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P R E F A C E:

/ТТЛ H I N-K I N G it would be wrong in
I me to be the firft publimer of another

pcrfon's difcoveries, cfpecíally when
there was reafon to prefume that the difco-
vercr himfelf'might be induced to communi-
cate them to the public y this eflay has lain by
for fome years, in expectation that my highly
refpcftcd friend, Dr. Benjamin Franklin, would
one day favour the world with what he had b&
fore imparted to me coacerning the аШпШЬе-
tween lightening and the-eleftrical fire, and the

meansofprcfervinghoufesfromthedacgersofthe
foctner, Thatfcruple being nqw removed, by the
Docbr's late publication of his « Experiments and

b " Obfer-
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_" Obfervations on Electricity," with the addi-.
lr tion of his " Letters and Papers on various
•" philofophical fùbjeéts," I at length give the
following íheets (originally intended as a part
of my Treatife on Husbandry) in hopes that
they may be of fome fervice to that eflèntially
necefíary, but too much neglefted clafs of
mankind, huibandmen.

*The advantages which may arife from a
fore-knowledge of the changes of the weather
are fo frequently pointed out in the following
íheets, that I cannot well do more here, than
repeat my advice to farmers, to turn their at«
tention to obfervations of this kind more than
they have generally done, with a probable ex-
pectation of their reaping a crop of ufeful
knowledge: for though ill-founded predictions
have caft a difcredit upon the ftudy of, or at-
tention 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 altera*
tions of the weather, and in fore-feeing thfe
fucceffions of its changes. — The fiiherman»
•who has been long practifed in his bufinef^
feldom unfurls his fails when a ftorm is near,
owing to his confiant obfcrvation of the iky :

and
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and were farmers equally attentive, and had'
once acquired as much judgment in this matter,

they would be as feldom overtaken by tin-
looked for changes.

- They muft not however at all times look fa
high, as to neglect what paflcs around them
on the furface of the earth. The beginning
vegetation of plants, efpecially of the natives

of each country, is a kalendar well worthy

ebfervation, as a directory of the feafons pro-'
per for certain works in the fpring : nor ihc uld
the accidents which happen to even the lefcft
ufeful plants be iiegledted, becaufe they may
afford hints of what ihould be done to prevent
the like evils in plants of greater utility.

Linnasus and his difciples have given ex-
cellent inftruftions on this head. One of them
in particular, Mr. Harold Barck, in his very
ingenious DiiTertation on the Foliation of
Trees, prefented in 1753 to that great, and

hitherto unrivalled fchool of natural hiftory,
the univerfity of Upfal, under the prefidcncc
of the excellent Linnscus, tells us it was the"h
the fourth year fince that illuftrious botanift
exhorted his countrymen to obferve with all
care and diligence, at what time each tree ex-

pands its buds, and unfolds its leaves ; ima.*
b 2 gining
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gining, and not without good reafon, that his;
country, and the fame is equally applicable 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 ad-
vifes the prudent huibandman to watch with the
greateft care the proper time for fowing ; bc-
caufe this, with the divine affiftance, producei
plenty of provifion, and lays the foundation o£
the public welfare of the ftate, and of the pri-
vate happinefs of the people. The ignorant far-
mer, continues he, tenacious of the ways Bnd
cuftoms of his anceftors, fixes his fowing-fca-
fon generally to a month, and fometimes to a
particular day, without confidering whether
the earth be prepared to receive the feed : from
whence it frequently happens, tha.t the fields
do not return what might be expedled, and
that what the fower fows with fweat, the reaper
reap^s with forrow. The wife oeconomiít íhould
therefore fix certain figns 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 heaven-
ly bodies-, entirely negledling the things

which'
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which grow around us. We fee trees орел
their buds, and expand their leaves, from
whence we conclude that fpring approaches,
and experience fupports us in the conclufion :
but no body has yet been able to fliew what
trees Providence intended ihould be our kalen-
dár, fo that we might know on what day the
countryman ought to fow his grain. No one
can deny but that the fame power which brings
forth the leaves of trees, will alfo make the
grain vegetate j nor can any one juilly aflfert
that a premature fowing will always, and every
where, accelerate a ripe harveft. Perhaps
therefore we cannot promife 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, obferve in what order
every tree puts forth its leaves,'according to ifs
fpecies,. the heat of the atmofphere, and the
quality of the foil. Afterwards by comparing
together the obfervations of feveral years, it
will not be difficult to determine, from the
foliation of trees, if not certainly, at leaft pro-
bably, the time when annual plants ought to
be fown. It will be neceíTary likewife to remark
what fowings made in different parts of the
jpring produ.ce the beft crops, in ordpr that by

com-
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comparing theíè with the íeafing of tree*, - it
may appear which is the mpft proper time for
fowing ; nor wiU it be amifs in like manner to
note at what times certain pjants, efpecially the
moft remarkable in every province or country,
blow ; that it may be known whether the year
makes a quicker or flower progrefs.

Linnseus's methods of carefully obferving
the foliation of trees, &c. would undoubtedly
determine right the proper time for fpring-
fowing > arid Pliny, after mentioning the fe-
veral cpnrtellationp by which farmers were
guided in hie time, .inftryiftg the huibandman
with regard to autumnal fowmg, upon a prin-
ciple fimilar to that of QUJ* great modern na-
turalift. " Why, fays he, (Lib. xviii. c. 25.)
** does the huibandman lookup to the ftars, of
" which he is ignorant, whilft every hedge and
*' tree point out the feafon by the fall of their
*' leaves ? This circumftançe wi,ll indicate the
" tempçí ature of the air in every climate, and
" ihew whethpr, the feafon be early or late.
?' This conílitútes an univerfal -rule for the
" whole world ; becaufe trees ihed their
" leaves in every country according to the dif-
ci ference of the ieafons. This gives a ge-r
^ neral fignal for fowing ; nature declaring,

« thaç
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л that ihe has then covered the earth againfl
" the inclemency of the winter, and enriched
" it with this manure."

'Mr. Stillingfleet, who has given uâ a judi-
tious tranflation of ibveral excellent pieces pub-
liihed by fundry difciples of the Linnjean fchooi,
informs us, that he himfelf was told by a
common huibandman in Norfolk, that when
the oak catkins begin to Ihed their feed, it is a
proper time to fow barley : " And why," add?
he, very properly, ** may not fome other trees
** ferve to direct the farmer for the fowing
*' of other feeds ? The prudent gardener nc-
••« ver ventures to put his houfe plants out till
*' the mulberry leaf is of a certain growth."
Hefiod, continues this gentleman, (Mifcella-
neous Trafts, p. 147,) began to fix the proper
feafons for plowing, fowing, &c. by the ap-
pearance of birds of pafiage, or of infefb, or
by the flowering of plants ; but we have no
record of obfervations of this kind being made
tilb Linnaeus wrote. Hèfiod fays, that when
the voice of the crane is heard over-head, then
is the time for ploughing ; that if it ihould
happen to rain three days together when the
cuckow fmgs, late fowing will then be as good
às early fowing} that when fnails begin to creep

our



( * )
out of their holes, and climb up plants, it ú
time to ceafe digging about the vine.

There is a wonderful co-incidence, which
probably takes place in all countries, between
vegetation and the arrival of certain birds of
paflage. Linnaeus fays, that the wood-anemone
(in Sweden) blows from the time of the arri-
val of the fwallow -, and Mr. Stillingfleet finds
by a diary which he kept in Norfolk for the
year 1755, that the fwallow appeared there on
the 6th of April, and the wood'anemonc was in
bloom on the loth of the fame month. Lin-
пжиз obferves, that the Marß-marigold blows
when the cuckow fmgs -, and Mr. Stillingfleet
finds by his diary, that the Marjh-marigold was
in bloflom on the 7th of April, and the cuckow
fung the fame day.

The methods here hinted at deferve the moil
ferious attention of every lover of his country.
A feries of obfervations of thefe kinds, pro-
perly made by intelligent perfons, in different
parts, and afterward rightly compared and
combined, would foon afford almoil infallible
rules to guide the huibandman in one of the
moil important parts of agriculture. I cannot
too ftrongly recommend it to the public fpi-
rited inhabitants of the Britifh dominions in

particular



particular, as a means by which the power and
opulence of this happy ftate cannot fail to be
confiderably inereafed, and the felicity of in-
dividuals tobe confequéntly confirmed.

The principal points neceflary in the mak-
ing of thefe obfervations are, ift. That they
be continued for a due length of time, and
that the time and place of observation be par-
ticularly fpecified. 2dly, That they be made
on the fame fubjefts : and gdly, That the foil
and expoßtiott be carefully noticed and defcribed,
in order to their being duly compared with the
field intended to be fown. The neceflity of
being as exaft as poffiblc in this lait article,
•will appear to every one who does but confider,
what all know, that the north-wind, Jhade*
and a moiß foil, hinder the leafing of trees, as
much as a dryßtuaiion on thtßope of a hill in-
clining to the fouth promotes it.—-Another cir-
cumftance which would greatly facilitate the
application of thefe obfervations, is, to take
the trees in their progreffive order of leafing :
for nature is always regular, and the guide
would then be fure."

The changes of the weather, and their ef-
feóts on both the animal and the vegetable
kingdom, are likewife an object which has been,

С Jon ir
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long purfued by the Royal Academy of
Sciences, and especially of late years by the
juilly celebrated M. Duhamel, in his meteoro-
logical observations publiihed annually in the
Memoirs of that Academy. '

The different focieties of agriculture infti-
tuted in the feveral foreign nations of Europe,
have alfo taken up this fubjeft : that of Berne?
in particular has likewife publiihed annually
obfervations of this kind : thofe of the year
j 766, of which I {hall here fubjoin an abftraót
as a modej worthy of imitation, are the kit of
them that have come to our hands. In jhis ab-
ftract, I fay but little of the weather in Swif.
ferland, becaufe the Berne journal of the ba-
romer and thermometer would fwell this pre-
face too much, and might be thought rather
too local •, though the reader would be furprized
to fee the fimilarity in the motion of the baro-
meter in that country and in this.

Abjkrau
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dbßratf of the Meteorological Observations made by
the Oefonomical Society of Berne, fir the

Tear 1766.

J A N U A R Y .

ПП HIS month was exceedingly cold and
•*• dry ï the barometer as high as it was ever

feen ; the wind conftantly N. and N. E. at-
tended with very little fnow. No rain at Berne.
Our lakes were frozen fo hard, that they bore
every kind of carriage without rifle, the ice be-
ing 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 fplit by the fcverity of the froft, parti-
cularly on the heights. Where a good deal of
fnow had fallen, the fprings were not frozen -,
but in other places they were dried up, by
which means the water of the river Aar was ex-
traordinary 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 as
hard as at firft. The Iky was cloudy during the

с 2 feverity
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fcverîty 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 marie had
been laid -, thefe fubftances preventing the
foil's be>ng frozen ib hard as it would otherwife
have been.

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

Pleureiies 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, ex-
cept the iheep, many of which were feized with
inflammations on the lungs.

F E B R U A R Y .

Г"¥"ч H E beginning and end of this month
JL were very cold : the middle of it was

fomewhat milder. The froft penetrated fo deep
into the houfes, that the carrots, potatoes, and
other plants of this kind were frozen in moft

of



of our cellars, and in holes dug in the earth
for flickering them.

The barometer varied greatly, being fomc-
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 ihow deeply
frozen in the values between the mountains,
and in íhaded places, threatened much danger
to the corn.

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

Trees fuffered exceedingly from the cold,
great numbers of them being fplit. Moit of
the laurels, fig-trees, and rofemary buihes,
periihed, and fcarce any thing efcaped in the
gardens.

Not



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 fevcrity of the
cold, which killed great numbers of them.
They began to go out on the 17th, and their
hives were cleaned.

Putrid fevers, pleurifies, rheums, and in-
flammations in the throat, prevailed. Few
children efcaped the meafles. Many Iheep ftill
died.

M A R C H .
ГТП H E beginning and end of this -nonth

•*• were cold ; the latter, efpecially, was
rainy and ftormy : the middle of it was pretty
mild and agreeable. The fnow and ice melted -,
though it fnowed a little towards the end of
the month. The lake of Bienne was fo ftrong-
ly frozen on the firft of March, that a carpen-
ter built a fpacious booth a confiderable way
out upon the ice, and made a very great fire in
it. The ice did not become looib 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
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The wind blew generally from the N. E. and
N. W. Rain fell to the depth of f an inch.

'Contrary to all expectation, the young Corn
looked well. The light and wet foils only had
fuffered. Our huibandmen 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 wsre fix or fcven years old, pe-
riihed. In general, .the vines in -the plains
and light foils luflfered more than thofe on
hanging grounds and ftrong foils. The vine-
yards facing the North fuffered leaft. The
vines bearing red grapes perifhed moft. Few
were yet laid down, the effecb of fo doing be-
ing ftill very uncertain. Towards the end,of
the month the pruned vines began to weep,
and upon cutting them anew, the woqnd was
of the colour of a rotten apple. The buds
fell off in powder with the flighted touch.

The paftures remained covered with ice till
the middle of the month, when the earth wa.s
thawed \ but there was yet no verdure even in
places free from ice. The firft violets were
fcen on the 8th.

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

The
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The cold nights kept back the bloom of
the trees. In the fécond week the apricots be-
gan to bloflbm -, but they fuffered much from
the cold. Of all the fruit trees, the figs fuf-
fered moil from the cold. The other trees
were füll of blofloms. The fervice trees, which
ufually bloflbm in February, were not in bloom
this year till the end of this month.

Moft of the bees periihed ; and we were
obliged to feed thofe that remained, to preferve
them from the fame fate.

Putrid fevers and pleurifles carried off
many people } and the iheep ftill continued to
die.

A P R I L .
ПГ1 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 prevailed moil.

The barometer varied but little.
The winter corn in general looked well j and

the fpring 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 def-

•troyed the tjurf in ma.ny places. Towards the
çnd



end of the month, dews and mild rains brought
the grafs on very quick.

This monch ihewed us how much the vines
had fuffcred. Half of them had pcriihed ;
in fome places fcarce one remained out of
forty ; and what rendered this lois the more
grievous, was, that the beil were thofe which,
fuffered moft. Thofe which were not def-
troyed, began to bud about the middle of
this month -, and the roots of thofe whofe
branches had been killed made flioots, from
which, however, no fruit could be expecbd,
till after they ihouldbc pruned and laid down.
The vines were dug round from the beginning
of this montli.

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

The trees bloflbmed furprizingly well. The
almonds were in bloom on the lath. The
walnut trees promifed well. The cherries were
in bloom by the 2 »ft, and made a promifmg
appearance. Not fo die apples, and ilill Ids
the apricots and peaches.

