moft judicioufly
accounted for by Dr. Franklin, in his phi-
loibp_hical works (. 188, es feg.). This ge-
neral wefterly wind is found to blow moftly
from the north-weft in the Ocean, and where
other caufes do not intervene. L.ord Bacon
mentions the other two caufes, as having
been long obferved, viz. that winds blow
moft frequently from the fea; and next, that
where there are hich mountains covered with
fnow, ftated winds blow from that quarter at
the time the fnow difiolves.

Lord Bacon imputes the frequency of the
winds from the fea, to the copious afcent of.
watery vapour from it; and as figns that
fuch vapours do alcend from it, be oblerves,
that ¢ the fea and lakes fometimes {well
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yery confiderably, though no winds are
found to blow, which,” fays he, it is pro=
bable is occafioned by the warm vapour
rifing out of the earth under the water. At
fuch times a kind of murmuring noife is
heard, the founding of the fhore is heard to
a greater diftance than ufual, and fometimes
a froth or watery bubbles are feen on the fea,
whilft 1t 1s flat and calm. Hence miners
foretel ftorms, by the muddinefs of the
water, or by the fumes which rife in mines;
before any figns appear above ground.” Mr.
Bohun relates, that, in Cornwall, they have
fo fure prognoftics of ftorms at fea, from
their mines, that the fifhermen never prefume
to tarry out, when the fignal 1s given by the
eruption of certain meteors, which immedi-
ately prefage a tempeft. In St. Owen’s bay,
in the ifle of Jerfey,” econtinues he, ¢ the
fea is often ftrangely difturbed before the
weftern ftorms, even when the air is very
calm ; and though no wind be ftirring, yet
the roaring of the waves may be heard, not

only over the whole ifle, but into France,
L
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about thirty miles diftant, which is the cer=
tain prognoftic of an enfuing tempeft.”

This agitation of the fea, and noife of the
water, may be occafioned by a ftorm in the
Atlantic Ocean, with the wind at weft; for
as the ftorm proceeds eaftward, the waves
raifed by it will greatly out-go the wind, and
thereby reach the eaftern coaft fome hours
before the wind arrives there. It is proba-
ble, that if any ftorms arife from vapours
afcending thus from the earth under the fea,
they are only {uch as are very violent: for
that power which the air has of taking up
water, will {fupply fufficient to occafion the
winds fo frequent from the fea, and is per-
haps their moft general caufe.

Wind, as the reverend and ingenious Mr.
Borlace very properly remarks¥, is air in mo-
tion, excited by various caufes. The fun,
by concurrent circumitances in land, water,
and vapour, lightens and difperfes the aip
from one place, and at one time, more than
at another. Inflammable exhalations, and

* In his excellent Natural Hiftory of Cornwall, p. 8.
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other explofions fhall warm and thin the air
in particular places. A cloud or portion of
vapour full of electrical matter, pafling over
a cloud or region of land more deftitute of
eleftrical matter, will fhed ftreams of fire
upon the lefs electric body, and thereby
excite violent mouons, &c. Now, wherever
the air is thrown into a ftate of rarefaction,
there a vacuity is produced, and the adjacent
air flows as water to the breach of a dam,
and the flood is either violent or not, as the
{pace through which it paffes is fhaped;
lafting as the quantity of fluid fet in motion,
and as the extent of the vacuity is to be re-
plenithed. If the vacuity be {pacious, the
flow will be pl{f}][ifi.ll (obftructions in the
way being allowed for); if the channel
through which the influx runs be long, nar-
row, and funnel-like, the velocity will be
areat, and vice verfa ; but if a large quantity
of condenfed air chances at this time to prefs
forward towards this large vacuity, the mo-
tion of the air will be impetuous, or what
we call a_fform. 1If, on the other hand, the
rarefactions in particular diftricts be gentle,
2
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and there is room for denfer air to fucceed
without violence, the motion alfo is gentle ;
and where no extraordinary rarefattions are
produced, and the vapours are equally dif-
perfed, a calm enfues.

If rarefying vapours afflume the fhape of
an oblate difk, over-fpreading as a canopy a
wide extent, the weight and continuity of the
incumbent air is in this diftriét, for a time,
and to a certain degree, fufpended; the mer-
cury finks in the barometer, and at the fame
time the current of the air above this difk
fhall go one way, towards any vacuity which
fhall create a frefh tendency, and the under
current of air, influenced by another rare-
faction, fhall go in a different, perhaps op-
pofite direction ; there being no communi-
cation between the currents above and below
the difik of vapours, fufficient to determine
them to one point. Thus again, by the fall
or even recefs of a great body of vapours in
one place out of our fight, the air over our
~ heads before condenfed, and keeping the
mercury high, extends itfelf into the vacu-
ity, the wind blows, and the mercury falls
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in a ferene fky, to our {urprize. By the
rifing of a like body of vapours, and accu-
mulating the air of our horizon, the mercury
rifes in a cloudy and even rainy fky. When
the wind is violent, the perpendicular pref-
fure of the air is much leffened by the velo-
city of the horizontal motion, and the mer-
cury falls. When the air 1s fulleft of va-
_ pours, the mercury falls ; the prefiure of the
atmofphere depending not only on the weight
of the fluid, but alfo on the agility and ela-
fticity of the column of air which is broken
and interrupted by fuch a quantity of moi-
fture floating between, condenfing, and ready
to fall. Thefe and many other variations
which might be mentioned, are the neceffary
refults of meteors, vapours, and air inter-
mixed in feparate portions, and ating with
reciprocal, but, generally, very different
powers.

The moft common and the moft violent
winds in France come almoft always from
the fouth-weft, and they very often bring
rain; becaufe there rife more vapours from
the fea to load thefe winds, than thofe which
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blow from the eaft : and it has been obferved
that clouds never fail to increafe the force of
the wind. The reafon may be this, that the
wind, though in itfelf moderate, being con-
" fined between the clouds and the earth, it’s
viclence muit in confequence be augmented.
It has frequently been remarked, that the
winds in the upper region of the air, as may
be feen by the motion of the clouds, are
very different from thofe ncar the furface
of the earth *.
A fign of a change of weather which
feemed new and fingular to Mr. Borlacet,
was thus, Auguft 15, 1752, the wind at
weft-north-weft, the fky cloudy, the mer-
cury moving upward in the barometer, at
about fix in the evening, there appeared in
the north-eaft the fruftrum of a rain-bow.
All the colours were lively and diftinct.
They call it in Cornwall a weather-dog, or
weather’s-eye, and pronounce it a certain fign
of hard rain. The mercury fell ¥%, and that
without rain. The next morning was dry, but

* Memoirsde I’ Academie Royale des Sciences, pour 'an 1717,
+ Natural Hiftory of Cornwall, p. 17.

-
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not clear : at about eleven it began to rain
gently, and at one a flood of rain came on,
which continued all night and till the next
morning.

Virgil defcribes thus the figns of an ap-
proaching tempeft : -

For ere the rifing winds begin to roar,

The working fea advances to the fhore ;

Soft whifpers run along the leafy woods,

And mountains whiftle to the murm’ring floods g
And chaft with eddy winds is whirl’d around,
ﬂndvdancing leaves are lifted from the ground,
And floating feathers on the waters play.

Our nortberly winds in the beginning of
the winter may arife from the weight of the
cold northern air overcoming the warmer
fouthern air, which, as the heat leffens, is
lefs loaded with vapours, and therefore more
eafily gives way to the cold northern and
denfer air. Hence the frequency of north-
weft winds at that {eafon.

The moft gentrﬁ] caufe of the eafierly winds
in the [pring and beginning: of fummer,
arifes from the melting of the fnow on the
continent, as obferyed by lord Bacon. The



56 AN ESSAY ON

warmth which conftantly obtains in a thaw,
raifes not only much of the melting fnow in
the air, but the exhalations which had been
{o long confined by the froft, rife copioufly
into the air, and become the caufe of our
eafteriy winds, which are obferved to blow
more or lefs in proportion to the duration and
feverity of the winter on the continent.

« Seas, lakes, and great bodies of water,
agitated by the winds, continually change
their furfaces, as is juftly remarked by Dr. B,
Franklin®*; the cold furface in winter is
turned under, by the rolling of the waves,
and a warmer turned up; in fummer, the
warm is turned under, and colder turned up.
Hence the more equal temper of fea-water,
and of the air over it. Hence in winter,
winds from the fea feem warm, winds from
the land cold. In fummer the contrary.

¢ Therefore 1t is that the lakes weft of
Penfylvania, as they are not fo much frozen
nor fo apt to freeze as the earth, rather mo-

* Letters and Papers on Philofophical Subje@s ;
il | Bt
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- derate than increafe the coldnefs of the
winter winds in ‘that part of America.

¢ The air over the fea being warmer, and
therefore lighter in winter than the air over
the frozen land, may be another caufe of the
general north-weft winds, which blow off to
fea at right angles from the North-American
coaft. The warm light fea air rifing, the
heavy cold land air prefling into it’s place.

“ Heavy fluids defcending, frequently
form eddies, or whirlpools, as is feen in a
funnel, where the water acquires a circular
motion, receding every way from a center,
and leaving a vacuity in the middle, greateft
above, and leflening downwards, like a
fpeaking trumpet, it’s big end upwards.

¢ Air defcending, or afcending, may form
the fame kind of eddies, or whirlings, the
parts of air acquiring a circular motion, and
receding from the middle of the circle by a
centrifugal force, and leaving there a va-
cancy ;if defcending, greateft above, and lef-
eningdownwards; ifafcending, greateft below,
and leflening upwards; like a {peaking trum-
pet ftanding with it’s big end on the ground.
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« When the air defcends with violence in
fome places, it may rife with equal violence
in others, and form both kinds of whirl-
winds.

¢ The air 1n it’s whirling motion receding
every way from the center or axis of the
trumpet, leaves there a vacuum, which can-
not be filled through the fides: the whirling
air, as an arch, preventing : it muft then
pafs in at the open ends.

