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TO HER ROYAL HIGHNESS

THE PRINCESS AMELIA.

WITH the greateft Deference and
Refpe@, I have the honour to prefent
the Sequel to Mentoria to your Royal
Highnefs’s confideration; 1f my per-
tormance fhould obtain your approba-
tion, and inany degree prove conducive
to your inftruction eor amufement, my
ambition will be amply gratified.

I am perfectly convinced your acquired
accomplifhmentsand innate amiable qua-
lities, may juftly claim the tribute of
Applaufe ; but as Praife is too apt to de-
generate into Adulation, I fhall purfue
the unerring dictates of Simplicity and
Truth, and with the moft ardent zeal
exhort you to perfevere in the attain-
ment of Knowledge, in every depart-
ment of mental cultivation. ,

Elevated Rank bears no {pecific weight
in the Scale of Merit, unlefs it is coun-
terpoifed by Moral Excellence and In-
telleCtual Treafures ; let this confidera-

a2 tion
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tion excite in your Royal Highnefs an
invariable emulation to Dignify your Il-
luftrious Birth, by the Brilliancy of your
intrinfic Virtues.

Accept, Moft Gracious Princefs, my
fincere wifhes that you may attain pre-
eminence in every ennobling property
that can inform the Underftanding, or
refine the Heart ; as the means of effedt-
ing this important purpofe, diligently
explore the wonders of Nature, which
will infpire you with implicit reverence
for their Primary Source.

- Thefe fublime impreffions cannot fail
to preduce in your Royal Highnefs, that
dignity of character and confiftency of
condud, which will infure Prefent Hap-
pinefs, and entitle you to Future Re-
ward : in the earneft hope that you may
enjoy thefe Bleflings to the fulleft extent,
I remain with the moft profound Rei-
pect, and perfect Submiffion,

Your Royal Highnels’s
Molft Devoted and Obedient Servant,
Yoo Ann Murry.

25th Muarchy 1769.
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T ur Author prefents the following
Dialogues on Aftronomy and Natural
Philofophy to the Public, as the Sequel
to Mentoria ; and flatters herfelf that
they will prove ufeful to thofe who fa-
vour them with their attention. The
fubjects fhe has chofen are of fuch a fub-
lime nature, and their {cientific proper-
ties o diffufive and profound, it may be
needful to obferve, that the has endea-
voured to felet only thofe branches that
tended to promote the general defign of
her performance, which was principally
to infpire young minds with due reve-

a3  rence
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~ rence for the univerfal operations of Di-
vine Wildom, manifeft in the various
parts of the Creation. Ina work of this
kind, it is impofiible to offer any thing
new, or that has not been more ably dif-
cufled by perfons of fuperiorabilities and
refined claflical learning ; yet it may be
productive of great benefit to the rifing
generation to place thefe axioms or {elf-
evident truths in {uch a point of view, as
to imprefs the Juvenile Reader with a
juft conception of the regular order of
the Univerfe, and the collateral depend-
ence of every atom of which it is com-
pofed. The prevalent relaxation in the
fyftem. of moral rectitude, claims the
moft energetic exertions to counteradt
its pernicious confequences ; and no re-
medies can be {o efficacious as thofe that,
by carly permanent imprcffions, invigo-
rate the principles on the immutable ba-
{is of holy confidence, derived from- the
emanations of the Supreme Being, which
Philofophy ‘unfolds, ‘and’ renders' con=

formable



PRETFACE. o

formable to our finite powers. It may
perhaps be deemed prefumptuous in the
Author, to attempt a work replete with
fuch abftrufe and varied fubjecls for in-
veftigation ; fhe thereforeas the means of
extenuation, begs leave to plead, that the
hopes and trufts her zeal will be accept-
ed, asa fubftitute for the defeéts which
fhe is confcious the moft candid Critic
may difcover in the execution of her
plan. Aftronomy and Natural Philofo-
phy fhould be confidered the native
fpring of dignified human {cience, as
being the fource from which the moft
fublime and general inftructions are ob-
tained, it confequently cannot fail to be
eflentially beneficial, to convey thofe fer-
tilizing firecams of information into a va-
rie‘ty of different channels, and to trace
their caufes and ‘effe®s in every object
our ideas can compafs, from the fpan-
gled Etherial Firmament to the opaque
regions of the Earth, and the profound
abyfs -of the Ocean. Thefe refearches

unavoid-
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unavoidably produce conviction of the
Divine Efficient Power and Omnipre-
fence, which in youthful minds, un-
warped by prejudice, and unfullied by
immorality, infallibly operates as an an-
tidote againft the inroads of Vice, and
in every age, ftate, and condition, proves
a perpetual incitement to Virtue,

CONTENTS.
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D.LATLO G B T,
MONDAY

On Aftronomy, and the Sun, and
Planets.

Mentoria,

have no doubt, my dear Lady Mary, you
recolleét that in our converfation on the
Sciences, I engaged on fome future occafion
to expatiate more fully on the fubje& of Aftro-
nomy, on which I with to fix your attention,
and will ufe my beft endeavours to explain the

Elements of that fublime ftudy.
Lady Mary. I am rejoiced, Mentoria, you
have fo fpeedily fulfilled your kind intention,
B and
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and 1 fhall hope to derive much entertainment,
as well as improvement, from your inftru&ions,
on a branch of education, of which I have fo
flight a knowledge.

Ment. You have an idea (though perhaps
an imperfe& one) of what are ufually called
the Heavenly Bodies, or luminaries, which ap-
pear in the Celeftial Hemifpheres; I fhall
therefore procced briefly to deferibe the Solar
Syftem, which comprehends the Sun, all the
Planets, their Satellites, and alfo the Comets.
The Sun, which is the® center of this fyltem,
continues ftationary, that is, always in the
fame place ; but revolves upon his own Axis,
in the fpace of about twenty-five days and an
half. The Planets, which are feven in num-
ber, conftantly move round him in their refpecs
tive {pheres. The names of ‘thefe Planets,
swhich are ranked according to their {everal dif-
tances from the Sun, are, Mercury, Venus,
the Earth, Mars, Jupiter, Saturn, and the
Georgium Sidus. Mercury, 2 and Venus, are
called Inferior Planets, in confequence of their
moving within the Earth’s orbit, by which is
to be underftood, the being nearer to the Sun.
Mars, ]npiter, and the Georgiom Sidus, are
ftyled fuperior Planets, becaufe their orbits or

paths
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paths are without that of the: Earth, which
confequently removes them further from the
Sun. The term Planet is ‘derived. from the
Latin word Plancta, roving, or wandering,
which denotes: their quality.

Lady Louifa. 1 wait with eager expeQation
to hear your defcription of the Sun.

Ment.. The Sun, which is:the fource of
light and heat, has been ever imagined to be
a Globe or fpherical bedy of fire.—Do&or
Herfchel, in fome late obfervations, appears
to be of a different opinion, and afferts, that
the Sun.is an opaque body, and has hills, and
vallies ; but as this is a new theory, it may
be belt to regard it only as fuch, till the point
is. proved beyond the peoflibility of .a doubt.
The diameter-of ‘the Sun is computed to be
893,522 Englifh miles, his diftance: from the
Earth, 95 millions of miles, and his proportion
of magnitude compared with' the Planet we
inhabit, more than a million times as large.

Lady M. 1 am aftonithed at your account
of the Sun’s dimenfions: it does not appear of
fo great a fize as you defcribe.

Ment, Which is to be afcribed to the im-
menfe diftance the Sun is from the Earth:
it is from this caufe, that the Moon does not-
appear {mall proportioned to her réal fize,

: B2 when
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when compared with the Sun, as fhe is fo
much nearer to us, every diftant obje& feeming
as a natural confequence lefs, the farther it'is
removed from our view.

Lady L. How wonderful it is, that thefe
bodies fhould appear fo bright and perform
their courfes with fuch regularity. : :

Ment. You will ceafe to be furprifed at
thefe cflels when you confider, that they are
under the guidance of Supreme Power and
Wifdom ; and the further you proceed in your
refearches, the more you will be cenvinced,
with the Royal Plalmift, that ¢ The Heavens
< declare the glory of God, and the Firmament
¢s fheweth his handy-work.”

Lady L. 1 can clearly difcern the brilliancy
of the Planets; but have no idea of their form,
or fubftance. ST

Ment -~ Their figure is that of a fphere,
or globe, and their motion confifts of revolving,
or turning round upon their own Axis, from
Weft to Eaft; they alfo purfue a regular pro-
oreflive motion from Weft to Eaft, through
their orbits, and thereby complete their revolving
courfe tound the Sun, which is i‘r‘wariubly fta=-
tioned in the center of their fyftem. Their
brilliancy they derive from the Sun, as they are

111
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in themfelves dark, or opaque bodies, and by
refle€tion tranfmit to us the light of that glo-
rious luminary. Dr. Herfchel is of opinion,
they may be poffefled of fome inherent light;
but this Is conjeétural, thercfore not to be reli=
ed on. ;

Lady M. T cannot comprehend what Orbits
mean; pray Mentoria be kind enough to ex- -
plain their fignification.

Ment. Every fubftance that is round, or
{pherical, may be termed an Orb, and the fpace
in which that body is deftined to move or a&,
is in effect the Orbit.  "Fhus to render the ap-
plication familiar to your perception, your eyé
from its round form, may be confidered as an
Orb, and the focket which contai‘ns it, con-
fequently its Orbit; but in a more enlarged
fenfe, it implies the path or courfe in which
any globular body moves, which often figura-
tively is termed the fphere of ahion.

Lady L. T now clearly underftand the term
Orbit, and beg I may not protract your enter-
tairzirlginﬁrL:&ions refpeting the Planets; but
hope that you will favor us with fome further
particulars refpecting the Sun; as that is a
fubjeét that interefts me, in more than a com-

mon degrcc.

Bs Ment,
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Ment, T have already mentioned that the
Sun revelves on its own Axis in about twenty=-
five days, it may be proper to obferve, that the
Sun has alfo another motion, which is periodi-
¢al, and is an elliptical, or nearly circular direc-
tion round the common center of all the pla-
netary revolutions ; and as this center nearly ap-
proaches to the Sun, he may with propriety
be regarded as the center of the planetary fyftem.

Lady L. How can it be poflibly known,
that the Sun revolves on its own Axis?

Ment, By oblervations refpeling the Ma-
culz or fpots, which evidently appear upon
his furface.

Lady M. 1 remember your mentioning the
fpots on the Sun in fome of your former in-
ftru@ions : I wonder who firft difcovered them.

Ment.  Galileo the famous Italian Altrono-
mer, who perceived them about the year 1610.
Various opinions have been formed refpe@ing
their caufe, and quality; the moft probable
conjefture is, that they are occafioned by an
eruption of fmoke, or other matter, of an
opaque nature from the Sun’s furface, whilft
many fuppofe they are volcanoes in the Sun ;
but thefe are fubjeds too occult and profound

for human invcﬂigation. In contemplating
the
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the fplendor, beauty, and univerfal influence
of this glorious luminary, as connected with the
folar fyftem, we may with Thomfon declare,.
He is the ¢ beft Image here below of his Cre-
ator.”” His beams produce Light, Heat, and
every other enlivening property to cheer, invigo-
rate, and perfe& the general purpofes of exift-
ence, in the animal and vegetable world : and
to him apparently, we are indebted, (as the in-
flrument of his Divine Creator’s power) for
every terreftrial blefling that we enjoy : therefore
he is not only an obje& tranfcendently entitled
to admiration, but alfo a fubject worthy of
ferious attention ; as in the f{ublime language
of Milton,. we may alfo obferve, that he is
“ of this great World, both Eye, and Soul;
¢ yet mult acknowledge God, his greater.”

Lady L. 1 feel very forcibly the juft ob-
fervations you have made on the Sunj; and
hope that you will now give me a defcription
of the Planets.

Ment.  Mercury, which is nearer to the
Sun than any other of the Planets, completes
his courfe round him in the fpace of about
88 days, or nearly three months, which con-

- ftitutes his year.
Lady M., Excufe my interrupting you, my

B 4 dear
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dear Mentoria ; but how is it poffible that three
~months fhould be a year?

Ment. The word year may be regarded as
an indefinite term, as the fpace of time each
Planet takes to complete its courfe round the
Sun, is confidered its complete year. The
proximity of Mercury to the Sun renders his
heat intenle, the degrees of which have been
computed to be feven times greater than what
is experienced in the Torrid Zone, therefore
there is every reafon to conclude, that the tem-
perature of this Planet, muft differ very effen-
tially from that of the Earth, or it could not
in the natural courfe of things long remain in
that ftate, as it has been computed, that the
degree of heat Mercury derives from the Sun
is 4 times what the Earth receives, which is
reckoned fufficient to make water boil. Mer-
cury is but rarely perceived, as lhe is ufually
hid in the fplendor of the Sun’s rays, which
prevents the period of his rotation on his
own Axis being known. This Planet changes
his Phafes, by which is'to be unde1ﬁood ap-
pearances and pofitions, in nearly the fame
manner as the Moon, according to his {itua-
tion with refpet to the Earth and Sun. "He
never appears quite full, which is occafioned by

his
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his bright fide being only turned direily to-
ward us, when he is fo nearly approached to
the Sun, as to be obfcured by his beams. By
thefe different Phafes it is evident he is not
endued with native light, which if he poffeffed
would caufe him always to preferve a circular
or round appearance.

Lady M. How large is Mercury ?

Ment.  His diameter is 3261 Englith Miles,
and his mean diflance from the Sun 36 Millions
of Miles; his motion is fo rapid in his revolu-
tion round the Sun, it is computed at the rate
of 95000 Miles in an hour.

Laa’y L. 1In thefe wonderful inftances of
Divine perfe@ion, it is not poflible to exprefs
the aftonithment they produce,

Ment. Mercury, which is the fmalleft of
the inferior Planets, as I have before mentioned,
can, be but rarely feen, as the refplendency of
the Sun’s beams generally renders him invifible ;-
when he is perceptible he has a bright appear-
ance, blended with a light tin¢ture of blue,
as the Orbit of this Planet is between the
Earth’s Orbit and that of the Sun; if it were
in the fame plane‘ as the Orbit of the Earth,
Mercury would frequently be feen to crofs the
face, or difk of the Sun; but as the planes of

i their
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their Orbits are not perfe@ly coincident, this
but feldom happens ; when it occurs, it is cal-
~ led a tranfit of Mercury over the Sun’s difk,
the Planet then appearing like a black fpot on
the face of the Sun : the next that will probably
be vifible, will be on the #th of May 1799, an
event that you will moft likely have the plea-
fure of viewingif the weather is propitious.

Lady M. 1 fhall have great fatisfa@ion in
obferving the tranfit, and we are much obliged-
to you for affording us this information.

Ment. Venus is the next fubject of our at--
tention, and the fecond Planet from the Suns
her diameter is 7699 Englifh miles. Her
revolution round the Sun is performed in 224
days, and her mean diftance from the Sun is. 63
millions of miles; her diurnal rotation on her
own Axis, is nearly 23 hours and a half.
This Planet when fhe appears to the Weft of
the Sun, rifes before him: in the morning, and
is confequently denominated the Morning Star ;.
but when fhe appears to the Ealt of the Sun,,
the fhines after he fets, and from thence is cal-
led the Evening Star ; in each of thefe fituations,.
fhe remains alternately, for nearly 7 months
and a half. ‘There is great realon to fuppole
this Planct has an atmofphere, as certain dark

moveable
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moveable fpots have been difcovered on her
difk, and aftronomers have perceived mountains
on her furface. When viewed through a tele-
fcope fhe is but feldom feen te fhine with a full
face, her phafes varying like thofe of the
Moon, and her enlightened part is invaniably
toward the Sun.

Lady M.. Can Venus be perceived, without
the aid of a Telefcope?

Ment.  She can be clearly feen by the naked
eye, on account of her peculiar brightnefls, which
exceeds that of every other Planet; her luftre
has a whitifh appearance, and is fo brilliant fhe
is frequently vifible in the day time even when
the Sun fhines, and the has often been miitaken
for a Comet, when fhe is- about 40 degrees re-
moved from the Sun,. This Planet asa morn-
ing Star, is ftyled by the Poets, Phofphorus.
or Lucifer ; and when fhe fhines after the Sun
fets, and is hence called the Evening Star, {the
is denominated Hefperus, or Vefper. The
ancients expreffed an extraordinary degree of
reverence tor this Planet, on account of her
beauty.

Lady M. With what delight I fhall now
view the ftarry firmament, which before 1
received your inftruétions on Aftronomy, I did

B6 not-
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not regard with the attention and admiration it
deferved.

Ment. You have hitherto contemplated thefe
glorious Orbs, as mere oftenfible objects, with-
out being able to refle&t on their importance,
magnitude, or diftance; and it is by the aid of
Science alone, and the labours of perfons of pro-
found learning, that you can poflibly acquire a
competent knowledge of fuch important truths,
The next Planet toVenusis the Earth, whofe an-
nual revolution round the Sun is performed in
365 days, five hours and 49 minutes, being rather
more than twelve months ; her diurnal rotation
on her own Axis is completed in about 24 hours,
her mean diftance frem the Sun is computed to
be 95,000,000 Englith miles, and her Diameter
7920 Miles.

Lady L. Pray Mentoria what is the caufe
that fometimes there are 29 days in the month
of February?

Ment. 1In order to recover the time that the
Farth fpends in her annual revolution round
the Sun, which by the foregoing {tatement, you
will clearly perceive is more than 365 days, it
becomes neceffary every fourth year to add one

day to the month of February, this is called
Biflextile
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Biffextile or Leap year, which confifts of 366
days.

Lady L. Tt appears almoft incredible that
the Earth thould be in conftant Iﬁotion, which
muflt be the cafe, from the account you ‘give
of her rapid progrefs round the Sun, and her
rotation on her own axis.

Ment. In a variety of inflances we are re-
quired to {tretch our belief, when the fubjells
are above our comprehenfion; but in the pre-
fent cafe, the fa& is demonftrated beyond the
poflibility of a doubt, which is clearly proved,
by the viciffitudes of the feafons, the fucceffion
of day and night, and a variety of other felf-
evident means. To convince you of the rapi-
dity of its motion, I thall inform you that the
motion of the Earth inits Osbit, is computed
at the rate of 68 thoufand miles in an hour.

Lady M. 1 am furprized this rapid motion
is not perceptible; I had no idea how faft I
was travelling, even when I am afleep.

Ment.  Extraordinary as it .may appear, it
is a certain fa&, that the Earthin its revolu-
tion on its own axis, moves with a degree of ve-
vlocity almoft incredible to our finite conception 3
as from the moft accurate calculations it ap-

pears,
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pears, that the inhabitants of London are con-
veyed by this diurnal rotation 560 miles in the
fhort fpace of an hour ; and at the Equator, it
is computed its progrefs and hourly motion is-
at the rate of goo miles..

Lady L. What is the caufe of our not per-.
ceiving the motion of the Earth ¢

Ment. 'The regularity of its progrefs pre--
vents your feeling the fenfible et of its re-
volutions ; if the flighteft obftacle occurred, and:
the motion confequently became irregular, the
whole Globe would perceive its force 3 but as
the Earth is guided in its refpective revolu-
tions, by the fuftaining hand of an all-wife
and gracious Providence, we muft ceafe to
wonder at the uniformity, with which it per-
forms its deftined courfes. '

Lady M. 1 know that the Earth is a {phere,.
but I wifh to be informed of the nature of its
furface ; as I think the rocks and mountains.
muft rather alter its globular form..

Ment. The form of the Earth is not per-
fely round,‘(but rather flattened at the poles, .
which is what is called a fpheroid; the rocks,,
and mountains, which are the greateft height
form but inconfiderable protuberances on fo.

large
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large a body, therefore do not affec the bulk in
any material degree. When we refle& on the
various. properties of this habitable Globe, and
trace 1ts qualities as a Planet, we are led 1n
the firlk place to confider the bleflings we enjoy,
and in the next, to look forward to thofe which
are in ftore for us in the endlefs ages of eter-
nity, when the prefent ftate of things will
e annihilated, and like the bafelefs fabric of a
vifion, leave not a wreck behind!

Lady L. 1 withto be informed by what
means you are convinced of the Rotundity of the
Earth.

" Ment. ‘The Earth being nearly of a fpheri-
cal form, as I have before fpecified, 1s con-
firmed by the following clear demonftrations.
The firt inftance I fhall produce, is the cir=
cumftance of its having been failed round, which
has been often effected by Navigators {teering
either in an Eaftern or Weftern dire&tion, and
by purfuing the fame courfe, returning to the
Port from whence they began their voyage.
The next proof is, that we may clearly perceive
when we are on the fea-fhore, and obferve a
fhip failing from us, the firft part we lofe fight

of is the hull of the vellel, then the lower
parts
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parts of the mafts and rigging, tlll by degtees.
the malfts difappear, and the whole object va-
nifhes entirely from our view. . When a thip
approaches near 2 port, the contrary effe& muft
be pfoduced, the Mariners firft perceive fteeples
of Churches, and other ftru@ures of confidera-
ble height, and in regular gradation, houfes and
inferior buildings, and at laft the furface of the
Earth becomes obvious to their fight. The ir-
regularity of the Earth occafioned by the in-
equality of its furface, is no,argumﬁxxt in dif-
favour of its fphercid form, as the proje&ions
on its {urface occafioned by the contraft of the
higﬁeﬂ hills, or the loweft vallies, it has been
éomputed, bear no greater degree of proportion,
than the inconfiderable protuberances that are
found on the rind of an orange, which by no
means deftroy the fymmetry of its form. That
~we have no fenfible proof of thefe extraordinary
truths conveyed to us through the medium of
our intellectual perceptions, does not. prove a
“contradi¢tion of their exiftence ; our powers of
éonception are great, but they are finite, and
in a variety of other fubje@s, we are liable to
evident deception, occafioned by the limited im-
preflions our vifual orgahs receive: thercfore.‘wg
5 muft
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muft be thankful as frail beings, that we know
enough to be fenfible of the Omnipotence of
God, and of our entire dependence on his Pro-
vidence.