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

d The
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The nightingale was heard on the 4th, and
the cuckow the next day. The fwallow ap-
peared at the fame time.

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

M A Y .

T71 ROM the beginning to the end pf 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 dinted, owing
to the cold and wptnefs of the feafon ; though
in fome places it had a better appearance. The
fpring-corn promifed well, efpecially on dry foils;
the ftrong foils being chilled by the frequent
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 car on the i4th.

The paftures promifed but a fcanty crop of
grafs, of which a coarfe ftrong fort had taken
much the, afcendant ; the finer having been
checked or deftroyed by the inclemency of the
weather. The up-land paftures, or thofe
which had not been watered, promifed the
beft.

The



The cold and too much rain did greatdamage
to the vines, and made them moot-furked.
Many plants of them which were thought tu
have been killed, began to make Ihoots. 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-blofloms.

The young pigs were trained up for fatten-
ing i 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 fwarm
this month, and we were obliged even to feed
the weakeft hives.

The hemp and flax were fine in fome places,
though not in thofe where the hail had fal-
len.

The whooping cough was frequent in the
beginning of this month ; as were alfo coughs,
hoarfenefs, and opprefiion on the breaft j
and the cliforder on the lungs of cattle had not
ceafed.

d 2 J U N E
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J U NE.

H E month was as variable as the pre-
•- ceding, the weather being for the moft

part coJd and rainy. There were but few fair
days. The depth of rain amounted to 4 inches
4, and fnow fell even on the lower mountains-.
The North wind prevailed in fome places, and
mothers the Weft.

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 2gd.

Failures, 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 overflowing of
the rivers, which alio obftructed the making
of hay and getting of it in.

The cold feafon likewife threw the vines back
very much. The dreffing of the vineyards
was finifhed with the month. Their firft bloom
appeared on the i4th and 15th, and it was not
gone off at the end of the month, owing to
the very cold feafon. The very high winds
broke off many of tlieir branches.

The cold and wet feafon continued to incom-
mode the cows.
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It was equally unfavourable to the bees,
though they fwarmed during the whole of this
month.

The fruit fell off the trees in great quantities,
and thereby difappointed our hopes of plenty.
The flax and hemp were in great beauty.

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

J U L Y .

ПГ1 H E weather continued very changeable,
A cold, and wet, during this month. The

depth of rain was 6 inches £. The wind
generally Weft. The rivers overflowed in moil
places, and did great damage to the hay. In
the night of the loth an aurora borealis ap-
peared, and lafted till late.

On the loth we began to reap our winter
barley, which was rather thin, but the ears
were very fine. The winter and fpring wheat
anfwered pretty well ; though the former was
much laid by the continual rains, which like-
wife rendered it fmutty in foine places. Har-
veil 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, o£
which there was not above half a crop, owing-
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the coldnefs of the winter, arid to its bldoni
having been deilroyed.

The lower meadows fuffered exceedingly by
their being in general overflowed till the end of
this month, , fo that fcarce1 any hay could be
made on them, and the little that was made
was extremely damaged. On the contrary the
aftermath, efpecially on the higher grounds,
•was very good.

The feafon ftill continued unfavourable to
the vines. Their bloom did not go off till to-
wards 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 confi-
derably.

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

A U G U S T .

H R O U G H O U T the whole of this
month, the weather was extremely fair

and dry. We had not any where above half
an inch of rain, and the wind was generally
north; which contributed much to the drying
of the earth. There was thunder on the 29th,
when the lightening burnt a hoüie.

The
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The dry feafon favoured the harveffing of
oats, which yielded a plentiful crop. The
fpring wheat ran more into ftraw than corn,
and a top fudden ripening prevented its plump-
ing. The \vheat and meflin yielded but little
when thrcihed, and like wife at the mill.

It was not till this month that the hay in the
lower meadows could be made. The grais
was coarfe, dirty, and rotted in many places j
and the aftermaths turned out poorly, having
been burnt up by the exeeffive droughf.

The {jranes 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 gruís and water, the cows loft
all their milk.

The garden plants, all burnt up and def-
troyed by vermin, were truly piteous to be-
hold.

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

S E P -
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S E P T E M B E R .

HT^HIS month continued very fair, the
A wind being chiefly North. Hoar-frofh

appeared about the middle of the 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 gardens and fruit continued jn their pe-
riíhingíhte.

The bees yielded little honey.
Befides the whooping cough, the fmall-pox

feized the children, dyfenteries continued here
and there, and carried off more children than
grown perfôns. Many peafants cured themfelves
t>f this laft diforder, by taking an jnfufion of

rue
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тис in milk in which fome kidney-fuet was
melted.

O C T O B E R .

HT1 H Ë weather continued very fine during
•*- this month. More rain fell in the fil î

half of it, than in the laft. The quantity of
it, in all, was 5 -J inches. The nights became
colder, and the hoar-frofts increafed. The
night of the 31 ft was remarkable for a violent
itorm 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,
occafioncd by the drought.

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

The vintage began on the I3th. But very
little wine was mude. The apples for cyder
were gathered in the beginning of this month.

The bees were in good condition, and their
eavy.

e The
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The dyfehtery continued, but without
blood.

N O V E M B E R .

ПП HIS month was alfo dry and fair. There
-*- was little rain (only £ an inch,) but thick

fogs. ' The wind generally N. and N. E.
Many fprings were dried up.
The vineyards were drefled,
The corn looked well every where, though

rather thin in fome places.

D E C E M B E R .

rTn HIS month Was pretty cold, and th'e
•*• Iky moftly clouded. The continued

drought rendered the waters very low.—Springs
which had never been known to fail, were dried
up -, and many mills flood Ш11 for want of a
ftream to turn them.

The corn made a fine appearance.
The dreffing of the vineyards was con-

tinued, t i l l a fall of ihow upon the heights put
an end to that work.

The



The failure of the fprings prevented the wa-
tering of the paihires in many places : in others
the abufe of that operation proved extremely
prejudicial.

ï<rom the i6th to the 21 ft a good deal of
fnow fell upon the mountains ; and on the i8th
the values were covered with it.

The bees had fo little honey, that it was ne-
сеЯагу to feed them.

С О N-
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I N T R O D U C T I O N .

H E many advantages arifing to
Ô rp S the induftrious farmer from a fore-

knowledge of the changes of the
weather, and the example fet, us

by all the antient writers on huibaqdry, arefuf-
ficient 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 expefted,
that as fo great improvements have been made
in natural philofophy in the two laft centuries,
an accurate account of the weather would ere

В now



have been attained ; yet the earlieft au-
thors who have treated of husbandry, feem to
have eftabliihed more certain prognoftics of
the weather peculiar to their climates, than any
have done for ours-, though it may be prefum-
ed that the operations of nature are fet in a
much clearer light to us, than they .could be
to them, by means of the many and great dif-
coveries which the moderns have made. Per-
haps philofophcrs have not had opportunities,
from their own obfervations, of laying down
any certain rules of the changes of the weather,
and either defpifed or negleftcd the remarks of
illiterate country people. Such, it is fuppofed,
was the ihepherd of Banbury, whofe rules to

judge of the changes of the weather, are the only
obfervations of this kind that have been a-
dapted to' this country -, the modern writers on
huibandry, who have faid any thing of the
weather, and even that great reftorer of natural
knowledge,^ lord Bacon, having too fervilely
followed the aiitients.

Who the ihephcrd of Banbury was, we
know not; nor indeed have we any proof that
the rules called his were penned by a real fhcp-
herd : bnth thcfe points are however immate-
rial : their truth is their beft voucher. Mr.
C'aridge, \vlio publiihed them in the year

T744»
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ï744> fince which rime they arc become very
fcarce, having long been out of print, tells us,
that they are grounded on forty years experi-
ence, and thus, very rightly, accounts for the
preiumption in their favour. " The ihepherd,
<f whofe fole bufmefs it is to obferve what has
" a reference to the flock under his caïe, who
" fpcnds all his days, and many of his nights
'f in the open air, under the wide-fprcad ca-
" пору of heaven, is obliged to take parricu-
" lar notice of the alterations of the weather ;
" and when he comes to take a pleafure in
" making fuch pbfervations, it is amazing how
" great a progrefs he makes in them, and to
" how great a certainty he arrives at lad:, by
" mere dint of comparing figns and events,
" arid correcting one remark by another.
" Every thing, in time, becomes to him a fort
" of weather-gage. The fua, the moon, the
" ftars, the clouds, the winds, the miib, the
" trees, the flowers, the herbs, and almoft
« every animal with which he is acquainted,
" all thefe become, to fuch a perfon, inilru-
" ments of real knowledge."

I ihall occaiionally quote fuch of the fliep-
herd's rules as may tend to ilrcngthcn or con-
firm my reaibnings, by facb j and endeavour
to explain others of them on the principles of

'?•> 2 the
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the lateft difcoveries, which Mr. Claridge was
either unacquainted with, or neglected to no-
tice.

But before I begin to fpeak of the parti-
cular prognoftics of the weather, and, with
them, of the ihepherd's rules, it may not be
amiis 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.

S E C T .



S E C T . I.

OF CLOUDS, FOG, RAIN, SNOW, HAIL,
THUNDER and LIGHTENING.

ГТГА H E higher water is raifed in the air, the
J[ farther its parts recede from one ano-

ther. In this oafe, 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 tranf-
parent : but when they defcend again from the
upper regions, and occupy fmaller fpaccs, they
aflociaté together, or form a moift 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 dry-
nefs below, people generally imagine there is
leaft in it. The fnow feen on the tops of the
higheft mountains, mews to how great an
height water rifes in the atmofphere.

The following feem to be fome of the chief
caufes of the afcent of water and other exhala-
tions into the air.
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Fírft-, Fire, whether culinary, fubterraneou^

or of the fun. The fubterraneous heat pro-
bably arifes from the effervefcence of different
fubftances under ground, and fometimes from
their taking fire. Keat, from whatever caufe
it arifes, renders many particles of water lighter
than the lower air; they therefore afcend till
they come to air of the fame fpeeific gravity»
as is juftly obferved, by M. de la Hire, in the
memoirs of the royal Academy of Sciences,
for die year 1719.

Secondly; Great quantities of vapours rife
from flvjid? whofe particles are put in a violent
motion by any caufe; as appears from the
cfoud conftantly obferved where there is a
great fall of water.

The third, and feerningly the moft general
caufe of the afcent of vapours into the atmoi-
phere, is that power which the air has of at-
tracting watcrx the particles of which being
once feparated from the mais, afcend with the
air. .Hence perhaps it is, that winds carry oft"
great quantities of watery vapours, by bring-
ing a greater number of particles of air into
contact with the warer. The air fecms to
-have this effect independent of heat; for we
jind that in' the fcvercil winters, a great quan-
titv of fnov/} ;;nd even of lolid ice, evaporates

hUQ
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.into the air. ..This power is: exerted very dif-
ferently, according to the weight of the .at-
mofphere. When it is. heavy, and the quicfc-
.fuver in the barometer rifes high, then a great
deal of water is taken up by the air: but when
the quick-filver falls, or the atmofphere be-
comes lighter, then the 'air'drop's the watery
vapour, in the form-of dew, mift, rain, &c.
'Hence the. ufe of the barometer, becauîe l't
gives warning of thefe .clianges in the atmof-
phere, before their effects are either feen or
felt by us. And hence we may account for
an obiervation of Pliny's, that the fpeedy dry-
ing of the furfacc of the earth às a.fign of a
northerly wind and fair weather'} and its be-
coming moid, of foutherly wind and^rain. As
the atmofphere approaches to its greateft
height, or the quick-íilver rifes high in the
barometer, the air takes up all the wafte water
on the furface of the earth, and fo dries it.
Hence the farmer may be inftrucbd, never to
truit a fun-fliining clay, while the furface of
the earth continues wet-, and to rejy on a
change to dry weather, as foon as he obfcrves
the moifture dried up, even though the apr
pearance of the clouds ihould not be favour-
able.

This
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This opinion is thus confirmed in the me-

teorological obfervations of the Academy of
Sciences for the y ear 1742.

Since water imbibes and abforbs the air
that touches its furface, lodges it in its inter-
ftices, making no longer but one body toge-
ther; carries it along by its motion of fluidity
to the bottom of the veflel that contains it j
and firice air, notwithftanding its ipecific gra-
vity, which is much lefs than that of water,
unites itfelf with it; it follows neceflarily, that
air may take up, abforb, and imbibe water on
which it floats, and againft which it is conti-
nually urged by the whole weight of the at-
mofphere -, and that water, notwithftanding its
greater fpecific gravity, may infmuate 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, « in>
*' bibes a certain quantity of watery vapours,
" and retains them like fait diflolved 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 the earth, towards
M the north and eaft, during the firft part of

"the
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" 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, ia
" gathered as in an alembic» defcends into
" lower places, and breaking out in the fides
** of the hills, forms fprings.

u This theory of fprings is not a bare hy-
" pothefts, but founded on experience, which
" it was my luck to gain in my abode at St.
" Helena, where, in the night time, on the
" tops of the hills, about eight hundred
•c yards above the fea, there was fo plentiful
" a precipitation of the vapours, that it was
" a great impediment to my celeftial obfer-
" valions: fpr in the clear Iky, the dews fell
" fo faft, as to cover my glaflès each quarter
" of an hour with little drops; fo that I was
•* neceflitated to wipe them off fo often: and
" the paper on which I wrote my obíèrvations,
" would be immediately fo wet with dew,
" that it would not bear ink." This account
demonftrates how great a quantity of watery
.vapour there is in the upper regions of the
*ir.

C Tht
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The, vapours defcend in the athiofplierè
from various eaufesi "Whatever leflens the
fpecific gravity of the air, caufes bodies .which
before were,.equiponderant with it, to fall
lower into fpaces where the air is of the fame
fpecific gravity with them ; or to fall out of it j
as is feen in the receiver of an air-pump, upon,
drawing out fome of the air. When vapours
greatly rarified by heat, afterwards cool, and
fo become fpecifically heavier; or when any
other propelling caufe ceafes, they fall lower,
into a denfer air. When feveral .particles
meeting together unite, whether by winds
blowing from different quarters, or any other
caufe that creates an unequal motion, in the
air* whereby the watery particles come'into
more frequent contad, they become, fpecifi-
cally heavier than the air, and therefore de-
fcend.