‘¢ The gréateft preffure inwards muft be at
the lower end, the greateft weight of the fur-
rounding atmoiphere being there. The air
entering, rifes within, and carries up dulft,
leaves, and even heavier bodies that happen
to be in it’s way, as the eddy, or whirl, pafies
over land.

¢« If it paffes over water, the weight of
the furrounding atmofphere forces up the
water into the vacuity, part of which, by
degrees, joins with the whirling air, and
adding weight, and receiving acclerated mo-
tion, recedes flill farther from the center or
axis of the trump, as the prefiure leflens ;
and at laft, as the trump widens, is broken
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into {mall particles, and fo united with air
as to be fupported by it, and become black
clouds at the top of the trump.

‘¢ Thus thefe eddies may be whirlwinds at
land, water-fpouts at fea, A body of water
fo raifed may be fuddenly let fall, when the
motion, &c. has not ftrength to fupport it,
or the whirling arch 1s broken fo as to let in
the air: falling in the fea, it is harmlefs,
unlels thips happen to be under it. But if
in the progreflive motion of the whirl, it has
moved from the fea, over the land, and there
breaks; fudden, wviolent, and miichievous
torrents are the confequences.”

Without entering, however, into the
caufes of the frequent changes of our winds,
which philofophers are not yet agreed upon,
. I fthall now proceed to the fhepherd’s rules
relating to the winds.

17th Rule. Obferve that in eight years
time, there is as much fouth-wef as north eaft
winds,- and confequently as many wet years as
dry.

18th Rule. When the wind turns to north-
eaft, and it continues there two days without

2
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rain, and does not turn fouth the third day,
ror rain the third day, 7 is likely to continue
north-eaft for eight or nine days all fair, and
then to come fonth again.

19th Rule. If it turn again out of the
fouth to the north-ealt with rain, and con-
tinues in the north-eaflt two days without
rain, and neither turns fouth nor rains the
third day, it is litely to continue north-eaft two
or three months.

The wind will finith thefe turns in three
weeks.

2oth Rule. After a northerly wind for the
mofl part of two months or more, and then
coming fouth, there are ufually three or four
Jair days at firft, and then on the fourth or fifth
day comes rain, or elfe the wind turns north
again, and continues dry.

2 1ft Rule. If it returns to the fouth within
a day or two without rain, and turns north-
ward with rain, and returns to the fouth in
one or two days as before, two or three times
together after this fort, zhen it is like to be in
1he fouth or fouth-weft two or three months to-
getber, as it was in the north before.
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The winds will finith thefe turns in a
fortnight.

22d Rule. Fair weather for a week with a
fouthern wind, is lke to produce a great drought,
if there has been much rain out of the {fouth
before. The wind ufually turns from the
north to fouth with a quiet wind without
‘rain ; but returns to the north with a firong
wind and rain. The ftrongeft winds are
when it turns from fouth to north by weit.

When the north wind firft clears the air,
which is ufually once a wecek, &Eﬁuﬁ of afair
day or two.

23d Rule. If you fee a cloud rife againft
the wind, or fide wind, when that cloud
comes up to you, the wind will blow the fame
way the cloud came. The fame rule holds of
a clear place, when all the fky is equally
thick, except one clear edge.

After carefully comparing the thepherd’s
17th rule with the afore-menticned journal of
the weather, kept at Southwick near Oundle,
I am {orry to fay that they do not agree. Left
the reader fhould think that juftice is not done
to the fhepherd in this cenfure, I fhall here



62 A N ESSNEAS N - (Y N

give an abftract of every month during thc’:_
cleven years that this journal was fent to the
Royal Society. It will appear from thence,
that the number of days of wefterly winds
oreatly exceeds the number of eafterly, and
that during the eleven years, the fum total
of the fouth-weft doubles the number of the
north-eaft. To put it in the moft favourable
light, the greateft number of north-eaft winds
In any year is 63 days, viz. in the year :739;
and the leaft number of fouth-weft is 7o
days, viz. in 1729. There is not one in-
ftance in the c¢leven years, where the eafterly
winds continued two or three months, ac-
cording to the 1gth #ule. If we attend to the
two great caufes of wefterly winds, viz. the
general north-weft trade wind, if I may fo
call 1t, and the Atlantic ocean to the fouth-
weft of us, we may rather wonder what
caufe can counteract them fo frequently as we
find the calterly winds do.
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The fhepherd’s obfervation of the manner
in which the winds fettle in the eaft or fouth-
weft, is particularly worthy the farmer’s at-
tention, becaufe it will lead him to moft
ufeful foreknowledge. Ttis however proper
to obferve, that as great part of England is
an open country, at lealt free from high
hills, the winds and weather are more regu-
lar there, than in mcuntainous countries, or
where the coaft is interfected by arms of the
fea. The fhepherd’s remark made in the
middle of that delightful plain which con-
ftitutes the greateft part of England, will
therefore not hold fo true in other places
differently fituated.

When he tells us, that in eight years we
have as many wet as dry, he does not afcertain
what winds bring rain or fair weather ; and, .
as Mr. Worlidge obferves, ¢ that wind which
brings rain to one part of the ifland, may
not to another : for on whichever coaft the fea
is neareft, the wind more frequently brings
rain to that place, than to another where the
fea is more remote, Therefore,” {ays he,
¢ I defice all fuch as expett any fuccefs to
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their obfervations, that they quadrate the
rules to the place where they live, and not
truft to the obfervations of other places.”
Southerly and wefterly winds prove gene-
rally rainy in this ifland, there being {o great
an extent of feato the fouth-weft: yet places
far diftant from that fea, or which are
fcreened from it by high mountains, have
fair weather ; as is the cafe on the north-eaft
coalt of Scotland, where the vapours are in-
tercepted by the Grampian hills. The
eafterly winds, coming to the fouth part of
the ifland over a narrow tra&t of fea, are
generally fair, except when in winter they
bring on that dark, heavy fky, defcribed by
Dr. Derham. They are extremely fharp and
cold in the winter, coming from a frozen
continent 3 but if inclined to tlre fouth, are
hot and dry in the fummer, as coming from
the continent then heated by the fun. The
eafterly wincs crofling a much wider fea in
their paffage to Scotland, prove generally
rainy all along the eaft of that country;
but fair on the welt. We may eafily con-
ceive that the air, in crofling the German
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ocean, may take up water enough to caufe
this rain, by it’s faculty of attratting water,
before mentioned.

A wind blowing from the fea is obferved
to be always moift; cold in fummer, and
warm in winter, unlels the fea be frozen up:
(7. e. the temperature of wind blowing over
water, i1s more equal than that of wind
blowing over land :) and winds blowing from:
large continents are dry, warm in {fummer,
and cold in winter. If the froft is fo great
as to freeze the vapour as it rifes from the
fea, it muft feel extremely fharp and cold to
our bodies ; though by the thermometer the
cold may be the fame as in lofty fituations
to which fuch heavy vapours feldom afcend
in winter. ‘This frozen vapour ating as {o
many fharp points, may be eafily conceived
to produce thofe mifchievous effeCts on tender
vegetables, which I noticed in a former
work®, as one of the difadvantages of low
fituations.

A remarkablé proof of this (as I likewife
mentioned in the fame place) occurred on

the firlt fettlement of the Englith in North-
# Syllem of Hufbandry, vol. 3, p. 461.



THE WEATHER: 7x

America. They imitated our cuftom of
building in vallies, and near rivers: but ex-
perience {foon taught them, that fuch places
are more fubject to the fuffocating, fultry
heat of the fummer; and, what they little
expected, to a greater {feverity of froft in
the winter, than rifing grounds generally are,
I have been informed by one of the moft
- .curious and intelligent obfervers of the laws
of nature, that the cold there, in their hardeft
frofts, i1s found to be fo fevere in the vallies,
to a ceftain height, as fometimes to kill every
tender vegetable, while thofe on the higher
grounds efcape. This generally takes place
to a regular, determined height, above
which the Americans now build their
houfes. — If I might offer a conjeéture
concerning the caufe of this, I fhould
fay, that the effect of the cold feems to be
limited to the height to which the great
moifture of the air rifes at that {feafon. In
the hard winter of 1739-40 the fame hap-
pened in this kingdom, when the froft was
much lefs fevere in it’s effect in the hilly
countries, than in the low lands, :

F4
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T.ord Bacon obferves, that, ¢ when the
wind changes conformable to the motion of
the fun, that is from eaft to fouth, from
fouth to weft, &c. it feldom goes back; or
if it does, it is only for a fhort time: butif
it moves. in a contrary direction, viz. from
eaft. to north, from north to weft, it generally
returns to the former point, at leaft before it
has gone quite through the cirgle. When
winds continue to vary for a few hours, as if
it were to try in what point they fhould
fettle, and afterwards begin to blow conftant,
they continue for many days. If the fouth
wind begins to blow for two or three days,
the north wind will blow fuddenly after it:
but if the north wind blows for the fame
number of days, the fouth will not rife till
after the eaft has blown a while. Whatever
wind begins to blow in the morning, ufually
continues longer than that which rifes in the
evening.”

Mr. Worlidge obferves, that ¢ if the wind
be eaft or north-eaft in the fore part of the
fummer, the weather is likely to continue
dry: and if weltward toward the end of the
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fommer, then will it alfo continue dry. If
in great rains the winds rife or fall, it ignifies
that the rain will forthwith ceafe. If the
colours of the rain-bow tend more to red than
any other colour, wind follows; if green or
blue precominate, then rain.”