Lady L. Pray, Mentoria, receive my mof(t
grateful thanks for your refleétions on the blef-
fings we enjoy ; and be affured, I will exprefs
my fenfe of them, by the moft zealous efforts
of gratitude and praife. /

Ment. The next Planet above the Earth’s
Orbit is Mars, whofe revolution round the Sun
is performed in one year and 322 days ; his Di-
ameter is 5312 Englith miles, and his mean di-
ftance from the Sun 145 million of miles, and
his rotation on his axis is in 24 hours and nearly
half, which conflitutes the length of his day.
Mars when feen through a telefcope, 1s obferv-
ed like the Moon to encreafe and decreafe, but
never appears horned ; it is therefore natural to
conclude, he does not thine by his own proper
light, and that his orbit includes that of the
Farth. This Planet when viewed by the eye
unaflifted by glaffes, appears {maller than Venus
and of a redder hue.

Lady M. 1 am furprifed at fuch a diftance

: the
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the length of time can be determined fo exa&ly,
as by hours and minutes.

Ment. Thefe nice calculations are effe@ed
by mathematical demonftrations, which reduce
fuch profound fubje&@s to the level of our com-
prehenfions, and by clear fimple means, con-
vince the moft moderate underftandings.

"T'he next fubje@& which demands our atten-
tion is Jupiter, which is the largeft of all the
Planets, and in refpe¢t to his diftance from
the Sun, is the next in rank to Mars; his an-
nual revolution round the Sun is performed in
the fpace of 11 years, 314 days, his Diameter
150,255 Englith miles ; his mean diftance from.
the Sun is 494 millions of miles, and his rota-
tion on his own axis is completed in the fhort
{pace of g hours and 56 minutes, by which.
means the velocity of his motion is fo great,
that at his equatorial parts, itis computed to be
2§ times greater than that of the Earth, and its
rapidity is afcertained at the rate of nearly 26
thoufand miles an hour. The portion of light
and heat that Jupiter derives from the Sun
are proportioned to thofereceived on the Earth,.
as 37 to 10c0 ; therefore it is peculiarly fortu-
nate for the inhabitants of this Planet, (and it
is highly probable there are fuch) that he is at-

tended:
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tended by four fatellites, or they ‘would be but
in a very cheerlefs dreary ftate. The quick
fucceffion of day and night is another remark-
able inftance of divine wifdom ; as by that
means the {peedy return of day counterbalances
the other difadvantages of fituation, In con-
fequence of the Axis of Jupiter being o near-
ly perpendicular to his Orbit, he perceives no
variations of feafons, and this was mercifully
ordained, becaufe if the Axis of this Planet
had inelined any confiderable number of degrees,
the fame proportion round each pole would
have been involved for nearly fix years in im-
penetrable darknefs. When viewed through
a telefcope, Jupiter is found to be furrounded
by faint fubltances, denominated zones, or belts,
which are fubje@ to fuch variations in their
appearances, they have been frequently afcribed
to clouds., When obferved by the naked eve,
Jupiter is diftinguifhed for the white quality of
his brightnefs, and in 'brilliancy exceeds moft
of the other Planets excepting Venus, which
fometimes is fuperior inluftre, This is the more
extraordinary, when we refle® on his im-
menle diftance from the Sun, and muft be in a
great meafure afcribed to his valt magnitude ;

like
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hke Venus, he is fometimes called a morsing;.
and at other times an evening Star.

Lady M. You frequently mention Diame-
ters, are they in any degree lxke circumferen-
ces?

#ent.,  As the means of defining a fphere;
or Globe, we muft confider it as a reund. {olid
body, the furface of which is equidiftant
from a certain point called its center, therefore
a line drawn from one fide to the other, through:
the center, 1s called its Diameter, whillt the
circumference would imply the going entirely
round that or any other obje&: it may not be
unufeful here to add, that the term magnitude
means fize, or bignefs; altitude the height of
any perfon, or thing; and plenitude fullnefs, all
of which point out the dimenfions and quzlity
of the refpefive fubje&ts, to which they are
applied. !

Lady L. Whenever I heard the Planets
mentioned, I thought that they were inconfi-
derable in fize, and by no means of the con-
fequence you reprefent; indeed I never paid
much attention, when they were the fubje&t of
difcourfe.

AMent. 'This indifference to things feeming-
ly too deep and abftrufe for our comprehenfion,

18
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is one of the principal [burces of the ignorance
which fo frequently prevails, even amongft
thofe who ought to be better informed. On
this fubje& I fhall only remark, that on all
topics, relative to the ceconomy of Nature,
and the general ftate of things, you fhould ever
employ your eyes, and ears, as inftruments to
convey inftruétion; as there is fcarcely any
branch of knowledge that is wholly unintelligi-
ble, or that may not in fome degree prove a
valuable attainment,

Lady. L. T will never negle® any means
of receiving improvement ; but one does not
frequently meet with perfons qualified to in-
firu&t.

Ment.  In thatidea you are greatly miftaken,
knowledge does not wholly confift in Scholaftic
]ea'rning ; but in a great meafure is produced by
oblervation and practice. Illiterate perfons,
and thole in the lower clafles of life, may afford
much ufeful information, which they have ac-
-quired by the regular difcharge of their duty, or
the profecution of their refpetive avocations.
“T'hus a Gardener may improve you in Botany,
a Carpenter in 'Architeure, or a Sailor in the
principles of Navigation and Geography, though
perhaps they exprefs themfelves in incorre&

lan-
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language, and ambiguous uncouth terms, yet
you may fafely rely on their aflertions, as they
are fpontaneoufly. the effe& of labour and expe-
rience, which are the bafie of the moft eifential
acquifitions.

Lady M. 1 will in future liften attentively
to every obfervation I hear ; as I am convinced
of the advantages 1 fhall derive by that means.

Ment. The moft valuable acquirements are
obtained by generah rather than by particular
modes of inftruflion ; as the moft ufeful infor-
mation ufually arifes from exifling circumf{tan-
ces, which no formal precepts or claborate lec-
ture could fo well effe. Never neglect any
means that can enlarge your ftock of know=
Jedge, from the weak pretext it can prove of
no ufe ; as experience daily teaches us, that our
intelleGual powers in the viciffitudes of human
life, are called into a&ion by various unforefeen
meafures, which are to conftitute our line’ of
duty. Seck this invaluable treafure with ar-
dour, let not the moft humble inftruments which
impart it be fpurned with difdain; as this
would be literally refufing a jewel of incftima-
ble. value, becaufe the vehicle which conveyed
it was apparently of inferior worth.

Lady L. 1 will always endeavour to con-
fider



On A fironomy, e, 23

Tider the intrinfic merit of every obje&t within
‘my powers of comprehenfion.

Ment. To [peak figuratively on thns fub-
je&k, it is not alone from the Cedar of Leba-
non, or the ftately Oak we are to gain inftruc-
tion ; as even the moft humble thrub is fraught
with leffons to imprefs our minds with a fenfe
of the Deity, though his attributes thine with
more refplendent majelty in the various orbs
which adorn the Firmament., The {ubject that
now demands our attention is Saturn, which is
the next Planet to the orbit of Jupiter, whofe

,‘-anhual revolution round the Sun is completed
in 29 years, 167 days ; his Diameter is 80,012
Englith miles, and his mean diftance from the
Sun go6 ‘millions of ‘miles. His rotation on
his own Axis has not yet been afcertained.
As this Planet is about g times and half further
from the Sun than the Earth, which is com-
puted to be nearly goo millions, confequently
the light and heat he derives from that lumi-
nary, about go times lefs.

Lady M. 'The number of miles thefe Pla-
nets travel in their refpeclive revolutions, will
make me think the fhort journies we take of
no importance. '

Ment. I am happy to hear it likely to pro-

duce
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duce that effe@, as it is one of the principal
ends of Aftronomy to enlarge the ideas, and by
a due contemplation of the Supreme Being, in
 thefe bright trophies of his fkill, to form there-
by a juft eftimate of his divine attributes, and
alfo of our own limited powers. I fhall now
proceed to inform you, that Saturn has feven
Satellites or moons, but the moft furprifing
phenomenon is a kind of ring that encompailes
his body, which from the moft minute and
attentive inveftigation, has been afcertained to
be about  twenty-one thoufand miles diftant
from this Planet, and to be nearly thirty thou-
fand miles in breadth.

Lady L. What can be the ufe of this Ring ?
I have no doubt it anfwers fome important
end.

Moeni., ‘There is every caufe, philofophi-
cally and rationally to {fuppofe, that the Planets
are inhabited ; and no one can doubt, however
near or diftant from the Sun they are refpec-
tively fituated, that the conftitution, temperature,
and other circumftances of the Beings appro
priate to each are fo conftru&ed, harmonized,
and governed, as to form a perfect {yftem, m
every refpe&t according to complete the general
laws of the univerfe. This Ring like every other

atom
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atom of created matter, undoubtedly fulfils
Tome wife intention and purpofe, and nioft pro-
bably was formed to cheer, and in {fome degree
fupply the defeé of heat, which muft follow
as a natural confequence, from Saturn’s remote
diftance from the Sun.

Lady M. How furprifing thefe circum(tanccs
are; if it were left to my choice to determine,
I fhould be undecided whether 1 thould prefer
Mercury, or Saturn, as the Planet on which I
was to exift.

Ment. This like many other inftances is
gracioufly ordained by a fuperior Power: the
hand that formed us can beft allot our place
and {tation. It is not the degree of light and
heat, darknefs or cold, which 1s to be our por-
tion, that is to form our happinefs, or mifery;
our proper blifs depends on the faithful difcharge
of the duties and parts afligned us, therefore
we muft think the fpace we inhabit is the
moft congenial‘ to our nature, and in our ideas
afpire to no higher f{phere, than the immortal
reward revelation infures, as the confequence of
uniform obedience.

Lady L. 1 am very forry your account of
the Planets is fo nearly completed.

Ment, ‘The next and laft which I have to

C defcribe
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defcribe is the Georgium Sidus, difcovered the
13th of March 1781, by Dr. Herfchel; previ-
ous to that event, Saturn was confidered as the
moft remote Planet from the Sun. In confe-
quence of this valuable difcovery being made
in the prefent reign, it has the appellation of
Georgium Sidus given to it in honour of our
moft gracious fovereign ; it is alfo frequently
called Herfchel, to perpetuate the ingenicus
philofopher’s fame who difcovered it, and
therefore is aftronomically charaterifed by an
H. being the initial letter of his name, with a
crofs, 1ymbolically, to denote it was by Chrif-
tians this Planet was firft explored.

Lady M. 1 cannot exprefs how much I am
cbliged to you for giving me {o clear an account
of the Georgium Sidus ; what pleafure it muft
afford Dr. Herfchel when he made this difco-
very.

Ment. The promulgation of any fcientific
phanomenon may be confidered as one of the
moft brilliant efforts of human fkill, as it gives
a degree of preeminence to thofe who are for-
tunate enough to difcover them, fuperior to
every other rank or ftation. The Georgium
Sidus or Georgian, as he is frequently termed,
performs his courfe round the Sun in 83 years,

121
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121 days, his diameter is 34,217 Englith miles,
and his mean diftance from the Sun is 1812
millions of miles. In confequence of his im-
menfe diftance, the period of his rotation on
his own Axis has not been afcertained. When-
ever this is the cafe, we are to afcribe it to the
being fituated fo remote from us; as therc is
every reafon to conclude, that all Planets do re-
volve on their own Axis ; theugh, in fome in-
ftances, thefe rotations cannot be perceived by
the inhabitants of the Earth. This Planet has
two Satellites, or Moons.

Lady M. 'The great diftance Georgium Si-
dus is from the Sun, muft caufe it to be very
dreary ; as Iam now enough of an Aftronomer
to calculate in fome degree by the number of
miles, of the refpe@ive mean diftance from the
centre of its {yftem.

Ment. The lightand heat which this Planet
derives from the Sun, is about the 36oth part
of what is received at the Earth ; as his diftance
from the Sun is computed to be about 19 times
that of the Globe we inhabit. As the means of
giving you a notion of the climate ot the Geor-
gium Sidus, you muft endeavour to divide, and
fubdivide the proportions of light and heat this
Planet receives, when compared with the Earth ;

Ca which
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which will enable you to form a precife idea,
how fmall a portion of the genial rays of the .
Sun is allotted to thefe nery di{covered regions.
Yet, let us not hence hattily conclude that Pro-
vidence has not difpenfed his bleflings with his
accuflomed liberality ; but rather let us reft al-
fured, this, like every other Planet, and every
other part of the Creation, 1s conftructed with
unerring fkill. The dimenfions of the Geor-
gium Sidus.are 82 times as large when com-
pared with thofe of the Earth. Therefore,
when we confider the great magnitude, and the
ftupendous ciftance this Planet is from the Sun,
with what wonder and admiration muft we re-
fle& on the power of that Supreme Being who
can {uftain this, and the other Planetary Orbs,
with fuch order and rapidity, through the re-
gions of the liquid air ! ‘The Planets already
fpecnﬁed are called the primary Planets ; be-
fides which, there are fourteen called fecondary
Planets, or Satellites, each of which revolves
round the primary Planets that are the centre
of their motion, as the primary Planets re-
volve round the Sun. . Thefe will be the fub-
ject of my future confideration, I {hall there-
fore only fubjoin a few obfervations, and con-

clude this LeGture.  As it is my wifh to rende
my
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my inftruGions as clear to your comprehen{ion
as poflible, I have avoided all complex terms,
and have endeavoured to exprefs myfelf in lan-
guage fuited to your tender years. I donot in-
tend to ftrip Science of its dignity or grace,
but rather to adminifter to you fuch modified
_portions as your intelle@ual powers can ealfily
receive and digeft. To aflilt you effectually in
your pusfuit of aftronomical knowledge, I will
furnith you with a regular table of all the marks
or charaders of the different Plancts and prin<
cipal Stars, with their dimenfions, diftances,
&c. which will enable you at one view, to col-
le&t all the various inftruions on that point
diffufed through my converfations on this inter-
efting fubje. Let your attention be proper-
ticned to my zeal, and by their mutual com-
pa&, your improvement will be eftablithed on
a folid bafis,

@
(%]
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On the Secondary Planets, or
Satellites, and Comets,

Mentoria,

I HAVE alrcady informed you that there are
fourteen Satellites or Moons, which are
claffed as fecondary Planets; I fhall therefore
proceed to defcribe their refpective qualities,
and rotation through their different Orbits,
‘The Moon may be regarded as the firft of thefe
Satellites, as fhe accompanies the Earth in its
annual courfe through its Orbit or path, and 1S
continually revolving round it 1n an elliptical ro-
tation from one new Moon to another, which
{l.c performs in about 29 days, 12 hours, and

44 ml~
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44 minutes ; this is called her fynodical revo-
lution, befides which, fhe has another motion
that is termed her fiderial, or periodical rota-
tion, that is performed in 2% days, % hours
and 43 minutes; being the fpace of time .{he
takes to revolve from one pointof the Hea-
-vens, to the fame again. The diameter of the
Moon is nearly 2161 Englith miles: - her
mean diltance from the Earth 240,000 miles,
~and her motion in her Orbit is computed
to be at the rate of 2290 miles in an hour,
As this Planet’s rotation on its Axis is perform-
ed in the fame fpace of time as her revolution
through her Orbit, it evidently appears, that
her day and night together, are of the fame
| length -as our lunar months, as it is clearly de-
inonflratcd, that the Moon turns but once on
her Axis during her progrefs round the Earth.
Lady Mary. 1 am rejoiced that you are in-
{tru&ting us on the fubje& of the Moon, which
is an obje&t that I admire more than I can ex-
prefs; and I feel impatient to be informed
why it changes and differs in appearance,
Ment. At the period of the new Moon, fhe
1s in that part of her Orbit or path, which is
between the Earth and the Sun, therefore the
whole of her enlightened Hemifphere is turned
C 1 from
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from the Farth, and fhe is faid to be in con=
junction with the Sun. I make no doubt
you recolle@, that the Moon as'well as the
primary «Planets, is a dark or opaque body ;

~therefore, the' hight fhe difpenfes is received

from the Sun, by which® means, only that half
can be illuminated that 1s turned-towards that
brilliant Lum-inary,“ and the other ha]f muft be
deprived of light ; confequently, the degrees of
lighr we receive, and the different appearances
of the Moon, are occafioned by the various po-
fitions with refpe& to the Sun and Earth, which
the face of the Moon at different-fr:afqns pre-
fents to our view. 3 .

Lady Louifa. This I clearly comprehend ;
but what 1s the next ftage of this beautiful Pla.
net ? i iy

Ment., When fhe has performed one quar-
ter of her courfe through her Orbit, what we
perceive of her enlightened Hemifphere, is of
a femicircular form ; which we denominate her
firlt quarter.  'When fhe has performed half her
revolution through her Orbit, the whole of her
enlightened Hemifphere is turned towards the
Earth, in which pofition fhe is in oppofition to
the Sun, and in that ftate conftitutes what is

: called
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called 2 full Moon. At this period, the Sun and
Moon are in oppofite parts of the Heavens:
the Moon rifing in the Eaft, and fetting in the
Weft.  When the Moon has pafled three quar-
ters of her Orbit, fhe again refumes a femicir-
cular appearance,- and is then faid to be in her
laft quarter; and when her whole revolution is
compleated, her enlightened Hemifphere is not
vifible to us, and another new Moon regularly
fucceeds.  As the means of rendering this mat-
ter familiar to your perception, if you hold an
ivory ball before a candle in a variety of pofi-
tions, the effet will be clearly evinced by the
proportion of light that will be vifible on the il-
luminated part of its Hemifphere.” You muft
alfo imagine, that if it were poffible for you to
view the FEarth from the Moon, fhe would
exhibit. the fame phafes, or pofitions as the
inhabitants of the Earth perceive, only in di-
rect contrary means; the one being at full,
when the other changes, and in a greater pro-
portion, as the Earth yields 13 times as much
light as the Moon, in conféquence of her {u-
perior magnitude ; her bulk being about a fif.
tieth part of the Earth ; and as the axis of the
Moon is almoft perpendicular to the plane of
the Ecliptic, fhe cannot expericnce any vicif=

€5 fitude
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fitude of feafons. Many Authors have ima-
gined fhe has no atmofphere, but later difco-
veries confirm the contrary opinion.

Lady L. Pray, my dear Mentoria, defcribe
the various appearances the moon exhibits, as
its face often feems to change.

Ment.  You have no doubt frequently obferv-
ed that the Moon appears of different fhades and
colours. When this Planet is viewed through
a telefcope, it is clearly demonftrated that
thefe varied tints are produced by the contraft
of hills and vallies ; the mountainous parts oc-
cafioning the light fpots. It was till lately uni-
verfally believed, that the dark fpots or thadows
were feas; but modern difcoveries have prov-
ed they are concavities or caverns.

Lady L. 1 am amazed that thefe things can
be difcovered with fuch clear proofs.

Ment. The circumftance of there being
hills and vallies, which produce the effect al-
ready defcribed on the furface of the moon, is
alfo demonftrated by the border or outer regions
of the edge appearing indented about the ex-
tremity of the illuminated part, when the
Moon is either horned or gibbous. Dr. Her-
fchel has afcertained the height of feveral of
thefe hills or mountains ; and has proved that.

VCl‘y
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very few of them, in their perpendicular eleva-
tion exceed half a mile; in the courfe of his
obfervations on this Planet, he has alfo explor-
ed feveral volcanoes, which emit fire, and from
the great {imilarity there appears between her
and the Earth, it is a probable conje&ture, that
the has not only feas and rivers, but alfo an
atmofphere. v
 Lady L. You have frequently defired I would
requeft the explanation of any word above myv
comprchenfion, therefore I beg to be informed
what gibbous means?
 Ment. Tt is an aflronomical term often ufed
in reference to the enlightened parts of the
Moon, while the is moving from the full to the
firlt quarter, and from the laft quarter to the
full again ; as at thofe periods the dark part ap-
pears horned and falcated, and the light one
protuberant, convex or gibbous ; as the means
of fully explaining this matter, I will inform
you that the word falcated, implies crooked,
and is applied to exprels when the moon or any
other planet appears crooked or in the form of
a fickle.

Lady M. Pray, my dear Mentoria, explain
to me why the Moon rifes at different times.

Ment, The enlightened part from the new

Co to
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to the full Moon is turned towards the weft,
as the Sun is V\e{’tward of it; but on the
contrary from the full to the new Moon, it s
turned to the eaft, as the Sun at that period is
ealtward of it.

Lady L.  Does not the Moon fometimes ap-
pear larger than at others? |

Ments The full Moon which happens di-
re@ly before the Autumnal Equinox, in her
dimenfions appears larger at the time of her
riﬁhg than ufual, and for feveral fucceflive
evenings rifes nearly at the fame period, im-~
mediately after the full; this is by many called
the Harveft Moon.

Lady M. Have I not heard alfo of a Hun-
ter’s Moon ? ;

Ment, Tt fometimes happens that the fame
circumftances occur, as I have juﬁ defcribed
in the fucceeding Moon, though not in o
great a degree ; this is what 1Is oftén denomi-
nated the Hunter’'s Moon. Thele extraordi-
mary variations proceced from the Moon’s pe-
culiar fituation with refpet to the Earth at
thofe periods, which would be too abftrufe for
me to endeavour to explain in terms fu1ted to
vour comprchenﬁon.

Lady L, I have been particularly attentive

to
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to your remarks on the Moon, which I fhall
now admire more than ever; I always imagin-
ed 1t had no other ufe than to afford us light.

Ment. The great Creator of the univerfe
wilely ordains, that his works fhould coincide
to proclaim his divine attributes, and alfo ferve
the {ubordinate purpofe of beneficial effects to
the various beings he has formed. In contem-
plating the univerfe, or atleaft thofe parts which
our finite. ideas can comprife into one {yftem,
we fhall clearly peréeive mutual advantages are
the grand outline of the general economy of
nature : thus Philofophy teaches us, as inhabi-
tants of a planetary orb, that our Earth tran{-
mits light to the Moon in the fame manner as
we derive it from her. The proportion of light
the Moon affords to us, it has been computed is
ninety thoufand times lefs than day light, which
is infufficient to make any fenfible effe& of
heat; but the light the Earth yields to the Moon
is calculated to be 13 times as much, which I
have before obferved.

Lady L. 1 cannot poflibly exprefs, how
much I admire the ferenity of a Moon-light
night.