Clouds are the watery vapours collected to»
gether, fo as to intercept a good deal, of
light j and render the air more opake than
ufual: or clouds are only fog or mift raifed
higher in the air, and there floating abqut;
as is experienced by travellers, who in croffing
mountains covered with fuch clouds, never
find them to be fnow, or of any firm confift-
erice, unlefs the mountains are fo high as to

reach
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reach thé frozen region of the air. Clouds
generally appear to be whiter than fog, owing
to the quantity of light reflefted from them
as far as the fun fhines on them. :-: They rife
to very different heights in the atmofpherev
.according to the fpecific gravity of the watery
particles of which they are compofed.

Fog is exhalations either rifing flowly from
the : earth, or returning very flowly to it.
When .compofed of watery vapours only, as
ithoie are which arife at fea, ic is neither hurt-
ful, nor ftinks-, but when of other exhalations,
jit often carries in them the feeds of many
.difeafes. Fog is moftly feen in the night and
.morning, ,efpecially if the fun, in the d.ay, has
heated the earth much, which is again cooled
after fun-fe.t. This happens chiefly in Jpring
and autumn-, feldomer in tlie fummer-, be-
cauis there is lefs difference betyveen the heat
of the day and night in the fummer, than in
fpring and autumn. Fog fometimes wets like
fmall rain, and then it is called miß,

In the fummer, when the weather is fair,
the heat of the fun penetrates to fome depth
jnto.thc earth, and not only water, but other
.volatile particles are carried up inço the .air,
by the power of the folar rays, and float .in
if near the lurface of the earth. As long as

С 2 thefe
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thcfe exhalations are kept in agitation by the
heat of the fun, fo long nothing of them ap-
pears to the eye: but Toon after the folar heat
begins to remit, the air grows cool, whilft the
earth, retaining its heat much longer than the
air, contipues to breathe out exhalations: whence,
in fome places, arifes a white vifible vapour
called aew\ though in general the vapours rcr
main invifible. This viftbje vapour appears
firft in watery or rnarlhy places, whence dif-
perfing itfelf by degrees, it covers the face of
the lower grounds with a cloud in the even-
ing and night. ' In the mornipg, it |s again
diifipated by-the heat of the rifmg fun. This
vapour muft be of a very different nature in
differenf 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 arifes
from ftanding waters, • morales, bituminous
earths, or places abounding with the exhala-
tions of putrid bodies? muft have various fub-
ftances in it, and may often be pernicious to
health; and yet may be loaded with many
particles fit for the nourimment of vegetar
blés.

An
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An opinion long prevailed j that the dew

which is collected on various parts of plenty
«vas • the watery vapour which fell from the
nir. Many and accurate experiments and
obferyations evince, that the dew on planta it
moft frequently the fweat of the plants СОПА

tinually efcaping through the orifices of their
veflelsi each plant having a different dew;
where thefe orifices are the moft numerous
and open. This moifture perpetually exhales
from plants, but is diffipftied by the wind* or
:heat during the day.

Rain is formed» when the watery particles
cqmpofipg a cloud approach fo neat« to tíáck
other, that they unite into drops, whfóft be1'
coming fpecifically heavier than the ftif, they
fall döwfi,-and in their defc«nt light«pdh
others, which increafé their bulk to what we,
find them whtíh they reach the earth* ÍftHfe
caufe thus tínltltíg them obtains equally through
the cloud, and the vapours gradually unite
into imall drops very little fpeciflcally hcaviet
than the air, they fall down in a mifling raitt.
This may happen when the cáufe a<Sls firft in
the lower part of the cloud, add gfadually
proceeds upwards, If the caufe firft takes
рЦсе in the upper part of the cloud, aoid pro-r

seeds gradually downwards, the fmall drops
above
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above, falling down through others, unite with
them; and this continually increafing, they
reach the .earth in large drops. In fuch a
fliower, a perfon afcending a mountain, will
find the drops leflèr as he afcends. The largeft
drops of rain fall in the fummer, owing to
the vapours being raifed higher in the atmof-
phere at that time by the heat of the fun;
whereas the force of the winter's fun raifing
the watery vapour to a Jefs height, the rain
falls then in fmall but numerous drops.

If watery exhalations meet with no caufe to
,COndenfe or difiipate them, they fometimes
form a thick heavy dry air, which often lafts
for lèverai days, without either fun or rain.
•?'.In this cafe," fays Dr. Derham, " I have
*' fcarce ever known it to rain, till it has been
*' firft fair, or till the fun has ihone out.
*«; When this happens, the wind is generally
>Un. the eafterly points-, though I have known
"the fame to happen be the wind where it
.'_* will» 1 have perceived fome fmall drops of
,*e;rain, hail, and.fnow now and then falling,
" before any alteration hath happened in the
"weather."

- The higher the watery vapour is raifed in
the air, the more its particles are difperfed in
wider ipaces ; and they at the fame time grow

colder:
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colder: for wé conftantly find that the heat
leflens as we approach the fummits of the
highcft mountains, where, even under the
equator, a freezing cold préferves perpetual
fnow. There is1 therefore an orbit in the at-
mofphere concentrical with the earth, in which
the water in the air is, always frozen, if its
particles are united together. The height of
this orbit varies in the higher' latitudes, ac-
cording to the feafon of the year, or warmth
of the weather; as may be plainly difcerned
in mountainous 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 afcerids to this orbit, it
muft necefiarily be congealed into ice, unlefs
its particles or elements are fo far leparated,
that they do not touch one another. As foon
as from any caufe thefe particles defcend, or
come into contact, they form icy concretions,
which float in the air, or falling on the fur-
face of bodies they meet with, produce a fine
boar froß: or they may be collected in fuch
quantities as to form clouds> or fall down in
fncw.

In
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In the Гидлдог, and in warm climates, when

the watery particles in this orbit, by their
unjona bçcomç heavier than the air is in the
ipaces they float in, they muft fall Downward
into fpaces more replete with vapour, where
fhey unite with other particles, and fp gra-
d#aUy form larger concretion?, which put on
4íhe appea.ra.nce of [now or bail. As they be-
gin to unite, there will appear little clouds щ
the air, which falling downward with a con-
^iderable velocity, increafe very fail in their
magnitude, by .cpiidenfing more vapour, t jJJ
a violent ttorm çníyes. It is probable .that
the hail, which is always formed in the upper
and çpld regions of the air, as it defcends by
its weight into thofe that are lower and warmer,
jjs thpte difíolved by the heat, a.nd produces
thpfe great flaowers of rain which accompany
tender «nd lightening. If the hail is carried
fp fwiftly through the air, that, by reafon of
its quick defçent, it cannot be melted, it falls
tP the earth in icy concretions, which, by their
fize, weight, and motion, often dp great da-
mage. Hail-ftones are feldorn round or
Imppth, owing to t;he unequal acceffion of
matter as they falh and from their finking
againft one another, a noife is heard in the
air.

Thunder



.
Thunder and lightening have been variouflv

accounted for in different ages. Since the
indention of gunpowder, they have been ge-
nerally afcribed to a mixture of nitrous "and
fulphureous vapours by fome means ièt on fire
in the air, and exploding like that powder:
but though there is indeed fomething fimilär
in the flafh and noife, the other effects of
lightening did not feem fatisfactorily accounted
for by fuch a caufe.

Modern difcoveries îri electricity, and par-
ticularly thofe of that moil ikilful naturalift,
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 experi-
ments to be the true onci Fof the electricians'
obferving, that the appearances and effects of
the electric fluid agreed with thofe of lightening
in many particulars,-viz. ï, in a fudden light
given; 2, in the colour of the light; 3, in the
crooked direction of the flume paffing through
the air ; 4, in fwiftnefs of motion; 5, in ex-
ploding with a noifc or crack; 6, in beihg
capable of fubfifting in water or ice, and the
lightening often proceeding out of clouds with
rain and ha'U 7, in rending fome bodies; 3, in
tkftroying animals; 9, in melting of metals v

D IQ



ю, m firing inflammable fubílancesj and n,
in affording aíulphureous fmellithey fufpected
the matter of lightening and the electric fluid
to be the fame: and as the electric fluid was
found to be eafily attracted by iharp metalline
points, an experiment was propofed, .to try if
by erecting fvch points on high buildings, any
electricity could be obtained by drawing fome
of that fluid from the clouds. The experi-
ment was made, and fucceeded. The electric
fluid drawn from the clouds, is found to have
all the properties of that produced by the
electric machine, and no other. Light bodies
are attracted and repelled by it; bottles are
charged (as the electricians fpeak) and perfons
are mocked with it; in Ibort, it is demonftrated
to be fpecifically the fame. And it being a»
mong the known properties of the electric
fluid, that it is eafily conducted by any metal,
and conveyed by metal rods or wires in any
direction ; and that it will leave other fubftan-
ces to país in metal, and do them no damage
fo far as it can have metal to pafs in; an ufe-
ful inference has hence been drawn, viz. that
buildings may be preferved from the ftrolce of
lightening, by fixing pointed iron rods to the
higheft parts, with wires from fuch rods down

to
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to the ground, to receive and conduit the
lightening to the earth.

Tall trees, and lofty buildings, as the towers
and fpires of churches, become fometimes
conductors between the clouds and the earth j
but not being good ones, that is, not con-
veying the fluid freely, they are often da-
maged.

Buildings which have their roofs covered with
lead, or other metal, and fpouts of metal con-
tinued from the roof into the ground to cany
off the water, are never hurt by lightening,
and whenever it falls on fuch a building, it
pafles in the metals and not in the walls.

When other buildings happen to be within
the ftriking diftance from fuch clouds, the
fluid pafies in the walls whether of wood, brick,
or ilone, quitting the walls only when it can
find better conductors near them, as metal
rods, bolts, and hinges of windows or doors,
gilding on wainfcot, or frames of piftures;
the filvering on the backs of looking-glafies-,
the wires.of bells; and the bodies of animals,
as containing watery fluids. And in paffing
through the houfe it follows the direflion of
thefe conductors, taking as many in its way
as can affift it in its paflage, whether in a ftrait
p.r crooked line, leaping from one to the other,

D 2 if



if not far diftant from each other, only
ing the wall in the fpaces where thefe partial
good conductors are too diftant from each
other.

An iron rod being placed on the putfide of
a building, and continued from the highe$
part down into the moift earth, in any di-
rection ilrait or crooked, following the form
of the roof or other parts of the building, will
receive the lightening at its upper end, attract-
ing it fo as to prevent its ftriking any other
part; and, affording it a good conveyance
into the earth, will prevent its damaging any
part of the building.

A fmall quantity of metal is found able to
conduct a great quantity of this fluid. A wire,
no bigger than a goofe quill, has been known
to conduct (with fafety, to the building as far
as the wire was continued) a quantity of light-
ening that did prodigious damage both above
and. below jt^ and prpbably larger rods are
not necefíary, though it is common in Ame-
rica, to make them of half an inch, fome òf
three quarters, or an inch diameter.

The rod may be faftened to the wall,
chimney, &cc. with ftaples of iron.—The
lightening will not leave the rod (a good con-

duclor)
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du&or), topafs into the wall (a bad conductor),
through thofe ftaples. — It would rather, if
any were in the wall, pafs out of it into the
rod, to get more readily by that conductor into
the earth.

If the building be very large and exrenfive,'
two or ipore 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 eleftrical experi-
ments), often ferve as partial conductors for
the lightening, which proceeds from one of
them to another, and by their help Bornes
within die ftriking diftance to the earth or a
building. It • therefore ftrikes, through thofe
conductors, a building that would otherwife be
put of the ftriking diftance.

Long iharp 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 attracted to the
cloud, and may leave the diftance fo great as
to be beyond the .reach of ftriking.

It is therefore that expert electricians elevate
the upper end of the rod fix or eight feet above
fhe higheft part of the building, tapering it

gra-
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gradually to a fine iharp point, which is gilt to
prevent its rufting.

Thus the pointed rod either prevents л
ftroke from the cloud, or, if a ftroke is made,
conducts it to the earth with fafety to the
building.

The lower end of the rod mould enter the
'earth fo deep as to come at the moift part,
perhaps two or three feet; and if bent when
tinder the furfacc, fo as to go in a horizontal
line fix or eight feet from 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.

This has been pracbfed for fame years paft
in feveral of our American colonies, where
thunder ftorms arc moft frequent-, and no
houfe fo guarded has ever been damaged by
lightening.

A perlbn apprehenfive of danger from
lightening, happening during the time of
thunder to be in a houfe not fo 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
fulpended by a chain,) fitting in one chair

and



and laying the feet up in another. It is ftill
fafer to bring two or three mattraflès 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 interrupted
courfe through the air of the room and the
bedding, when it can go through a continued
better conductor, the wall. But where it can
be had, a hammock or fwinging bed, fufpended
by filk cords equally diftant from the walls on
every fide, and from the deling and floor
above and below, affords the fafeft fituation.
a perfon can have in any room whatever-, and
what indeed may be deemed quite free from
danger of any ftroke by lightening.

Whoever would be more fully inftrucl;ed in
thefe interefting points, will naturally, and
very rigbily confult what Dr. Franklin him-
felf has faid in his Philofopbical Letters*, and
particulary the LIXth.

* Subjoined to his Exptrimttits en Ekflririty, printed Ш
1769.

SECT.
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S E C T . И.

PKOGNOSTICS of the Weather taken from
VEGETABLES ana ANIMALS.

TT appears from numbers of inftances, that
JL the'changes of the weather have very fenfible
cffecb on many animals and vegetables, and
clpecíally on the flowers of the latter, which
open and expand their leaves as if to welcome
the fair weather, and ihut them to guard the
tender fruit from the impending ftorms.' This
is remarkably apparent in the flowers of
pimpernel (burnet), which Gerard, for that
reafon, terms the countryman's wcather-glafs7;
in the down of dandelion and other downs;
and. in the fwelling and confequent crcdtrieis
of the ftalks of trefoil^ againft rain.

We do not know that animals have anypowêrs'
fitting them for this quick fenfe more than
men have j except that their fluids and veflels

/being conilantly in a more equal ftate, owing
to their uniform way of living, caufes from
without have a proportionally greater, or at
^leaft more fenfible effect upon them, than on
us, whofe irregularities and inattention render
many things imperceptible to us, which the

brute
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brute creation are manifeftly affefted by. Vir-
gil's beautiful defcription of this fenfe in ani-
mals, is thus rendered by Mr. Drydcn :

Wet weather feldom hurts the moil unwife ;
So plain the figns, fuch prophets are the Ikies:
The wary crane forefees 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, andfnuffs it in the wind.
Thcfwallow ikims the river's wat'ry face,
The 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 rifmg rooks forfake their food,
And, crying, feek the Ihelter of the wood.
Befides, the fev'ral forts of wat'ry fowlsy

That fwim the feas or haunt the itanding pools,
Then lave their backs with fprinkling dews in

vain,
And item the ftream to meet the promis'd ram-
The crotv, with clam'rous cries theßow'r de-

mands,
And fingle ftalks along the defart fands.