The moft confiderable thing with regard to
the barometer, which marks the weight of
the air, is, as M. de la Hire has obferved in
the Memoirs of the Royal Academy of Sci-
ences for the year 1704, the changes which
happen to it in two or three days, wherein
we often fee it defcend, and rife more than
an inch. This fhews that there muft be
great variations in a little time in the height
of the atmofphere. ¢ In order te account for
thefe different weights of the air, fays he,
it does not appear to me probable to fuppofe,
as fome philofophers do, different liquids, and
of different gravities, on the furface of the
earth, which are fometimes carried one way,
and {fometimes another 3 for we know by ob-
fervation, that the air 1s commonly lightelt,
when moft loaded with vapour.

¢ I think one may very well explain, in

2
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the following manner, all that we obferve of
the weight of the air or atmofphere, in allit’s
circumftances. We know, by very exact
obfervations, that the barometer rifes in ge-
neral lefs high between the tropics than in
the northern countries ; from whence it may
be conjectured, that the figure of the atmof-
phere is an oblong fpheroid, whofe axis cor-
refpohds with that of the earth. Now, as’
wherever there is air, there may be winds ;'
if the fame wind reigns through the whole
mafs of air, and comes from the fouth, it
will neceflarily lower the height of the atmof-
phere in thofe countries; and on the con-
trary, if it comes from the north, it will
raife it. But moreover, as winds from the
fouth bring us rain, it will follow, that it
fheuld rain when the air will appear lighter :
the entire contrary muft happen from the
oppolite quarter,

¢ This 1s, in general, what muft follow
from the foregoing fuppofition: but if the
louth wind reigns only near the furface of
the earth, and there be a northerly wind in
the fuperior reglop, it may rain althovgh the
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air appear very heavy ; and by a contrary
reafon, it may be very fine weather with a
northerly wind, and the barometer extremely
low ; for we can only obferve the winds that
are near the furface of the earth.”

That different winds do rule in the air at
the fame time, and fometimes entirely oppo-
fite ones, is frequently evident from the
driving of the clouds in different direCions.
It may happen that the combat of thefe dif-
ferent winds may occafion ftorms and hurri-
canes, which Virgil alludes to in his defcrip-
tion of a ftorm, when he fays,

« South, eafl, and weft with mix’d confufion
roar.” /Exeip. B, L.

The fame prince of poets haselegantly thewn
his {kill in philofophy, and at the fame time
in phyfic, with regard to the influence of the
air on animal bodies, in the following lines 5
which confirm what was before noticed in
Sec. II, and might indeed properly have
been added thereto :
¢ But with the changeful temper of the fkies,
¢s As rains condenfe, and fun-fhine rarefies ;
¢¢ So turn the fpecies in their alter’d minds,
¢ Compos’d by calms, and difcompos’d by winds :

&
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¢ From hence proceedsthebird’s harmonious voice,
¢¢ From hence the crows exult, and frifking lambs
rejoice. GEeora. I,

“I am perfuaded, fays M.de la Hire,*that
fair or rainy weather do not depend on the
weight or lightnefs of the air; but that they
are occafioned folely by the winds : I do not
mean the wind in general, but fuch winds as
come from a diftance from the north and
fouth, and occupy the greateft part of the
atmofphere, and not fuch as are produced
near the furface of the earth: for the fun
raifing more vapours in the fouthernfcountries
than in the northern, the fouthern winds
moft commonly give more rain than the
northern : and as we know by all the ob-
fervations which have been made towards
the north, that the atmofphere there 1is
higher than towards the equator, it mult
happen, that the winds which fhall blow
from the north will caufe the atmoiphere to
rife in our temperate zone more than ufual ;
and by confequence the mercury will be

* Memoires de I Arademie Royale des Sciemces, pour
Pan 1715,
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raifed by the greater weight of the atmof-
phere ; and the air will become ferene by
fuch a wind. The contrary muft happen
with regard to the winds which fhall blow
from the fouth upon thefe countries.

¢ One may confider the heat of 1718,
continues he, * as the greateft we had ob-
ferved at Paris: not but that the thermo-
meter had in like manner rifen to 82 degrees
in the years 1706, 1707 and 1709; but
then it rofe to that point only once in each of
thefe years ; whereas in 1718 it rofe to that
“height four different days, viz. Auguft 11th,
21ft, 22d, 23d; and it is that continued
heat, * although of the fame degree, which
. makes us feel it’s power. The thermometer
- . rofe at fun-rifing to 70 degrees on the 22d.

“ Some have imagined + that the greater
or lefs heat, which glows in the fame feafon
in different years, may arife from the fpots
that élje obferved at the {ame time 1n the

o -Mamnfrf.r de P dcademie Royale des Sciences, pouwr
lan 1718,

" ® 1bid. pour I'an 1719,
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fun; and as when that planet is fpotted it
does not throw forth fo great a number of
rays to the earth, that the heats muft of -
confequence be lefs than when 1t has no
fpots. But the experience we have had the
two preceding years fhews, that this expla-
nation is not fufficient: for during thefe
years, 1718 and 1719, we feldom faw the
fun without fpots; and fometimes there
were fo great a number of them at once,
that we counted nine or ten at the fame time,
the greateft part of which were very large : yet
notwithftanding fo many fpots during thefe
two laft years, the heat was remarkably vio-
lent, and of long continuance ; for in the
laft of thefe years it continued from the be-
ginning of June to the middle of September.
Thus it appears that the different tempe-
rature of the fame feafon ‘in different years,
cannot be attributed to the fpots of the {un;
but may more probably be owing to the dif-
ferent exhalations of the earth, fometimes
colder, {fometimes hotter, and to the diver-
fity of winds which rule in the fame feafons,
and which have not, fo far as we know at
prefent, any regular periods in our climates.”
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SECTION VIIL

Prognoflics of the Weather taken fram the Changes of
the Seafons.

S every year, and the various feafons
of each year, have a peculiar cha-
ratter by which they may be diftinguithed, as
to heat, cold, drought, rain, &c. and as
the quality of the feafons has a moit fenfible
effe€é on ‘the produtions of the earth, it is
evident, that it muft be of the greateft ad-
vantage to the farmer to be able to forefee
the nature of the enfuing feafon, becaufe he
can thereby fuit the culture of his grounds,
and his crops, to the weather expected.

The antients had certainly arrived at a
more perfe¢t knowledge in this article, than -
we are pofleffed of. They, obferving that
the weather of each feafon fet in at a ftated
time, imputed it’s quality to the influence of
certain {tars which happened then to be con-
fpicuous.  In after ages, monks and defign-
ing priefts, defirous to afcribe every meris
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to their faints, transferred the fuppofed in-
fluence of the ftars to the faints whofe com-
memoration happened near the fame time.
The moderns, being fenfible that the incon-
ceivable diftance of the fixed ftars, and the-
fmallnefs of our neareft planets, muit render
" their influence on our atmofphere of no effect,
and having but little faith in faints, have,
perhaps injudicioufly, reje¢ted the obferva-
tions of the antients, without confidering,
that the fa&s might have been difcovered
firt, and the ftars and faints only called in to
account for them. The antients atted more
rationally than the monks, in not fixing thefe
changes of the weather to particular days,
but only to a ftated time of the year, as ap-
pears from Pliny and other writers on this
fubjett.

By the help of the barometer, we feem to
regain that foreknowledge of the weather
which f{till refides in brutes, and which we
forfeited, both by not continuing in the open
air as they generally do, and by our intem-
perance’s leflening our fenfibility of external
objects,
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Authors are generally agreed, that the
vifing of the mercury forebodes fair after
foul, with eafterly or north-eafterly winds ;
and that it’s falling portends foutherly or
welterly winds, either ftormy, or with rain.

The more northerly places experience
greater alterations in the barometer, than
the more foutherly. Within the tropics, or
near them, there 1s little or no variation 1n
the height of the mercury. |

In ferene fettled weather, the barometer is
high: Other things equal, the greateft
heights of the mercury are upon eafterly
and north.eafterly winds. During great winds,
though unaccompanied with rain, the mer-
cury is loweft of all, efpecially if the wind
be foutherly. After great {torms of wind,
when the mercury has been low, 1t generally
rifes again. Other things equal, the mer-
cury is higher in cold weather than in warm,
and ufually more fo in the morning and
evening, than at mid-days

When the character of the feafon 1s once
alcertained, the returns of rain, or fair wea-

- ther, may be judged of with fcme degree of
G
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certainty in fome years, though but fcareely
to be gueffed at in others, by means of the
barometer; for, in general, we may expect;
that when the mercury rifes high, a few days
of fair weather will follow. If the mercury
falls again in two or three days, but foon
rifes high, without much rain, we may exgect
fair weather for feveral days; and in this cafe,
the cleareit days are after the mercury begins
to fall. In like manner, if the mercury falls
very low, with much rain; rifes foon, but
falls again in a day eor two, with rain; a
continuance of bad weather may be feared.
If the fecond fall does not bring much rain,
but the mercury rifes gradually pretty high,

it prognofticates fettled good weather of fome

continuance. When a heavy rain has fallen

upon the mercury’s finking, and it’s conti-

=9

nuing fteadily low, the weather is fometimes
fair, and promifes well; but no prudent man
fhould truft to fuch appearances. There is
indeed a caution of this kind which the
poorelt may profit by. When the mercury
rifes high in the barometer, the air fucks up

all the moifture on the furface of the earth,
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even though the fky be overcalt, and that is
a {ure fign of fair weather: but if the earth
continue moift, and water {tands in fthallow
places, no truft thould be put in the cleareft
iky, for in this cafe it is deceitful.

Towards the end of March, or more ge-
nerally in the beginning of April, the baro-
meter finks very low, with bad weather;
after which, it feldom falls lower than 29° 5%
till the latter end of September or Oétober,
when the quickfilver falls again low, with
ftormy winds, for then the winter conftitution
of the air takes place: from- Oé&ober to
April, the great falls of the barometer .are
from- 29g° 5’ to 28° g’; fometimes lower:
whereas during the fummer conftitution of
the air, the quickfilver feldom falls lower
than 29° 5'. It therefore follows from hence,
that a fall of one tenth of an inch, during
the fummer, is as {fure an indication of rain,
as a fall of between two and three tenths i1s
in the winter.