Ment,  The calm delight that the lunar
fplendor affords, has furnifhed Poets with ma-

terials
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terials for the moft beautiful defcriptions ; every
object beheld through this meliorated medium,
acquires additional grace, and its benign ef-
fects may be traced by the influence they have
on the human mind. The light which the
Moon in its brighteft ftate refle&ts from the Sun,
is of that mild quality, to concentre the ima-
gination, whilft more vivid rays would tend
to difturb, and extend its range to objects, not
fo well fuited to the purpofes of fertous con-
fideration, or devout contemplation. The
Moon is to the works of nature, what modefty,
or diffidence, is in its effeéts on the moral
world ;-by the diffufion of their gentle beams,
the hemifphere of the Heavens, and of human
life, are feen through a veil, which invariably
adds a fuperlative degree of Grace to their
Beauty.

Lady M. 1 am extremely forry that you
have clofed your account of the Moon; as it
is a very interefting fubject.

Ment. 1t is rendered peculiarly deferving of
attention, as being the conftant attendant on
the Earth, which induced me to expatiate fo
fully on its qualities; but I muft now pro-
ceed to confider the other Satellites, and inform
you that Jupiter has four Moons, thefe Orbs

are
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are all of a fpherical form, and derive their
light from the Sun. Saturn has feven Satellites
or Moons and Georgium Sidus two; thefe
Orbs, or fecondary Planets, no doubt were
created for the gracious purpofe of general be-
nefit to the primary Planets which are the cen-
ter of their motion, and unqueﬁionably tend
to complete the regularity and order of the
folar fyftem. I have already mentioned the
luminous or bright ring, which encompafles
Saturn at a very confiderable diftance from his
body, in which fpace, the fixed ftars may
fometimes be clearly perceived. By a late dif-
covery made by Dr. Herfchel, it is clearly
proved, that this ring is divided into an interior
and exterior circle, which are feparated from
each other by a fpace of one thoufand miles;
Thefe Satellites, and Saturn’s ring, can only
be feen by the aid of a telefcope, by which
means al{o, feveral parallel faint ftripes may be
obferved on the body of Jupiter, that are ufu-
ally denominated belts.

Lady L. What ingenious things tele(copes
are, how clever thofe perfons muft have been
who invented them.

Ment. This like many other valuable dif-
coveries was cffeCted apparently by chance.

The
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The telefcope is reported to have been invented
by Roger Bacon in the 13th century ; but from
the bigotry and ignorance of that ra, it
/gained no repute, and was wholly negleted,.
till a fortunate circumftance convinced the
learned of its great utility, by the following
means.  The children of a fpe&@acle-maker
at Middleburg in Holland, whilft they were
playing in their father’s {hop, made him ob-
ferve, that when they held two fpettacle glaffes
at fome diftance from each other, they faw
the weathercock on the Church fteeple appear
much larger. than ufual, and apparently very
near to them, but reverted. The father con-
vinced of this effe&, placed two glafles upon
a board, fet upright, in two brafs circles, - which
he could fix at what diftance he pleafed. In
confequence of this difcovery many reforted
to his fhop, ameng whom were Zachariah
Janfon, and James Metias, workmen of the
fame town, who improved on the plan firft
fuggefted, by adding a tube to conne& the
glaffes, which by {liding in grooves, they could
extend to.any length. Thus much for the me-
chanifm ; but for the {cientific advantages, we
are indebted to Galileo, Altronomer in the 16th
Century to. the grand duke of Tufcany, who

only
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only having heard this valuable difcovery men-
tioned, had fo clear an idea of the importance
of this inftrument, he conftru&ed one on a ve-
ry large feale, by placing glaffes in the’ long
pipes of an organ, by which means he firft per-
ceived the Macula or fpots on the Sun, and its
revolution on 'its Axis; he next obferved the
four Moons of Jupiter, which he called the
Stars -of Medicis, in honour of his patron.
He: had alfo a glimpfe of two fides 6f Saturn,
which have been fince afcertained to be the ring
T ‘have juft defcribed. As he was a man of
great learning, he publifhed an account of thefe
acquifitions in the fcience of Aftronomy, and
gave a clearer idea of the heavenly bodies than
had ever been before attained,

Lady L. How much weare obliged to you,
my dear Mentoria, for inf'orfning us of the ‘ex-
traordinary means by which the telefcope was
difcovered, I am almolt induced to envy the
perfons fortunate enough to be the projetors
of fuch an important invention.

Ment. - 1 am inclined to think it fhould ra-
ther excite your admiration ; for if we were
minutely to trace all acquifitions of Science, or
knowledge, we thould be the more clearly con-
vinced thele things are permitted. by the wife

mn
. defigns
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defigns of Providence ; and that the perfons who-
effe& them are the mere agents, or inftruments
to fulfil his benign purpofes for the general good. 5.
as, what we call chance, is a fallacious term,
and may almoft univerfally be attributed to a
higher fouree. ;

Lady M, 1 will in future endeavour to afl~
cribe all good confequences and important
events to where it is moft juftly due, the Omni-
potent Ruler and Creator of the Univerfe; as
every object I eontemplate proclaims its natural
dependance, and the divine prote&ion it re-

ceives.
Ment. Your mgenuous mind may be com-

pared toa mafs of fnow or wax, asitis as im-
maculate as the one, and as duétile as the other.
Impreflions mutt be received, and from the ftate
of our nature, will be retained ; therefore, their
quality becomes an object of the firft 1m-
portance.  The moft ignorant and prophane
are fenfible that they exift, and ehjoy many
bleflings ; but it is only the enlightened and
devout Chriftian who can be convinced of the
means by which thefe advantages are obtained,
or be acceptably grateful to. the fupreme Firft,
and general Caufe !
Lady L. Pray Mentoria, what will be the
next fubjec on which you will expatiate ?
Ment,
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Ment. 'The only branches of the folar fyf-
tem I have to explain are Comets: They are
folid bodies of various fizes which move round
the Sun, and crofs the Orbits of the Planets in
a variety of dire&ions. Their principal diftin-
guifhing marks from the Planets, are their long
tranfparent tails, which proceed from their fide
fartheft from the Sun, and have the refemblance
of a pale flame.  Their revolutions are exceed-
ingly eccentric, and the Orbits or paths in
which they move, Ellipfes, or long ovals of a
furprifing magnitude, having the Sun in one of
their foci ; in confequence of which, in one pe-
riod of their rotation, they are fo near the Sun
as to be in a fituation which muft render them
{ubje&t to the influence of the moft intenfe heat,
as they fometimes approach much nearer than
Mercury to the folar Orbit, at other periods
they fly off again to fuch immenfe diftances
from the Sun, they muft experience the greateft
degrees of cold, That which appeared in the
year 1680 came fo near to the San, its heat, it
has been computed, muft be confequently 200¢
times greater than red hot iron.  After which it
.purfued its courfe to the remote diftance of near
gleven thoufand millions of miles, which is

calculated
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calculated to exceed f{ix times the Orbit of
Georgium Sidus.

From thefe circumftances it is evident that
Comets are of a ‘folid and durable fubftance,.
capable of bearing ‘the - variations of extreme
heat and cold without being fubje& to diffolu-
tion: from ‘their powerful effets ; and are alfo
opaque bodies, as the light they fhine with 1is
received from the Sun, like the Plancts I have
before defcribed.

Lady M. T think I have heard you fpeak
of Comets, and call them blazing ftars.

Ment. They are fometimes fo denominated
becaufe they have long tails. of a blazing qua-
lity which proceed from them.

Lady L. Pray Mentoria give me fome idea
of the dimenfions of a Comet, and the nature of
their tails, which you fo frequently mention.

Ment. Comets differ in magnitude, fome of
them are larger than the Moon, though the
greater part are infexior in fize ‘to that Planets;.
but as they but rarely appear, and take an im-
menfe circuitous range, neither their periods
nor dimenfions are precifely alcertained..

Lzdy L. 1 cannot underftand what you
mean by the Comets having the Sun in one of

their



On the fefanda;y Planets, - e, 45

their Foci, in their periods through their ellip-
tical orbits. :

AMent.  The term Foci implies the two
points of convergency (by which you are to
underftand the approaching nearer and nearer,
tending to one point) in the axis of a curve or
lens, therefore Foci is to be confidered as the
plural of Focus, which fignifies concentring
our views or attention to one point or object.

Lady M. Pray Mentoria explain what the
Comets’ tails are formed of.

Ment.  The tail of a Comet is fuppofed to
conlilt of a great quantity of fume or vapour
which proceeds from its body, as it acquires
an accumulated degree of heat in its approach
to the Sun.  Some of thefe flaming appendages
are of a prodigious extent; having been com-
puted to be 8o. millions of miles in length.
Though the tail is a diftinguifhing character-
iftic of Comets, it is afferted fome have ‘appeared
without them, and in every refpeét fpherical in
form like the Planets. ‘

Lady L. What can be the ufe of Comets ?

Ment. Their importance I cannot define,
though I may venture to affert,.- they are of
confequence in fome degree or means too diffi-
cult for me to comprehend or explain, . Vari-

ous
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ous conjectures in the early ages of the world
were formed from their appearance, as being
portentive of fome national evil or great event.
Many fuppofe the deluge was occalioned by the
near approach of a Comet to the Earth ; whilft
others, with greater probability, imagine they
will be the inftruments of effe&ting the general
Conflagration revelation teaches ts to expect.
As if a Comet, 'in its return from the Sun,
fhould be in immediate conta& with the Earth
in its Orbit; the latter muft be confumed in
the unequal confli&. It is generally imagined
that there are at lealt 21 Comets belonging to
our fyftem ; the periods of only three have been
accurately determined, which have been demon-
firated to return at intervals of 75, 129, and 575
years, That which appeared in 1680 was the
moft remarkable, as its greateft diftance from
the Sun is computed at 11 thoufand 200 mil-
lions of miles, whilft its leaft diftance from the
centre of the Sunis only 4qo thoufand miles.
Its period is calculated 575 years, and in the part
of its Orbit which approaches neareft to the
Sun, the velocity of its motion is computed to
be 880,000 miles in an hour, and the Sun, as
feen from it, appears 40,000 times as large as he
does to the inhabitants of the Earth,

Lady M.
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Lady. M. From the accounts you give of
‘Comets, and their probable tremendous confe-
quences, I fhall be greatly alarmed when any
-appear.

Ment. 1 fhall endeavour to combat, and I
truft fhall overcome any apprehenfions you may
experience on that, or any other fubjeét relative
to the laws or- order of the Univerfe. As in-
habitants of this terraqueous Globe, we are
obnoxious to two kinds of danger; ' the
one I fhall term individual, or partial ; the
other, general, or univerfal evil ; neither of
which we can avoid; as a variety of cir-
cumf{tances concur to produce fuch baneful, or
fatal effets.  Thefe confiderations 1aturally
fuggelt an entire and unconditional reliance on
the decrees and difpenfations of Providence, and
fortify our minds againft the dread of any par-
ticular misfortune, or trial: In' the courle
of human events it feldom happens, that the
affliction we apprehend occurs; or if it does,
the goodnefs of God enables us to fuftain the
conflict with due refignation to his divine will, -
It would be as abfurd to dread the fatal confe-
quence of a Comet, as to entertain the idea,
that the Sun would fly from its Orbit, or the
Sca tranfgrelsits bounds. The laws of Nature

: are
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are in -the entire difpofal of their omnipotent
Creator, nor will they deviate from their due
coutfe but by his awful fiat ; as they are not
guided by the fortuitous effeéts of chance, but
are reltrained and direGted by unerring wi{dom
in their refpeltive revolutions and ftations. It
would be impious and prefumptuous to judge ef
the final effe@ of things: that terreftrial glo-
ry muft end, is an article of our religious faith,
and the .bafis of our tuture hope, which points
to Lternity, and the expeétation of a fuperior
and more permanent exiftence. Refpecting the
means to effe@ this great purpole, we are not
to form opinions from our finite ideas, but ra-
ther to conceive, the moft awful meafures may
be ufed as inftruments of executing the avéng-
ing decrees of an offended, yet merciful Deity.
On this fubje I fhall only add, many are of
opinion that the general conflagration which is
fcripturally denounced to deftroy the Earth, will
probably be produced by an eruption of the
volcances that are in various of 1its parts;
which theory . they. fupport on the argument,
that every body poflefles inherently the princi-
ples or {eeds of its own diffolution. I have ex-
patiated more fully on this fubje&, as I would

wifh you to be forcibly imprefled with every fa-
cred
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cred and divine prefage, yet to be neither pain-
fully folicitous concerning the period, or the
means of their refpetive fulfilments, nor weakly
indifferent concerning a tranfit that muft con-
fign you to endlefs mifery, or fupreme blifs ;
which latter, you will certainly attain if you
trult in God; and regulate your conduct by the
precepts of the Chriftian Religion, and the
bright example of its Divine Author.

D DIALOGUE
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On Aftronomy, the fixed Stars,
and the Zodiac.

Mentoria.

IN confequence of my having finifhed my
account of the folar fyftem, I fhall now
endeavour to claim your attention whilft I def-
cribe the fixed Stars, which are diftinguifhed
from the Planets by their conftant twinkling,
or what is fcientifically called their {cintilla-
tioi. LRy

Lady. Louifa. Why are they called fixed

Stars ?
Ment. Becaufe they never relatively change

their fituation, but always preferve the fame
diftance
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diftance from each other, notwithftanding the
Earth in its revolution, caufes an evident mo-
tion in the Heavens. It is imagined thefe Stars
are all ditin& Suns placed at immenfe diftances
in the Uhivcrfe, each of which fhines by its
native light, and forms the centre of a fyltem,
round which, Planets revolve with the fame re-
gularity as in our f{olar {y{tem, but at too remote
a diftance to be perceptible to us. As thele
Planetary Orbs derive light only from their
refpe@ive Suns, that cannot be tran{mitted at fo
immenfe a diflance; which is fo great, that
even Sirius, or what is ufually called the Dog
Star, never feems to vary in its fize, though in
one period of the Earth’s revolution it is 193
millions of miles nearer to it than it is in the
oppofite part of its Orbit. Thefe fixed Stars
are ranked in {ix different clafles to afcertain their
refpeftive magnitude and diftance, according to
the degree' they are to us apparent. The num-
ber that can be perceived in the vifible Hemif-
phere without the aid of a telelcope, fcarcely
exceeds one thoufand ; but by the afliftance of
optic glafles, -thofe that may be feen are incalcu-
lable. And in proportion as thefe vifual auxi-
liaries improve, the celeftial regions are explored
with greater accuracy, and new dilcoveries con-

D2 fequen'ly
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fequently made refpe@ing the number and qua-
lities of the heavenly bodies. By various af-
tronomical ebfervations it has been proved, that
Sirius, which is nearer to the Earth than any of
the fixed Stars, is computed to be diltant more
than two millions of millions of miles. And
it is calculated that if a cannon ball were to fly
from thence at the amazing rate of 400 miles
in an hour, it would not reach the Pianet we
inhabit in 570,000 Years.

Lady Mury. 1 am furprifed that you def-
cribe the xed Stars as Suns, I always thought
there was but c1 e luminary that bears that ap-
pellation, or was of equal confequence.

Ment.  Qualities and properties, not terms,
are what we are to regard in fcientific difqui-
fitions 5 in this inftance I do not require impli=
cit belief till I have eftablithed fufficient autho-
rity of the probability and rationality of my
affertions. A variety of opinions might per-
plex your ideas, and confufe your judgment: [
fhall therefore only produce Doctor Herlchel’s
{fentiments on this fubje&. He thinks it will
fcarcely admit of a doubt, that the fixed Stars
are ditin& Suns; or their immenfe diftance
would perfe@tly exclude them from our view,

if the light they emitied were pot of a folar
quality.
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guality. He alfo carries this analogy ftill far=
ther, by proving that many, (and moft probably
all) of the fixed Stars turn on their Axis, and
have fpots or maculz on their furface which va-
ry in luftre and appearance.  The Stars which
he particularly {pecifies for thefe folar chara&er-
iitic marks, are called Lyracephei, Antinoi, and
‘Ceti, with many others he does not particularly
enumerate. From thefe obfervations it is evi-
“dent our Sun and folar fyflem make but a fmall
part of the Univerfe. As it is highly probable
there are millions of Suns, attended by plane-
tary Orbs, inhabited by myriads of rational be-
ings ; all tending to the glory of their great
‘Creator, and uniting to fulfil the general pur-
pofes ordained by Divine Wifdom. i
Lady L. T am quite convinced by the proofs
you have given, that the Earth comparatively
malkes but a fmall part in the general mafs of
the Univerfe, .
Adent. 1n afcertaining our real importance
in the Arcana of Nature, we mult imagine an
cxpanfe of boundlefs fpace, and refle& that if
our folar fyftexs were annihilated, it would bear
no greater degree of proportion of defe@ion in
the whole Creation, than if a girop of water

D

3 were
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were taken from the immenf{e refervoir of the
ecean, Z

Lady L. Have I not heard of the galaxy,

“er milky way ; pray what does it mean ! I have

a1 idea it is an altronomical term,

Ment, The galaxy, or milky way, derives
its name from the white appearance fuch an
immenfe number of ftars occalions, which unite
in illuminating that part of the heavens in
which they are fituated. Dr, Herfchel ima-
gines this broad circle is an extenfive ftratum
of flars, as he has difcovered many thoufands
in it, fome appearing double, others treble ; not
that they are {o in reality, but are ftars at differ-
ent diftances, which produce that effe@ by be-
ing feen in the direion of nearly a right line.
As the means of rendering my inftruétions
more explicit, (I fhall fubjoin a copper-plate,

which will clearly defcribe the three diftin& re-
gions of the Northern and S(mthern Celeftial
Hemifpheres, and tl.c Zodiac. The ancients
exprefled thefe fixed ltars by certain imaginary
fymbolic figures of L cafts, birds, fithes, and
other animals, which are called Conftellations.
The number of thefe ftars, including thofe

which have been added in con! equcncc of latter
difcoveries in the Northern Hemifphere, is 36,
in





















-

&
)
50!
I

% g /' /
%‘%4':.-.-
\" vvb‘}’
4|







On dfironomy, e, 55

in the Southern 32, and in the Zodiac 12.
Some ftars that are not comprehended in any
@ohﬁellation, are termed unformed flars; o-
thers Nebulz, that have a cloudy appearance ;.
and thofe that cannot be feen without optic
glafes, are called Telefcopic Stars. By the
invention of John Bayer, a German, about the
year 1600, the letters of the Greek alphabet are
ufed to exprefs the ftars in each Conftellation,
according to their regular gradation ; though
fome of the principal fixed ftars have diftin&
names afligned them, of which you fhall have a.
hift,

Lady M. 1 fhall endeavour. to acquire a-
thorough knowledge of thefe appellations, and
fhall purfue the method you fo often have re-
commended, of writing them in a little book,
which will prevent their efcaping my memo-
ry. ;

Ment. The Polar Star is the leaft ftar in
the tail of Urfa Minor, or the Lefler Bear ;
on account of 1ts proximity to the North Pole,
its apparent fituation with refpeét to the earth
fcarcely varies through the complete period of
her annual revolution, which caufes this ftar to
ferve as an uncrrihg guide to mariners. There
arc two ftars in.the Conftellation of Urfa Ma-

D 4 jor,
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jor, or the Greater Bear, which are called
Pointers, as they evidently point to the Polar
Star. Sirius, or the Dog Star, rifes and fets
with the fun during part of the months of July
and Auguft, which fpace of time conftitutes
what are ufually called Dog Days.

Lady L. By what means can I diftinguifh
the planets from the fixed ftars?

JMent. There are two invariable rules which
ferve to afcertain their ditin& qualities, every
fixed flar twinkles ; but a planet has not the
leaft degree of fcintillation, they are alfoalways
in motion from one part of the heavens to the
other, and are vifible earlieft in the evening,
and lateft in the morning: Whillt the fixed
ftars conftantly preferve the fame diftances from
- each other,

Lady 14. What occafions the twinkling of
the ftars, which you mention ¢

Ment. This effe& is produced from the a-
ojtated: ftate of the body of air or atmofphere,
1mour)h the medium of which we view the
ftars ; as the particles, by being in continual
motion, caufe a twinkling appearance in any
diftant luminous bedy : and you muft recolle&
the fixed fars fhine with inherent native light,

and
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and that the planets are of an opaque, or dark
quality.

Lady L. You obferve that the number of
ftars which can be feen without a telefcope,
fcarcely exceed a thoufand, which furprifes me
greatly 5 as when it is a fine night, they appear
to me innumerable,.

Ment.. The caufe of their appearing fo
much more numerous than they are inreality,
1s occafioned by their conftant twinkling, and
the confufed manner in which we view them
with our natural organs of fight.

Lady M. By what means do the Planets
appear like ftars?

Ment.  'This refemblance arifes from' thie
following circumftances. In whatever part of
the univerfe we are, our fituation feems to be
the centre of a concave fphere, from which re-
mote objecls appear at equal diftances from us;
thus clearly to exemplify this fubje, if it were
poflible for you to be removed to the Planet Ve-
nus, our Farth would feem to be a ftar to your
view 5 but if you could be tranfported to a Pla-
net of another fyltem, our Sun would appear
as a Star, and its planetary Orbs would be invi-
fible,

D Lady
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Lady M. Pray inform me what you mean-
by Conftellations ¢

Ment. The word Conftellation literally fig-
nifies a clufter or affemblage of Stars: the an-
cients, in their progreflive improvements in A-
ftronomy, calculated feveral Stars which they
divided into ditin& companies, or Conftella-
tions ; thefe they exprefled by typical figures,
according as their fertile imaginations fuppoled
in their combined form they reprefented any
particular object, or had reference to fome im-
portant confequence.

Lady L. At what period did they make thefe
ingenious difcoveries ? :

Ment.. It is not in my power accurately to
determine that ‘poimt 3 however it is very cer-
tain, that the ancients in the firt ages of the
world, had fome knowledge of Adftronomy ; as
she Conflellations Orion and Plecades are men-
tioned in the book of Job: and it is generally.
fuppofed that book was written by Mofes, dur--
ing- his refidence with Jethro, in the land of
Midian, zbove 1500 years before the Chriftian
Hra.