Then,



Then, after ihow'rs, 'tis eafy to defcry
Returning funs, and a ferener iky.

Their litter is not tofs'd by fows unclean,

•And owls, that mark the fetting fun, declare
A ftar-light evening, and a morning fair.

Then, thrice the ravens rend the liquid air,
And croaking notes proclaim the fettled fair:
Then round their airy palaces they fly
To greet the fun; and feiz'd with fecret joy
When ftorms are over-blown, with food repair
To their forfaken nefts and callow care.

GEORG. I.

Likewiie, againft rain, numbers of earth-
worms will creep out of the ground, moles caft
up more earth thanufual,/^ bite more than
common, fpiders crawl more abroad, flies be-
come uncommonly troublefome, and bees not
ilir 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 bees,
when they fly far from their hives, and come
late home; and likewife a more than ufual ap-
pearance of glow-worms by night. Gnats too
are faid to foretell the weather, in that, if
they play up and down in the open air near

fun-fet,



( 27 )
fun-fet, they prefage heat-, if in the made,
warm and mild ßowers ; but if they join in
flinging thofe that pafs by them, cold weather
and much rain may be expected.

Again; larks rifmg very high and continuing
to fing for a long time, and kites flying aloft,
are figns of fair and dry weather.

In men, frequently, aches, wounds, and corns
are more troublefome, either towards rain, or
towards

E a S E C T .
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S E C T . III.

PROGNOSTICS of the Weather taken from the

SUN, MOON, and STARS.

T NOW proceed to the fhepherd of Banbury,
JL whofe rules to judge of the weather I fhall
give, and at thé fame-time examine how far
they are confirmed by reafon and other authoi
rities.

Firß Rule. If the fun rife red and firey—
Wind and Rain.

Second Rule. If cloudy, and'the clouds foon
decreafe—Certain fair Weather.

The ihepherd begins with obfervations a-
rifing'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 refraction,
and that according to thofe different degrees
of refraction, they appear of different colours.
A clear unclouded fky teaches us, that while
the. vapours are equally difperfed in the at-
mofphero, the rays reach us without under-

going
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going a change, or variety of colours. It is
known to thofe converfant in experimental
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 its minuteft particles,
it perhaps only reflects the rays of light, but
does not refract them till collected into the
form of water, as into clouds, rain, &c. When
the farmer therefore fees the fun or moon

• rife or fet red and firey, or fees the clouds and
horizon of that colour, he may expect wind
and rain, owing to the unequal diftribution of
the vapours, or to their being already collected
into watery globules by fome preceding caufe.

Thus Virgil v

Obferve the daily circle of they«»,
'And theihort year of each revolving moon:
By them thou lhalt forefee the following day;
Nor ihall a ftarry night thy hopes betray.

When firft the moon appears, if then ihe
ihrouds

Her filver crefcent, tipp'd with fable clouds-,
Conclude ihe bodes a tempeft on the main,
And brews for fields impetuous floods of

rain,
Or
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Or if her face with firey fluihings glow,
Expect the ratling winds aloft to blow.
But/car nights old, (for that's the fureft fign) •
With iharpen'd horns if glorious then iho

Next day, nor only that, but all the moon,
Till her revolving race be wholly run,
Arc void of tempefts both by land and iëa.

Above the reft, they««, who never lyes;
Foretells the change of weather in the ikies :
For if he rife unwilling to his race,
Clouds on his brow, and fpots upon his face;
Or if through miits he ihoots his füllen beams,
Frugal of light, in loofe and ftraggling ftreamsj
Sufpeâ: a drißing day, with fouthern rain.

Or if Aurora^ with half open'd eyes,
And a pale fickly cheek falutes the ikies;
How ihall the vine, with tender leaves, defend
Her teeming clufters, when the ßorms de-

fcend.

But more than all, the fei ting fun furvey,
"When clown the fteep of heav'n he drives the

day:
For oft we find him finiihing his race,
With various colours erring on his face.

If
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If firey red his glowing globe dedênds,
High winds and furious tempefts he portends:
But if his cheeks are fwoln with livid bhet

He bodes wet weather by his wat'ry hue :
Ifdyfly fpots are vary'd on his brow,
And ftreak'd with red, a troubled colour fliow;
That füllen mixture ihall at once declare

s, rain, zndßorms, and elemental war.

But if with purple rays he brings the light,
And a pure heav'n refigns to quiet night;
No rifing winds, or falling ßorms are nigh.

The circle which frequently appears about
tïie moon, and fometimes about the fun, as
alfo the mock-funs and moons, proceeding
from the great quantity of watery vapour load-
ing the lower air, likewife prefage rain or
wind, and often both.

If, according to the fécond rule, the fun
rifes cloudy, and the clouds foon decreafe, the
vapours are more equally diftributed in the
atmofpherej which equal distribution is alfo
promoted by the warmth of the rifing fun.
Hence we may account for an obfervation a-
dopted into all languages,

The evening red, and the morning grey, is afign
of a fair day.

For
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For if the abundance of vapour denoted by
the red evening Iky falls down in dew, or is
otherwife fo equally difperíêd in the air, that
the morning ihall appear grey, we may pro-
mile ourfelvcs a, fair day, from that equal ftate
of the atmofphere.

If, in the morning, fome parts of the iky
appear green between the clouds, while the
Iky is blue above, ftormy weather is at hand.

S E C T .
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SE CT. IV.'

PROGNOSTICS »f the Weather talon from tie
CLOUDS.

rpMîIRD Rule. Clouds fmall and round»
JL lik«;a dappled grey, with a north/wind,—
fair weather for two or ' three' days.

Fourth Rule. Clouds large like rocks,**»
great ßovterj.
: Fifth Rule. If fmall clouds irtcreafe,—much
rain.

Sixth Ruh. If large clouds decreafe,—'-fair
weather.

Seventh 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 witK great white tops like tourers, as if
One were on the top of another,'and joined
together witli black on the nether fide, there
mil be thunder and rain fuddenlj.

Eighth Rale. If two fuch clouds arife, one
oh cither hand, it is time to make bajte toßelter.

The third rule feems contrary to an obíèr-
vátidn mentioned by Mr. Worlidge, viz. that
**' in a fair day, if the fky feem to be dappled
with white clouds, (which they ufuaily term

F a
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a mackarel iky,) it generally predicb rain"
This is confirmed by a ve,ry,-ingenious gentle-
man, who has conítantly obferved, that,' " in
dry weather, fo foon (as clouds appear at a
great height ftriped like'the feathers in the
breaft of a hawk, rain may be expefted in a
day or fo."

Mr:.,.Wprlidge proceeds. t-hu.8, ',',-:10,'а clear
evening, certain fmaU\blftçk--filQudo appearing,
are undoubted -figns of, rain tp follow \ or if
black or blue clouds appear near -the \ fun-a t
any time of. the day, or near the moon, by
night, rain ufually foliov/s.

" If fmall waterikih .clouds ; appear on the
tops of Kills, rain follows ; as they obferye in
Cornwall, that

" Wkm. Henpfton.is wrapftd:wiib a ckud, a
Jhoiperfollows foon after.

'* The'like they obferve of Rofemary:top-
ping, in Yorklhire, and many other places in
England.

'**' If clouds grow or appear fuddenly, .the
air otherwife free from clouds, it fignifics 4tm-
peßs at hand, efpecially if they appear :to the
fóuth or weft."
\ If many clouds, like .fleeces of wool, -are
icattered from the eaft, they foretel ram within
ihree days.

When
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s fettle upDn'the-

. tuins,1 'they mdjcâtè harâ weather'. "' ' . ' "
•' ;WK'én;thè tops óf mountains gire clear, It is
a' figifóf/a/r 'Weather. J " ........ »••• • • • - • < • . ••-••
('. ' Tfie "account beibYe given of the riàture and
caufe'of ' clouda1, explain^' JTufaciently tlièfë rules
of' the ihepher^'and'Mr. WorliBgei ; As: an
Hluflrrâttórí of thubfetehth and eighth ruTc^ I
ïjfràll give the following fuppöfitiöri from Bqer-

'
t f _

r - ••* ïf a' large' white; ' wh'ar may . be fuppofcd
;Ü: -frosten -cldud, bé oppoíèdto the 'fu'ri; thcTays
'refíèfted by the;fide next the' luirmuiV rarefy
SOT h'eat-:the' air betwixt it and1 the'Jfun,' while
•at tliê'iame'tirti'ej'illbwirig dut the cloud is hot

i^the^célçl yjll Ц great iii: tlíe part
;'fihiéTu,hV arid the air 'ft'rftiich; the

rtVh'épce hiuft "zrift a violent '-'ftïotioft
'1" which wilj.be the more rafiid, tht

" ' : v

jteenér the cold 4is оа,Ле otíier fide. If a few
fucb cloiids are fo cíiípofed, th' at their joint
efFefts meet in one place, which may often be
the cafe, it is eafy to conceive that a very great
heat muft fuddenly arife in fuch a place, and
the air bp as greatly expanded therein. On a
change of the fituation of the clouds, and a
confequent diffipation of the rays of the fun,

F 2



the heat ceafes, and the cold, air, fnow,
rain, or other fqbftances near at. hand,., will
rulh violently into the fpaces fq heated} whence
moft ftifpendous and deftruftive effeefc. may-
be produced.-, Hence it .will not be furprifmg,
that а ГпдаЦ cjoud appearing in a clear ;flcy,
щ a hot climate, ftill epcreáfing till it reaches
the earth, produces thpie direful effecls tra*.
vellers acquaint us they meef,,with in certain,
latitudes: and thus, even in our northern clj-
mate, fmall white clouds are fometimes feen,
3t a good height, efpecially after a drought
or calm, continually increafing, and as-.-^cy
increafe, turning lefs, and, .lefs white, till ajt
length they burft 4own in heavy ihowers,
which falling in large drops, ihew that they
come from a confiderabie height, and that they
had probably been hail. - Дз the air admits of
greater rarefaftion than water, the watery va-
pour muft confequently precipitate out of the
heated rarefied air. From this caufe the in-
equality of гаш in fucji íhowers may proceed.1'

S E C T .
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SEC T. У.

.PROGNOSTICS of tie Wfatbçrtaken front Mis?»

í NTH Rule. If mift rifcs in low grounds
and foon evanimes,>--/ei>wrtz/&fr.

Cfentb Hvle. If it rifes up to the'hill tops,-—
rain in 'a day or two.

Eleventb Rufe. A general mift before the
fun rifes, near, the full moon,—-fair weat&er/

'fwelftfy Rule. A general raift before the fun
rifes, if in the new moon,—rain in the old.

tfhirtewtb Rule. A general mift before the
fun rifes, if in the old moon,—rain in tie
new.

Upon a careful perufal of a regifter of the1

weather, kept near Oundle in Northampton-
mire for feveral years, and which I ihall give
here, I do not find that the twelfth and thir-
teenth rules Uold io ùnîverfally true, as to be
eftabliflied rules to judge of the weather.
Though this regifter bears the marks- of judg-
ment and great accuracy, and its having been
fent to the Royal Society gives it a fufficient
fanftion for truth; and though thefe rules ap-
pear to me in this light, yet the faót may be
as mentioned by the ihepherd.

It



It might be expefted, that as the joint at-
traftions of the .fun a.nd moon .have fo apparent
and great eflfeéb on the tide, the fame influence
woulá be manifeft on our atmofphérc'arid: its
contents. Thus, if .the atmofphcre. is goaded
with' watery vapours in the fécond anel fourth
quarters,of, the moori, it would, feem probable,
-*-,?')••.':! . , . . • • > . : • • ' ! • • x . - , . , . . ,
that as their joint attractions daily coincide
morerand, more till the new and/full moon, fo
iong~*the vapours would be 'fufpended-, but
that, .as after the change, or full,.mopn, their
joint attrapions léiïen every day : till the firft
and third quarter, ' the'fc vapours would fall
cjpwn in rain in tho(e. quarters, ojf the moon.
This opinion, of the weather's being influenced
by the age of the mcon, is of .very long ftand-
ing; and,perhaps in, countries-'where the caufes
of the changes, of.'tKe weather a£t more uni-
formly, ' the'. ic'aie nfiay be To.'-. ' As "far. 'as' I can
judge from the.'.above-mentioned règlftér. .the
'changes of.the-weattïer.'feem to bè iin^úençed
щоге.Ьу the rrioQnS place in.the ecliptic,,than
by Her'age: yet!'this'is not fo conftant as to
make it an eílábíjflièd' ' rule. \ 'The .influence
which the moon is ;obrerved,.to have on the
ridelJwould naturally lead men .'to expedt her7 • •• -, ., , • •> ; í ' . ' ." .' - ' г'-

"Having the fame influence on the weather:
and when an opinion 'once obtains, that a

changç
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• change of the weather happens at certain

times, the change is ехреаеф; and as often
as it takes place, the remembrance of it re-
mains-, but' we loon forget the ;number of
times it fails, unlefs the mind is affifted-bya
faithful journal of, the weather. • "~,

While/peaking of mifts, > í • think I pught
not to omit the following obfervation, record-
ed in the memoirs, &c. of the Berne Society,
for the year 1763. - • • - '

In large forefts, where the fun never pene-
trates, there reigns a conftant coldj and that
it is which renders the air of Swiflerland, for
example, particularly íharp, and' frequently
occafions thofe heavy mowers of hail, and
other ftorms, which the, inhabitants pf.th.at
.country fo often experience^ Thus, äs is re-
marked by one of their ingenious writers, in
the weft part of the Pays de Vaud, when they
fee in the morning a, fmajl cloud. arife over
the, woods, even in fine calm weather, when
no other cloud appears, it feldom happens but
thataftorm falls in the evening. j They ob-
ferve,, that when a miit ar\fes over a certaia
very cold fountain in the foreft of Gibjoux,-
there will certainly bç a ftorm on the.fame
day.

S E Ct;
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S EG T. VL

PROGNOSTICS of the Weather taken frçm RAIN.

TJ^OURTEENTH Rule. Sudden rains »í-
]L ver laß long: but when the air grows thick
by degrees, and the fun, moon, and ftars ihine
dimmer and dimmer, it is likely to ratnftx hours
itfually.

Fifteenth 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 conti-
nues, /'/ is likely to rain twelve hours or more-, and
does ufually rain tillafirong north wind clears the
air. Thefe* long rains feldom hold above twelve
hours, or happen above once a year.