It muft, however, be obferved, that thefe
heights of the barometer hold only in places

nearly on a level with the fea; for experi-
G2
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ments have taught us, that for every eighty
feet of nearly perpendicular height that the
barometer is placed above the level of the
fea, the quickfilver finks one tenth of an
inch : now by an accurate comparifon be-
tween the motion of the barometer in inland
and higher places, with it’s motion in a place
on a level with the fea, the neights of thefe
inland places may be pretty nearly afcer-
tained ; and obfervations muft determine the
heights of the quickfilver, which in each
place denote either fair or foul weather.

In all pl'ar:es nearly on a level with the fea,
rain may be expelted when the quickfilver
falls below thirty inches. This points out one
caufe of the more frequent rains in lofty
fituations, than in Jow open countries.
Thus double the quantity of rain’ falls at
Townly-hall in Lancathire, that does at
L.ondomn.

“Very heavy thunder {ftorms happen, with-
out fenfibly affeéting the barometer 3 and in
this cafe the ftorm {eldom reaches far. When
a thunder ftorm is attended with a fall of the
barometer, 1t’s effect 1s much more extenfive,
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And here I muft mention an obfervation
which has often been verified by a friend of
mine who keeps a regular journal of the
weather, viz. that when the quickfilver falls
very low, ‘and the weather continues mild
émql the wind moderate, there is at the fame
time a violent ftorm in fome diftant place:
this accounts for a falfe prognoftic, often
unjuftly laid to the charge of the barometer ;
and was fignally inftanced in the remarkably
great fall of the barometer on the 22d of
November laft (1768), when the quickfilver
fell in the night to nearly 28° 3 inches. The
weather here (in London) was then mild,
with little rain, and the wind moderate ; and
accounts have fince been received of a violent
ftorm of wmd at the fame time in the Atlantic
ocean, weft of Enpland and Ireland, which
extended to the Englith and St. George’s
channels. b

That valuable friend of mankind, Benja-
min Franklin, LL. D. F.R. S, and honor-
ary member of the Royal Academy of Sci-
ences at Paris, whofe piercing eye and com-
prehenfive Judgment let nothlng efcape him,

G3
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has, in one of his philofophical letters*, by 3
fingle inftance, accounted more rationally for
the caufes and progrefs of ftorms, than all
who have gone before him have done ; with
this farther advantage, that his reafoning
is confirmed by obfervation.

<« | think, fays he, that our wortb-eaft florms
in Norcth-America begin firit, in pomt of
time, in the Jouth-weft parts: that is to fay,
the air in Florida and Georgia, the fartheft
of our colonies to the fouth-weff, begins to
move fouth-wefterly before the air of Carolina,
which is the next colony #orth-eafiward ; the
air of Carolina has the fame motion as the
air of Virginia, which is ftill more north-
eafftward ; and {o on wmorth-cafterly through
Penfilvania, New-York, New-England, &c,'%
quite to Newfoundland.

“ Thele north-eaft ftorms are generally very
violent, continue fometimes two or three
days, and often do confiderable damage in
the harbours along the coaft. They are at-
tended with thick clouds and rain.

* Letter XXXVI,
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®“ What firlt gave me this idea, was the
following circumitance. About twenty years
ago, a few more or lefs, I cannet from my
memory be certain, we were to have an
ecliple of the moon at Philadelphia, on a
Friday evening. about nine o’clock. I in-
tended to oblerve it, but was prevented by a
#orth-eaft ftorm, which came on about feven,
with thick clouds as ufual, that quite obfcu-
red the whole hemifphere. Yet when the
- poft brought wus the Bofton news-paper,
giving an account of the effetts of the fame
ftorm in thofe parts, I found the beginning
of the eclipfe had been well obferved there,
though Bofton lies north-eaft of Philadelphia
about four hundred miles. This puzzled me,
becaule the ftorm began with us fo {foon as
to prevent any obfervation, and being a
north-eaft ftorm, I 1magined it muft have begun
rather {ooner in places farther to the »orth-
eaftward, than it did at Philadelphia. 1 there-
fore mentioped it 1n a letter to my brother
who lived at Bofton; and he informed me
the ftorm did not begin with them till near
eleven o’clock, fo that they had a good ob-

G4
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fervation of the eclipfe : and upon comparing
all the other accounts I received from thé
feveral colonies, of the time of the beginning
of the fame ftorm, and fince that of other
ftorms of the fame kind, I found the begin-
ning to be always later the farther nortb-
eaftward. 1have not my notes with me here
in England, and cannot, from memory, fay
the proportion of time to diftance; but I
think 1t 1s about an hDur to cvcr}f hundred
miles.

¢« From thence I formed an idea of the
caufe of thefe ftorms, which I would explain
by a familiar inftance or 'two—Suppf‘*fe a
long canal of water ftopped at the end by a
gate. The water is quite at reft till the gate
1s open, then it begins to move out through
the gate; the water next the gate is firft in
-i‘noticn, and moves towards the gate; the
water next to that firft water moves next, and
fo on fucceflively, till the water at the head
of the canal is in mation, which is laft of all.
In this cafe all the water moves mdeed to-
wards the gate, but the fuccelfive times of
beginning motion are the contrary way, viz.

L&
s
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from the gate backwards to the head of the
canal.—Again, {uppofe the air in a chamber
at reft, no current through the room till you
make a fire in the chimney. Immediately
the air in the .chimney being rarefied by the
fire, rifes; the air nexy the i:himnc}r flows in
to fupply it’s place, moving towards the chim-
ney ; and, in confequence, the reft of the
air fucceffively, quite back to the door.
Thus, to produce our north-eaft ftorms, I
fuppofe fome great heat and rarefattion of
the air in or about the gulph of Mexico;
the air then rifing has 1t’s place fupplied by
the next more northern, cooler, and there-
fore denfer and heavier airy that, being in
motion, is followed by the next more nor-
thern air, &c. &c. in a f{ucceflive current,
to which current our coaft and inland ridge
of mountains give the direction of nortk-eaft,
as they lie nortb-eaft and fouth-weft.

. “ This I offer only as an hypothelis to
account for this particular fact ; and, perhaps,
on farther examination, a better and truer
may be found. I do not fuppofe all ftorms
generated in the fame manner., The north-

¢
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welt thunder-gufts in America, I know are

not.”

If accounts from different parts of Europe
were compared on the above-mentioned very
great fall of the barometer on the 22d of
November, 1768, with the fame accuracy as
was done in America by the judicious Dr.
Franklin, the origin ahd progrefs of {torms
which probably accompanied this fall, might
be traced. To our woeful experience, we
in England long felt the confequences of the
effets which attended the fubfequent fall of
the barometer, from the goth of November
to the 3d of December of the fame year, in
the deluges of rain which fell almoft uni-
verfally. |

Heretofore, the general idea was, that
the prcgrefs of the ftorm was to be eftimated
by the cclerity of the wind: and hence a
velacitj,r was fometimes affigned to the wind,
which perhaps {carcely ever exifted; as Dr.
Franklin’s obfervations have fully proved.

Certain 1t 1s, that the charater of the fea
fon 1s lefs fteady at the equinoxes, and*more
regular during the intermediate months. The
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advocates for the celeftial influence on the
atmofphere think, that the changes of the
weather are in a great meafure regulated by
the moon’s place in the zodiac, or by her
fituation with refpeét to the {fun: but obfer-
vation has not yet afcertained any thing on
this head.

Whatever the caufes of the changes in the
weather, or, what is nearly the fame, in the
motion of the quickfilver in the barometer,
may be, whether ccleftial or terreftrial, their
effeé@s are generally felt over a confiderable
extent of country at the fame time. Every
one may be affured of this, by comparing
accounts kept at diftant places, of the play
of the barometer. They will find, that the
great falls or rifes of the mercury hap-
pen nearly at the fame time, in almoft all
the northern countries of Europe; I fay
nearly, becaufe a difference will be obferved,
ufually attending the direction of the wind.
If thefe caufes were celeftial, the effelts
would be univerfally the fame, except where -
varied by the fituations with regard to feas,
mountains, &c. As this i1s not the cafe, the

¢
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caufes muft probably be fought for in the
earth. - This opinion is favoured by the eb-
fervations of miners, who have been gene-
rally fenfible of fome prognofticating circum-
ftances in mines, before any change of the
weather appeared 'in the air.

The hurricanes which defolate Saxony are
all formed in, or at leaft all proceed from the
mines in the mountains of Freyberg, fituated
fouth-weft of Drefden and fouth-eaft of Leip-
zig ;3 as 1s remarked by Count Algarotti, in
his 8th letter to Lord Hervey.#

Even the limited fore-knowledge above
pointed out would be of great ufe to the
hufbandman, if duly attended to; for in-
ftance, at the time of hay-making, when it
would be of confiderable advantage for him
to be able to judge whether he may cut his
grafs with a profpect of fair weather to dry it;
and at all times of the year, in order to his
octting ready every thing neceflary for car-
rying into execution the works proper for
each feafon.

Befides a barometer, for the purpofes

* See ALcaroTTi’s Letters upon Rufiia,
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above-mentioned, it is likewife neceflary for
whoever would keep an exact regifter of the
weather, to be alfo provided with a thermo-
meter, in order to notice and mark down the
changes which happen in the heat or tempe-
rature of the air. This is not a matter of
curiolity only, but of real utility : for, from
the changes in the temperature of the air,
which attend every change of weather, fome
happy genius may poflibly difcover caufes of
the alterations in the degrees of heatr, which
may lead to a more fatisfattory account than
any we yet have, of the changes of the year.