Lady L. I cannot imagine why fuch names.
fhould be given to the heavenly bodies, as they
bear no refemblance to animals.

Ment,
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" Ment, 1t may. perhaps be in my power to
throw fome light on that fubje&t, by endeavour-
ing to explain the invention of the Zodiac, by
which is.implied a circle of animals, as that
term is derived from. the Greek. The “Zodiac
you are to regard as an imaginary circle, belt,
or zone in the heavens, that the Ecliptic divides
into two equal parts, which is terminated on |,
either fide, by a circle parallel to it, at eight
degrees diftance, in. which fpace or track the
Planets perform: their revolutions. I fhall. now
proceed to inform you of the probable' means
which fuggefted thefe altronomical. arrange-
ments: -in the firft flate of f}lings we muft con-
fider the human race as being placed in a cli-
mate and condition fubjecting them to few
wants, for even the fupply of which they could
not have recourle to any foreign aid. Thus
circumftanced, the firft objeét of importance -
for them to efe&, was the menfuration of
time, which'could only be afcertained by the
motions of the heavenly bodies ; the Moon was
the primary objeét of their attention, as by its
changes, and peljio.dical‘ returns, they could re-
gulate‘their affairs with the moft exact precifion,
though totally unfkilled in what is ufually called
Science ; and the greatelt utility of thefe difco- .
D6 veries .
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‘veries was, the enabling perfons at remote dif-
tances to aflemble, for the purpofes of divine
worfhip. As their obfervations were fimply
the effe&t of ocular demonftration, they reckon-
ed the New Moon from the period they per-
ceived the Crefcent in the firmament ; for which
purpofe they met in deferts, and on high places,
as the means of having a clear and extenfive
view of the horizon ; and when they difcovered
the Crefcent, they celebrated the Neomenia, or
facrifice of the New Moon, followed by a feaft,
of which the affembled families partook ; the
food having been previoufly confecrated to the .
Supreme Being. When any extraordinary
event occurred, they alfo inftituted an annual
feftival, which was added to the Neomenia, and
celebrated with great folemnity.. Thus you
will perceive that the lunar revolutions formed
the firft {yftem of religious rites, and the equal
diftribution of time ; but as twelve of thofe
were not {ufficient te complete the regular re-
turns of the feafons, it became neceflary for the
ancients to obferve the particular {tars under
which the Sun appeared to them to pafs every
month, which they divided into twelve equal
parts ; and as they had no mathematical in-
{truments, they had recourfe to the ingenious

expedient
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expedient of having-two copper veffels, one of
which they filled with water, and by the peeu-
liar conftru&ion of thefe utenfils, the water ran
from one into the other ; therefore by accurate.
ly obferving how many times this operation was
performed between the interval of each Star’s
appearance, and the exa& menfuration of the
quantity of water which alternately filled the
veflels, they acquired to a certainty the regular
procefs of the heavenly bodies, which were their
only guides in the regulation of their facred and
civil concerns.

Lady L. In what part of the world were the
obfervations firlt made, which you have enu-
merated ?

Ment,  In Chaldea, or Babylon, which you
will find clearly explained in my Sacred Hifto-
1y, with maps to thew you the exa& fituation
of the regions inhabited by the patriarchal
tribes. It may be proper to remind you, that
in the primitive ftate of things, the occupations
of the human race were principally of the paf-
toral kind ; tending of flocks, herding of cat-
tle, and attention to agriculture, even in its
moft laborious branches, were not then regarded
as degrading : neceflity fuggefted the import-
ance of thefe purfuits, and cuftom and habit re-

conciled
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conciled thofe who  were higheft in: ftation to
the general adoption of a plan in which their
wealth and happinefs were comprifed. . This
courfe of life afforded the ancients many oppor-
tunities of making obfervations on the heavenly.
bodies, as the nature of the climate, and the
quality of their avocations, caufed them chiefly
to refide in tents, which being . moveable habi-
tations, anfwered their purpofe better than fixed -
dwellings, as they could conveniently change -
their fituations for thofe that produced the beft:
pafturage for their cattle, which required con-.
flant attendance, and by that means enabled .
them to watch the revolutions of the Stars dur-
ing their no&urnal ‘attendance.on. their flocks. .
As knowledge of every kind is progreflive in its
operations, the Egyptians who were the moft :
learned people at that early period, having ob- .
ferved the four natural divifions of the year, per-
ceived that the Sun in each of thefe divifions -
appeared to be placed fucceflively under diftinét «
Stars; they confequently divided each of -the -
four feafons into three Cantons of different -
Stars, and the whole year into twelve houfes, or .
ftations of the Sun, to which they gave the name .
of different animals, fo denote the quality of the
purfuits which were tranfacted ineach particu=

lar
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lar period ; and as thev were very partial to
{ymbolic figns, to exprefs any known cbjedt,
they had recourfe to that method to fignify their
ditferent tendency and ufes ; conlequently this
evidently appears to have been the origin of
what is commonly called the Zodiac.

Lady M. 1 am extremely obliged to you
for explaining the firft difcovery of fuch an im-
portant and interefting part of Aftronomy.

Ment, 1 fhall in the next place briefly en-
deavour to defcribe why the ancients reprefent-
ed many of thefe Conftellations, or figns, by
names and figures, the greater part of which are
of the animal kind.. As in the early ages of
the world, the riches of its inhabitants confifted
in the abundance of their herds and flocks, they
naturally appropriated to each of the Stars that
appeared to them in regular rotation, appella-
tions which had- an immediate reference to the
prodution of thofe creatures, which conduced
to their {ubfiftence, and conftituted their wealth.
The {pring Conlftellations prove this affertion
beyond a doubt ; the firft in order is Aries, or
the Ram, as at that fealon, the month of
March, their lambs were brought forth. This
Conflellation was therefore fo named, as the
means of teaching them to expeé that advan-

tageous
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tageous event, when that particular Star was
obferved ; in like manner Tau'rns, the Bully in
April, was to fignify that at that period their
cows produced calves; the next Conflellation
Gemini, or the Twins, in May, was a type or
fimilitude of the feeundity of their Goats, which
ufually had two kids at a birth.

Lady L. Hew clearly this appears. I am
much entertained by the information you have
fo kindly imparted. :

Ment, 1 am now come to the fummer Con-
fellations, Cancer, or the Crab, which appears
in the month of June, was {o.denominated, as
a type that the Sun appeared.when he had gain-
ed that point in the heavens, to recede or have
a retrograde motion, which -they exprefled hy
the figure of a Crab, as that animal crawls
backwards : this is what is called the Summer
Solftice, when the Sun is apparentlyat his great-
eft height, and the days confequently the longeft
in the Northern Hemifphere,

Lady L. What apt {imilitudes the ancients
had recourfe to, as means to exprefs the affinity
and refemblance that different objefts bore to.
their {tate and condition.

Ment. ‘The remaining fummer {igns next
prefent themfelves for our confideration. Lego
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the Lion, which appears in the month of
July, was fo called to denote the heat of
the weather at that feafon ; which was typi-
fied by the fury and rage of a Lion. We
next find Virgo or the Virgin, in the month
of Auguft, which was the emblem of their har-
veft, it having been the praétice from the earli-
eft periods for gleaners (who were ufually fe-
males) to collet all the corn that was left on the
ground by the Reapers. :

Lady L. T fhall be forry when you have
finithed your account of the Conftellations, I
had no idea they were fo interefling.

Ment.  The autumnal Conftellations are the
next branch to be confidered. Libra or the ba-
lance in September, is a literal type of the equali-
ty of the days and nights at that feafon, ufually
called the autumnal equinox ; which could not
be better exprefled than by the reprefentation of
a pair of fcales, The next is Scorpio or the
fcorpion ; which appears in O&ober, and is {o
called to denote the baneful difeafes which in
thofe regions often raged with violence at that
feafon, which were aptly compared to the fting
of a fcorpion, Sagittarius or the archer, that
makes its appearance in November, was a token
to purfue the avocation of hunting, which was

neceffary
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neceffary in a country at that time fo thinly in-
habited, effetually to clear the defarts and for=
elts of wild beafts and noxious- animals befere.
the approach of winter.

Lady B4. The wife application the ancients:
made of thefe advantages does them great credit..

Ment. The firlk of the winter Conftella-
tions is called Capricornus or the goat, whiclt:
appears in December, and derives its name to
exemplify the declenfion of the Sun at this pe-
riod, which is what is commonly called the
winter fol@tice, when the days are at the fhort=
eft pitch in the Northern Hemifphere ; there-.
fore its appellation is remarkably appropriate, as
it is the peculiar quality of the goat to ¢ limb-
the higheft precipices ; therefore the ancients
chofe this fimilitude to exemplify the know-
ledoe they had attained that the Sun would for-
the fpace of fix months gradually advance till it
had gained its highelt clevated fituation.  Aqua-
rius or the water bearer, inJanuary, is a lively.
type of the fucceflion of rain, fnow and hail
which frequently characterizes that feafon ; and.
lally, the Conflellation Pifces or the fithes, in
February, equally denoted that the fih asa na-
tural confequence, at that period when their
native clement is more abundant, is from that
effec in the greateft degree of perfection : thus

: you
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you will perceive that the ancients who had no
almanacks, and not even an alphabet, were en-
abled by thefe fymbols to regulate the divifion
of time, afcertain their annual purfuits and ex-
pectations with as much precifion as we, who
by the aid of fcience can keep regular accounts
and tranfmit our ideas and fentiments to diftant
regions: but we muft ceale to wonder when
we refleét that the Heavens were to them an
index on which all ufeful neceffary information
‘was legibly infcribed.

Lady L. My dear Mentoria, my admira-
ration of thefe clever people is loft in adoration
of the Supreme Being, who wifely ordained
thefe difcoveries to be made.

Ment, The world would have been a mere
machine of chaos or confufion, had not the
goodnefs of God infpired his frail creatures
with the means of reducing his diffufed bleflings
to a general ftate of order, a leffon that is forci-

ly inculcated by the obfervation of the celeftial
luminaries, which are uniform in thejr courfe,
and manifeft the wifdom and omnipotence of
their great Creator.

Lady L. 1 am furprifed to hear you men-
tion the Sun as a body that changes its fituati-
on ; I recolle¢t your informing me it was flati-
onary in the centre of the folar fyftem.

Ment.
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AMent.  The Earth’s revolution as a Planet;
and alfo on it_s own axis, were circumltances
that were difcovered long after the divilion of
the year adopted by the Chaldeans and Egyp-
tians, In the firft ages of the world there 1s
no. doubt the inhabitants imagined the Earth
was a plane or flat furface, and that the Sun-
conftantly meved its pofition and refumed its
courle, which produced to them the {ucceffion
of day and night, and the viciflitudes of the
feafons : this was a very natural conclufion, as
the mere fuggeltions of perception could not
convince any perfon unenlightened by fcience,
that the Earth is in conftant motion, and that
its progrels round the Sun is rapid beyond our
finite comprehenfion, It may perhaps in {ome
meafure conduce to your amufement, and tend
to your improvement if I trace the regular gra-
dations which operated to bring Altronomy to
its prefent ftate of perfe@tion. Induftry and ex-
perience are the grounds of the moft ufeful
knowledge, the one is a fpur to allicn, the
other a guide to valuable achievements,

Lady L. 1 promife myfelf much pleafure
in hearing your account of the progrefs of fo
interefting and [ublime a {cience,

Ment.
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Ment.  Thales the Milefian about 580 years
before the Chriftian Ara, was the firft philofo-
Ppher who taught Aftronomy in Europe; he had
gained fuch a degree of perfeGion in the {cience,
he calculated eclipfes of the Sun and Moon,
and difcovered the rotundity of the Earth, Py-
thagoras a Greek Philofopher dittingnifhed him-
felf about 50 years after, who, no doubt, from
the obfervations Thales had made, had a clear
idea of the revolutions of the celeftial bodies,
which fuggefted to him the probability that the
Earth was in motion, and that the Sun remain-
ed ftationary: as this opinion was contrary to
the general belief or perception, this new fyf-
tem gained no great progrefs, nor was ever much
efteemed by the ancients.  As the means of '1e.
conciling this contrariety of fentiments on o
important a'branchof‘philofophy, the mofl learn-
ed men at that period endeavoured to eftablith
an intermediate fyltem ; therefore Ptolemy an
Egyptian philofopher, who flourifhed above 138
years before Chrift, formed a fyltem which he
conftructed on a plan toreconcile the contending
parties, His opinions tended to confirm that -
the Earth was fixed immoveably in the centre
of the Univerfe ; that the feves Planets (confi-
dering the Moon as one of the primaries) were

placed
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placed near to it; above them he afferted was
the firmament of fixed Stars and chryftaline
Orbs, then the Primum Mobile, by which you
“are to underftard the firlt principle of motion ;
and laftly, the Coelum Emperium or Heaven of
Heavens. All thefe immenfe Orbs he 1ma-
oined moved round the Earth once in 24 hours
s the means of accounting for thefe revolu-
tions, he conceived a number of circles called
cccentries and epicycles crofling or interfe&-
ing one another, confequently perpetually inter-
fering in their progrefs this {yftem was uni-
verfally received from the time of Ptolemy to
the revival of learning in the fixteenth century.
It is uncertain by whom artificial globes were
invented, yet it 1s clearly known that Hippar-
chus, and Archemides, about 200 years before
the Chriftian Ara, by their refpeétive 1m-
provements in Geometry and other branches of
the Mathematics, rendered the ufe of the
fpheres to be relied on, by making them corref=
pond with the afpe&t of the Heavens, and the
motion of the Stars.

Lady M. 1 cannot exprefs how much I ef-
teem myfelf obliged by the inftru&ions you give
us ;3 1 hope effentially to profit by {o much ufe-

ful information. ‘
.Zl{f”fe
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Ment.  Notwithfanding the Europeans were
in fome degree emerged from the abyf(s of total
ignorance j yet feience or what we rank as
knowledge was but in the dawn of its lultre ;
prejudices prevailed, which gradually abated as
bigotry declined and the errors of religious faith
were vanquithed by the firm eftablithment and
happy effedls of the reformation. Previous to
that event learning was chiefly poffefled by the
heathen Philofophers, who advanced certain in-
genious opinions and moral precepts in. their
fchools 5 and'in times not quite {o remote, by
Monks and Friars, whofe interet it was to
keep the community in a flate of profound ig-
norance ; as when once the human mind became
enlightened, their dominion was at an end,

Lady L. How thankful we ought to be that
we live in an age fo confpicuous for the attain-
ment of every defirable acquifition,
= DMent. 1 muft now proceed to inform you
that Copernicus, a native of Poland, who was
of an enterpriﬁng eccentric genius, about the
period Anno Domini 1530 ventured to adopt
the Pythagorean or true fyltem of the Univerfe ;
this doclrine, however jull in its principles,
had been fo little attended to, that the Philofo-
pher who was the inftrument of its refloration

was
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confidered by the generality of perfons, as the
‘inventor or founder of the fyftem, which from
thence obtained the name of the Copernican
philofophy.  The religious feuds and the com-
bined felfith views of the profeffors of Chrif-
tianity at that period, greatly tended to check
_the eftablifhment of a theory which has fince
been found to have been formed on a rationa}
- bafis. The controverfy which arofe from fome
perfons embracing and others rejectingthe fyf-
tems I have enumerated, gave rife to many ab-
furd opinions refpecting the ceconomy of the Pla-
netary Orbs : In this ftate of difputation, Ty-
cho Brahe, a Dane of noble extra&tion, being
convinced of the defe@s of the Ptolemaic {yf-
tem, but averfe from acknowledging the mo-
tion of the Earth, attempted about the year
1586 to eftablifh a new theory of his own fabri-
cation, which was ftill more complex and incon-
fiftent than the one formed by Ptolemy. The
principal opinions he advanced were, that the
Moon had a monthly motion round the Earth
as the centre of its Orbit: the Sun he confi-
dered as the centre of the Orbits of Mercury,
Venus, Mars, Jupiter and Saturn. The Sun
he fuppofed with all thefe Planets revolved round

the Earth in a year, and even once in the fhort
{pace
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fpace of twenty-four hours ; this fyltem, not-
withftanding its palpable errors, met with many
advocates, and ALorf)gomontanus fo far improv=
ed and refined upon its tenets, as to admit of the
diurnal motion of the Earth, though he denied
its annual revolution. This we muft allow.
was one eflential point gained, and was un-
doubtedly the infant ftate of that philofophical
perfection which was attained in the 17th cen-
tury, in which fcience may have been faid to
have gained its meridional height. About the
year 1610 Galileoa Florentine, whom I have pre-
vioufly mentioned as being the means of firft
applying telefcopes to aftronomical purpofes, dif-
covered new arguments to prove themotion of the
‘Earth, which tended to confirm thofe before ad-
vanced; but as thefe opinions were under the
influence of Papal authority, thought inconfif-
tent with the religious principles he proféifed,
Galileo was compelled to renounce thefe rational
ideas, asthey wereconfidered aherefy or offence a-
gainlt the Church, thoughin eﬁé&<>n]y like every
other branch of knowledge militating againft
its ulurping oppreflive minifters or priefts. In
this firuggle, or fcientific confli@, it remaiped
for one {uperior genius to complete what fo
many had endeavoured in vain to compafs with

E permanent
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permanent effe@, and this honour was referved
for Sir Ifaac Newton, who flourithed about the
‘end of the 17th century. This eminent philo-
fopher was a native'of Great Britain, and was as
much efteemed for his private virtues, as admired
for his diftinguithed eminence in the moft pro-
found and occult branches of {cience: as he was
a good man in the moft comprehenfive fenfe of
the word, and a zealous fincere chriftian, his
refearches all tended and co-operated to difplay
his reverence' for the Supreme Being, whofe
works which thine with fuperior glory in the
Heavens, he traced with accuracy, and defined
with a degree of precifion which have rendered
his fame immortal. It is to the labours of this
renowned Philofopher we are indebted for ob-
taining jult conceptions of the various proper=
ties and motions of the celeftial bodies, and alfo
for the difcovery of the principles of the general
law of Nature which regulates their refpective
revolutions. Thislaw is termed Gravity or At-
tra&ion, and is the fame by which any body
falls to the ground when difengaged from what
fupported it. The univerfal gravitation of
matter to its common centre is a general princi-
ple, and may be traced in regular gradation as’
toits effect, from the Planetary fyftem to the moft

incon-
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mconfiderable obje& on the terreftrial globe : as
every particle gravitates or tends to its central
point, which is produced by the powers of At-
traction. It has been clearly demonftrated that
the natural effe@s of AttraGion and Gravitation
keep the fea in its due beunds, and alfo the va-
rious bodies which cover the furface of the
Earth from flying into the air 5 1t has the fame-
operation on every part of the univerfe, confines
the Planets in their proper Orbits, and pre-
ferves the whole fabric of Nature from diforder
and confufion, I have expatiated very fully on
the advantages we have derived from Sir Ifaac
Newton’s valuable difcoveries, and cannot a-
dopt any better means for concluding his de-
ferved eulogium, than by citing Pope’s concife
epitaph, which in a fmall compafs implies the
fuperior luftre of his genius and fame.

Nature, and Nature’s laws, lay hid in Nighr;
God faid, let Newton be, and all was Light!

Lady M. 1 admire the account you have
given of Sir Ifaac Newton, and am much o.-
bliged to you for quoting the epitaph, which fo
fully exprefles the great effects his genius pro-
duced, T fuprofe when firlt thefe philofophirs

| D talked
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talked of the Earth moving, they were thought
ablurd, and very few believed them. ?
Ment. In all inflances, when the human
mind is converted from chaotic ignorance, the
firft effort muft require ftrong conviction to ef-
face the influence of prejudice and fixed habits
of thinking ; yet when faQs are clearly de-
duced, and opinions embraced, on the evidence
of reafon, rays of knowledge diffufe their light
and bccome objé&s of admiration and belief.
Perfons whofe minds are uninformed, are not
always credulous, and apt to receive new opi-
nions ; fufpicion and ignorance go hand in
hand, which are material obftacles to effential
‘improvement and the general diffufion of know-
ledge. { remember in the courfe of my read-
ing to have met with a remarkable proof to this

cffe&, in the following inftance.

To the beit of my recolle@ion, an ambaffa-
dor was fent from a Northern Potentate, to a
in fome torrid region, who naturally
d for an account of the country he came
When the ambaffador defcribed the fea
and the ground covered with {now,

Prince
cnquirfz
from.

as frozen,
which he reprefented as a beautiful white fub-

{tance, the ignorant Prince difmiffed him,

and fent him back with this meffage, that he
could
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could not think of forming any treaty with a
nation whofe minifter was fuch a notorious
liar. Another fa& may alfo be produced of a4
fimilar tendency. When St. Paul was plead-
ing his caule before - king Agrippa ; whillt he
was difcourling on the refurrection of the bo-
dy, Feftus called out witha loud voice, *¢ Paul
thou art befide thy(elf, much learning doth
make thee mad”! Thus we perceive in both the
inftances T have fpecified, ignorance proved a
bar to convi@ion.

Lady M, . Yet 1 can hardly blame the
Prince, as the country he lived in prefented no
fuch objeéts, as the ambaflador defcribed 5 and
1 imagine Feftus, as he was not a Chriltian,
did not believe in the KefurreGion.

Ment. The evidence or-belief of circum-
ftances beyond our comprehenfion, in religious
fubjects, is produced by what is theologically
called Faith, which is indifpenfibly required in
all matters concerning the promifes of God,
and the fa&ts that are related in holy writ. In
circumftances of leffer importance, we thould
ever give credit to refpectable teltimonies; as
our ideas muft be very contracted, if we only
believe what we fee, or what we hear, which
comprehends what is ufually called ocular and
. B3 auricular
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auricular demonfiration, or proof.  Philofophy
clears the path of profound ignorance, by plant-
ing knowledge in the various departments of
* Science and other general vehicles of in(’(ru&ibn;
and Revelation removes every doubt, and affords
every hope a reafonable being can form. Even
the Refurreftion of the Body, which was a tum-
bling block to Feltus, who was a Heathen, is
a beacon of hope to a devout Chriftian; nor
can the intellectual powers doubt, which per-
ceive vegetation renewed, though apparently in
the indiffoluble bands of death, but that in a
future ftate their own exiftence will bloom,
through the endlefs ages of eternity.