Sixteenth Rule. If it begins to rain an hour
or two before fun-rifing, it is likely to be fair
íefore noon, and to continue fo that day: but if
the rain begins an hour or two after fun-rifing,
it is likely to rain all that day, except the rain-
bow be feen before it rains.

A fudden rarefaftion of the lower air, 'or
perhaps more frequently a cold cloud defcend-
ing from above, or cold wind defcendihg from
above and condenfmg the invifible vapours
fo as to form a cloud, are the moft frequent
caufes of fudden rain. - The rain therefore

ceafes
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feeafes as foon as1 an equal temperature is tc->
ftored to the atmoiphere: but if the vapours
are collected in the mannei dcfcribed-in-the

' ktter pare óf< tàtè fourteenth rule;-, it is- no won-
der that the rain continues longer.

. In the ftatë of the air dfefcribed iii the fif-
teenth rule, the mercury in the barometer will
always be found Ibw^ which indicates that the;
atmofphere is light. The'rain therefore con-
tinues to- fall>; till a cooler and denfer air from;

• the. north enables the atmofphere to fupport
the vapours. '

The duration of the rain in an inland coun-
try* like Oxfordihire, where the. ihep'herd
lived, may : not exceed: twelve hours ; but-I
doubt this will not hold as a general1 rule eithet
of its duratiört or- frequency in all places-, for
near the fea,. rains happen often which lait a
whole day.

Mr. Worlidgé mentions the ibUowlng figns
, of rain.

" The audibility of founds are certain prog-
noftics of the temper of the air in a ftill even-
ing: for if the air be replete with moifture
over us', it deprefleth founds, fo that they be-
come audible *o a greater diftance than when
the air is free from luch moifture or vapours.
From whence you may conclude, that in fuch

G nights
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nights, or other times that you hearioundà oí
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 com-
monly fucceeds.

" I have often obferved that the finking 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 fure ' prefage of dry
weather.

" If the earth, or any moift or fenny places
yield any extraordinary fce'nts or frhells,. it pre-
fageth rain.
, " If dews lie long* in the morning on the

grais, &c. it: fignifies fair weather: but if they ,
rife or vanifli fuddenly and early in the morn- .
ing, it prefageth rain,

" There is afmall bird, of the fize and near
the ihape of a marten, that at fome times/flics
very near the water, which is a moít fure
prognoftic of tempeßuous weather ; never ap-
pearing but againft fuch weather, as hath been
conftantly obferved by the boat-men in the
Severn, and channel between the Me of Wight
and the main land.

"Ducks and geefe picking their-wings,
warning the: rfelves much, or cackling much,
fgnifies rain .

«. If
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« If after rain comes a cold wind, it lignifie«

more rain.

" The nightly virgin, whilft her'wheel ihe
plies,

Forefees úiçftorm impending in the ikies,
When fparkling lamps their fputt'ring light ad-,

vance,
And in their fockets oily bubbles dance.

G a S E C T .



( 4 4 )

S E C T . VII.

PROGNOSTICS of the Weather taken frm tbSi
WINDS.

TTT H E N the atmofphere is of the fame
V V weight and denfity over a conftderable

extent of the furface of the -earth, there a calm
will obtain: but if this equipoife is taken off, a
ftream of air, or wind, is thereby producedj
ftronger or weaker in proportion to the alteration
made in the ftate of thé atmofphere. There are
divers caufes which make thefe alterations in the
equipoife of the atmofphere, fuch as rarefaftions
or condenfations in one part more than in ano-
ther ; vapours rifing from the earth or fea, pref-
fure of the clouds, &c. I ihall not attempt üere
to enter into a difquifidon concerning the caufes
of winds in general, but refer the curious to lord
teacon, Mr. Bohun, Dr. Halley, Dr. Franklin,
and others who have written more fully on this
fubjeeb, and confine myfelf chiefly to, the winds
fo far as relates to this ifland.

We may affign three caufes of our ftated winds
in this ifland. The firft of thefe ftated winds is
the weßerly, which fo frequently obtains every
where beyond the limits of the trade wind, and

has
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has been moft judicioufly accounted for by Dr.
Franklin, in his philofophical works (p. 188, et
feq). This general wefterly wind is found to
blow moftly from the north-weft In.the Ocean,
and where other caufes do not intervene. Lord
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 high mountains covered with mow,
ftated winds blow from that quarter at the time
the ihow difiblves.

Lord Bacon imputes the frequency-of the
winds from the fea, to the copious afcent of
•watery vapour from it j and as figns that fuch
yapours do afcend from it, he obferves, that
jc the feä and lakes fometimes fwell very con-
fiderably, though no winds are found to blow,
which," fays he, " it is probable is occasioned
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
jfhore is heard to a greater diftance than ufual,

• and fometimes a froth or watery bubbles are
feen on the lea, whilft it,is flat and calm.
!" Hence miners foretel ftorms, by the mud-
dinefs of the water, or by the fumes which rife
jn mines, before any figns appear above
ground."- Mr. Bohun relates, that, in Corn-
Г wall,
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wall, they have fo fure prognoftics .of. ftorms.
at fea, from their, mines, that the fiihermeri
never preilime to tarry out, when the fignal
is .given by the eruption of certain meteors,
which immediately prefage a tempeft. In St.
Owen's bay in the ifle of Jerfey/' continues
he, " the iea is often ftrangely difturbed be-
fore the weftern ftorms, even when the air is
very calm-, and though, no wind be ftirring,
yet the roaring of the waves may be heardi
not only over the whole ide, but into France
about thirty miles diftant, which is the certain
prognoßic of an enfuing tempeft."
' yhis agitation pf jhe ^9*- and noife of the
yrater, may. be occafioned by a ftorm in the
Atlantic ,Ocean, with the wind at'weft; fotf 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 probable, that if any
ftorrns arife from vapours afcending thus from
the earth tinder the fea, they are only fuch as are
very violent: for-tbat power \vhich.the air has of
taking up water, v/ill fupply fufficjent: to oc-r
cafion the winds fo frequent from the fea, and
jß perhaps their mqft general caufe.

Wind,
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Wind, 35 thfe reverend and ingenious Mr. Bor*

lace very properly remarks,* is air in motiqn»
excited by various caufes. : The fun, by con-
current circumftanoes in land, water, and va-
pour, lightens and difperfes the air from one
place, and at one time, more than at another.
Inflammable exhalations, and other exploitons
lhail warnVantí thin the air in particular places.
A cloud or portion of vapour full of eleftrical
matter, paffiftg over a cloud or region of land
more deftitute of electrical matter, will ihed
ftreams of fire upon the lefs eleuric body, and
thereby excite violent motions, &c. Now, wher-
ever the air is thrown into a ftate of rarefaction,
there a vacuity is produced, and the adjacent air
flowsas water to the breachof a dam, and the flood
is either violent or not,asthefpace through which
it pafles is ihapedj lafting as the quantity of fluid
fet in motion, and as the extent of the vacuity,
is to be repleniihed. ïf the -vacuity be ,fpaci-
ous, the flow will be plentiful (obftrudions in
the.way bein'g allowed for)-, if the channel
through which the influx runs be'long, narrow,
and funnel- like, the velocity will be great, and
vice vcrfa; but if a luge quantity of condenfed
air chances at this time to prefs forward towards
this large vacuity, the motion of the air will.

• In his excellent Natural Hir tory of Cornwall, p. Я:

bo
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be impetuous, or what we call ò. jlorfa. If;
ion the other hand, the rarefactions in'particu-
lar diftrids be gentle., and there is room fef
denfer air to fucceed without violence, the mo*
tion alfo is gentle; and where no extraordinary
rarefactions are produced, and the vapours are
Equally difperfed, a calm enfues.

If rarefying vapours affume the ihape of an
Qblate dlflc, over-fpreadjng as a canopy a wide
extent, the weight and continuity of the in-
qumbent air is in this diftrict, for a time, and'
to a certain degree, fufpendedj the mercury
finks in the barometer j and at the fame time
the current of the air above this diík íháll go
one way, towards any vacuity which ihall
create a firem tendency, and the under current:
of air, influenced by another rarefaction* ihall
go in a different, perhaps Oppofite direction}
there being no communication between the
currents above and below the diík 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 oui'
light, the air over our heads before condenfedi
and keeping the mercury high, extends itfelf
into the vacuity, the wind blows, and the
mercury falls in a ferene iky, to our furprize.
By the rifing of a like body of vapours, and

accumulating



( 49-)
accumulating the air of our horizon, the mer-
cury rifes in a cloudy and even rainy iky;
When the wind is violent, the perpendicular
preflure of the air is much -leflfened by the4

velocity of the horizontal motion, and the
mercury falls. When the air is fulleft of va-
pours, the mercury falls; the preflure of the'
atmofphere depending not only on the weight
of the fluid, but alfo on the agility and elafti-
city of the column of air which is broken and
interrupted by fuch a quantity of moifture
floating between, condenfing, and ready to
fall. Thefe, and many other variations which1

might be mentioned, are the neceflary refults'
of meteors, vapours, and air intermixed in fe-
parate portions, and afting with reciprocal, but
generally, very different powers.

The moil common and the moft violent
winds in France come almoft always from the
fouth-weft, and they very often bring rain;
bccaufe there rife more vapours from thefea
to load thefe winds, than thofe which 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 itlelf moderate, being confined be-
tween the clouds and the earth, its violence
muft in confequence be augmented.

H It
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It hai frequently been remarked, that the
in the upper region of the air, аз may

be Icen by the motion of the clouds, are very
different from thofe near the furface of the
earth.*

A fign of a change of weather which feeroed
new and iingular to Mr. Borlaee,-j- was thus.
Auguft 15, 175*, the wind at weft-north-weft,
the iky cloudy, the mercury 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 diftinft. They call it in Cornwall a
weather-dog, or weather's-eye, and pronounce
it a certain fign of hard rain. The mercury
fell т^в-> and that without rain. Next morning
was dry, but not clear: 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 apr

preaching tempeft:
For ere the ri£ng winds begin to roar,

The working fea advances to the Ihorej
Soft whifpers run along the leafy woods,
And mountains whiftle to the murm'ring floods i

* Mémoires 4e f Académie Royale des Scitnas, pour Fan 1717.

•\ Natural Hißory cf Cornwall, p. 17.
And



And chaff with eddy winds is whirl'd around»
And dancing leaves are lifted from the ground,
Ancl floating feathers on the waters play.

Our northerly winds in the beginning of th«
winter may arife from the weight of the cold
northern air overcoming the warmer fouthern
air, which» as the heat lefiens, is: Icfs loaded
with vapours, and therefore more eaffly gives
way to the cold northern and denfer air.
Hence the frequency of north-weft winds at
that feafon.
• ' The moft general caufe of the tafterfy winds
in the fpring and beginning of fummer, arifes
from, the melting of the fnow on the continent,
as observed by lord Bacon. The warmth
which constantly obtains in a thaw, raifes nut
only much iof the melting ïhow'into the air,
but the exhalations which had been fo long
confined by the froft, rife copiouily into the
air, and become the caufe. of our eaftedy windfi,
trhich are obferved to blow more or lefs in
.-proportion to the duration and feverity of the
«Winter on the continent.

^ Seas, lakes j 'and great bodies of water,
'agitated by the'wtods, continually change thetr

, furfaces, as, is juftly remarked by Dr. B.
H 2 Franklin-,
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Franklin •* the cold furface in winter is turned
under, by the rolling of the waves, and a
warmer turned up ъ 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
tea feem warm, winds from the land cold. In
fummer, the contrary.

?' Therefore it is that the lakes weft of Pen-
lylvania, as they are not fo much frozen, nor
fo apt to freeze as the earth, rather moderate
than increafe the coldnefs of the winter winds
in that part of America.
, " The air over the lea being warmer, and
-therefore'lighter in winter than the air over
the frozen land, may be another caufe of'the
general north-weft winds, wJiich 'blow off to
fea^t right angles from the.North-American
còaft. The warm light fea:air rifing, the heavy
cold land air preffing into, its place.

( " Heavy fluids defcending, frequently form
eddies, or whirlpools, asjs feen in a funnel,
where the water acquires a circular motion,
receding every way from a center,; anc} Icaving

.a vacuity in the middle, greateft above, and

*' Letters ana Papers on PbUofophical Subjeas; Letter
XV.

leflèning
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leffening downwards, like a fpeaking trumpet,
its big ertd upwards.
, *' Air'defending, or afcending, may form
the fame kind of eddies, or whirlings, the parts
of aitvacquiring a circular motion, and reced-
ing from the middle of the circle by a centri-

fugal force, and leaving there a vacancy, if
defcending, greatefb above, and leffcning down-

wards; if afcending, greateft below, and leflen-
ing upwards; like a fpeaking trumpet ftanding
its big end on the ground.

'• " When the air defcends with violence in

Tome places, it may rife with equal violence in
others, and form both kinds of whirlwinds.

" The air in its whirling motion receding
every way from the center or axis of the trum-
'pet, leaves there a vacuum, which cannot be
'filled through the fides : the whirling air, as
•an arch, preventing: it muft then pafs in at
the open ends.

" The greateft preflure inwards muft be at
the lower end, the greateft weight of the fur-
rounding "aïmofphere being there. The air
entering, Hies within, and carries up duft,

'leaves, and even heavier bodies that happen'to
be in its way, as the eddy, or whirl, pafles'over
land.
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гч :f* If it paffes over water, the weight of thé
furrounding atmofphere forces, up the water
into the .vacuity, part of which» by degrees,
joins with the whirling air, and addirig weight,
and receiving accelerated motion, recedes flilJ
farther from the center or axis of the trump»
as the preíTure lefíèns -, and at la.ft,. as the trump
widens, is broken into fmall 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
Jand, water-fpquts at fea. A body of water
fo raifed may be fuddenly let fall, when the
motion, &c. has not urength to fupport it, or
the whirling arch is broken fo as to let in the
air: falling in the fea, it is harmlefs, unlefs
ihips 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 j
fudden, violent, and mifchievous torrents arc
the confequencee."

Without entering, however, into the cauíês
of the frequent changes of our winds, which
philofophers are not yet agreed upon, I ihall
now proceed to the ihepherd's rules relating to
the winds.

Seventeenth Èule. Obferve that in eight years
•time, there is as much fouth-weß as nortb-eajt

winds,
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and coníèqucntly as many wèt years as

dry. . ' '
Eighteenth Rule. When the wind turnv to

north-eaft, and it. continues there two. day?
without rain, and does not turn fouth the third
day, nor rain the third day» /'/ ..if likely to (w
finue north-eaß for eight or nine days ali fair,
and then to ceme fouth again.
: Nineteenth Rule. If it turn again out of the
fouth to the north-eaft with rain, and continues
in the north-eaft two days without rain, and
neither turns fouth nor rains the third day,
it is likely to continue north-eaft two or three
months.