Every change of the weather is attended
with a change in the temperature of the air,
which a thermometer placed in the open air,
will point out, fomenimes before any altera-
tion is perceived in the barometer. This
change in the temperature of the air arifes
from caufes yet unknown to us, and of which
the difcovery fhould be the obje&t of the
curious odlerver. The early intimations of
changes 1n the weather given to miners,
when working deep under ground, makes it
probable, that the temperature of the awr de-
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pends much on what paffes: beneath the {uf-
face of the earth; and this is confirmed by
every general thaw, in which. the ice is as
much melted in the under part (and thereby
loafened from the earth,) as it is on the fur-
face. The uncommon degree of heat which
fometimes happens in the winter and early in
{fpring, muft likewife be cccafioned by fome-
what proceeding from the earth; as does
alfo, probably, the fultry heat frequent in
the fummer, and which is generally the fore-
runner of thunder.

The knowledge of the exal&t degree of
cold in the winter, is of confequence to the
farmer ; for it has been obferved, that when
the froft 1s fo keen as that the thermometer
finks fourteen degrees on Fahrenheit’s fcale,
moft fucculent vegetables are thereby de-
ftroyed, fuch as almoft all the cabbage or
kale tribe, turneps, &c. for their juices
being then frozen hard, their yeflels are there-
by torn afunder or fplit, fo that when the
thaw comes on, the whole fubftance, for
inftance of turneps and apples, runs into a
putrid mafs, In this cafe, the moft hkely
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way to prevent their being loft, or at leaft to
prevent a total lofs of them, is to immerfe
what is fo frozen in cold water, till the froft
is extratted by the water : the lofs is thereby
delayed a little, and indeed only delayed;
for what is not ufed very {peedily, will foon
putrefy, notwithftanding this care. The
knowledge of this confequence of fo fevere a
frolt, may however put the farmer on fome
method of repairing the lofs he fees coming
on, Time may point out other ufeful obfer-
vations, which may arife from the knowledge
of what may, be difcovered from the changes
in the thermometer.

A ftri& oblerver of the weather may alfo,
rightly, wifh to keep an account of the de-
gree of moifture of the air, or at leaft of its
fenfible variations. There are feveral means
of doing this ; for whatever body either fwells
or fhrinks by moifture or drynefs, is capable
- of being formed into an hygrometer: fuch
are moft kinds of wood, efpecially white
wood, as poplar, birch, plane, ath; even
deal will do. On this prineiple it is, that
wedges of well-dried wood are made ufe of
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to cleave or raife rocks or ftones: for as the
moifture of dew, rain, or water applied to
them, enters into them, they {well and over-
come an inconcetvable refiftance. Ropes or
ftrings made of hemp, flax, or any other ve-
getable fubftance, become alfo hygrometers,
This is well known to failors, who, according
~ to the drynefs or moifture of the air, find the
fhrouds of their veffels flack or tightened, {o
as, in the latter cafe, to be in danger of
breaking. The uvfe that was made of water
applied to' the tackle employed in railing
the famous obelifk at Rome, is well known.

Stretch a cord or fiddle-ftring, faftened at
one end over a pulley, and to the other end
tic a weight: this will rife or tall as the air
becomes dry or moift, and confequently be
an hygrometer.

Animal {ubftances twifted and dried anfwer
the fame purpofes, as fiddlers often find to
their coft, when the too great moifture of the
air breaks their {lrings.

A great misfortune attending the ufe of all
shefe lubltances is, that by ule they become
fenfibly lefs and lefs dccurate, fo as at length
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fiot to undergo any vifible alteration from the
different ftates of the air, in regard to dry-
nefs or moifture. On this account a fponge
may be preferred, as being lefs liable to
be fo changed. To prepare the fponge,
fitft wath it in water, and when dry, wath it
again in water wherein Sal Ammoniac, or falt
of Tartar, has been diffolved ; and let it dry
again. Now, if the air becomes moift; the
fponge will grow heavier ; and if dry, 1t will
become lighter.

Oil of vitriol is found to grow fenfibly
lighter or heavier in proportion to the leffer
or greater quantity of moifture it imbibes
from the air. The alteration is fo great,
that it has been known to change it’s weight
" from three drams to nine. The other acid
oils, or, as they are ufually called, {pirits, or
oil of tartar per defiquium, may be fubftituted
in lieu of the oil of vitriol.

In order to make an hygrometer with thefe
bodies which acquire or lofe weight in the air,
place fuch a fubftance in a fcale on the end
of a fteel-yard, with a counterpoife which

fhall keep it in equilibrio in fair weather:
H
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the other end of the fteel-yard, rifing or
falling, and pointing to a graduated index,
will fhew the changes. Whoever would be
more accurately informed, may confult the
Philofophical Tranfactions.

It was obferved by the antients, that the
early or late arrival of birds of paffage indi-
cates the nature of the approaching feafon ;
whether it will be early or late, fevere or mild.
In the fame manner, Linnzus advifes huf-
bandmen to mark the firft figns of a begin-
ning vegetation of fuch plants as grow wild,
and are natives of the climate ; for that they,
by their early or late fhooting, inform the at-
tentive farmer of the approach of {pring.
He advifes the hufbandman to extend thefe
remarks to different plants, whofe vegetation
has been obferved to coincide with the times
of fowing particular feeds. Thefe are objeéts
highly worthy of a place in fuch a journal of
the weather as there fhill remains too much
rcom to with for; becaufe facts of this =
kind would remain, from year to year, a
regifter of the ftate of every article any way
relative to rural oeconomics : and upon this
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principle it is, that M. Duhamel has very
judicioufly added to his journal of the weather,
an account of the ftate of all the vegetables
and animals ufeful in a farm ; or, which is
the fame, of the effects of the weather on them.
- The only method by which the changes of
the weather can be traced with precificn, un-
doubtedly is to keep regular regifters of the
weather, and mark every appearance in the
heavens or on the earth, which may tend to
point out the approaching feafons.. The
very bufinefs of the farmer neceffarily keep-
ing him much in the open air, would render
this an eafy tafk to him; and his progrefs in
fixing facts, and in drawing judicious con-
clufions from them, would perhaps be much
more {peedy and fuccefsful than he himfelf
might expect. |

Having but few rules relative to the
Changes of the Seafons, founded on obfer-
vations, unlefs the fhepherd of Banbury’s be
reckoned fuch, I fhall endeavour to collect
the moit rational that I have met with, and
accordingly begin with his

24th Kule. If the laft eighteen days of Fe-

15 U
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bruary and the firft ten days of March * be for
the moft part rainy, then the [fpring and fum-
mer quarters will be fo too : and 1 never knew
a great drought but it entered in at that [eafon.

5 5th Rule. If the latter end of Ofober and
beginning of November be for the moft part
warm and rainy, then Fanuary and February are
like to be frofly and cold, except after a very
dry fummer.

26th Rule. If Ofiober and . November be
inow and froft, then Fanuary and February
are like to be open and mild,

M. Claridge gives us the following obfer-
vations made by our forefathers ;

Faniveer freeze the pot by the fire.

If the grafs grow in Faniveer,

It grows the worfe for’t all the year.

The Welchman had rather fee his dam on the bier,
‘T'han fee a fair Februcer.

March wind and May fun

Makes cloaths white, and maids dun.

When April blows his horn,

It’s good both for hay and corn.

* It is to be obferved, that the fhepherd reckons by
the old ftile.
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An April flood

Carries away the frog and her brood.
A cold Mayand a windy

Makes a full barn and a findy.

A May flood never did good.

A fwarm of bees in May

Is worth a load of hay.

But a fwarm in Fuly

Is not worth a fly.

The following rules are laid down by Lord
Bacon :

If the wainfcot or walls that ufed to fweat
be drier than ufual, in the beginning of win-
ter, or the eves of houfes drop more flowly
than ordinary, it portends a hard and frofty
winter : for it thews an inclination in the air
to dry weather, which, in winter, 1s always
joined with froft.

Generally, a moift and cool fummer por-
tends a hard winter.

A hot and dry fummer and autumn, efpeci-
ally if the heat and drought extend far into
September, portend an open beginning of
winter, and cold to fucceed towards the latter
part of the winter, and beginning of {pring.



102 ANYESBEAY ON

A warm and open winter portends a hot
and dry fummer ; for.the vapours difperfe
into the winter fhowers: whereas cold and
froft keep them in, and convey them to the
late {pring and following {ummer.

Birds that change countries at certain fea-
fons, if they come early, fhew the temper of
the weather, according to the country whence
they came: as, in the winter, wood-cocks,
fieldfares, fnipes, &c. if they come early, fhew
a cold winter; and the cuckoos, if they
come early, fhew a hot fummer to follow.

A ferene autumn denotes a windy winter ;
a windy winter, a rainy {pring; a rainy
{pring, a ferene fummer ; a ferene fummer,
a windy autumn: f{o that the air, on a ba-
lance, 1s feldom debtor to itfelf ; nor do the
feafons fucceed each other in the fame tenor
for two years together.

Mr. Worlidge remarks, that

If at the beginning of the winter the fouth-
wind blow, and then the north, it is like to
be a cold winter: but if the north-wind firft
blow, and then the fouth, it will be a warm
and mild winter,
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If the oak bear much maft, it forethews a
fong and hard winter. The fame has been
obferved of hips and haws. '

If broom be full of flowers, it ufually fig-

nifieth plenty.

‘Mark well the low’ring almondsin the wood;
If od’rous blooms the bearing branches load,
The glebe will anfwer to the fylvan reign,
Greatheats will follow, and large cropsof grain.
But if a2 wood of leaves o’er fhade the tree,
Such and fo barren will the harveft be.

In vain the hind fhall vex the threfhing floor,
. For empty chaff and ftraw will be thy ftore.

VIRGIL.

This obfervation, fays Mr. Worlidge, hath
proved for the moft part true for feveral
years now paft; as in 1672 and 1674 there
were but few nuts, and cold wet harvefts: in
1675 and 1676, were plenty of nuts, and
heavy and dry harvells ; but more efpecially
in 1676 was a great thew of nuts, and a very
hot and dry harveft fucceeded.