Lady L. 1 am greatly obliged to you for
placing thefe obfervations in a point of view to
imprefs on my mind a due fenfe of theirimpor-
tance ; as knowledge is fuch a valuable acquifi-
tion, I am furprifed any perfons remain in a
{tate of ignorance.

Ment. A variety of ‘ciscumitances confpire
to check the zeal for attaining this treafure ; in
the firft place there are many who do not poflefs
the means, and others negle&t thofe opportuni-
ties which are afforded them. Perfeverance is
a neceflary ingredient in compafling this defi-
rable end, yet but few comparatively have re-

{olution
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folution to apply clofely to any particular ftudy,
and thofe who are furrounded by objeits to ex-
cite ufeful enquiry, are often t00 fupine, to turn
them to due.advantage. How many with ex-
tenfive Gardens, ftored with native and C'X()tiC’l,
Plants, negle& the fludy of Botany ? How
many with Libraries amply furnithed with the
productions of the beft authors, read only trafh, -
the offspring of fome flippant writer ? How
many, {urrounded by all the beauties of Na{ure,A
defpife their fimple yet majeftic charms, and
devote their time and attention to all the delufive
fripperies of Art? Thefe much to be lamented
truths, are the primary fousce of depraved or:
uncultivated intellefls ; as the foil or quality of
the underftanding is of fuch a nature, that if
we negleét to adorn it- with fruits and flowers,.
it will fpontaneoufly be over-run with noxious
and baneful weeds.

Lady M. 1t fhould infpire us with grati-
tude, that we receive an Education that incul-
cates all important branches of knowledge.

Ment.  The learning you fhould be zealous
to acquire, confilts of that genuine kind of in-
formation that will bear the teft of critical in-
veftigation. There is a fpecies of fuperficial
knowledge, that may be compared to tinfel,

E 4 which
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which is glaring in effe&, without poﬂ'efﬁng'-
any real luftre, and when put in competition with
fterling gold, bears no proportion in intrinfic
value. Let your purfuits be well direéted, and
your application uniform ; as wifdom is not to
be acquired by flights of fancy, but mufit be
fought with ardour, and cherifhed by reflec-
tion, ‘

PIALEOGUE



NORTHERN CONSTELLATIONS.

CONSTELLATIONS.

ENGLISH NAMES.

PRINCIPAL STARS.

Utrfa Major, or Helice....

WrfalMinorsce bee valec oh
Pracor et St s
Cepheus..... [and Chara)

Canes Venatice (Afterion,
IBdotesit oot s L
Mons Menalus

Coma Berenices
Cor Caroli

.............

Hercules, or Engonafi....
Cerberus

-~ Lyra; or Vultur Cadens.

NN T s o we s
Viulpeculati it
Anfer R e .
iiacertanstelliof ciicioii.
@ fiiopcians i et ot
Camelopardus
Serpens, or Ophitchi....
Serpentarius,or Ophiuchus
Scutum Sobiefki
Aquila, or Vultur Volans
Antinots; or Ganymedes
. Delphinasiiorisien 3

Andromeda
Perfeus
Pegaflisigis e Sk Soe o
Auriga
Lynx

DeoUNINOr 5% b hive say
Triangulum
Triangulum Minus. ... ..
e RS VS St St

................

The Greater Bear ...
The: Leffer Bear. .. .
fBhe Dragonzi. . toh i

Berenice’s Hair
Charles’s Heart

The Swan
The Fox
The Goofe
The Lizard

Tl{e é;x.n.el.op.ard
The Serpent
Sobielki’s Shield
Blie Baple s filoiia
The Dolphin

The Little Horfe
The Arrow

--------------------

The Leffer Lion
The Triangle

The Little Triangle
The Fly

. | At&urus, in coat.

The Northern Crown

L O L T —

Dubhe, in neck. Aliath, and Benenatch, in tail. Alcor, {mall one in tail,

Cynofura, (the Polar Star) in tail. Kochab, in reck.
Ras Tabin, in head. -
Alderamin, in left {houlder.

Ceginusy in right fhoulder, Mirach, in belt,

Alphacca, or Lucida Coronz,

Ras Al Giethi, in head. Rutilicum, in left fhoulder,
in right arm.

Lucida Lyre,

Deneb Adigege, in tail. Agilfage,

Marfic, in clubs

Maafym,

Albirco, in beak,

Shader, in breaft.

Ras Al Hague, in Head. Y'ed, in right hand,

Alcair, or Atair; in neck.

Caput Andromedz, in head. Migay, in belt,
Caput Medufe, (Medufa’s Head) a Clufter, Algol, in Caput Medufie,
Enif, in nofe. Markab, in fhoulder. Scheat A-!phexus, in left leg,
Capella, in the Goat. Hwdi, the Kids, 2

Almaak, in right foot, [in fide.

Algenib,

CONSTELLATIONS IN THE ZODIAC.

CONSTELLATIONS. E" ENCLISH NAMES. PRINCIPAL STARS.

5t o A 9P| Th- Ram

P B 11101 g e e oY 55,5012 3111 eppappeps mrp Pleiades, a clufter in the neck. Hyades, clufter in face. '[ebxl)dg:aia(;f,ﬂz:h}:gjli;
| P I | The Twins.. ........ [Caftor and Pollux, in the head of the Twins.

Eancer i it S TheClab ... ....... Przfepe, in back,

O e B R Liow=... 500, Regulus, or Cor Leonis, heatrt. Deneb Al Aflad, in tail.

Vitgo. s it v 10| The Virgin. .11z 012 Vindemiatrix, in right thoulder. Spica Virginis, wheat in right hand.
s &0 R NN -A-| The Balance........ Zuberefchemali, in right fcale. Zuberelgenufi, in left {cale.

SCOrPIO vivtis s v s M| The Scorpion....... Antares, or Cor Scorpii, heart. Lefath, in tail.
Sagittarius..,....... g The Archer 0l Nebulofz, 1n nofe,

Capricornus ........ Y9 TheGaar, .onso e Deneb Al Gedi, in tail.

Aquarius ... oc...55s #%| The Water-Bearer.... {Scheat; in leg. Fomalhaut, laft in the water,

PUCEE {3i8aaeians 3¢ | The Fifhes ......... Nodus Celeftis, the knot of the ribbon.

Thefe are the Signs of the Zodiac. The fix firft are called the Northern Signs; and the fix laft the Southern.

SOUTHERN CONSTELLATIONS.

CONSTELLATIONS.,

ENGLISH NAMES,

PRINCUIPAL STARS,

Cetisrin sovanyd et
Eridanus. .
Phenix
Toucan
916 ¥ogs S M ey T
Monoceros

.............

Apus
IOLA S ovi thieh ice
Sextans Uranjae

Crater. ....

e
-----------------

PHGEcEssnscasenn ..

Triangulum Auftralis.. ..
PaVO aibescssccnansanns

Grus .oz
Pifcis Auftralis
Lepus

Robur(Carolicsrin, dade
Criuxe s e
Argo Navis
Canis Major....c0iucr..
Apis
Hirundo
Indus
Cameleon

Pi{cisuViolansiit s Sas
S A O et

Fhe-Whaleso i 0

The Unicor

The Lefler Dog .....

The Cup. i aesaness

The Raven. ..
The Centaur
The Wolf

The Altar

The Peacock

The Southern Crown

The Crane

The Ssuthern Fifh
The Hare

Noah’s Dove

Charles’s oak ( Crofiers
The Crofs, fometimes
The Ship Argo. ... .
The Greater Dog , . .

The Bee
The Swallow
The Indian

The Flying Fith
The Sword Fifth

[sle
The Southern Trian-

Menhar, in mouth. Batan Ketus; in fide. Deneb Ketus, in tail.
Achernar.

- | Rigol, in right foot. Bellatrix; in right fhoulder. Betelgeuge, in left fhoulder,

Procyon, in fide.

Alphard, or Cor Hydrz; heart.

Alches, in ftand.
Algorab, in right wings

Cancerus.
Sirius, (the Dog-Star) in mouth, Ifis, in right €ar.
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THURGSDATY.,

On- the Succeflion of Day and
Night, and the Viciffitudes.
of the Seafons..

Lady Mary:

WHAT will now be the fubject of your
inftruétions, my dear Mentoria? I
was fo well pleafed with your obfervations on
the fixed Stars and the Zodiac, I anticipate
much entertainment  from the next cbject you.
are inclined to explain, _
Mentoria. It appears neceflary to make fome
remarks on the regular fucceffion of Day and
Night, the viciffitudes of the Scafons, Ecliples;

Eis and
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and Tides, as they are immediately connefted
with the foregoing obfervations on the Solar
Syftem; though I fhall be lefs copious on thofe
{ubje@s, as by my former inftructions, I fat-
ter myfelf with the hope, you are tolerably well
informed refpeé&ing thofe interefting particulars.
The revolution of the Earth on its own Axis,
produces what is ufuallycalled itsdiurnal motion,
which it performs in the fpace of 24 hours.
In the courfe of this revolving rotation, whillt
that part of the Globe we inhabit is turned
toward the Sun, we are confequently cheered
by his beams, which conftitutes our day ; in
like manner, when the Earth is turned from the
Sun, we are involved in darknefs, which
makes our night, whilft the other Hemifphere
enjoys day: thus you will perceive that they
are both alternatively enlightened.

Lady Louifa. 1 clearly comprehend what oc-
cafions the regular rotation of day and night;
but with to know by what means morning, and.
evening, are produced.

Ment. In confequence of ‘the -Sun’s great
magnitude and diftance, the fays of light ‘he
emits, fall in a parallel direCtion on the Earth,.
which invariably illuminates one of her Hemif-
pheres, therefore whillt any place on the Globe

continues
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continues in the darkened part, it is night in
thofe regions, but as foon as that place, by the
diurnal rotation of the ‘Earth from Weft to
Eaft, approaches to theverge of the enlightened
Hemifphere, what is ufually called day-break
or Morning, appears. In the Earth’s rotation
on her own Axis alfo, when the meridian of
that place 'is brought ‘beneath or under ‘the Sun,
it is then faid to be Noon there and at every
other place of the fame meridian; in regular
progreflion as this place advances in'the Earth’s
revolution, it again reaches the boundaries of
the darkened Hemifphere, which produces the
dufky thades ‘of 'Evening, and in uniform gra-
dation, the return of Night. 7
Lady L. 'In our leCtures on Geography, I
recolle¢t fome of the circumftances you have
juft recited. - |
 Ment. ‘Aftronomy may: be ‘confidered as the
counterpart ‘of Geography ; 'as 'merely ‘being
acquainted with the form of ‘the Earth, and
the ‘{ituation of different ‘countries, would be
a ‘very ‘imperfe@t kind of knowledge. “When
‘you‘hear on’ what p'ért of ‘the ‘Glébelany par-
ticular place 1s fituated, -you become interefted,
and wifh to ‘be informed, whether it is hot oc
cold, and what allotment ‘of light, and-oiher
‘ E6 -comforts,
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comforts, the inhabitants enjoy: thefe can
never be accurately afcertained, unlefs you are
in fome degree inftructed in Aftronomy, which
would enable you to calculate what influence the
light and heat of the Sun have over it, and
give you a clear idea of its temperature, length
of day, and natural productions. For example,
we will fuppofe an ignorant perfon to be in
company, and that Greenland, and Guinea,
{hould be the fubject of converfation, he would
form no conception whether the inhabitants
were f{corched by heat, or frozen by cold:
whilft the well-informed would have a perfect
knowledge of the oppolite qualities of each
refpective region,

Lady L. By what means could this know-
ledge be attained ? .

Ment. They would recolle¢t that Green-
land is in the frigid, and Guinea in the torrid
zone. That the former from its remote North-
ern fituation muft be intenfely cold ; and that the
latter by being fituated between the tropics,
where the influenceof the Sun is fo great, con-
fequently is fubject to intenfe heat. They
would alfo know that beyond the arctic circle,
theinhabitants of thofe regions in Summer, have

a progreflive portion of day-light, from ene
: : month
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month to {ix, and in Winter the fame portion
of darknefs ornight. They would alfo be fen-
fible, that thofe who refide in the torrid zone,
have not days of any confiderable length, as the
days and nights are uniformly equal in thole
countries that are fituated immediately under
the Equinoctial line, and that from that [pace
to the ar&ic circle, which is the boundary of
the Northern frigid zone, there are 24 climates,
each of which increafe by half an hour in the
length of each day, which may be ealfily calcu-
lated with certain precifion, and it may be
proper to obferve the fame effeés at contrary
periods occur, in the Southern frigid zone.

Lady M. 1 fhould not wifh to live in Gui-
nea, or Greenland. ‘

Ment. Undoubtedly a f{tation between thofe
two extremes is more agreeable; yet I make
no. doubt, each party are fatisfied with their
allotment. In the torrid zone Providence has
amply fupplied the inhabitants with an abund-
ant portion of bleflings, to conduce to their
comfort, which in a great meafure are {ponta-
neous. In fome places gold is found in fuch
plenty in the beds of the rivers, it is not
neceflary. to work the mines, which produce
that valuable metal,

Lady
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Lady L, T think it would be very defi-
rable to live where there is fuch abundance of
gold. .

Ment. In an uncivitized country, gold is-
of itfelf of no intrinfic valueto the native pof-
feffors ; as it obtains its confequence and worth-
by being the medium to ‘procure us the necef-.
faries and conveniences of life, which is evi-.
dent, as in fome of the countries where ‘this-
metal abounds in its genuine ftate, the ignorant
prim‘itive inhabitants were rejoiced to exchange.
it for glafs beads, and other ornaments, and
implements of no comparative degree of value..
"The importance of a poffeflion, depends on the
circumftances of our condition; thus to a.
Savage, who is not fkilled in mechanics, an
iron hatchet is a more valuable ‘acquifition,
than an ingot of gold.

Lady M. 1 perceive this very forcibly, and
do not envy thefe people their pofleffions ; yet
I think they are better provided for than the .
Greenlanders; as I ‘have often read of the-
hardfhips they undergo,

Ment. he great Creator of the univerfe,
has difpenfed a degree of provifion for all ‘the
inhabitants of the Earth, fuited to the.pecutliar
ftate of each region; it is true, each diftict:

does
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does not appear to poflefs an equal portion of
thofe things we confider as effential to happ:-
nefs; yet the eftimation of bleflings depends
more on the force of habit, than their intrinfic
quality. "The Greenlanders as inhabitants of
-the frigid zone, have but few refources in the
article of food. Fifh, Seals, ‘:a-towl, and
Rein Deer, form the chief of their fubfiftence,
and their train oil which we could. not -eat,
is efteemed a luxurious addition to their {im-
ple repafts.

Lady M. Why are Whales found more
frequently in the Northern, than any other
Seas? v

Ment. They are not peculiar to the North-
ern frigid zone, as many are found alfo in the
Southern ; Providence has wifely ordained that
the fith which inhabit the Seas, in the frozen
zones, are furnifhed with a very large portion
of fat, or blubber, which by adue  preparation,
is converted into oil, being thus liberally endu-
ed with thisun&uous fubftance, enables Whales,
Seals, &c. &c. to {ubfit where the ocean is
frozen, as fat renders animals'that are clothed
with it in a very great degree .ot very fufcep-
tible of cold: thus you fee in this, as in every
other inflance, the wife Creator of the univerfe

has
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has fitted each creature to its allotted flation.
I muft now clofe this long digreflion, and pro-
ceed to give you fome account of the variations
of the Seafons. '

Lady M. 1 expet much entertainment
from that fubje&, and will not interrupt you,
except to requeft you. will accept my beft
thanks for the improvement you have already
imparted. . ' |

Ment. The feafons which confift of the
regular fucceflion of Spring, Summer, Autumn,
and Winter, are produced by the Earth’san-
nual motion round the Sun, which not being
in the plane of the equator, but in an Orbit
inclined to it in an-angle of 23 degrees and
half, as the Earth turns from Weft to Eaft,
The Spring is the feafon of the year fuft to
be confidered, at this period, in this fituation
of the Earth, the equator is oppofed to the Sun,
and in confequence of his always enlightening
a Hemifphere or half the furface of the globe,
his light by being now equally divided, reaches
to both the Poles: therefore from the diurnal
revolution of the Earth, the days and nights are

equal at all parts.
L(l[{)’
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Lady M. T recolle& your informing me
that the fign Aries or the Ram was the vernal
or {pring equinox.

Men.” When the Sun enters the oppofite
fign Libra or the balance, it produces the fame
effc@s refpeCing the equality of the days and
nights, and is hence called the autumnal equi-
nox.

Lady L. 1 will remember to obferve thefe
circumftances when the proper period arrives.

Ment;  We mut now examine the proper-
tics of Summer; in order to give you a clear
idea of this feafon I muft obferve when the
Earth has advanced in its Orbit through Libra,

‘Scorpio, and Sagittarius when it arrives at the
firlt degree of Capricorn, the North Pole is
turned to the Sun, and the tropic of Cancer is
oppofite to him ; and as the inclination of ‘the
Earth’s Axis is 23 degrees and an half, juft fo
far” the rays of the Sun reach Leyond the
North Pole, and in the fame degree are defec-
tive at the South Pole ; confequently the whole
of the Ar&ic circle is enlightened and the Ant-
arétic circle deprived of light: from whichit
will clearly appear to you that in the Northern
Hemifphere it is the longeft day whick confti-
tutes Summer, and in the Southern half of the

Globe
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Globe the thorteft day, or Winter ; but undes
the Equator the days and nights are uniformly
equal, confifting of twelve hours each, which
comprehends the twenty-four hours that is the:
period of the Earth’s rotation on her own
Axis. ‘

Lady M. I had not before a clear notion
that when it is our Summer the inhabitants of
the contrary Hemifphere have Winter.

Ment. 'This is a natural confequence, as at
the period the Earth is proceeding from the fign
Libra or the balance, the North Pole is ap-
proaching towards the Sun, whilft the Southern
Pole recedes from him ; ‘therefore the length of
the day is increafing in the Northern Hemif-
phere and declining in the Southern. In the
{pace of three months the fcene will be wholly
changed, for as the Sun will then be over the
Equator, both Poles will .again be enlightened.
by his rays, and the day and night confequently
equal in every part of the Globe.. The Sun at
this feafon will be rifing to the South and {et-
ting to the North ; this is what is called Au-
tumne. ,

Lady L. The fituation of the Sun and.
Farth which produces the equality of days and
nights in the period you-have been defcribing, I

{fuppole
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fuppofe is what is called the Autumnal Equi-
nox.

Ment. Undoubtedly, and as the Earth ad-
vances towards Winter, the South Poles will be
turned to the Sun, and the North Pole from
him ; therefore when the Earth is in the fign
Cancer it is Summer in the regions to the fouth
of the Equator at the period when it is our
W nter: this you will percei\'é is occafioned by
the Sun’s being over the tropic of Capricorn,
which is as many degrees fouth of the Equator
as the tropic of Capricorn is to the north of it
when the Sun was in-our.Summer ; at this pe-
riod the Antarétic circle is enlightened and the
Ar&ic obfcured in darknefs, but under the
Equator the days and nights are equal. The
Sun continues above the horizon of the fouth
Pole till the vernal Equinox, when he will
again rife to the north Pole, and with unceafing
regularity fulfil the rotation of the fucceflive fea-

fons./ .
Lady M. 1 cannot exprefls how much I ad-

mire the variety that we experience in the dif-
ferent effets of the feafons, as they change in
annual regularity and order.

Ment. 1f the Axis of the Earth were per-
pendicular to the plane of the Earth’s Orbit,

the
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the days would be invariably of the fame length
and we fhould have no diverfity of feafons.

Lady M. That would be very agreeable,
I thould like always to have the feafons like
fpring or autumn, and the days never fhort-
er: pray what would produce that effect ?

Ment. The Sun being over the Equator,
which mutft at all times enlighten both Poles of
the Earth, and would make the days and nights
conftantly equal, as their variation is produced
by the inclination of the Earth’s Axis and its
preferving its parallelifim, by which term you
are to underftand, the Earth keeping its Axis
in its natural revolution round the Sun in a po-
fition always parallel to itfelf, which it nearly
does. When the Sun is in the firlt point of
Aries, the Earth muft be in the begmnmg of Li-
bra, as that is the oppofite fign,

Lady L. How much I pity the inhabitants
of the frigid zone, becaufe in winter they have
fo great a portion of darknefs,

Ment, This apparent evil is mitigated by
the kind hand of Providence, as even under the
Poles when the Sun is not vifible to them, they
are but a fhort time involved in abfolute dark-
nefs ; as the twilight continues till the fun is
18 degrees below the horizon, and his greateft

depreflon
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depreflion is but 23 degrees and an half, equal to
the inclinationof the Earth’s Axis. The Moon
alfo is above the horizon of the Poles for about
the fpace of a fortnight, being half her period
North and the other South of the Equator ;
therefore as the Moon at full is in the fign
oppefite to the Sun, the tropical full Moon
muft be 24 hours above the horizon at the Po-
lar circles.

Lady M. 1 cannot fufficiently admire the
goodnefs of God in difpenfing fuch alleviating
mercies to the inhabitants of fuch unfavourable
climes. |

Ment.  Thefe beneficent effe@s may be
traced in every inftance : the Sun, which conti-
nues longer above the horizon in Summer than
in Winter, enlivens our purfuits: but as 2
counterbalance for the comparatively fhort por-
tions of his rays that we enjoy in Winter, the
Moon at that f{cafon continues longer vifible to
us than in Summer when we ftand lefs in need
of her affiltance. You will perhaps fcarcely
believe that in the height of our Summer, we
are farther from the Sun than in Winter.

Lady L. How can that poflibly be ? I muft
not doubt your affertions, though I cannot ima-

' gine
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gine as a fa&t what a.ppears fo inconfiftent with
the evidence of reafon.

Ment. This feeming paradox is produced by
the days being fhorter at that period and the
Sun’s rays falling in a very oblique direclion on
the Earth, which are more diffufed than they
are in Summer when he remains longer above
the horizon, and by being higher, tran{mits his
raysin a more diftin& manner, by which means
the Earth acquires and retains fo great a por-
tion of heat that it cannot be fubdued or ex-
tinquifhed during the fpace of a fhort night,
which is occafioned by the Sun being more
nearly in a vertical pofition, and his beams
confequently of a denfer or thicker quality
and not fo much weakened by refraétion as
when they are emitted in a more indire¢t courfe
as they are in Winter. |

Lady, M. 1 cannot comprehend how this
can be proved.