The wind will finiih thefe turns in three
weeks.

, twentieth Rule. After a northerly wind for
the moft part of two months or more, and then
coming • fouth, there are ufually three or four
fair days at firßt and then on the fourth or .fifth
day comes rain, or elfe the wind turns north
again, and continues dry.

f-wenty-firft Rule. If it returns to the fouth
within a day or two without rain, and turns
northward with rain, and returns to the fouth
jn one or two days as before, two or three
times together after this fort, then it is Uke $

h



lein tiefeutb orfouth-weß two or three montât
together, as it was in the north before.

The winds will finilh thefe turns in a fort-
night.

Twenty-fécond Ruîe. Fair weather for a week
with a fouthern wind, is like 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
rainj but returns to the north with a ftrong
wind and rain. The ftrongeft winds are when
it turns from fouth to north by weft.

When the north wind firft clears the air,
which is ufually once a week, ie fure of a fair
day er two.

Vvienty-third 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 iky is equally thick,.
except one clear edge.

After carefully comparing the íhepherd'syh;í»-
teenth rule with the afore-mentioned journal of
the weather, kept atSouthwick nearOundle,Iam
forty to fay that they do noi agree. Left the reader
fhould think that juftice is not done to the ihepherd
in this cenfure, I ihall here give an abftract of
every month during the eleven years that this

journal
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journal was fent to the Royal Society, It will
appear from thence, that the number of, dayp
of ;wcfterly winds greatly exceeds- the number
of ;eafterly,. anjd that during the eleyen year?,
the fum total of the fouth-weft, doubles thie
number of the north-eaft. To put it in thje
moil, favourable light, the great eft number qf
north-eaft winds in any year is. 63 i days, viz.1

in the year 1739; and' the leàft number cif
fouth-weíhiis 70 days, viz. in 1729. ^There
is not oneííníbince in the eleven; years, where
the eailerly winds continued two or three
months, according ito the ninetftnth rule. If
we; attend to the two great caufc? of .wefterly
winds, viz. the general north-weft trade wind,

. if I may fo call it, and; the^ttenjic ocean to
the fouth-wefti of us, we may rather wonder
what caufe can counteract jthem fo frequently
as we find,the eafterly y(mdsj40'J

Refuli 'of a "journal of the Wtathwkept at
Sputbtvickt'vearOundle, in Northampton-
JJjire, from tke Tear 1729, to tfa Tear

I
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The ihepherd's obfervation of the manner
which ;the •wiridsTettle in the eaft or fouth-weft,
is .particularly worthy the farmer's attention,
becaufe it will lead him to moil ufeful fore-

ï •

knowledge. It is however proper to obferve,
that as great" part of England is a champaign
country, at leaft free from high hills, the
winds and weather are more regular there,
than in mountainous ccuntries, or where the
coaft is interfered by arms of thc„$a. The.
ihepherd's : remark made in the jmjddle^of
that delightful plain, which cönftuutes 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 hayegí(s* many "wet as dry, he docs 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 anotar : for on which coaft the,
fea is riearefl, the'wind more frequently brings
;rain to thatr'place, than lo^nother where the
fea Is more remote. Therefore," fays he, "I
defire all fuch, аз expe£t any fuccefs to their
obfervations, that "they" quadrate the rules to
the place where they live, and not truft to the
obfervations of'"other, places.'* „

Southerly



Southerly and wefterly winds prove generally
rainy in this iiland, there being fo great an ex-
tent of fea to the fouth-weft: yet places far
diftant from that fea, or which are foreened
from it by high mountains, have fair weather -,
as is the cafe on the north-ei$; coaft of Scot-
land, where the vapours are intercepted by the
Grampian hills. The^eafterly winds, coming
to the fouth part of the iflan^pver a narrow
trau: osteal are generally fair, except when
meinte? they bring .oh ,that dark, heavy íky
defcribedby Dr. Derham. They are extreme-,
ly iharp and col^, in the winter, coming from
a frozen continent} but if inclined tq the fpufh,
are hot and dry in the fummer, às coming'from
the continent then heated by'the fun. .The
éaftërly" winds croifing a much wider fea in
their paflfage to Scotland, prove generally rainy
all along the eaft of Ш^чЗсйЗ^гу $ but fair on
the weft. We may eafiíy conceive"rfTat tííe air,
in croffing the German ocean, may take lirx
water enough to cA^îiliis rain by its faculty of
attracting water, before mentioned.
"A winid blowing from the fea is obfcrved to

be always moift^ cold in fummer, and warm"
jh winter, unlefs the fea be frozen up : (i. e. the
temperature of wind blowing! over water, is

more
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more equal than,that of wind blowing over
land :) and winds blowing from large conti-
nents are dry, warm in. fummer,-and cold in
winter/™ If the.froft is fo great as to freeze the
vapour'as it rifes from thefea, i trauft feel ex-
tremely fliarp and> cold to our bodies' ; though
bylthe; thermometer the cold may be the fame,
as in lofty fituations to; which ;fuch ; heavy
vapours feldóm afcend in winter! ' This^rozen.
vapour affing asTo many fliarp points,;;may be
eafily conceited•"to produce thofe mifctíievoús
effëdls'on tender vegetables, which I noticed in
a forder work,* asoné'of the difadvantages of '.
low fiwations. , ' .

A remarkable "proof of this (as I likewifc
mentionedifin tlîëTame place) occurred on th<s
fi'rft fettlement of the Englilh in North Ame-.
rica. They imitated our cuftom of building
in values, and near rivers : but experience
foon taught, theift, that fuch places are more
fubje£l to t|e/fuffocatmg,, fultry *heat of the
iumrrier, ana', what they little ëxpéfted, to a
greater feverity of froft in the winter, than ri-
fmg grounds generally are. I have been in-

by one of the moil curious and intelli-
gent

fiyílemof Huíbandry, Vol; III. p.



gent obfcrvers of the laws of nature, that the
cold there, in their hardeft frofts, is found to
be fo fevere in the values, to a certain height,
as fometimes to kill every tender vegetable,
while thole on the higher* grounds efcape.
This generally takes place to a regular, deter-
mined height, above which the Americans
now build their houfes.—If I might offer a
conjecture 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 1739-4° tne i"ame happened in
this kingdom, when the froft was much lefs
fevere in its effect in the hilly countries, than
in the low lands,

.Lord 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 ihort time : but if 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 circle. When winds continue to
yary for a few hours, as if it were to try in what
point they fliould fettle, and afterwards begin
t-o blow conftant, they continue for many days.

К 'If
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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. What-<
ever wind begins to blow in the morning, ufu-
ally 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 weft ward toward the end of the fummer,
then will it alfo continue dry. If in great rains
the winds rife or fall, it fignifies that the rain
will forthwith ceafe. If the colours of the
rain-bow tend more to red than any other co-
lour, wind follows ; if green or blue predomi-
nate, then rain."

The moft confiderable thingv.ith regard to the
barometer, which marks the weight of the air, is,
asM. de la Hire has óbferved in the Memoirs of
the Royal Academy of Sciences 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 ihews that
there muft be great variations in a little time
in the height of the atmofphcre. " In order to ac-
count for thefe different weights of the air, fays

be,
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he, it does not appear to me probable to fuppoíê,
as fome philoíophers do, different liquids, and of
different gravities, on the furface of the earth, -
which are fomctimes carried one way, and
fometimes another ; for we know by obferva-
tion, that the air is commonly lighted:, when
moft loaded with vapour.

" I think one may very well explain, in the
following manner, all that we obferve of the
weight of the air or atmofphere, in all its cir-
cumftances. "We know, by very exaót obfer-
vations, that the barometer rifes in general lels
high between the tropics than in the northern
countries ; from whence it may be conjectured,
dut the "figure of the atmofphere is an oblong
fpheroid, whofe axis correfponds with that of
the earth. Now, as wherever there is air, there
may be winds j if the fame wind reigns through
the whole mafs of air, and comes from the
fouth, it will neceflarily lower the lieight of
the atmofphere in thofe countries ; and on the
contrary, if it comes from the north, it will raifc
it. But moreover, as winds from.the fouth bring
us rain, it will follow that it mould rain when the
air will appear lighter : the entire contrary
muft happen«from theoppofite quarter.

. K z « This
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" This is, in general, what muft follow fforrt

the foregoing fuppofition : but if the fouthwind
reigns only near the furface of the earth, and there,
be a northerly wind in the fnperior region, it
may rain although the air appear very heavy -,
and by a contrary reafon, it may be very fine
weather with a northerly wind, and the baro-
meter 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 op-
pofitc ones, is frequently evident from the
driving of the clouds in different directions.
It may happen that the combat of thefe dif-
ferent winds may occafion ilorms and hurricanes,
which Virgil alludes to in his defcription of a
ftorm, when he fays,
" South, eaft, and weft with mix'd confufion

roar." JEuE\D. B. I.
The fame prince of poets has elegantly ihewn

his ikill in philofophy, and at the fame time in
phyfic, with regard to the influence of the air
on animal bodies^ in the followinglines -, which
confirm what was before noticed in Seft. II,
and might indeed properly have been added
thereto :
" But with the changeful temper of the ikies,
" As rains condenfe, and fun-ihinc rarefies ;



" So turn the fpecies in their altcr'd minds,
" Compos'd by calms, and difcompos'd by

winds :
" From hence proceeds the bird's harmonious

voice,
" From hence the crows exuh, and friiking

lambs rejoice. GEORG. I.
I am perfiiaded, 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 fouthern countries
than in the northern, the fouthern winds
moil commonly give more rain than the
jaorthern : and as we know by all the
obfervations which have been made towards
the north, that the atmofphere there is higher
than towards the equator, it muft happen,
that the winds which ihall blow from the north
will caufe the atmofphere to rife in our tem-
perate zone more than ufual -, and by confe-
quence the mercury will be raifed by the
greater weight of the atmofphere -, and the

* Munoircs de l' Academic Royale tlet S\;encts, four l'an 1715-

air
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air will become ferene by fuch a wind. The
contrary muft happen with regard to the winds
which mall blow from the fouth upon thefe
countries.

" One may confider the heat of 1718,
continues he, f as the greateft we had ob-
ferved at Paris : not but. that the thermometer
had in like manner rofe to 82 degrees in the
years 1706, 1707 and 1709 -, but then it- rofe
to that point only once in each of theíè years -,
whereas in 1718 it rofe to that height four dif-
ferent days, viz. Auguft nth, 21 ft, 2zd, 2^d;
and it is that continued heat, although of the
fame degree, which makes us feel its power.
The thermometer rofe at fun-rifmg to 70 de-
grees 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
are obferved at the fame time in the fun ; and
as when that planet is fpotted it does not throw
forth fo great a number of its rays to the
earth, that the heats muft of confequence be
lefs than when it has no fpots. But the experi-
ence we have had the two preceding years
ihews, that this explanation is not fufficient :

. f Memoim de V Académie Royale des Sciences, pour Г an 171-8;

* Ibid, pour l'an 17*9.
for
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for during thefe years, 1718 and 1719, we
feldom faw the fun without fpots ; and fome-
times 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 notwithstanding fo many fpots
during thefe two laft years, the heat was re-
markably violent, and of long continuance;
form the laft of thefe years it continued from
the beginning of June to the middle of Sep-
tember. Thus it appears that the different
temperature of the fame feafon in different
years, cannot be attributed to the fpots of the
fun, but may more probably be owing to the
different exhalations of the earth, fometimes
colder, fometimes hotter, and to the diverfity
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."

S E C T .



S E C T. VIII.

, PKOGNOSTICS of the Weather taken from the
Changes of the SEASONS.

A S every year^ and the various feaions of
jLJL each year, have a peculiar character by
which they may be diftinguimed, as to heat,
cold, drought, rain, &c. and as the quality
of the'feafons has a moft fenfible effect on the
productions of the earth, it is evident, that it
muftbe ot the greateft advantage to thé farmer
to be able to foreiee the nature of the enfqing
feafon, becaufe he can thereby fuit the culture
of his grounds, and his crops, to the weather
expected.

The antjents had certainly arrived a,t a moro
perfect knowledge in this article, than we
are poflefied of. T hey, obferving that the
weather of each feafon fee in at a ftated time,
imputed its quality p the influence of certain
ftars which happened then to be confpicuous.
In after ages, monks and defigning priefts, de-
firous to afcribe every merit to their faints,
transferred the fuppofed influence of the
ftars to the faints whofe commemoration hap-

pened,
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. pcncd, near the fame time. The moderns, be-
ing íeníible that the inconceivable diftance of
the fixed ftars, and the fmallnefs of our near-
eft planets, muft render their influence on our
atmofphere of no effeft, and having but little
faith in faints, have, perhaps injudicioufly,
rejected the obfervations of the ancients, with-
out confldering, that the facb might have
been. difcovered firft, and the ftars and. faints
only.called in.to account for them, The an-
tients acted more rationally than the monks, in
not, fixing thefe changes of the weather to par-
ticular days, but only to a ftated time of the
year,; as appears frpin Pliny and other writers
on this fubject.

By the help of the barometer, we feem to
regain that foreknowledge of the weather
which ftill refldes 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.

Authors are generally agreed, that the ri-
fing of the mercury forebodes fair after foul,
with eafterly or north-eafterly winds ; arid
that its falling portends foutherly or wefterly
winds, either ftormy, or \yith rain,

L , The
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The more northerly places experience

greater alterations in the barometer, than the
more foutherly. Within the tropics, or near
them, there is little or no variation in 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 mercury is
loweft of all, efpecially if the wind be fouther-
ly. After great ftorms of wind, when the
mercury has been low, it generally riles again.
Other things equal, the mercury is higher in
cold weather than in warm, and ufually more
fo in the morning and evening, than at mid-
day.

When the character 'of the feafon is once
afcertamed, the returns of rain, or fair wea-
ther, may be judged of with fome degree of
certainty in fome years, though but fcarcely
to be gueflèd 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 expeft fair wea-
ther for feveral days * and in this cafe, the

cleareft
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cleared 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 or two, with rain -, a continuance of
bad weather may be feared. If the fécond
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 mer-
cury's finking, and its continuing fteadily
low, the weather is fometimes fair, and pro-
mifes well ; but no prudent man fliould truft
to fuch appearances. There is indeed a cau-
tion of this kind which the pooreft may pro-
fit by. When the mercury rifes high in the
barometer, the air fucks up all the moifture on
the furface of the earth, even though the iky
be overcaft, and that is a fure fign of fair wea-
ther : but if the earth continue moift, and wa-
ter ftands in mallow places, no truft mould be
put in the cleareft Псу, for in this cafe it is de-
ceitful.