The exceflive cold of this winter, fays M.
de la Hire, fpeaking of that of the year
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1709%, in which the thermometer funk to 5
degrees on the 10th of January, came on
without any confiderable wind, and what
lictle wind there was, came from the fouth ;
and when the wind increafed and turned to
the north, the cold diminithed. The moun-
tains of Auvergne, which are to the fouth
of Paris, were at that time all covered with
{now.

Another furprifing thing was, that notwith-
flanding the violence of the cold, the river
Seine was not entirely frozen over at Paris,
but the middle of it’s current continued free,
except that there floated in it large pieces of
ice: yet in lefs rigorous winters it hath been
often fo frozen, that carriages could pafs
over it. The cold of this winter was {o {ud-
den, that the ice at the edges, and in the
lefier rivers, was {o faft bound at once, that
few flakes of it broke off, and they generally
fell in the middle of the ftream ; {o that the
violence of the froft was in part the caufe
that the river Seine was not frozen over.

¥ Memoires de I’ Academie Royale des Sciences, pouy.
Pan 1709, '
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Though the year 1714 was dry, the rain
being only 14 inches and  ; yetas there were
many thick fogs during the whole of that
year, the harveft was very plentiful, and the
fruits were extremely well ripened. Fogs are
much more ferviceable than rains, for the
nourifhment of plants.*

Before I conclude, 1t may not be amifs to
obferve, how different the weather fometimes
is in climates not very diftant. In the year
1751, we had a very rainy fummer through-
out England, and the barometer was very
unfettled. At the fame time an extraordi-
pary drought prevailed in Italy. §

At Breft, in the year 1725, the barometer
feemed fixed at 26° 4/ from the 2d of Fe-
bruary to the 1ft of September, when it rofe
fuddenly to 28°. The rains were exceflive 3
a perfet deluge drowned every thing there-
abouts. At the fame time the weather was,
as ufual, changeable at Paris. |

* Memaires de I Academie Royale des Sciences, poar
Pan 1714.

1 Borlafe’s Natural Hiftory of Cornwall, p. zo.

t Dela Hire, ubi fupra, pour Pan 1725,
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HIS month was exceedingly cold

and dry ; the barometer as high as it
was ever feen; the wind conftantly N. and
N. E. attended with very little fnow. No
rain at Berne. Our lakes were frozen {o hard,
that they bore every kind of carriage without
rifk, the ice being fix inches thick.

The cold penetrated to fuch a degree, that
the wine was frozen in feveral vaults ; and in
our fields and vineyards, the earth was frozen
three feet deep. Many vines, efpecially the
old ones, and even chefnut trees and oaks,
were {plit by the feverity of the froft, parti.
cularly on the heights. Where a good deal
of fnow had fallen, the fprings were not
ftozen ; but in other places they were dried
up, by which means the water of the river
Aar was extraordinary low.

In the beginning of the month, the froft
was exceedingly fevere ; about the middle, it
abated; but towards the end, it fet in again
¢s hard as at firft. The fky was cloudy

2
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during the feverity of the cold, and there
were frequent fogs.

The crops fown in  the autumn, efpecially
in moift foils, made a poor appearance. The
froft penetrated leaft deep in the grounds on
which fcourings of ponds, &c. or marle had
been laid ; thefe fubftances preventing the
foil’s being frozen fo hard as it would other-
wife have been.

The paftures which had been watered were
one continued fheet of ice, and it was feared
they would be greatly damaged by it.

Pleurifies were very frequent during this
month. In fome places dyfenteries began.
Some were attacked with apoplexies, violent
coughs, rheums, and other diforders of the
feafon. The cattle continued very healthy,

except the fheep, many of which were feized
with inflammations on the lungs,

E A B RSt

H E. beginning and end of this month
were very cold: the middle of it was

fomewhat milder. The froft penetrated fo
2
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deep into the houfes, that the carrots, pota-
toes, and other plants of this kind were
frozen in moft of our cellars, and in holes
dug in the earth for fheltering them.

The barometer varied greatly, being fome-
times very high, and fometimes very low.

The wind blew moftly from the north, and
rarely from S. or W. No rain.

The ground under corn looked like a
fallow, the blades being quite yellow. It
was not till the end of the month that they
began to turn green. The great quantities
of fnow deeply frozen in the vallies between
the mountains, and in fthaded places, threat-
ened much danger to the corn.

The damage done to the vines could not
be judged of this month, but it was plain
they had fuffered very much; for in places
where fome began to prune them, their wood
was yellow and quite dry. The earth could
not yet be opened about them.

Some mild days melted the greateft part
of the ice that covered the paftures, and in
the places where that happened they appeared
pretty green.
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Trees fuffered exceedingly from the cold;
great numbers of them being fplit. Moft of
the laurels, fig-trees, and rofemary buihes;
perifhed, and [carce any thing efcaped in the
gardens.

Notwithftanding the rigour of the weather;
ftorks appeared towards the latter end of the
month, but fomewhat later than ufual.

The bees did not efcape the feverity of the
cold, which killed great numbers of them.
They began to go out on the 17:th, and their
hives were cleaned.

Putrid fevers, pleurifies, rheums, and in-
flammations in the throat, prevailed. Few

children efcaped the meafles. Many fheep
ftill died.

Mg et

H E beginning and end of this month
were cold ; the latter, efpecially, was
rainy and ftormy : the middle of it was pretty
mild and agreeable. The fnow and ice
melted ; though 1t fnowed a little towards
the end of the month. The lake of Bienne
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was fo ftrongly frozen on the firlt of March,
that a carpenter built a foacious booth a con-
fiderable way out upon the ice, and made a
very great fire in it. The ice did not become
loofe on the fides of the lake till the middle
of the month, and it continued in one entire
piece in the middle till the 23d and 24th.

The wind blew generally from the N, E.
and N. W. Rain fell to the depth of % an
inch.

Contrary to all expeltation, the young corn
looked well. The light and wet foils only
had fuffered. Our hufbandmen began to
fow their fpring crops; but the feafon was
{fo cold and wet, that they were obliged to
give it up. .

The hurt which the vines had fuftained from
the froft appeared now more and more:
almoft all thofe that were fix or feven years
old, perithed. In general, the vines in the
plains and light foils fuffered more than thofe
on hanging grounds and ftrong foils. The
vine-yards facing the North fuffered leaft.
The vines bearing red grapes perifhed
molt, Tew were yet laid down, the effects

I
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of fo doing being ftill very uncertain, To-
wards the end of the month the pruned vines
began to weep, and upon cutting them ane#ﬁ;;
the wound was of the colour of a rotten
apple. The buds fell off in powder with the
{lighteft touch.

The paftures remained covered with ice
till the middle of the month, when the earth
was thawed ; but there was yet no verdure
even in places free from ice. The firft vio-
lets were feen on the 8th.

The gardens, in which fcarce a plant had
efcaped the feverity of the cold, began to be
Iiut in order in the beginning of this month.

The cold nights kept back’ the bloom of
the trees. In the fecond week the apricots
began to bloffom ; but they fuffered much
from the cold. Of all the fruit trecs,
the figs fuffered moft from the cold. The
other trees were full of bloffoms. The fervice
trees, which ufually blofilom in February,
were not in bloom this year till the end of
this month.

Moft of the bees perithed ; and we were
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obliged to feed thofe that remained, to pre-
ferve them from the fame fate.

Putrid fevers and pleurifies carried off
many people ; and the fheep ftill continued
to die.

A B ROvESE]

H E weather was dry and fine during

this month, though the nights were a
little cold, with a few hoar-frofts. There
was frequent thunder, accompanied with
cold rains. The N. and N. E. winds pre-
vailed moft.

The barometer varied but little.

The winter corn in general looked well,
and the {pring corn came up very well every
where, the feafon being very favourable.

The paftures did not recover their verdure
till the end of the month, The froft had
deftroyed the turf in many places. Towards
the end of the month, dews and mild rains
brought the grafs on very quick.

This month fhewed us how much the

1'e
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vines had fuffered. Half of them had pe-

rithed ; in fome places fcarce one remained
out of forty; and what rendered this lofs
the more grievous, was, that the beft were
thofe which fuffered moft.. Thofe which
were not deftroyed, began to bud about the
middle of this month ; and the roots of thofe
whofe branches had been killed made fhoots,
from which, however, no fruit could be ex-
pe&ed, till after they fhould be pruned and
laid down. The vines were dug round from
the beginning of this month.

The feeds fown in gardens rofe but flowly,
owing to cold winds; and flowers alfo felt
the unkindly feafon.

The trees bloffomed furprizingly = well.
The almonds were in bloom on the 12th,
The walnut-trees promifed well.  The cher-
ries weré in bloom by the 21ft, and made a
promifing appearance. Not fo the apples,
and ftill lefs the apricots and peaches.

Some hives of bees were preferved by dint
of care, and by feeding them.

The mghtingale was heard on the 4th,
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and the cuckow the next day. The fwallow
appeared at the fame time.

The feafon ftill continued fickly, though
few died. All creatures were healthy, ex-
cepting that fome dogs ran mad.

) R

ROM the beginning to the end of this

month the weather was cold and rainy,
with frequent hail. The depth of rain that
fell here (at Berne) was 6 inches .

The winter corn was thin and ftinted,
owing to the cold and wetnefs of the feafon
though in fome places it had a better appear-
ance. The {pring-corn promifed well, efpe-
cially on dry foils; the ftrong foils being
chilled by the fréequent rains. The rye was
in ear on the 8th, and in bloom on the 20th,
when the wheat was not yet in ear. The
barley was in ear on the r4th.

The paftures promifed but a {canty crop of
grafs, of which a coarle ftrong fort had taken
much the afcendant; the finer having been
checked or deftroyed by the inclemency of

I3
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the weather. The up-land paftures; or thofe
which had not been watered, promifed the
beft.