Ment. By obfervations on the Sun’s diame-
ter, which it has been demonftrated is on the
fhorteft day 32 deg. 48 min. and on the long-
eft day 31 deg. 3¢ min. which afcertains be-
yond the poflibility of a doubt, the proportion
of proximity with refpect to the Earth.

Lady
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- Lady L. What portion of the Globe is
fuppofed to feel the heat of the Sun in the great-
elt degree?

Ment. When the Earth is nearelt to the
Sun, it is Summer in the Southern Hemifphere ;
therefore it is reafonable to imagine, the inhabi-
tants of thofe regions experience a greater degree
of heat, than thofe which are fituated in the
fame degree of latitude in the oppofite Hemif-
phere; to counterbalance this circum(tance,
their Summer is thorter than ours, by the fpace
of eight days ; it is alfo colder near the Poles
in the Southern, than the Northern Hemif-
phere, which is occafioned by there being more
land, which naturally retains the heat, whilft
on the contrary the intenfe cold near both
the Poles, in a great meafure proceeds from

_dhe fields of ice in the Ocean, which even the
rays of the Sun in Summer do not wholly dif~
folve, by the moft powerful influence of their
genial heat.

Lady M. 1 feem better acquainted with the
Zones, than moft parts of your inftruéions on
Aftronomy.

Ment.  This knowledge you have acquired
in your geographical leffons, and I make no
doubt that you recolle& the Globe is divided

Wito
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into five Zones, or Belts, one Torrid, two
Temperate, and two Frigid, appellations which
clearly denote their refpective qualities. The
Equator divides the Globe into two Hemif-
pheres or equal parts, the one Northern and
the other Southern ; on this circle the degrees
of Longitude are marked, by which you are to
underftand the diftance of any particular place,
Ealt or Weft, from the meridional point afcer-
tained on that map or Globe, which cannot in
any inftance exceed 180 degrees. The meri-
dian divides the'Globe into two Hemifpheres,
Eaftern and Weltern, on which the degrees of
Latitude are placed ; by thefe the diftance of
any place is found North or South from the E-
quator, and as there are go degrees from the

Equator to cach Pole, no place can exceed that

number, as you will remember the circumfe-«
rence of the Globe is 360 degrees. The Eclip-

tic is a certain line that runs through the Z.odiac,

1o {hew the Sun’s annual path in the Heavens,

60 which are marked thofe Conflellations, cal-

led the Signs of the Zodiac.

Lady M. When I confider the different
pleafures we enjoy in ¢évery Seafon, I know not

which to prefer.

Ment.
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Adent. The fealons all abound with fources
of delight and admiration. In Spring we be-
hold the works of Nature unfold by gradual de-
. grees, till they attain the highelt perfe@ion of
beauty. Vegetation, the Animal world, and
the general face of things, infpire a contem-
plative mind with thofe lively fenfations that
afford a kind of rational banquet, where the eye
is regaled with varied excellence, the ear charm.-
ed with melody, and the intelleGual powers
kept in perpetual purfuit, by the inveftigation
of the progreflive renovating changes peculiarly
appropriate to this feafon. Spring with pro-
priety may be faid to be the youth of the year,
in which bloom is but the ‘harbinger of the
more mature perfe¢tion which Summer pre-
fents; buds and blofloms become fruits and
flowers, and the pleafing expeations formed
from vernal fru@ification, are realized ; this
luxuriant period may be ftyled Nature’s Meridi-
an, as the Earth at this feafon is at the height
of its fplendor, Vegetation in the zenith of its
glory, and every furrounding obje& cheered by
the vivid rays of the Sun, which diffufe the
bleflings of plenty, adorned by refplendent beau-
ty. In Autumn we perceive the ample provi-
fion which is wifely ordained for the prelerva-

F tion
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tion and fuftenance of every fpecies of animals,
as Nature at this feafon pours forth her richeft
gifis with a liberal hand in the various means
the furnifhes for our fupport and happinefs.
W inter, which appears at the firft view to be a
dreary comfortlefs feafon, ferves the purpofe of
a kind of repofe'to all the varied works of the
Creation, and .produces that variety and con-
tralt which conftitutes in a combined fenfe the
genuine beauty of the fealons, or rather mani-
fefls the infinite wifdom of their omnifcient
Creator. In froft, fnow, or hail, we may
tra e certain degrees of beauty and utility, and
perceive the beneficial purpofes for which they
were defigned ; as the rigour of Winter deftroys
the pernicious effcé?ts which would arife from
the exuberance of infe&ts and reptiles that are
generaled in Summer, and fertilizes the Earth
for the approaching produlions of Spring:
therefore the whole year, astaken in the aggre-
gate, may be regarded as a curcle of varied ex-
cellence.

Lady L. 1 never before formed any idea,
that each feafon abounded with fo many advan-
tages, asyou have enumerated.

Ment. The change of Seafons produces in
general no other fenfations in the minds of

common
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common obfervers, than the habitual ideas that
occur, refpecting the change of refidence and
fituation which they often produce ; thus for in-
ftance, many prefer Winter, as at that period
they vifit the metropolis, and are engaged in a
conftant fucceflion of diflipation and luxurious
purfuits : whilt others dread its approach, be-
caufe they live in retired {ituations, and are in
fome degree debarred from focial intercourfe,
Lady M. 1 think there isno degree o1 com-
parifon refpecting the preference which ought
to be given to the fituations you have defcribed :
I thall not hefitate to determine in favor of
Winter, as at-that feafon I fee the moft com-
pany. s
Ment,  Society is the balm of life, and ra-
tional modesr‘ofk amufement may be enjoyed
without deviation from our prefcribed line of
duty ; yet how frequently do the purfuits of
what 1is delufively called pleafure, produce the
contrary effc&ts of difquictude and repentance,
Each feafon points out to the intelligent mind
a certain mode of comfort, peculiarly adapted to
its circumftances and quality 3 fuch asin Win-
ter, a cheerful fire, focial converfe, innocent
recreations, confifting of thofe which can occa-
fion no perturbation of mind, or jult caufe of
Fia blame
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blame or regret. Conflant employment is the
geand {pecific again{t what the French call en-
nui; but we muft be ever cautious, that the ufe
of our time fhould be turned to fuch objells, as
may produce individual advantage, or publie be-
nefit,

Lady M. 1 obferve you mention that our
amufements fhould be of a nature to produce
no uneafinefs or unpleafant confequence; I
think there is no danger they ever thould.

Ment.  Of this there is greater probability
than you are aware ; as the purfuit of diverfion
frequently induces perfons to engage in {chemes,
or enter into plans that are inadequate to their
finances, or incompatible with the arrangement
their {ituation in life requires ; games of chance
alfo, or thofe thatdepend on any degree of fkill,
engage young minds with too great a degree of
ardour and anxiety ; therefore the object to be
won, or loft, thould always be of trifling value,
as both parties cannot be fuccefsful 5 and though
the victor experiences fenfations of triumphant
pleafure, the vanquithed or perfons conquered,
are f{ubjected to an equal portion of regret.

Lady L. 1 muft confefs that I am always
pleafed when I win, though I do not care for

the money.
Ment,
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Ment, This is the genuine fentiment, ari-
{ing from the ﬁ'mplicity and uncorrupted (tate
of your heart; but intercourfe with the world
blunts thefe fine perceptions, and the hope of
gain often degenerates into means and meafures,
not always according with liberality or ftric
juftice.

Lady M. 1 will zealoufly guard againft the
confequences you fo forcibly defcribe ; and I
imagine you will recommend a courfe of read-
ing as our general purfuit in Winfer,

Ment, - T am rather inclined to a diverfity of
-avocations, as they exercife the various faculties
of the mind-; neither am I averfe to what is
ufually called gaiety, when purfued asa relaxa.
tion under certain reflriGtions, and regulated by
the rules which good fenfe and prudence pre-
fcribe, The theatre 'is a fource of amufement
and improvement, when the fubje@s chofen for
reprefentation, are of a tendency to infpire noble
fentiments, by bright examples; or to exhibit
Vice and Folly in their proper colours.  Con-
certs and mufical entertainments are not only
agreeable and defirable, but may even be turned
to excite devout fenfations, or to exhilarate the
fancy by lively compofitions, Dancing is a
wholclome exercife, and fource of diverfion,

Es and
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and alfo tends to add grace and dignity to the
deportment, Painting and drawing of every
{pecies, are an elegant pleafling employ, and
when extended to taking views, or copying
from Nature, afford an inexhauflible fund of
gratification to a mind replete with refined
ideas,

Lady L. By purfuing the plan you recom-
mend, I am convinced time will never appear
burdenfome to me, even in the depth of Win-
ters

Ment. Tt is impoflible to enumerate the va-
ried objeéts of purfuit, as they muft arife from
the circumftances that furround us. Needle
work, of the ufeful and ornamental kind, fhould
engage a portion of your time and attention, as
being more paiticularly a feminine employ,
~and produdlive of wtility, Exercife is alfo a
means of diftributing time with advantage and
pleafure, and may be compafled even in Win.
ter, with benefit and delight. But above all
I will point out the advantages arifing from
the ftudy of the moft approved authors, and
from the converfation of intelligent, well-bred
perfons ; this is not only the means of pafling
over time agreeably, but with fubftantial pro-
fit ; as knowledge is not only confined to books,

but
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but may be diffufed by various: other means;
amongf(t which, none are more forcible than
the admonitions, teltimonies, or opinions of
thofe we defervedly revere or efteem.

Lady M. 1 am- perfe&ly fatisfied with our
allotment in Winter; pray, Mentoria, peint
out of what nature our employ fhould be in
Summer. 7

Ment. 1In fpeaking of our purfuits in diffe-
rent times of the year, we ufe the general term
of Summer and Winter, with which we blend
Spring and Autumn, and confine ourfelves {im-
ply to the diftin&ion of heat or cold, long or
fhort days, In Summer every o‘cl';—e& takes a
wide range 5 the great portion of day-light we
enjoy, aind the genial warmth of the Seafon,
confpire to difperfe the generality of perfons
who can purfue their own inclinations, In the
higher claffes, the greater part retire from the
buftle of public or {plendid life, and take refuge
in the calm retreat of their patrimonial man-
fions, Others in purfuit of health, or amule-
ment, frequent places on the fea coalt ; whilft
the general mafs, who are engaged in com-
merce and ufeful avocations, content them-
felves with occafional excurfions, which can

F 4 be
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be purflued without material interruption to "the
regular courfe of their bufinefs.

Lady L. T am always impatient to get into
the country, and if it were in my power to
chufe, fhould like fome cottage, or rural fpot,
where I thould be more happy than I can ex-
prefs.

Ment. ‘Thefe ideas are the effet of a youthful
imagination, which isapt to figure to itfelf that
wild, or romantic {cenes would yield a fuperior
degree of fatisfaction ; when in faét they would,
when the edge of novelty was worn off, pro-
duce vacuity and difgult. It is impoflible to
define by what meafures happinefs may be
moft effe@ually produced ; as much depends on
the turn of mind, and the fituation of the par-
ties concerned ; yet we may fafely venture to
affirm, there is the beft chance for attaining
this defired end, by adlive, rather than abftrat-
ed means. A cottage allows buta {mall fphere
of alion, a paftoral life admits but of few va-
riations, the habits are fimple, and by conftant-
ly preferving the fame uniform tenor, enervate,
and cramp a mind inherently fraught with laud-

able curiofity.
Lady 14,
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Lady M. 1 have no doubt you would ap-
prove the plan of life purfued by our amiable
friends Horatio anl Amanda.

Ment.  Diftinguifhed merit like theirs claims
approbation and applaufe. Their rank in life
is high enough to fupply them liberally with
all that can be ftyled the bleffings of life; and
yet not fufliciently elevated, to involve them in
the pernicious and difgraceful habitudes, that
degrade too many who fill the firft claffes in fo-
ciety. . In fummer they refide at their ‘country
feat, in which elegance and convenience unite,.
their grounds are highly cultivated,. their gar-
dens are a Botanical fchool ; agriculture alfo
bears a fhare in this beautiful arrangement, as
the whole eftate is a Ferme Ornée. Horatio is
a man of {cience, and neglects no opportunity -
to adopt every plan that may prove beneficial to
fociety 5 his flocks and herds are of the finelt qua-
lity, his horfes of the beft ‘breed, and regularly
trained, and his carriages of the moft elegant
and convenient conftru&tion.

Lady M. How happy Amanda muft be in
fuch a fituation!

Ment. In thofe branches which come im-
mediately under her' department, every article
approaches nearly to perfeion, Her aviary

Py and
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and poultry, form an affemblage of the moft
rare and beautiful kinds of fowls and birds ; her
thrubbery and green-houfe abound with the
moft curious plants, which fhe ftudies with the
moft minute attention, and by the moft fcien-
tific rules.  Her houfe difplays the purity of her
tafte, the furniture being in the ftyle of the
moft elegant fimplicity, and many of the deco-
rations moft worthy of applaufe, executed by
her own hand. In the whole of this rational
fyltem you perceive neither redundancy nor de-
fe&, and the moft f’rriking harmony is produced
by judicious meafures, effeCted by moderate
means of expence. Horatio’s and Amanda’s
method of living, is hofpitable and liberal ; but
as it is uniform, kept within due bounds of pru-
dent ceconomy, by which mode they perform
mrany fignal a&s of charity, though their for-
tune is far from being immentfe.

Lady L. T am always extremely happy when
I pay them a vifit; there is a library well ftor-
ed with books, mathematical inftruments of all
kinds, and every thing that is curious or inge-
nious.

Ment. Thele are rational fources of amufe-~
ment, and when properly recurred to, produce
the happieft effe¢ts.  Society formsa great part

of
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of the comforts of this amiable pair,. it confifts
of all the belt families in the neighbourhood, by
which I mean thofe moft refpeQable, not al-
ways thofe of the higheft rank ; as Horatio does
not approve Lord Sceptic’s principles, or Sir
Richard Squander’s profufe habits : neither does
Amanda with to affociate, with diffipated Lady
Random, nor contemptible Lady Sordid.  The
time and attention of thefe worthy members of
fociety are greatly engaged by the education of
their children ; as they do not confine their in-
ftru&ions merely to the hours allotted for their
leffons, but are always inculcating fome impor-
tant branches of knowledge from-every occur-
rence, and corre&ing all the errors they pers=
ceive, by the moft forcible, yet gentle means.

Lady L. Horatio and Amanda are very kind
to their fervants, and poor neighbours, efpeci-
ally when they are fick ; and have alfo eftab-
lithed a fchool for indigent children, who are:
inftru&ed and clothed at their expence.

Ment. The performance of thefe effential
duties, are the luxuries which I will recom-
mend, as they never cloy ; every evil you Miti=
gate is an exquifite gratification ; to alleviate
the pains of ficknefs, remove the fting of po-
verty, or plant the feeds of knowledge, by the

Fo6 application
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application of due remedies and pecuniary re-
Yief, places a human chara@er in the brighteft
point of view : thus you perceive Horatio and
Amanda in their Summer refidence fhed a ble(-
fing on all who are within the fphere of their
cheering influence.  As the means of converting
their bright example to your individual benefit,
I fhall obferve, that notwithftanding you cannot
wholly adopt their plan, let it impart this ufe-
ful leffon, that virtue confifts in a&ive exer-
tions, and that each feafon of the year calls us
forth to fulfil fome important duty ; aseven the
moft minute obje& teems with inftru&@ion, and
every difpenfation demands the grateful tribute
of reverence and admiration ! -

DIALOGUE
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On Eclipfes and Tides.

Mentoria,

HE obfervations 1 have made on the vari-

- ous qualities of the Solar Syftem would be
incomplete, unlefs I were to enumerate the
ditin& properties of Eclipfes of the Sun and
Moon, which you have feen and heard of, but
I fear, are ignorant of their natural caufes, A
Solar Eclipfe is produced by the Moon pafling
between the Earth and the Sun, which hides
the light of the Sun from the Earth ; this muft
happen at the New Moon, when the Moon is
in conjunction with the Sun, It is called an
annular



110 On Eclipfes and Tides.

annular Eclipfe, when the Moon is {o fituated
that its thadow being lefs than the difk of the -
Sun, conceals only the centre from our view ;
the edge of the Sun appearing to furround it
like a bright ring.  If the whole of the Sun is
obfcured, the Eclipfe is termed total; but if
- only a part is darkened, it is called a partial
Eclipfe, and as many twelfth-parts as the Moon -
covers, fo many digits are faid to be eclipfed.
Lady Louifa. What do you mean by digits ? -
Ment.. The term digit, fignifies the twelfth
part of the diameter of either the Sun, or Moon, .
therefore is ufed to exprefs the degree, in which
either are occulted, or darkened. No {olar
Eclipfes are univerfally feen throughout the -
whole hemifphere, which' is occafioned by the -
Sun being then above it, the Moon’s difk or
face being too fmall, and too near the Earth,
to hide the Sun from its difk. Ufually the
Moon’s dark fhadow covers only a {pace on the
Earth’s furface about 180 miles broad, when
“the Sun is at the greateft, and the Moon at
the. lealt diftance; though her partial fhadow,
or penumbra may at that period, cover a cir-
cular portion of 4900 miles in diameter with-
in this fpace, the Sun is in a greater, or lefs
degree .
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degree eclipfed; as the places are near, or dil-
tant from the centre of the penumbra.

Lady Mary. What is the fignification of
the word penumbra ?

Ment. It implies a faint kind of fhadow,
on the extremity of the perfedt, or complete
thadow, which renders it difficult to deter-
mine where the fhadow beginus, or ends. By
the oblervations I have made, I hope you clear-
ly underftand that Eclipfes are a privation of
light, which the inhabitants of the Earth derive
from the Sun, or Moon. It moft frequently
happens in folar Eclipfes, that the Moon’s difk
is covered with a faint light, which is afcribed
to the refleGtion of the light from the illumi-
nated parts of the Earthj; in total Eclipfes of
the Sun, what is called the Moon’s limb, (by
which is meant the exterior border of her difk)
appears furrounded by a pale circle of light,
that fome aftronomers imagine indicates a lunar
atmofphere of the Sun. "When the Moon ap-
pears much lefs than the Sun; fhe is faid to be
in apage, and he in pe;ige; the former term
implies the greateft poflible diftance, the latter
the neareft {ituation any Planct is removed from
us. The total occultation of the Sun can never
exceed four minutes, and more commonly not

| ‘ more
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more than twominutes, though at fome particular:

place on the Earth an Eclipfe may laft for more
than two hours. A Solar Eclipfe does not happen:
at the fame time in all places where it is feen ;
but is vifible earlieft in the Weftern parts, and
later to the Eafiern region, occafioned by the
fhadow of the Moon, as her motion is from
Weft to Eaft. -

Lady L. 1 with very much to hear what
occafions a Lunar Eclipfe.

Ment. An Eclipfe of the Moon is- produc~
ed by the Earth pafling between the Sun and
the' Moon, -in confequence of which, the-lattex
1s deprived of the folar light; this only happens
at the full Moon, as at that period. fhe is oppo-
fite to the Sun; even in a total Eclipfe, the
Moon is feldom in a perfect ftate of occultation,.
or darknefs ; which is occafioned by the Sun’s
rays being refradted in pafling through the. at-
mofphere of the Earth. :
.~ Lady M. What is the caufe the Sun is not:
eclipled every New Moon, and the Moon:
every time fhe is at the full ?

Ment.  Becaufe the Moon’s orbit is inclined
to the plane of the Ecliptic, therefore an Eclipfe
can never happen but when the Moon is' either
in-or near one of the Nodes, which are the

two



On Eclipfes aud Tides. 113

two points in which the orbit of the Moon
cuts the Ecliptic.

Lady L. Do Eclipfes appear in every part
of the Globe? Y

Ment. A Lunar Eclipfeis vifible in all parts
of the Earth, which have the Moon above their
horizon, and are every where of the fame ex-
tent and duration ; whillt a folar Eclipfe varies
its appearance at different places. Eclipfes of
the Moon always begin on her eaftern fide,
whillt thofe of the Sun commence eon his weft-
ern, ' :

Lady L. How many Eclipfes of the Sun
and Moon can there poflibly be in one year ?

Ment,  Seven are the greatelt number that
cin happen in that fpace of time, and two the
lealt that can occur ; the moft ufual number is
four, and there are very rarcly more than fix,
one half of which are generally invi(ible at any
particular place ; and no Eclipfe of the Moon
can laft above 5 hours and a half from the pe-
riod of the Moon’s firlt touching the Earth’s”
penumbra, to its departure from it; but an
Eclipfe of the Moon by the Earth’s thadow
probably never exceeds 3 hours and three quar-
ters, and whes total, is not more than 1
hour and three quarters, Having thus clearly

fpecified
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fpecified the interpofition of the heavenly bo-
dies which occafion the privation of light, called
Eclipfes, it only remains for me to remark, that
fome of the fixed fars are fubje& to the fame
confequences ; in particular Aldebaran is fre-
quently obfcured by the Moon, when it is be-
hind that Planet, and Jupiter alfo is in like
manner darkened by its brightnefs being inter-
cepfedQ ,

Lady M. T think Eclipfes are very extraor-
dinary things ; before their caufes were known,
I fhould fuppofe the inhabitants of the Earth
were alarmed at their appearance. _

Ment. To have the Sun obfcured, or the
light of the Moon withheld, for even the fhort-
elt fpace of time, muft have excited much afl-
tonithment ; but experience in this, as well as
- in a variety of other inftances, fupplied the de--
fe& of fcience. The ancients obferved thefe
phenomena ; but as they perceived no bad ef-
fects, moft probably were not apprehenfive
. When they appeared. I recolle& a remarkable
inftance. of the fagacious ufe thar Colnmbus
made of the circumftance of knowing from his
profeflional {kill, ‘that an Eclipfe muft at a cer-
tain period occur, which ferves to thew the ve-
ry great advantages the learned have over the ig.

norant
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norant and uninformed part of the community.

Lady M. I am greatly obliged to you my
dear Mentoria ; I remember in your inltruc-
tions on Geography, you informed us Colum-
bus difcovered America.