Towards the end of March, or more gener-
ally in the beginning of April, the barometer
fmks very low, with bad weather -, after which,
it feldom falls lower than 29° 5', till the latter
end of September or Oétober, when the quick -
filvcr falls again low, with ftormy winds, for

L 2 then



then the winter conftitution of the air takes
place : from Oftober to April, the great falls
of the barometer are from zgf s1 to 28" $'•;
fomètimes löwer : whereas during the fùmmér
conftitution of the air; the quickfilverfeldoni
falls lower than 29" 5'. It therefore follows
from hence, • that a fall. of one tenth of an
inch, during the fummer, is ás fure an indi-
cation of rain, as a fall of between-two ana-
three tenths is in the winter.

It muft, however,' be obferved, that thele
heights of the barometer hold only in place's
nearly on a level with the fea -, for experiment's
have taught us, that -'for -every :eighty feet of
neariy; perpendicular height that the barometer
is placed above the'lcvel of the feaa the qiiick-
filver finks one tenth of an inch : now by ah
accurate companion between the motion of the
barometer in inland and higher placés, with
its motion in a place on a level with the fea,
the, heights .of thefe inland places may be
pretty nearly afcertained; and observations muft
determine the 'heights of the quickfilver,
•which.in each place denote either fair, or foul
weather,.

In all places nearly on a level with the fea,
rain may be expefted when the quickfilver

falls
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falls below thirty inches. This points out one
caufe of the more frequent rains in lofty fitua-
tions, than in low champaign" countries. Thus
double the quantity of rain falls at Townly-
hall in'Lancaihire, that does at London.

Very heavy thunder ftorms happen, with-
out fenfibly affeóting the barometer^ and in
this cafe the ftorm feldom reaches far. When
a thunder-ftorm is attended with a fall of the
barometer, its effeft is much more extenfive.
And here 1 mUft mention an observation Which
has often been verified by a friend of mine
who keeps a regular journal of the weather,
-viz. that when the quirkfilver falls very low,
and the weather continues mild and the wind
-moderate, there is at Jthe" 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 fmce been re-
ceived of a violent ftorm of wind at the fame
ume in the Atlantic ocean, weft of England

and
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tnd Ireland, which extended to the Englifh and
St. George's channels.

That valuable friend of mankind, Benjamin
Franklin, L. L. D. and F. R. S. whofe pierc-
ing eye and comprehenfive judgment let no?
thing ufeful efcape him, has, in one of his
philofophical letters*, by a fmgk inftance,
accounted more rationally for the caufes and
progrefs of ftorms, than all who have gone
before him have done 5 with this further ad-
vantage, that his reasoning is confirmed by
obfervation.

" I chink, fays he, that our ttorth-ec/1 ßcrnu
in North-America begin firft, in point of time,
in the feittb-weß parts : that is to fay, the air
in Georgia, the fartheft of our colonies to the
foute-wefty begins to move foutb-iveßerly before
the air of Carolina, which is the next colony
yoftb-eaßward ; the air of Carolina has the
fame motion as the air of Virginia, which is
ftill mpr.e ncrth-eaßward -, and fo on norib-
eaßerly through Penfilvania, New-York, New-
Engl^nd, &c. quij;e со Newfoundland.

*' Thefe north-soft ilorms are generally very
violent» continue fomctimes two or three days,
and often dp confiderable damage in the har-

* Utter XXXVI.
bours



bouts along the coaft. They are attended
with thick clouds and rain.

«' What firft gave me this idea, was the fol-
lowing circumftance. About twenty years ago,
a few more or lefs, I cannot from my memory
be certain, we were to have an eclipfe of the
moon at Philadelphia, on a Friday evening,
about nine o'clock. I intended to obferve it,
but was prevented by a north-eafi ftorm, which
came on about feven, with thickcloudsas ûfual,
that quite obfcured the whole hemiiphere. Yet
when the poft brought us the Bofton news-
paper, giving an account of the effecb of the
fame uorm in thofe parts, I found the begin-
ning of the eclipfe had been well obferved
there, though Bollon lies nortb-eaß of Phila-
delphia about four hundred miles. This
puzzled me, becaufe the ftorm began with us
{o foon as to prevent any obfervation, and be-
ing a nortb-eaß ftorm, I imagined it muft have
begun rather fooner in places, farther to the
nerlb-eaßward, than it did at Philadelphia. I
'therefore mentioned it in a letter to my brother
who lived ai Bofton •, and he informed me the
Itorrri did not begin with them till near eleven
o'clock, fo that they had a good obfervation of
the eclipfe : and upon comparing all the other
accounts I received from the feveral colo-

nies
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mes, of the time of the beginning of tlie fartie

ftorm, and iince that of other ftorms of the
fame kind, I foundt the beginning to be always
later the farther north-eaßtaard. I have not
my notes with me here in England, and can-
not, from memory, fay the proportion of time
to diftance -, but I think it is about an hour-to
every hundred miles.

"From thence I formed an idea of the caufe of
thefe ilorms, which I would explain by a familiar
inftance or two—Suppofe a long canal of water
flopped at the end by a gate. The water is
quite at reft till the gate is open, then it begins
to move out through the gate -, the water next
the gate is firft in motion, and moves towards
the gate ; the water next to that firft water
moves next, and fo on fucceffively, till the wa-
ter at the head of the canal is,in motion, which
is laft of all. In this cafe all the water moves
indeed towards the gate, but the fucceflive times
of beginning motion are the contrary way,
viz. from the gate backwards to the head of.
the canal.—Again, fuppofe the air in a cham-
ber 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 next the chimney flows in to fup-
ply its place, moving towards the chimney -,

and,
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and, in confequence, the reft of the air fuc-
ceffively, quite back to the door. Thus, to
produce our north-eafi ftorms, I fuppofe ibme
great heat and rarefaction of the air in or
about the gulph of Mexico ; the air tfien ri-
fing has its place fupplied by the next more
northern, cooler, and therefore denfer and
heavier air ; that, being in motion, is followed
by the next more northern air, &c. Sec. in a
luccefllve current, to which current our coaft
and inland ridge of mountains give the direc-
tion of north-eaßt as they lie nortb-eaß and
fonth-wtfl. \

«' This I offer only as an hypothefis to ac-
count for this particular fa£t ; and, perhaps,
on farthei examination, a better and truer
may be found. I do not fuppofe all ftorms
generated in the fame manner. The north-
weft 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 2 ad of No-
vember, 1768, with the fame accuracy as was
done in America by the judicious Dr. Franklin,
the origin and progrefs of ftorms which pro-
bably accompanied this fall, might be traced.

M To
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Ta our woeful experience, we. in England,
ftill feel the confequences of the effefts-which
attended the fuhfequent 'fall of the barometer,,
йода the 3othi of November to the 3d.of De-
Qetnber of the; fame year, in the deluges of
rain, which fell- almoft univerfally.

Heretofore, die general idea was, thafthe.
progrcfs; Q£ the ftorm was, to be eftimated,byr•
the cekriíy/of tjiq-.wind: and hence ^velocity
wa& foflagtimes, aligned, to, the wind,,, which
perhaps fcarqely, ever cjufted-, aeDr. Franklin's
o,bfervation6,have fully-proved,

Certain it is, that the character of the.ioa.»
fpD5 is. lefs.fteadvj at the equinoxes,, and-more
rçgplar.during.the intermediate months., The
•adyocaties for,, the celeftiaiinfiuence on the-atr.
rnofphere-think, that the changes of the wear

thpr, are, ini a great meafure reg-ulaçed by, the
rnppq's. place in, the zodiaq, or by her fitua?
tion with relpeft to the fun : but obfervation
has opt-yetafceruined, any tlîing-on this head.

Whatever the caufes of tl>c changes in the
weather, or, what is nçarîy, the fame, in.the
mption of the quickfuVer in, the barometer,
may be, whether celeftial or terreftrial, tl)eir
effeits,are,-generally felt over a cqnfiderable ex-
tent of; couní.ry. at the famq tirne. Every one
may be allured of this, by comparing accounts

kept



kept -at díftánt places, of the play of the ba-
rometer. They will find, that the great falla
or rifes of the mercury -happen 'nearly a't the
fome 'time, in alrnoft all the 'nörtheVh ctou'rimes
of Europe -, Î iky 'nearly, becaufe a 'difference
will be obferved, ttfually attending the dfaec-
tion of the wind. If thefe caufes Were ctlef-
tial, 'the effects would be univerfally the fame*
except where varied by the fituations with re-
gard to feas, mountains, &c. As this is flot
the cafe, the caufes muft probably be fought
for in the earth. This opinion is favoured by
the obfervations of miners, who have been
generally fenfible of fome prognofticating ciiv
cumftances 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 ; as is remarked by 'Count Algarotti, in
his 8th letter to Lord Hervey.*

Even the limited fore-knowledge above pointe <|
out would be of great ufe to the huibandmaïi,
if duly attended to -, for inftance, at the time
of hay-making, when it would be of

flee А Ь С А Н О Т П ' Ч Letters upon Ruffia.
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derable advantage for him to bç able to judge
whether he may cut his grafs with a profpedt
of fair weather to dry it -, and at all times of
the year, in order to his getting ready every
thing neceflary for carrying into execution the
works proper for each feafon.

Befides a barometer, for the purpofes above-
mentioned, it is likewiie neceflary for whoever
would keep an exadl regifter of the weather,
to be alfo provided with a thermometer, in or-
der to notice and mark down the changes
which happen in the heat or temperature of
the air. This is not a matter of curiofity
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 poffibly difcover caufes of the alterations
in the degrees of heat, which may lead to a
more fatisfadlory account than any weyet 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, fometimes before any alteration
is perceived in the barometer. This change in
the temperature of the air arifes from caufes
yet unknown to us, and of which the difco-
very Ihould be the objeel of the curious ob-

ferver
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ferver. The early intimations of changes in
ihe weather given 'to miners, when working
»deep under ground, makes it probable, that
the temperature of the air depends much on
what pafles beneath the furface of the earth ;
and this is confirmed by every general thaw,
in which the ice is as much melted in the un-
der part (and thereby lopfened from the earth,)
as it is on the furface. The uncommon de-
gree of heat which fometimes happens in the
winter and early in fpring, muft likewife be
occafioned by fpmewhat 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 exact degree of cold
in the winter, is of confequence to the farmer j
for it has been oblerved, that when the froft
is fo keen as that the thermometer finks four-
teen degrees on Fahrenheit's fcale, moft fuc-
culent vegetables are thereby deftroyed, fuch
as almoft all the cabbage or kale tribe, turneps,
&c. for their juices being then frozen hard,
their vcflels arc thereby 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 likely way to prevent their being loft, or

at
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'tit leáft to prevent a total fofs 'of them, is ta
ãmmerfe what is fo frozen in cold water, tin
*he fröft is extracted by the water : the lofs is
thereby delayed a little, and indeed only de-
layed; for what is not ufed very fpeedily,
will -foon putrefy, notwithstanding this care.
The knowledge of this confequence of fo fe-
vere a froft, may however put the farmer on
fome method of repairing the lofs he fees
coming on. Time may point out other ufeful
obfervations, which may ari-fe from the know-
ledge of what may be difcovered from the
changes in the thermometer.

A ftricl: obferver of the weather may alfo,
rightly, wiíh to keep an account of the de-
cree of moifture of the air, or at leaft of its
ienfible variations. There are feveral means
of doing this ; for whatever body cither
fwells or mrinks by moifture or drynefs, is ca-
pable of being formed into an hygrometer :
iuch are moil kinds of -wood, efpeciaUy white
wood, as poplar, birch, plane, afh ; even
deal will do. On this principle it is, that
wedges of well-dried wood are made ufe of to
cleave or raife rocks or ftones : for as the
moifture of dew, rain, or water applied to
them, enters into them, they fwell and over-
come an inconceivable refiftance. Ropes OF

'firings
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ftríngs made of hemp, flax, or any other ve-
getable fubftance, become alfo hygrometers.
This is well known to failors, who, according
to the dry nefs or moifture of the air, find die
Ihrouds of their vefiels flack or tightened, fo
as, in the latter cafe, to be in danger of
breaking. The ufe that was made of water
applied to the tackle employed in raifing the
famous obeliflc at Rome, is well known.

Stretch a cord or fiddle-firing, fattened at one
end over a pulley, and to the other end tie a
weight: thiswill rife or fall as theair becomes dry
or moift, and confequently be an hygrometer.

Animal fubftances twifted and dried anfwer
the fame purpofes, as fiddlers often find to their
eoft, when the too great moifture of the air
breaks their ftrings<

A great misfortune attending the ufe of all
thefc fubftances is, that by ufe they become
fenfibly lefs and lefs accurate, fo as at length
not 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 pre-
ferred, as being lefs liable to be fo changed.
To prepare the fponge, firft wafli it in water,
and when dry, wafli it again in water wherein
Sal Ammoniac, or fait of Tartar, has been
difiolved j and let it dry again. Now, if the
air becomes moiil, .the fponge will grow hea-
vier ; and if dry, it will become lighter.
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Oil of vitriol is found to grow fenfibly lighter
or heavier in proportion to the lefler or greater
quantity of moifture it imbibes from the air. The
alteration is fo great, that it has been known to
change jts weight from three drams to nine.
The other acid oils, or, as they are ufually
called, fpirits, or oil of tartar fer delzquium,
may be fubftitutcd 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 countcrpoife which ihall keep
it in equilíbrio in fair weather : the other end of
the fteel-yard, rifing or falling, and pointing to
a graduated index, will Ihew the changes. Who-
ever would be more accurately informed, may
confujt the Philofophical Tranfaitions.