The cold and too much rain did great
damage to the vines, and made them fhoot
forked. Many plants of them which were
thought to have been killed, began to make
{hoots. The fmall vineyards fared better
than the large.

The fruit was well fet, and promifed plenty,
though the frequent cold rains made much
of it fall off the trees, and caterpillars did
here and there confiderable damage: above
‘all, the fly hurt the peaches in particular. In
fome places, a fouth-wind did great damage
to the apple-bloffoms.

The young pigs were trained up for fat-
tening ; and during the whole month clover
was cut and carried to fodder the cattle,

The cold feafon did great injury to the
bees, infomuch that there was not one [warm
this month, and we were obliged even to
“feed the weakeft hives.

The hemp and flax were fine in fome
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places, though not in thofe where the hail
had fallen,

The whooping cough was frequent in the
beginning of this monthj; as were alfo coughs,
hoarfenefls, and oppreffion on the breaft ;
and the diforder on the lungs of cattle had
not ceafed.

el N B

H I S month was as variable as the pre-

ceding, the weather being for the moft
part cold and rainy. There were but few
fair days. The depth of rain amounted to 4
inches 3, and fnow fell even on the lower
mountains. The North wind prevailed in
fome places, and in others the Weit.

The winter corn continued very thin, and
was full of weeds. The fpring corn, on the
contrary, looked pretty well. Barley began
to be reaped on the 23d.

Paftures, efpecially the wet ones, yielded
but little hay, and that could fcarcely be
made on account of the conftant rains. The
lower meadows were damaged by the over-

I4
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flowing of the rivers, which alfo obftru&ted
the making of hay and getting of it in.

The c¢old feafon likewife threw the vines
back very much. ‘The drefling of the vine-
yards was finithed with the month. Their
firft bloom appeared on the 14th and 14th,
and 1t was not gone off at the end of the
month, owing to the very cold feafon. The
very high winds broke off many of their
branches.

The cold and wet feafon continued to
incommode the cows.

It was equally unfavourable to the bees,
though they {warmed during the whole of
this month.

The fruit fell off the trees in great quan-
tities, and thereby difappointed our hopes of
plenty. Theflaxand hempwereingreat beauty.

Frequent aches were felt every where, and
fome dogs ran mad.

R AR

HE weather continued very change-
<. able, cold, and wet, during this month.
The depth of rain was 6 inches % The
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wind generally Weft. The rivers overflowed
in moft places, and did great damage to the
hay. In the night of the roth an aurora
borealis appeared, and lafted till late.

On the 1oth we began to reap our winter
barley, which was rather thin, but the ears
were very fine. The winter and {pring
wheat anfwered pretty well; though the
former was much laid by the continual rains,
which likewife rendered 1t {mutty in fome
places. Harveft continued from the middle
to the end of this month, and in fome places
till pretty far in the next,

On the 8th was gathered the rape-feed, of
which there was not above half a crop,
owing to the coldnefs ‘of the winter, and to
it’s bloom having been deftroyed.

The lower meadows fuffered exceedingly
by their being in general overflowed tll the
end of this month, fo that fcarce any hay
could be made on them, and the little that
was made was extremely damaged. On the
contrary the aftermath, e¢ipecially on the
higher grounds, was very good.

The feafon ftill continued unfavourable to

i
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the vines. Their bloom did not go off till
towards the middle of this month, and the
grapes were few and very unequal. A few
warm days at the end of the month fwelled
them confiderably.

The flax and hemp grew very unequally;
and. were very full of weeds. They were
both plucked about St. James’s-day.

L i R € o 2 PR

vE YHROUGHOUT the whole of this

. month, the weather was extremely fair
apd dry. We had not.any where above
half an inch of rain, and the wind was gener-
ally nocrth, which contributed much to the
drying of the earth, There was thunder on
the 29th, when the lightening burnt a houfe.

The dry feafon favoured the harvefting of
oats, which yielded a plentiful crop. The
fpring wheat ran more nto ftraw than corn,
and a too fudden ripening prevented it’s
plumping. The wheat and mellin yielded
but little when threfhed, and likewife at the
mulk
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It was not till this menth that the hay in
the lower meadows could be made. The
orals was coarfe, dirty, and rotted in many
places ; and the aftermaths turned out poorly,
having been burnt up by the exceflive drought.

. The grapes were almoft feen to grow in
the beginning of this month; but the heat
and drought ftopt their progrefs, and burnt
them up. What fruit remained fell off
through the drought, and all the walnut,
chefnut, and acorn kind, were ftinted and
looked poorly.

For want of grafs and water, the cows
loft all their milk. |

The garden plants, all burnt up and de-
ftroyed by vermin, were truly piteous to
behold.

The whooping cough was frequent among
children, and dyfenteries broke out in many
places.

8 BEA i B BR,

HIS month continued very fair, the
wind being chiefly North. Hoar-
frofts appeared about the middle of the
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month. On the 8th there was a fuffocating
fouth wind.

A rain which fell in the beginning of the
month prepared the earth excellently well
for the feed time, and rendered it much eafier
to plow, which had been greatly hindered by
the drought. The feed fown after this rain
rofe very well.  The whole of the rain was
an inch and a quarter.

The aftermath continued poor in fome
places and was plentiful in others.

The grapes ripened fuddenly, continued
fmall and little in quantity, the heat having
made many fall off.

The gardeéns and fruit continued in their
perifhing ftate.

The bees yielded little honey.

Befides the whooping cough, the fmall-
pox feized the children, dyfenteries conti-
nued here and there, and carried off more
children than grown perfons. Many pea-
fants cured themfelves of this laft diforder,
by taking an infufion of rue in milk in which
fome kidney fuet was melted.
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H E weather continued very fine

during this month. More rain fell in
the firlt half of it, than in the laft. The
quantity of it, in all, was 5 % inches. The
nights became colder, and the hoar-frofts
increafed. The night of the 31ft was re-
markable for a violent ftorm of wind with a
great fall of rain,

The feed time continued to the beginning
of this month. The laft fown feed came up
very well. The crop of buck-wheat was
but poor. There were but few potatoes on
dry fituations, occafioned by the drought.

A fecond crop of hay was cut in fome
places till the middle of this month. The
paftures in general had recovered, and
yiclded plenty of food, which, in fome
meafure, fupplied the want of fodder,

The vintage began on the 13th. But
very little wine was made. The apples for
cyder were gathered in the beginning of this
month,
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The bees were in good condition, and
their hives heavy.

The dylentery continued, but without
blood. |

N0 7 By BEECR,

HIS month was allo dry and fair.
There was little rain (only % an inch,)
but thick fogs. The wind generally N. and
Nasks
Many {prings were dried up.
The vineyards were drefied.
The corn looked well every where, though
rather thin in fome places, |

Dy C s M BaE SR;

H IS month was pretty cold, and the

{ky moftly clouded. The continued

drought rendered the waters very low.—

Springs which had never been known to

fail, were dried up; and many mills ftood

ftill for want of a ftream to turn them, |
The corn made a fine appearance,
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A

A IR, the effeés of, on water raifed into it, page
' Attrats water, g. When moft and when
leaft difpofed fo to do, 7. i5 imbibed by water, 8.
Dr. Halley’s account of it, g, 10, Why, fome-
times, remarkably thick, heavy and dry, 15. Isal-

- ways coldeft in proportion to the height in the atmo-
fphere, 16. How affetted by rarefation;, and by
condenfation, 44, 1. How the caufe of wind, 48,

. 51, How affected by vapours, sz.

Animavs are affected by the changes of the weather,
and why;, 27, 75. Prognoftics of the weather taken
from them, 27, 46, 98, 102.

AnTiEnTs (the) feem to have been more attentive to
the changes of the weather, than the moderns, 2z, 79.
Though lefs enabled, and wherein, to make obfer-
vations thereon, 2. Formed a judgment of the ap-
proaching feafon from the early or late arrival of birds

~of paffage, g8. ‘

ArmospHERE (the) how affeted by water, 5 ; by the
fun and moon, 41; by vapours, 41. * Its effect on
the quickfilver in the barometer, 7. Has an orbit
concentrical with the earth, 16, Means of detor-

mining it’s weight, 74.
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BACON (Lorp), his opinion of the caufes of windss
45 ; and on their fhifting about before they fettle, 72.
His rules to judge of the weather, 101, 10:z.

BANBURY (the Shepherd of) author of the only rules to
judge of the changes of the weather, adapted to this
country, 2. Uncertain who he was, ibid. His rules
for judging of the weather from the fun, moon, and
ftars, 30 ; may be extended to all the heavenly bodies,
and why, ibid. His rules for judging of the weather
from the clouds, 35; wherein different from Mr..
Worlidge’s obfervations, 36 ; and which of them con-
fitent with a fuppofition of Boerhaave’s, 38. His
rules to judge of the weather from mift, 40; are
perhaps liable to fome doubt, and why, 41. His
rules for judging of the weather from rain, 43 : from
the winds, ¢g: from the {eafons, 9g.

Baromerer (the) Ufe of, 7. Obfervations arifing
from the ufe of it, 73. Its ufe in determining the
height of the atmofphere, 73, 83. Prognoftics of
the weather by means of it, 81. How affe€ted by
hich winds, 82. Its play fimilar in very diftant
places, 9I.

Birps of paflage, wherein an indication of the weather,

8, 102,
.BSER HAAVE, his obfervations on the rife of ftorms,

8.
B(%HUN (Mr.) his account of winds, 49.
BORLASE (the Rev. Dr.) his account of the weather
in Cornwall, 5o. -
BuiLpings; how preferved from ligtening, 22, No
buildings fo guarded have ever been hurt by it, 24.
What {cite moft proper for buildings, and why, 71.

C

Circre about the fun or moon, and prognoftics takea
from it, 33.
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CLARIDGE (Mgr.) his account of the Shepherd of
Banbury, and opinion of his rules, 3. Prognoftics of
the weather noticed by him, from our forefathers, 100.