Ment. In the profecution of “that great un-
dertaking, Columbus experienced miuch trou-
ble from the fa&tious fpirit of the officers and
men who engaged with him in that hazardous
enterprize. At one time a ferious mutiny took
place, and as Columbus was at that period but
a little diftance from land, near one of the
Weft India Iflands, he obtained articles of fuf-
tenance of every kind from the Indians, his
_own provifions having been either confumed or
fpoiled, For fome time he was amply fupplied
by the natives, who bartered their food for the
alluring bait of a bit of tin, or a few glals heads,
and on thofe who were of a fuperior cluls, he
beftowed a fmall looking-glafs, a red cap, or a
pair of [ciffors, - This traffic was carried on to
the mutual {stisfaction of both parties, but uR-.
fortunately the mutineers who were on fhore,
prejudiced the Indians again(t Columbus, and
as in thofe uncivilized countries they cultivate
little more than is neceffary for their own ufe,
they began to be apprehenfive of experiencing

a fcar<
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a [carcity ; therefore were very remifs in their
fupply of food, which greatly diftreffed Colum-
bus, as his men had been grievoufly affliGed
with fevere and dangerous diforders, which are
peculiarly incident to hot climates; a circum-
ftance that rendered freth provifions abfolutely
neceflary, as the moft effe@ual means of eftab-
lifhing their health. In this critical predica-
ment, Columbus had recourfe to the follow-
ing expedient, From aftronomical obferva-
tions, he knew that in the courfe of three days
there would be an Eclipfe of the Moon ; he
therefore fent an Indian on fhore, who was
on board his fhip, to inform the inhabitants
(whom he convened) that he came to acquaint
them of an extraordinary circumftance, in which
they were all nearly concerned. That Columbus
and his people were Chriftians, and believed in’
God, who created Heaven and Earth, reward-’
ed the righteous, and punithed the wicked ;
that this omnipotent Being was incenfed againft
the Indians for having neglected to fupply his
people with food, and had determined to pu-
nifh them by 'peftilence and famine, in token
of which, they would that very night fee the
Moon rife with an angry and bloody afpedt, as
a prefage of the tremendous evils that weuld ac-

Cruc,
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crue. This prophetic denunciation produced
different effe@s upon the minds of the Indians,
fome were alarmed, and others treated it with
contempt and derifion ; but when they perceiv-
od the Eclipfe of the Moon, which took place
in the manner exprefsly foretold, they were
‘unanimous in exprefling their confternation and
contrition. The confequence of this internal
conviction was productive of the happieft ef-
fe@ts ; as they zealoufly entreated Columbus,
with loud cries and lamentations, to intercede
with his God on their behalf, as the means of
averting the {courge that threatened them ; on
which terms they promifed in future to fupply
him amply with every kind of provifion he re-
quired. Columbus hearkened to their entrea-
ties, yet did not grant their requeft till the
Eclipfe began to go off ; when after due delibec-
ration, and the appearance of great condefcen-
fion on his part, he informed them, they might
ceafe to affliét themfelves, as he had prayed to
God in their favour, who had gracioufly for-
given them, on condition they would always be
kind and hofpitable to Chriftians, and in proof
of this gracious pardon, they would perceive the
Moon difperfe her angry countenance, and re-
fume her former beauty. When they experi-

enced
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enced the fulfilment of this pleafing affurance,
they praifed the God of the Chriftians, and re-
-garded Columbus as a perfon peculiarly favour-
ed by heaven; as notwithftanding they had
feen Eclipfes, it was beyond the compafs of
their comprehenfion, to imagine that any one
could foretel their appearance, except by divine
infpiration,. ‘

Lady L. It was fortunate Columbus thought
of fuch a means to prevent the evils he dread-
ed ; but was it ftritly right, that he pretended
this natural event was a divine judgment ?

. Ment.  Particular circumftances, and exi-
gent cafes, require extraordinary means of re-
drefs ; and in this inftance, on the behalf of Co-
lumbus, 1 fhall urge that the happy effe&s his
conduc produced, in a great meafure plead his
excufe, more efpecially as it ferved the benefi-
cial purpofe of forcibly impreffing on thefe fa-
vage Indians an awful idea of the Supreme Be-
ing, which perhaps they would not have acquir-
ed by any other means. In defining the cha-
ralter of Columbus, we muft acknowledge he
poflefled very fuperior merit; his {kill in naviga-
tion was wonderful at that period, his genius
enterprizing, and his prefence of mind fignal,

in
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m all the complicated misfortunes his arduous
undertaking unavoidably produced.

Lady M. What do you mean by prefence
of mind, my dear Mentoria ? ,

Ment. That powerful impulfe, which di-
rects us to purfue in any emergency, thofe mea-
fures that will prove effetual ; as perfons in-
volved in intricate and apparently inextricable
difficulties, if they were to deliberate, would be
loft1 :

Lady L. 1 think it was very ungrateful of
Columbus’s officers and men to fhew any incli-
nation to rebel, nnder fo_greata commander,

Ment.  In enterprizes of vaft importance,
the projeQors have many adverfe events to con-
tend with. The greater part of the perfons
who joined Columbus in the profecution of the
expedition he had planned, were actuated by
motives of gain, and were impatient under the
delay, whichin the natural courfe of things re-
tarded the objeé they had in view 7
ly the principal obftacles he had to
arofe from the avarice, ingratitu
rance of his fellow labourers

confequent-

encounter,
de, and 1gno-
! thus you wil] per-
ccive the paflions were to him more turbulent in

their effe@s, than the Elements. Human nature

15 the fame in every age and nation, the children

of
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of Ifracl murmured again{t Mofes for the dan-
gers and inconvenience they experienced in the
defert, in their progrefs to the Land of Promife;
and reproached their wife benign leader, with
being the caufe of all their fuﬁ'efings.

Lady L. It muft have given Columbus
great pleafure, to have the Indians pay him
fu’ch reverence.

Ment. 1na variety of inftances, recorded
in hiftory, we find that the human race, 1n a
flate of profound ignorance, are ealily wrought
upon by any circumftances which bear a fuper-
natural apptarance ; this gave rife to the abfurd,
and I may add Impious ftories, which were im=
prefled on the multitude in the firlt ages of the
world in Pagan countrics ; as under the fanc-
1:ion of a pretended divine origin, No one pre=
fumed to doubt the validity of any afertion or
event. Numa, who governed the Romans af-
ter Romulus, was a man of confummate wif=
dom and prudence ; and as he was convinced
he could not rule peaceably over his fubjecls,
without fome fuperior aid, he pretended to
have an intercourfe with the Goddefs Egeria,
whom he apparently confulted in her grotto, on
all fubjeétsand matters of importance j thus by
impoling on the minds of his f{ubjects this

: feigned



On Eclipfes and Tides. 121

~feigned facred authority, he poffefled their en~
tire confidence; and much to his honour it may
~be added, that he was the firt who infpired
the Romans with an awful fenfe of the facred
obligation of an oath, which was undoubtedly
the foundation of the credit they afterwards ob-
tained ; as it rendered them juft and honourable
“in all their proceedings.

Lady' L. 1 am much pleafed with the in-
ftances you have produced of the fuperior abili-
ties that Numa and Columbus poffeffed.

Ment. As I have endeavoured to thew you,

- the advantage perfons invefted with power derive
from the adoption of wife and prudent meafures,

- the refult of a highly cultivated good under{tand-
ing ; as a contraft, I will now point out the

contrary effeéts, by the example of Francis Pi-

zarro, who obtained the conqueft of Peru.

Various have been the conjeltures refpe@ing

his origin, fome are of opinion he was a no-

bleman by birth, whillt others (with greater

probability) mention, he was thé illegitimate

fun of Gonzaloe Pizarro, an officer of Truxillo

in Spain, who expofed him as a foundling at

the door of a church ; from the circumftance

of the cheat being difcovered, his father was
compelled to fupport him, who beltowed no
G educa-
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education on him, but employed him in the
molt fervile offices, chiefly in tending his hogs ;
as this negle@ed youth advanced in age, he grew
weary of this degrading courfe of life;, and as
he was of an enterprifing f{pirit, entered on
board a thip bound for the Weft Indies. In
this new fcene of a&ion, Pizarro fo eminently
diftinguifhed himfelf by his bravery, in the wars
of Hifpaniola and Cuba, that he gained a com-
miflion in the Spanifh army ; after a variety of
fortunate events, he became poflefled of great
riches, and joined with two other adventurers,
to undertake the conquelt of Peru, in which
hazardous attempt he fucceeded.

Lady L. 1 feel quite interefted in your ac-
count of Pizarro, and am {urprifed a perfon {o
defe@ive in education fhould achieve fuch a
brilliant vitory.

Ment. Perfonal courage, perleverance, and
concurring favourable circumfitances, are more
e¢ffeGtual in compalling great defigns, than mere
intelle@ual pofleflions, or the genuine effeCts of
regular {cience 5 yet when they are added to
the other qualities they give an inexpreffible de-
gree of confequence to the triumphant Hero :
which was manifeft in the chara&er of Julius
Czfar, who was an excellent fcholar, a

-gallant
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gallant foldier, and in every department, a moft
accomplithed man.
Lady M. Pray Mentoria, now inform us
of fome ftriking proofs of Pizarro’s ignorance ?
Ment. At the time the conquelt of Peru
was undertaken, there was a conteflt between
two brothers, named Huefcar and Atabiliba,
for the fucceflion to the Peruvian dominions, on
the death of their father. This event proved
fortunate for Pizarro, who by artfully feeming
to efpoufe the caufe of both thefe incas, or prin-
ces, who were competitors, at length by ftrata-
gem, and a kind of fititious caufe of offence,
Pizarro imprifoned Atabiliba, and very foon
after Huefcar was murdered, which in a great
mealure fecured the viGtory that was afterwards
obtained.  Atabiliba was a prince endued with
great penetration, and as he earneftly withed to
procure his liberty, fought to difcover the man-
ners, abilities, and cultoms of the Spaniards,
as the belt method of enabling him to offer for
his ranfom thofe gifts that would be the moft
acceptable to them. What appeared the moft
mcomprehen{ible to him, was, their being able
to read and write, which he was at 2 Jofs to de-
termine, whether they were natural gifts, or
acquired by application and labour, As the
G2 ‘ nieans
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means of obtaining this information, he afked
one of the Spanifh foldiers, if ‘he could write
the name of God upon his thumb  nail ; the
man immediately complied with his requeft ;
and the inca went to feveral of the Spanifh cap-
tains and foldiers, to enquire of them the figni-
fication of the word infcribed on his thumb,
and by their reply was convinced they under-
ftood its meaning, from which he ' concluded
that the art of writing and reading were natural
to the whole Spanith:nation.  This opinion he
was foon convinced was erroneous, as by chance
he met Pizarro, and afked him the fame quef-
tion refpe@ing the mark on his nail, which the
other Spaniards had fo readily interpreted ; when
he from the confcioufnefs of not being able to
write or read; blufthed and turned away from
him with evident.figns. of confufion, from not
being qualified to give a fatisfatory anfwer,
This circumftance convinced Atabiliba, that the
accomplifhments he fo greatly admired were
the effe@® of fuperior education, and  infpired
him with contempt for Pizarro, whom he now
perceived was: of ‘a very low origin, fince he
was exceeded in knowledge by even foldiers of

the moft inferior ranks
Lady
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Lady M. 1 am aftonifhed that Pizarro did
not learn to read and write when he wasa gr'e‘at
man, as it is very difgraceful to be fo igno—
rant.. : .
Ment. Knowledge is very diflicult to at-
tain, except in the dudlile feafons of infancy
or youth ; the procefs of acquiring it is flow
and progreflive, and muft be purfued without
intermiffion, which, when perfons are advanced
so the mature {tages of life, is not eafy to ef-
fe& ; as a varicty of avocations at that period’
unavoidably.engage their attention. Pizarro’s
time was [ make nodoubt wholly employed in the:
purfuit of tiches and power, which he obtained
to the full extent of the moft fanguine ambi-
tion: but to counterbalance thefe advantages
he was fubjeéted to the humiliating mortifica-
tion of his fecretary writing his name asa fig-
nature, between two firokes which Pizarro-
drew, a circumftance that made his ignorahce
univerfally known.

Lady M. When perfons are fo high in:
rank, it is particularly unfortunate when they
are fo illiterate,

Ment, In commercial countries, it frequent--
ly happens that individuals of low birth, by ha-
bits of induftry, perfeverance, or enterprizey

G 3 attain
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attain in the regular courfe of things, great
riches, and confequently a proportionable de-
gree of power and confequence. When fuch
perfons. by the influence of their wealth and
connedtions, become fenators, or affocidte with
the higher circles, they betray their own infuf-
ficiency in what the liberal minded efteem tlhe
moft valuable poffeffions ; as their language is
incorret, and their opinions generally con-
tralted and ill founded: thus you will perceive
the ineflicacy of riches, which may purchafe
parade, and {late, but cannot defcsve the tri-
bute of applaufe or admiration, unlefs they are

accompanied by intrinfic and fuperior worth.
Lady L. 1 recolle& that Tides are the nexs
fubje&t of your inflrutions; I have fome know-
ledge of them, as I fpent part of laft Sum-

mer in a beautiful fituation on the fea coaft.
Ment. ‘The Tides are produced by the At-
tra&ion of the Sun and Moon, and are caufed
by the flux and reflux of the motion of the vaft
expanfe of the ocean, which isin a perpetual
ftate of agitation, as it ebbs and flows alter-
nately, without intermiflion.  This wonderful
effect is more particularly occafioned by the
Moon, in confequence of her being much near-
er to the Earth than the Sun, therefore her
powers
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powers of attradtion, though inferior, 2ct with
greater force, and as a natural comequeme,
raife the water much higher, which from being
a-fluid, lofes ina great meafure its gravitaung
propeity.

Lady L. How furprifing thefe circumftan~
ces are, and how very few I imagine have a.
knowledge of their wonderful effects.

Ment. The Moon in pafling over any part
of the ocean, attraéts and raifes the water n
that particular place, which in the courfe of
ahout fix hours and eleven minutes falls again,
and thus invariably rifes and falls in little more
than the fpace of twelve hours. The Moon
produces the cffe@ of raifing the water, not
only on that part of the fea over which fhe 1S
pailing, but alfo on that which is fituated in
an immediate oppofite direCtion. - The effelts
that the Moon occafions on the water are not
perceived till three hours after it has pafled the
meridian of that place.

Lady L. 1 imagine the Tides perform their
changes with equal uniformity in all parts of
the ocean.

Ment. Theremarks I have made, more par-
ticularly belong to-fuch fitvations as are open to
farge oceans; as in feas and channcls that are

G 4 more
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more confined,many circumf{lancesconeurtocaufe:
deviations from the rules I have fpecified ; the
effedls would be general, if the whole furface
of the globe were covered with water ; but the
great number of iflands and continents inter=
-rupt the regular courfe of Tides in fome parti-
cular regions, -

Lady M. 1 know that riverg have Tides as
well as the ocean, as T have obferved them re-
gularly change, when I was at Greenwich.

Ment.,  All rivers which fall into the fea have
a flux and reflux, at fome diflance from their

--mouth. I have already explained why the
Moon attraéts the ocean in a greater degree:
than the Sunj the proportion of the attractive:
powers of the latter, with refpect to the Tides,
is computed to be four times and a half lefs:
than what is produced by the Lunar influence,
which effe& is caufed by the great diftance of’
the Sun from the Earth ; I fhall now endeavour
to fhew you, in what degree the Tides are af-
feQted by the concurrent addition of the Sun’s
force of Attra&iori. At the time of the new
and full Moon, the Sun and Moon, by a&ting
together on the water, raife it to a more confi-
derable height! thefe elevations are called the
Spring Tides; at the firlt and lift quarters of

the
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the Moon, the Sun and Moon a& in oppofition
to each other, and the water in confequencé,.
does not rife fo high as under the operation of
their mutual attraction : thefe are called Neap-
Tides.

Lady L. Are not the Tides later every day
for a certain fpace of time ?

Ment. . Undoubtedly, as the Earth is re-
volving on its axis 24 hours, the Moon will be
advancing in her orbit ; therefore the Earth muft
turn as much more than round its axis, before
the fame place, which was under her, can
come to the fame place again with refpect
1o her, as fhe has advanced in her orbif;.
during that fpace of time, which is 50 minutes, .
this number being divided by 4, gives 12 mi-
nutes and ‘a half ; fo that it will be 6 hours,
12 minutesand a half from high to low water,
and the fame portion of time from low to high
water again, which make in the whole 12
hours, 25 minutes, from the period of high wa- -
ter to its regular return. ;

Lady L. 'The Tides I fuppofe are of great -
nfe, as I have obferved when I have been near
the fea, or River Thames, how many veflels
pafs in conftant fucceflion.

G ;s Ment,
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Ment.  Important and numerous are the be-
nefits we derive from the regularity of the T'ides.
Water in a ftagnate {tate becomes foul, and de-
generates into putridity, which is produéive of
the moft baneful and fatal effe@s ; as the efflu-
via that arifes from it, by its noxious qualities
corrupts the air, and confequently produces pef-
tilential difeafes. Another effential advantage
from the flux and reflux of the Tides, is the
means they afford for a wide extended com-
'mercé; as by their variations, veflels of all def-
criptions and dimenfions can proceed from the
ocean to the centre of the metropolis, by which
channel commodities from all parts of the globe
are colle&ed in the great emporium of  trade,.
and from thence diffufed by different meafures,.
not only for the general accommodation of this
kingdom, but alfo for the fupply of foreign.
marts, I fhall conclude this diflertation on
‘Tides, by obferving, that the do&trine refpect-
ing them was involved in .obfcurity, till Sir
Ifaac Newton removed thefe doubts and myf-
teries by the clear demonftration of the power of
Gravity and Attra&ion,

Lady L. Pray Mentoria, explain this mat-
ter more fully, as I have a general but not a
clear idea of its properties ; particularly I wifh

to
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to be informed what the term Gravitation
means.

 Ment. It fignifies- the tendency which all
bodies have to defcend, and the point to which
they tend is called the centre of Gravity.

Lady L. This I comprehend, but en-
treat you will be more explicit on this fubject.

Ment. In the Solar fyftem, the Sun is the:
centre of Gravity ; and the centre of the Earth,
and of all the other Planets, is a centre of gra-
vity towards which all bodies placed upon their.
furface are attracted.

Lady L. By what means are you convinced’
of this?

Ment. The Sun from its fuperior magni-
rude attra@s the Earth, and other Planetary
Orbs of its fyfiem, whichi may all properly be faid
to gravitate, or have a tendency to approach the
Sun as their centre.. The Earth, by being of
larger dimenfions than the Moon, attra&s her,
and fhe, asa fecondary Planct, gravitates to-
wards the Earth. The Planets are attracted by -
and alfo gravitate towards each other, When
a flone is thrown from the Earth, its weignt or
gravitating po‘vei‘ attracts it to the Earch agarn';
and by this univecfal power of Gravitation, we
ftand upon all parts of he Earth, with our feet

G 6 ; pointing
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pointing to the centre.. The power by which
the Planets are attra@ed towards the Sun, as
their centre, is called the Centripetal Force,
~and that by which they endeavour to fly from it,
1s termed the Centrifugal Force: thus by the
contrary altion of thefe different powers, the
Planets are made to move round the Sun, in a
circular, or rather in an elliptical Orbit, and it
1s by the joint action of thefe oppofite forces,
that the Planets are retained in their proper Or-
bits. deiw

Lady M. 1 with to know what produces
this effect.

Ment. It may be proper to inform you that
all motion which is termed fimple, is naturally
re&ilineal,.that is, that all bodies, if" there
were no counteracting power, would move in
itraight lines, which' might be proved in'a va-
riety of familiar inftances ; you will therefore
perceive, as the planetary motion is nearly cir=-
cular, it cannot be called fimple, being a com-
pound of the two qualities already fpecified,
which are diftinguifhed by the following terms,
the Attractive or Centripetal force, and the Pro-
jettile, or Centrifugal force.

Lady L. 1 am very attentive to thefe in-
ftruétions, as they appear to me of great con-

: fequence?
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fequence, by-enabling meé to underftand the
general order of the Planetary {yftem.

- Ment. The attra&ion of the Earth-and the
refiftance of the atmofphere or body of air
through which it moves retards its progrels or
it would continue to move in a f{traight line
with a degree of velocity, equal to that which
was firlt imprefled on it. The wife'Creator
of the univerfe, has beftowed” a force on all
the Planets, equal to that of the attra&ive
power of the Sun, that one might not be over-
powered by the' other, the Attraétive or Cen-
tripetal force of the Sun, being adequate in
proportion to the Projectile, or Centrifugal for¢e
of the Planets, which are by Attraion prevent-
ed from moving in a {traight line, being in a
manner driven towards the Sun, and .by the
Proje&ile force are hindered from being over=
come by the Attradive power,-confequently they
revolve in circular orbits, though in faét they
are rather elliptical' in form.  All bodies mov-
ing'in a’ circle have a natural tendency to fly
off in a ftraightline did not the central force aét-
ing againft it preferve its circular motion. Be-
fore I conclude thefe remarks upon the general
law- of Nature, I mufl mention the remaining
branches of Magnetifm, Ele&ricity, and what |

is
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15 called the Attraion of Cohefion: the tws
former I fhall diftin&ly confider on fome fu~_
ture occafion, but fhall briefly inform you that:
the latter, Attraction of Cohefion, fignifies that
property that all bodies inherently poflefs, which
tends to unite the different particles of which
they are compofed, and connes the general
fyltem ; or they would, uninfluenced by thefe
Attra&tive powers, be hurled to immenfe dif-
tances, or feparated into an infinitude of atoms, .

Lady M. Do the rules and confequences
you have enumerated refpecting the heavenly
bodies relate only to the primary Planets, which
have the Sun for their centre ?

Ment. The fecondary Planets are governed
by the fame laws, in revolving about their Pri-
maries. By the Attractive power of the Sun,
joined with the Projectile force of the primary
.Planets, they are retained in their orbits ; {o the
a&ion of the Primaries, upon their refpetive
fecondaries, blended with their projedtile force,
will preferve them. in their proper. orbits or
fpheres ; all which, with their Primaries, move
round a centre of Gravity, by the univerfal in-

fluence of Attra&ion. .
Lady
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Lady L. How very extraordinary it is that
the Heavenly Bodies are permitted to move, and
are reftrained by fuch wonderful means.