It was obferved by the ancients, that the early
or late arrival of birds of paflage indicates the
nature of the approaching feafon ; whether it
will be early or late, fevere or mild. In the fame
manner, Linnaeus advifes huibandmen to mark
the firft figns of a beginning vegetation of fuch
plants as grow wild, and are natives of the cli-
mate ; for thatthey, by their early or late mooting,
inform the attentive farmer of the approach
of fpring. He advifes the huibandman to ex-
tend thefe remarks to different plants, whofe ve-

getation



getation has been obferved to coincide with the
times of fowing particular feeds. Thefe arc
objects highly worthy of a place in fuch a
journal of the weather as there ftill remains
too much room towimfor ; 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 principle it is, that M. Duhamel has very

. judiciouily 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 precifion, 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
bufmefs of the farmer neceflarily keeping him
much in the open air, would render this an
eafy taik to him -, and his progrefs in fixing
facts, and in drawing judicious concluions
from them, would perhaps be much more
fpeedy and fuccefsful than he himfelf might
expect,

N Having
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Having but few rules relative to the Changes

of the Seafons, founded on obfervations, un-
Jefs the ihepherd of Banbury's be reckoned
fuch, I íhall endeavour .to colleil the,moil ra-
tional that I have met with, and accordingly
begin with his

24th Rule. If the laft eighteen days of Feb-
ruary and the firft ten days of March be for
the moft part rainy, then • t be ff ring and fummer
quarters will lefo too: and I never knew a great
drought lut it entered in at that-feajon.

25th Rule. If the latter end of Ofioler and
beginning of November be for the moft part
warm ana rainy', then January and February are
like to fyfroßy and cola, except after a very dry
fummer.

2 6th Rule. If Qflober and November be fnow
and froft, then January and February are
like to le ofen and mild.

Mr. Claridge gives us the following obfer-r
vations made by our forefathers,
Janiveer freeze the pot by the fire.
If the grafs grow in Jqniveer,
It grows the worfe for*t all the year.
The Welchman had rather fee his dam on the

bier
Than fee a fair Februeer,

March
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March wind arid À&jrfun
Makes cloaths white^ arid maids
When April blows his horn,
It's good both for hay and corn;
An dprilfiood
Carries away the Frog arid her broodV
A cold May and a wiridy
Makes a full barn and a findy:
A May flood never did good;
A fwarnvof bees in May
Is worth a load of. hay.
But a fwarm m July
Is not;worth a fly.

The following rules are laid down by Lord
Bacon :

If the wainfcot. of walls that nfed to fweat
be drier than ufuai, 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 ihews an inclination in the air
to dry weather, which, m winter, is always
joined with froft.

Generally, a moift and cool fummer portends
a hard winter.

A hot and dry fummer and autumn, efpect-
ally if the heat and drought extend far into
September, portend an open beginning of

N г win-



( 9« )
winter, and cold to fucceed towards the latter
part of the winter, and beginning of fpring»

A warm and open winter portends a hot
and dry fummer ; for the vapours difperfe in-
to the winter íhowers : whereas cold and froft
keep them in, and convey them to the late
fpring and following fummer. .

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

A ferene autumn denotes a windy winter ;
a windy winter, a rainy fpring ; a rainy fpring,
a ferene fummer ; a ferene fummer, a windy
autumn : fo that the air, on a balance, is fel-
dom debtor to itfelf. ; nor do the feafons fuc-
ceed 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 fouih, it will be a warm
and mild winter.
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If the oak bear much maft, it foreihews a

long and hard winter. The fame has been ob-
lerved of hips and haws.

•If broom be full of flowers, it ufually fig-
nifieth plenty.

Mark well the flow'ringalmonds in the wood;
If od'rous blooms the bearing branches load,
The glebe will anfwer to the fylvan reign,
Great heats will follow^ and large crops of graim
But if a wood of leaves o'erihade the tree,.,
Such and fo barren will the harveft be.
In vain the hind ihall vex the threlhing floor,
For empty chaff and ftraw will be thy {lore.

VIRGIL.
This observation, %s Mr. Worlidge, hath

proved for the moft part true for feveral years
now paft ; ai in 1673 and 1674 there were but
few nuts, and cold and wet harvefts : in 1675
and 1676, were plenty of nuts, and heavy and
dry harvefts-, but more efpecially in 1676
was a great (hew 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 1709*,
in which the thermometer funk to 5 degrees on

* fltmeirti del'dcedemit Royalt dês Scitncts, f cur l'an I7CO.
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the loth of January, came on without any cori-
fiderable wind, and what little wind there was<
came from the fouth ; and when the wind in-
creafed and turned to the north, the cold di-
minifhed. The mountains of Auvergne,
which are to the fouth of Paris, were at that
time all covered with 'friow.

Another furprifing thing was, that notwith-
ftanding the violence of the cold, the rivef
Seine was not entirely frozen over at Paris, but
the middle of its current continued free, ex-
cept that there floated in it large pieces of
ice: yet in lefs'rigourous winters it hath been
often fo frozen, that carriages could pafs over
it. The cold of* this winter was fo fudden,
that'the'ice at the edges, and in the. lefièr rivers,
was fo fait bound at once, that few flakes of
it broke off, and they generally fell in the
middle of the ftream -, fo that the violence of
the froft was in part the caufc that the river1

Seine was not frozen over.
Though the year 1714 was dry, the rain be-

ing only 14 inches and-h yet as there wer6
many thick fogs during the whole of that

' year, the harvcft was very plentiful, and the
fruits were extremely well ripened. Fogs artí
much more fcrviceable than rains, for the nou-
riihmentof plants.*

* Mtmoirei de Г Académie Royale des Science!, four Г an 17141
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Before I conclude, it may not be amifs to

obferve, how different the weather fometimes
>s in climates not very diftant. In the year
1751, we had a very, rainy fummer throughout
England, and the barometer was very unfet-
tled. At the fame time an extraordinary
drought prevailed in Italy.*

At Breft, in the year 1725, the barometer
feemed fixed at 26° 4' from the 2d of Feb-
ruary to the ï ft of September, when it rofe
luddenly to 28°. _ The rains were exceffive-,
apcrfeft deluge drowned every thing there-
abouts. At the fame time the weather was,
as ufual, changeable at Paris, f

* Sorla/t's Natural Hlftary of Cornwall, p. ZQ,
.•f De la Hire, uti/upra, pour l'a» 1725.
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afcertain its exaft degree in winter, 85.
Remarkable effects of the fevere cold in
France in the year 1709, p. 94.

CONDENSATION (the effect of) on watery va-
pours, 8 : on the atmofphere, 40, 44, 47.

D.
DE LA HIRE (M.) his obfervation on the

afcent of water into the air, 6. His re-
marks on the barometer, 66. His account
of the caufes of fair and of rainy weather,
69. Of the remarkably fevere cold in
France in the year 1709, p. 94.

DERHAM (Da.) his obfervations on the
weather, 14.

DEW,
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DEW, what, and its differences, 7, 8, 12. An

old error concerning the dew upon plants,
refuted, 13.

DUHAMEL (M.) his judicious additions to j
his Journals of the Weather, 89.

E.
EARTH (the) prognoftics of the weather taken

from the furface of, 7. Effects of the va-
pours it is thought to emit under water, 45.

ELECTRICITY, how effectually applied to guard
againft danger from lightening, 17—.22.

EXHALATIONS -, caufes of their afcent into the
air, 6. Reafon why they fometimes form a.
thick, heavy, dry air, 14. Their effects on
the atmoiphere, 48.

F.
FIRE, a principal caufe of the afcent of water,

and of exhalations, into the air, 6.
FOG, what» and its feveral kinds, n. Ufeful

for the nouriihment of plants, 94.
FRANKLIN (DR. BENJAMIN) his account of

thunder and lightening, 17. His directions
for prcferving buildings and lives from the
fatal effects of lightening, 20—23. His
obfervations on the temperature of feas and

lakes,
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lakes, 52. His account of winds, ibid; and
of the caufes and progrefs of ftorms, 78.

FROST. Freezing cold higher or lower in the
atmofphere in different feafons, 15. Hoar-
froft, what, and how formed, ibid. Effects
of fevere frofts in values, 64, 65, and on
what vegetables moft particularly, 85.

» H.

HAIL, what, and how formed, 16".
HALLET (DR.) his account of the formation

of dews, his theory of fprings, and his ob-
fervations on the air, 8, 9.

HEAT, the caufe of the afcent of water, and
to what degree. 6. Is lefs in proportion to
the height in the air, 15. An inftance of
remarkably hot weather, 69. Caufes of it,
70.

HURRICANES ; why always cold, though in hot
countries and in hot feafons, 15.

HUSBANDMEN ihould be able, and why, to pre-
judge of the weather and feafons, 72, 83, 85.
LinniEus's excellent advice to them for that
purpbfe, 88. May eafily, and how, attain
that ufcful knowledge, 89.

HYGROMETER -, its ufe in judging of the wea-
ther, 86. How to make one, 87.

ICE,
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I.
ICE, even in the fevereil winters, evaporates

into the air, 6. Rivers are not covered
with it foóneíl when the froft is moft fevere,

94-
INSECTS : prognoftics of the weather taken

from them, 26, *
JOURNAL of the weather. Abftraft and refult

of one kept at Southwick in Northampton-
ihire, 58—61. Hints for farther improve-
ment in a Journal of the weather, 89.

L.

LAMPS, by their burning, foretell rain, 43.
LIGHTENING. Its refemblance to eleftrical

fire, 17. How drawn from the clouds, 18 ;
and conducted by metals, ibid. Why par-
ticularly apt to damage tall trees and lofty
buildings, 19. Method of guarding againft
it, 20—23.

LINNJEUS, his excellent advice to huiband-
men, relative to the feafons moft proper for
their works, 88.

M.
MEN, why lefs quick than animals in their fen-

fations of the weather, 24.
METALS,
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METALS, of all kinds, are good conductors' of
lightening, 19.

MINERS foretell the changes of the weather,
46, 83.

MIST, what, 7, ii. Prognoftics of the wear
ther taken from it, 37.

Моск-SuNs and Mock-Moons, the caufe of,
31. Prognoftics of the weather taken from
them, ibid.

MOON (the) prognostics of the weather taken
from, 29, 38. From a circle about it, 311
and from mock-moons, ibid.

MOUNTAINS, the Aim m its of, always cold, and
why, even in the hotteft countries, 15.
Prognoftics of the weather taken from clouds
on their tops, 34.

P.

FLINT, his obfervations on the weather, 7.

R.
RAIN. Mifling rain, what, and how formed,

13. Heavy rain, what, and how formed,
14, 16. Prognoftics of rain-, from the
furface of the .earth, 7 -, from vege-
tables, 24; from animals, 25, 26. Signs
of rain from various other caufes, 28, 31,

33> 34, 35> 40, 42, 43- M. de la Hire's
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account of rain, 69. Why moil fréquent
in lofty places, 77.

RAINBOW (the) how formed, 28. When
thought to portend wind, and when rain, 66,

RAREFACTION (the effect of) on water, 6-, and
on the atmofphere, 40, 44, 47.

RIVERS, prognoftics of the weather taken from,
42.

S.
SEA (the) caufe and. nature of winds from,

45, %•
SEASONS (the) prognoftics taken from, 90.
SHEPHERD (the) of Banbury. See BANBURY.

Uncommon advantages of ihepherds for
making obfervations on the weather, 3.

SKY (the) prognoftics taken from, 32.
SNOW, on mountains, fliews to what height

water rifes in the atmofphere, 5. Evapo-
rates into the air, 6. How, frequently,
formed, 15, 16.

SOUNDS, prognoftics of the weather taken
from, 41.

SOUTHWICK, in Northamptonmire, refult of a
Journal of the weather kept at, 58—61.

Wherein different from fome of the Shep-
herd of Banbury's rules, 37, 56.

SPRINGS, the origin of, 9.
P STAR,
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STARS (the) prognoftics of the weather taken
from, 29, 72.

STORMS, figns of, 30, 32, 34, 40, 42, 46, 50.
Defcribed, 36. Frequently arife from forefts,
39. Their progrefs, 78. Their caules, 8o.

SUN (the) prognoftics of the weather taken
from, 28, 30, 38. From a circle about if,

,31 -, and from what are called mock-funs,
ibid.

T.
THERMOMETER (the) obfervatioNS on, 70. Its

ufe in judging of the weather, 84.
THUNDER, the caufe of, 17, Directions to

perfons apprehenfive of danger from it, 22.

figns'of it, 33.
V.

VAPOURS, a principal caufe ,of die formation
of, 6. Are attracted 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,
9. Caufes of their defcent in the atmof-
phere, i6. Why, fometimes, the caufe of
a thick, heavy, dry air, 14. Their effects
when emitted from the earth under water,
45. Their effefts on the air, 48.

V E G E T A B L E S , prognoftirs of the weather taken

from, 24, 83. Many, and of what kinds
in
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in particular, cannot refill a certain degree
of froft, 85.

1'IRGIL, his account of the prognoftics of the
weather to be taken from animals, 25 -, and
from the fun and moon, 29. Of the figns
of an approaching tempeft, 50. Of a hur-
ricane, 68. Of the influence of the air on
animal bodies, ibid.

W.
WATER, how affected at different heights w

the air, 5. Caufes of its afcent, 6. Im-
bibes and abforbs the air that touches its
furface* 8. Is always frozen at a certain
height in'the air, 15.

WEATHER (the) was accurately noticed by the
antients, 2. Pliny's obfervations on it, 7.
Dr. Derham's obfervations on it, 14. Prog-

1 noilics of it from vegetables, 24-, from
animals, 25 ; from the fun, moon, and ftars,
28, 3 r, 38 ; from clouds, 33 ; from the tops
of mountains, 35 ; from mifts, 37 -, from
founds, 41 ; from rivers, 42 ; from winds,
44 ; from the changes of the feafons, 72.
An eflential requifite to be obferved in all
rules for judging of the weather, 6-1. Why
huibandmen ought to be able to form a
pre-judgmcnt of the weather, 72, 83, 8.5.
A good Journal of the weather itill much

P 2 wanted,
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'wanted, with hints for improving future
ones, 89. Specimen of one kept at South-
wick, 58, 61. •

WEATHER-DOG, or WEATHER-ЕУЕ, what, 50.
WHIRLWINDS and WHIRLPOOLS, the effets of,

52- .
WINDS (the) carry off much water, and how,

6. Signs of windy-weather, 30. Wind,
what, 44. Caufes of the ftated winds щ
this ifland, Ibid. Caufe of the frequency of
winds from the fea, 45. PrognofticS from
winds, 44,54. Wefterly winds, their cauíê,
45 ; why generally rainy in England, 63.
Northerly winds, a fign of, 7 \ and their,
caufe, 51. Eafterly winds, their caufe, ibid;
and wherein different in different parts of
this ifland, 63. Southerly winds, a fign of,
7 -, and their caufe, 49. Winds frequently
different in different regions of the air, 504
68. Proof that the weft and fouth weft
winds are much more frequent in this
country, than the eaft and north-eaft, 57.
Effect of high winds on the barometer, 74.

WIRE, to conduct lightening, 20.
WORLIDGJL (MR.) his obfervations on the

weathíTj 34, 41 ; on the winds, 66; on the
rainbow, ibid; on the feafons, 92.
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