Croups, what, and how formed, 5, 11. Their co-
lour, whence, ibid ; and why they rife to very dif-
ferent heights in the atmofphere, ibid. Prognoftics
of the weather taken from them, 30, 36, 38. Reafon
why they frequently move, at the {fame time, different

~* ways at different heights, 54, 75, :
CoLp ; why greater the higher one aicends, 16. Effeéts
of great cold in vallies, 71. Reafons why hufbandmen
fhould be able to afcertain it’s exact degree in winter,
94. Remarkable effects of the fevere cold in France
in the year 1709, p, 104,

Coxpensation (the effeét of) on watery vapours, g ;
on the atmofphere, 44, 47, 51, ' :

D

DE LA HIRE (M.) hisobfervation onthe afcent of water
into the air, 6. His remarks on the barometer, 73.
His account of the caufes of fair and of rainy weather,
76. Of the remarkably fevere cold in France in the
year 1709, p. 103. :

DERHAM (Dr.) his obfervations on the weather, 15.

Diw, what, and its differences, 7, 8, 13. A old error
concerning the dew upon plants, refuted, 14.

DUHAMEL (M.) his judicious additions to his Jour-
nals of the Weather, g8.

E

Eartn (the) prognoftics of the weather taken from the
furface of, 8. Effefts of the vapours it 1s thought to
emit under water, 4g.

ErLecTriciTY, how effeftually applied to guard againit
danger from lightening, 19, 23.

ExnavraTions ; caufes of their afcent into the air, 6.
Reafon why they fometimes form a thick, heavy, dry
air, 15. Their efleCts on the atmofphere, 52.

K3
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FirE, a principal caufe of the afcent of water, and of
exhalations, into the air, 6.

~ Fog, what, and it’s feveral kinds, 12. Ufeful for the
nourithment of plants, 103, |

FR&NKLIN (Dk. Benjamin) his account of thunder
and lightening, 18. His direttions for preferving
buildings and lives from the fatal effelts of lightening,
22, 26. His obfervations on the temperature of feas
and lakes, 6. His account of winds, 57 3 and of
the caufes and progrefs of ftorms, 86.

FrosT. Freezing cold higher or lower in the atmofphere

* in different feafons, 16. Hoar-froft, what, and how
formed, 17. Effets of fevere frofts in vallies, 70, 71s
and on what vegetables moft partu:ularl}r, 94+

H

Harv, what, and how formed, 17.

HALLEY (Dr.) his account of the formation of dews,
his theory of fprings, and his obfervations on the
air, g, Io.

HeaT, the ‘caufe of the afcent of water, and to what
degree, 6. Is lefs in proportion to the greater height
in the air, 16. An inftance of remarkably hot wea-
ther, 77. Caufes of 1t, 78.

Hurricanes; why a]ways cold, though in hot cuuutnes

- and in hot feafons, 17.

Huseanpmen fhould be able, and why, to prejudge of
the weather and feafons, 79, gz, 94. Linn=zus’s ex-
cellent advice to them for that purpofe, 98. May
eafily, and how, attain that ufeful knowledge, gg.

HYGRI‘JMETE R ; 1’s ufe in _]udgmg of the weather, 95.
How to make one, g06.

I

Ice, even in the fevereft winters, evaporates into the
*air, 7. Rivers are not covered with it fooneft when
the froit is moft fevere, 104.
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InstcTs: prognoftics of the weather taken from them,

- 28, *

Jourxar oF THE weaTHER. Abftrat and refult of
one kept at Southwick in Northamptonthire, 64, 67.
Hints for farther improvement in a Journal of the
weather, gg.

L

Lamps, by their burning, foretell rain, 47.

Licurening, Its refemblance to eleétrical fire, 19e
How drawn from the clouds, 20 ; and conduéted by
metals, ibid. Why particularly apt to damage tall
trecs and lofty buildings, 21. Method of guarding
againtt it, 22, 23,

LINN_EUS, his excellent advice to hufbandmen rela-
tive to the feafons moft proper for their works, g3,

M

MEew, why lefs quick than animals in their fenfations of
the weather, 26,
MeTavs, of all kinds, are good condutors of light-
“ening, 21.
MinEers foretell the changes of the weather, 49, g2.
Mist, what, 7, 12. Prognoftics of the weather taken
from it, 40.
Mock-Suns and Mock-Moons, the caufe of, 33. Prog-
noftics of the weather taken from them, ibid.
Moon (the) prognoftics of the weather taken from, 31,
"35, 41. From a circle about it, 33; and from mock-
moons, ibid.
MounTains, the fummits of, always cold, and why,
“even in the hotteft countries, 16. Prognoftics of the
weather taken from clouds on their tops, 37.

¥

PLINY, his obfervations on the weather, 7.

R
Raix. Mifling rain, what, and how formed, 14. Heavy
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rain, what, and how formed, 15, 17: Prognoftics of
of rain ; from the {urface of the earth, 7 ; from ve-
getables, 26 ; from animals, 27, 28. Signs of rain
from various other caufes, 30, 33, 35, 37, 405 43, 45,
M. de la Hire’s account of rain, 26. Why molt {re-
quent 1n lofty places, 34. |

Rainpow (the) how formed, z0. When thought to
portend wind, and when rain,

Rareraction (the effe&t of) on water, 6 ; and on the
atmofphere, 44, 47, 50. :

Rivers, prognoftics of the weather taken from, 45.

oS

Sea (the) caufe aad nature of winds from, 48, 69g.

Seasons (the) prognoftics taken from, 1co.

SuepHERD (the) of Banbury, See Banrury. Uncom-
mon advantages of fhepherds for making oblervations
on the weather, 3.

Sky (the) prognoftics taken from, 33.

Sw~ow, on mountains, fhews to what height water rifes in
the atmofphere, 5. Evaporates into the air, 6. How, °
frequently, formed, 16, 17.

Sounbs, prognoftics of the weather taken from, 45.

Sournwick, in Northamptonthire, refult of a Journal
of the weather kept at, 64, 67. Wnerein different from
fome of the Shepherd of Banbury’s rules, 40, 61.

Serings, the origin of, 9.

Stars (the) prognoflics of the weather taken from,
305 78

Storwms, figns of, 32, 34, 36, 44, 46, 49, 5§+
Frequently arife from forefts, 42. Their progrefs, 86.
‘Their caunfes, 88.

Sun (the) prognoftics of the weather taken from, 30,
32. From a circle about it, 33; and from what are
called mock-{uns, 1bid.

L

TuerMoMETER (the) obfervations em, 77. It’s ufe in
judging of the weather, 93.
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TrunbER, the caufe of, 18. Directions to petfons ap-
prehenfive of danger from it, 25 ; figns of it, 36.

Vs

Varours, a principal caufe of the formation of, 6.
Are attrated by the air, ibid. How carried off by
'winds, ibid. When moft, and in what form, dropped

. by the air, ibid. Great quantities of them high up in
the air, 10. Caufes of their defcent in the atmo{phere,
ibid. Why, fometimes, the caufe of a thick, heavy,
dry air,-15. Their efefts when emitted from the
earth under water, 49. Their effeéts on the air, 5z.

VEGETABLES, pmgnni‘:ics of the weather taken from,
26, 98. Many, and of what kinds in particular, can-
not refift a certain degree of froft, 94. '

FIRGIL, his account of the prognoilics of the weather
to be taken from animals, 27 ; and from the fun and
moon, 31. Of the figns of an approaching tempett,
55. Of a hurricane, 75. Of the influence of the air
on animal bodies, ibid. L

\'4

WaTteRr, how affeCted at different heights in the air, 3.
Caufes of it’s afcent, 6. Imbibes and abforbs the air
that touches its furface, 8, Is always frezen at a cer-
tain height in the air, 16.

Wearner (the) was accurately noticed by the antients,
2. How remarked by our forefathers, 100. Pliny’s
obfervations on it, 7. Dr. Derham’s obfervations on
it, 15. Prognoftics of it from vegetables, 26, 98 ;
from animals, 27 ; from the {un, moon, and ftars,
30, 33, 41} from clouds, 25; from the tops of
mountains, 37 ; from mifts, 40 ; from founds, 45 ;
from rivers, 46 ; from winds, 47 ; from the changes
of the feafons, 79. An eflential requifite to be oba
ferved in all rules for judging of the weather, 68.
Fair or rainy weather occafioned folely by the winds,
76. Why hufbandmen ought to be able to form 2
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re-judgment of the weather, 79, 02,'94. A ¢ od
_Ij)uur-!nalgﬂf' the weather ftill mug]g:.wgn't :?,-,4 with E?s?t;
for improving future ones, g5." Specimen of one kept
at Southwick, 64, 67 ; and of one kept at Berne in
Switzerland, 108. G ey DO g
Weataer-Dog, or WearHer-Eve, what, 84,
WairrLwinps and WHiRLPOOLS, the effefts of; 57.
Winps (the) carry off much water, and how, 6. Signs
of windy-weather, 33. Wind, what, 47. Caufes o
the ftated winds in this 1fland, 48. Caufe of the fre-
quency of winds from the fea, 1bid. Prognoftics from .
- winds, 47, 59. Wefterly winds their caufe, 48 ; why
generally rainy in England, 69. Northerly winds, a
fien of, 7 ; and their caufe, §5. Eafterly winds, their
general caufe, ibid ; and wherein different in different
parts of this ifland, 69. Southerly winds, a fign of,
7 3 and their caufe, 76. Winds frequently different
in different regions of the air, 54, 75. Proof that the
weft and fouth-weft winds are much more frequent in
this country, than the eaft and north-eaft, 62. The
winds the fole caufe of fair or rainy weather, 76:
The eftect of high winds on the barometer, 81.
Wire, to conduét lightening, 22. _
WORLIDGE (Mr.) his obfervations on the weather;
37, 45 ; on the winds, 72z ; On the rainbow, 73 ; on
the feafons, 102. |