Ment. Every fyftem in the univerfe is fup-
poled to revolve in like manner round one com-
mon centre. In contemplating the order and
regularity which prevails in the various works
of the Creatibn, we are led to refle& on the
infinite, fupreme wifdom, that planned and ex-
ecuted all the wonders which excite our admi-
ration. We ought from hence, al{o, to derive
the ufeful leffon of an uniform fteady perfor-
mance of the various duties allotted in our
fphere of altion, as rational Beings ; to us, in-
telle@ually, God is the centre of all poffible
perfetion, the point te which all our hopes
and wifhes invariably fhould tend. Our frailty
t60 often caufes us to fly offin a-ftraight direction
from our proper orbit, and it is only by the
precept, example, and interceffion of our blefl-
ed Redeemer, that we are enabled to perform
our deftined courfe, and ultimately gain the re-

ward of immortal happinefs. .

DIALOGUE



DIALOGUE VL
SATURDAY.

On Light and Darknefs,.

Mentoria,

INi endeavouring  to defcribe the  properties
- and qualities of Light, I fhall alfo poirt
out the effential benefits: which arife from its
diffufive genial influence, and deduce thofe re-
fle@ions which are naturally fugsefted in fo.
interefting a difcuflion.  Various.have been:the -
conjeClures and opinions refpecting the nature
of Light, which is now demonftrated to be a
material fubﬂange,_ﬂdwing directly from the
Sun. By the term Light, I mean that cer-

tain
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tain principle by which objets are made per-
ceptible to our vifual organs, after a variety of
fpeculations whether thefe impreflions pro-
ceeded from thofe obje&s or the eye of the per-
fon who viewed them ; the difcoveries of Sir
Ifaac Newton have tended to remove thefe
doubts, by eflablithing a duétrine that may be
relied on.  According to his: fyftem, Light
confifts of a great number of very (mall parti-
cles thrown off from the luminous body, by an
oppofing or repulfive power, inall directions,
and with an immenfe degree of velocity, from
which it is evident, Lightis produced by mor
tion, but as all motion will not produce Light,
it follows as a natural confequence, - that it de-
pends on the quality of bodies, fome of which
are inherently luminous, and have the property
of emitting particles of Light ; of this clals are
the Sun, Stars, and every fort of flame. The
velocity with which thefe particles move is al-
moft incredible, being computed to be at the
rate of near two hundred thoufand miles in a
fecond of time, that is near a million times
greater in proportion than the rapid movement
of a cannon-ball, which is calculated by obfer-
vations on Eclipfes ; it has allo been demon-
{trated that the progrefs of Light from. the Sun

[ (¢)
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to the Earth, is effeGed in the fhort fpace of
time of eight minutes and three-quarters, though
the diftance is 9§ millions of miles?

-La(/y L. My altonithment increafes as my
knowledge is augmented ; how little did I ima-
gine that the Light which is difpenfed to us,
came by fuch rapid means.

Ment. Fhe more we know, the: more we
are convinced there remains to be known than
our finite abilities can attain. Perfons of pro-
found knowledge may be compared to deep wa-
ters, that are clear and genuine in their qual’=
ty, whilft thofe that are fuperficial in their ac-.
quirements may be jultly faid to refemble {hal-
low ftagnate pools, which have only a fmall
portion of degenerate loofe matter floating on
their furface.

Lady L. I hope that fimilitude will not be
verified in me or Lady Mary; my beft endea-
vours thall be ufed to acquire every branch of
valuable information.

Ment. Attention and application will pre-
vent the evil you dread : profit by the advan,
tages you poflefs 5 as of all the affli&ions inci-
d:nt to human natre thofe only can be deemed
in{upportable to which we can attach any felf-
seproach or blame,  As I have already explain-

ed:
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ed the velocity of light, I fhall now pro-
ceed to inform you that the particles of which
it is compofed are aftonithingly fmall, even be-
yond human conception ; it is computed that
from the flame of a candle in a fecond of time
there fly out ten thoufand millions of times
more particles of light than there are vifible
grains-of fand in the whole Earth, Itis alfo
evident that thefe particles of light are emitted
or fent forth in {traight lines, or what is ufually
called rectilinear motion, which they invariably
preferve unlefs they are turned from their natu-
ral courfe by what is termed Infle&ion, Refrac-
tion, Reflection, or finally, Extin&ion.

Lady M. Pray my dear Mentoria explain
thefe terms, as they are above my compre-
henfion ? :

Ment.  Infleétion means when light is ob-
ftrufled in its path, by the attra®ion of fome
other body, whereby the progrefs of the ray
is hindered from moving in a {traight line. Re-
fraltion fignifies when the rays of light by
pafling in an oblique direftion through any
body of a different denfity or thicknefs, do
not afterwards move in ftraight lines, but ap-
pear broken or bent, and as if they originated
from another point.  You frequently fee thefe

effcls,
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effe&ts, without knowing their natural caufer
thus for inftance, a ftick when one part is ‘in
water and the other in air, {feems broken, and.
that part which is in the water, appears higher
than it is in reality. You may alfo experience-
the effects of Refraction, by putting a piece of:
coin, or any other vifible thing into a tub or
bafon, by receding from which, that you can.
but juft fee the object, and then by getting a.
perfon to fll the tub more than half with wa-.
ter, the money, or whatever you have placed
as an experiment, will appear as if it were
removed at a greater diftance from you, ‘L'he.
term Reflection implies, when the rays of light
are oppofed by fome intervening body, which
caufes them to recede. Ehe laft flage of the
luminous procefs, is Extin¢tion, which:is occa-
fioned, by the rays of light being f{topped in.
their progrefs by fome body, into which their
fubtle particles effectually penetrate.

Lady M, What do you mean by a ray of
hight?

Mlent. When a fucceflion of the luminous
particles L have juft defcribed, follow each o-
ther in a right line, they are denominated rays
of light. Amidft the various properties of light,
none are moreextraordinary, than the effe€t which

Reflection.
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Refle&tion and RefraGion occafion, particularly
in the produ&ion of  colours ; this fubje&t I
thall more fully confider, in my obfervations
on the Rainbow, which is an affemblage of
the moft beautiful tints.
Lady L. T promife myfelf much pleafure
from the defcription of fuch a fine obje&t.
Ment,  From the obfervations made on the
quality of light, it appears evident, that the
Sun is its primary fource ; therefore it follows
as a natural confequence, that from the time
of the Sun’s rifing above our horizon, to his
appearing to {ink beneath it, we have day, and
from his fetting to rifing again, are involved
in  darknefs, which conftitutes night. Icén-
not mention the Sun rifing or fetting, without
exprefling in fome degree, the fenfations thofe
glorious fpeQacles . exhibit ; there is a peculiar
quality in folar fplendor which caufes the ima-
gination tofoar beyond the height or depth of
human praife, or admiration. Who can be-
hold the gilded horizon and the Sun’s glory
reflefted in the refponfive wide expanfe of the
ocean, and not be awed into a fublime fenfe
of their Supreme Origin ? When the Sun emits
“his beams, and exhilarates every furr01111ding
‘object, to the contemplative mind, it prefents
a {trikin

¢
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a ftriking type of the chearing influence of,
Divine favour, whilft the remiflion of his rays

~ fhould imprefs us with {erious apprehenfion of
being excluded from the participation of re-
fplendent immortal glory, ‘in the realms of
blifs. '

Lady M. From your defcription of Light,
it appears to me 'very clear, that the Sun, from
which it is derived, muft ;be a body of fire;
yet you fay Dr. Herfchel is of a different
opinion.

Ment.  Some Philofophers have fuppofed
the Sun was a mafs of Gold, as that fubftance
can bear fire longer than any other metal. On
fubje&ts fo far above our comprehenfion, and
that cannot by any poflible means be reduced to
certain proof, we {hould be cautious of receiv-
ing opinions till there appears almoft indubita-
ble grounds for the principles of new theories
or fpeculative fyltems; thofe firmly eftablithed
(hould be adhered to, till others can be adopted,
on a more unqueftionable and durable bafis;
though all perfons zealous to make ufeful dif-
coveries areentitled to applaufe, and claim our at-
terition. Some ingenious obfervations have been
made on the properties of light and heat, by many

modern
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modern philofophers.  Dr. Fordyce afferts
that the Sun has probably no inherent heat, and
that the Solar rays are not in themfelves of a
hot quality, but enly poffefs the power of pro-
ducing heat in other bodies. Thefe fentiments
very nearly coincide with thofe advanced by Dr.
Herfchel, who is of opinion, from obfervations
he has made on the Sun and Fixed Stars, that
they are all moft probably inhabited.

Lady M, 'That would be impoffible if the
Sun were a body of fire.

Ment.  On {ubjes of fuch importance we
are incompetent judges, therefore muft not be
hafty in our decifions. For the fake of the
argument we will confider the Sun as a fpheri-
cal body of fire, and yet confiftent with our
ideas of the omnipotence of the Supreme Be
ing, may acknowledge not only the poffibility
but the probability of its being inhabited, as that
creative power which conftru@ed fifhes to live
in water, animals on the earth, and birds and
anfects in the air, might alfo form beings fuited
to the only remaining element, fire. Exiftence
1s derived from the power of refpiration, beilng
congenial to the ftate and condition of each in-
dividual ; therefore God could even in this in-
ftance deprive fire of its confuming quality, or

render
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render thofe who lived in immediate conta&t
with it, not fenfible of ‘its force: a remarkable
i)rO’Of of which we find in the miraculous pre-
fervation of Shadrach, Mefhach, and Abed-nego,
who were caft into a fiery furnace by the com-
mand of Nebuchadnezzar and were. not even
{corched by the flames.

Lady L. Tam fully convinced that all things
are pollible with God, and acknowledge my
own folly and prefumption in an’ attempt (o
doubt what he wills to perform.
 Ment. Thole opinions,"’wh'rch are formed on
fhe immutable foundations of juft principles and
divine truth, never fail to produce the moft lafting
convi&ion. Asthe means of {trengthening thefe
i‘ight imprefiions, I (hall add a few remarks on
the various difpenfations refpe@ing animal life,
which experience has proved beyond contro-
verfy or doubt. In the firft inftance, 1T fhall
produce the example of the truGure of fithes,
many of which fubfift at the bottom of thz
ocean. In this fituation you would imagine
ihey could not exift, but it is wifely decreed by
Providence that moft fithes have a bladder or
bag of air, which they are enabled to enlarge or
contrac, and by that means to rife or fink, as

beft fuits- their purpbfe: their gills alfo a&t as
: a kind
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a kind of lungs and admit air, with particles of
which water abounds. The next inflapce I
thall fpecify, are thofe kind of animals which
exift by burrowing in the earth, often far be-
neath its furface, andin a fituation remote from
the aperture they have formed for their entrance
into their fubterranean recefs.  Another fpecies
of extraordinary exiftence is thofe claffos of ani-
mals that are abforbed in a torpid ftate during
the whole winter, and in that interval of fom-
nient repofe, take no {uftenance, but are alone
fupported by the peculiar temperature of their
blood, and the degree of fat with which they
are clothed. Thefe unqueftionable fa&s ought
to reprefs our diftruft of Supreme Power, and
extend our credulity to the utmoft bounds in all
matters rclative to his Divine appointments and
aniverfal influence: therefore if the Sun and
Fixed Stars are inhabited, as well as the infini-
tude of Planetary Orbs which form their fyl-
tems, there cannot remain a doubt they have
a jult proportion of all the bleffings we enjoy as
terreftrial inhabitants, as they are equally de-
pendant on, and fupported by an Omnipotent
and Omnifcient Deity,

Lady M. Your refleions on thefe fubjells
I feel very forcibly ; accept, my dear Mentoria,

H my
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my beft thanks for your zealousendeavours te
lmprove us. A .

Ment. The nature of the fubject has caufed
me to digrefs beyond the intent [ had originally
formed. I muft therefore now refume my ob-
fervations on the influence of Light, to which
I fhall oppofe the contrary effeés of its priva-
tion.

Lady L. ‘Light is fo agreeable, 1 am almoft
inclined to wifh that we were never deprived of
ats
~ Ment. L’ke many other bleflings, the value
of it is enhanced by the contraft which Darknefs
or Night affords. Light appears to be the fource
of every intelleGtual enjoyment, whether natu-
ral or artificial § it is the means of enlivening
our perceptions and imprefling permanent 1deas
of vifible obje&ts which could not be obtained
but through that medium. For inftance, if we
were to hear the fplendor of the Sun’s refplen-
dent beams defcribed by the moft eloquent ora-
tor, we fheuld form a very imperfect idea of
its irradiate glory. If the molt elaborate pains
were taken to exprefs the varied beauties of the
creation, mnothing but, ocular demonttration
could imprefs us with juft conceptions of the
Deity, which muft be derived from the convic~

tion
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tion we haye of his infinite attributes in the
works of the creation, which combined or fe-
parate, are deferved objects of admiration, and
juft claimants of our gratitude and praife.

Lady L. 1 clearly perceive the benefit of
Light, but cannot fo eafily difcern the advan-
téges of Darknefs.

Ment.  Darknefs, or the kind of light which
the brighteft night affords, feems admirably
{uited to the purpofes of repofe.  Animal fpirits
require a fufpenfion of the exertions and avoca-
tions to which, in a variety of cafes, they are
expofed.  The .ploughman who is employed
in the moft laborious offices of agriculture, or
the philofopher who is engaged in the moft
profound and ingenious refearches, equally
ftand in need of refrethment from fleep, to which
the ftillnefs and darknefs of pight moft benefici-
ally conduce.  In Summer vegetation alfo is
cherifhed by the fame falubrious means, dew
operating the fame on the produions of the
Earth, as fleep does on animals of every kind,
by thedding a kind of renovating recruit ; by
which one attains a fupply of ftrength and {pi-
rits, the other of frefhnefs and growth,

H 2 Laa’y
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Lady M. 1 will never again wifh that there
was no night, as I find it is attended with fuch
beneficial effects. |

Ment.  As animals, we may be compared to
machines, or wonderful pieces of mechanifim,
compofed of various {prings and movements,
compaéted and conftruted with confummate
{kill ; if thefe powers were always on the
firetch, they would prove but of very fhort du-
ration. [Exercife and reft are the hinges (if I
may be allowed the expreffion) on which our
temporal exiftence depend ; this may be confi-
dered mentally as well as corporeally, as intenfe
application cannot be purfued without intermif-
fion, any more than the conftant ‘motion of the
body can be effeted without fuftaining a mate-
rial injury. Thus you will perceive it is by the
wlue accordance of Light and fhade, exertion
and repofe, that the whole ceconomy or fyftem
of Nature is fuftained, and our enjoyments ren-
dered fubftantial and permanent.

Lady L. 1If Light 1s fo effential to happi-
nefs, how miferable thofe perfons muft be who
are blind ! _

Ment. I am convinced that is very far from
being the cafle, which I can affert from experi-
ence, by examples of fome perfons with whom

I have
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P have been in habits of intimacy. If they are
blind from their birth,. they are not fenfible of -
‘the lofs they fuftain by the privation of fight,
and in general they have that defeét fupplied,
by poflefling a tafte for mufic, and are endowed
with a remarkable juft conception of found,
and by touching an obje@ can judge of its qua-
lity 5 they are alfo frequently bleffed -with fine
perceptions, which are not diffipated by the fuc-
ceflion of external objefls, therefore are very
often intelleCtually enlightened in an eminent
degree, though in other refpects involved in
darknefs. It is remarkable, that pcrfoﬁs who
are deprived of fight are uncommonly cheerful ;
and when this blindnefs is the effe& of difeafe:
in the optic organs at a mature period of life,
by the' recolle&ion they have of objelts, can
give their opinion with the molt accurate pro=
priety 5 and from their ideas in a manner being
concentred, are intelligent, agreeable compa-
nions. :

Lady L. In future T will not pity perlons
who are blind, fince I find their {ituation lefs
melancholy than T imagined.

Ment.  That is not the effe& I with to pro-
duce, I have only endeavoured to f{hew you,
on the fyftem of the general difpenfation of

H 3 bleflings,
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bleffings, that perfons deprived of fight, are net
deftitute of comforts ; though undoubtedly they
are objes that excite commiferation, by be-
ing not fufceptible of the cheering influence of
Light, which our vifual powers receive in a va-
riety of plealing forms. In the lower claffes
of life, where a fubfiltance is to be gained, they
peculiarly demand our pity and afliftance ; as
perfons deftitute of fight, notwithftanding by
fome extraordinary means they may gain a
-maintenance, thofe inftances are comparatively
rare, and in general they have fo many obftacles
to encounter, and fuch great difficulties to {ur-
mount, they feem to have a fuperior claim to
the moft munificent effeéts of public charity
and private pecuniary relief.  On this fubje& I
will only add, that it is my earneft with, when
any opportunity offers for you to realize thofe
benevolent leffons I fo {trenuoufly inculcate ; that
you will purfue the means your fympathetic
feelings fuggeft, by giving liberally to the af-
flied, and with heart-felt fatisfattion propor-
tion your gifts to the feeming neceflities of the
object who claims your affi ftance.

Lady M. 1 will readily obey your injunc-
tions on this fubje&t, and am certain Lady
Louifa will unite with me in relieving the blind,

and
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and every other defcription of afflifled perfons,
as as of charity are productive of the highelt
fatisfattion.

Ment. 1t is worthy of obfervation that two
of the greatelt geniufes who have produced har-
mony of the moft exquifite kind, in poetry and
mufic, were both blind; it is almoft necdlefs
to add, that I mean Milton and Handel, and
it is highly probable their imagination would
not have foared to fuch heights of excellence, if
their vifual organs had been able to contemplate
external oftenfible objects ; fo that their misfor=
tunes, perhaps, proved the means of rendering
their fame immoital.

Lady M. 1 fhall admire the works of Mil-
ton and Handel more than ever, now I have
heard they were both affli¢ted by the lofs of
fight.

Ment.  Excellence of every fpecies demands
our applaufe ; but that fuperior kind which a-
rifes from fuch extraordinary inltances of per-
feCtion in any Art or Science, as what this
great poet and mufician attained, is of a nature
to excite our admiration toalmolt an enthufiaftic
pitch. As thefe eminent perfons are equally
diftinguifhed by the fublimity of their refpective
compofitions, they may not unaptly be com-

H 4 pared
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pared to the Planets, which from being dark, or
opaque, tranfmit the light of the Sun by the
powg:rs of reﬂe&—ionv; and with juftice their
bright genius may bear fome degree of fimili-
tude to that glorious luminary, as their effe@s
gre of the moft brilliant quality, and muft, from
their fuperior luftre, be derived from a Divine
fource!

DIALOGUE



DIALOGUE VIL
MONDA4Y.

On Air, the Atmofphere, and
Sound.

Mentoria. .

AS I flatter mylelf with.the hope that you
4 A have now a jult conception of the Celef-
tial Bodies, I fhall zealoufly aim to inftruct you
in fome important branches of Natural Philofo-
phy, as they appear collaterally conne&ed with
my Le&ures on Aftronomy. After having ex-
plored the wonders. of the Firmament, it be-
comes in fome degree neceflary to examine the
quahty of that thin tranfparcm fluid body, de-
nominated Air; which furrounds the Terra-

; H' 5 queouy
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queous Globe we inhabit, and covers it to a
very confiderable height. In the definition of
this fluid mafs, if we include the conftituent
parts of air, watery, and other vapours, ele@ric
matter, &c. which encompafs the whole Earth,
and participate of its motions, we call it the
Atmolphere, as a general term.

Lady M. T recolle& hearing you frequently
mention the Atmofphere ; pray, my dear Men-
‘toria, be kind enough to explain what it is?

Ment.  The Atmofphere is a body of Air,
confifting of aqueous vapour, blended with a
mixture of heterogeneous particles, exhaled from
all folid and fluid fubftances on the furface of
the Earth : this compound etherial matter fur-
rounds the Globe, through which the Sun’s rays
pafs before they reach it 5 in their progrefs they
do not move in ftraight lines, except when the
- Sun is at the zenith, or direGtly over our heads ;
but when they reach our Atmofphere they bend
downwards, which produces what is called
Crepufculum or Twilight. The rays of light
pointing upwards from the Sun before he rifes,

and after he has fet, bend towards the Earth
‘ upon reaching the Atmofphere ; and in confe-
quence it begins to be light in the morning

when the Sun arrives at 18 degrees below the
Eaftern
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Ealtern horizon, and continues to be light. in
the evening till he has funk 18 degrees below
the Weftern horizon..

Lady L. What do you mean by the rays of
light bending downward ?

Ment. This is produced by Refra&ion, and
is caufed by their pafling in an oblique diretion
from one medium to another, as from Air into
‘water, or water into Air. As I explained this
matter very explicitly in my definition of Light,
[ thall fay no more on that fubject at prefent.

Lady L. Pray Mentoria inform us of all.
the properties compriled in the Atmofphere..

Ment. Tt is a thin invifible fluid, more-
denfe or heavy near the Earth, but gradually is.
of alighter quality the higherwe afcend; there-
fore at the fummit of fome high mountains it:
is fcarcely poflible to breathe, The Atmof-
phere ferves not only to fufpend the clouds, to.
- fupply us with wind and ' rain, but to furnifh
us with the means of refpiration ; it alfo pro-
duces the morning and evening twilight; as I
have juft defcribed.  "This body of Air, which
is termed the Atmofphere, is about 45 milés
above the furface of the Earth, therefore the
Sun’s rays falling upon the higher parts of it
before rifing, by Refle&ion caufes a faint light,

MG which
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which increafes till he appeérs above the hori-
zon, and in the evening it decreafes, till he is
18 degrees below the horizon, when the morn-
ing twilight begins, and the evening twilight
ends. _

Lady M. 1 never before thought by what
means I breathed, or what produced Light,
Rain, or Wind.

Ment, Itis a common but much to be la-
~mented proof of human frailty, that we fre-
quently enjoy bleflings, without being able phy-
fically to account for them.

Lady L. What do you mean by the term
Phyfically ? that expreflion feems to relate to
Medicine,

Ment, Its more extenfive fignification im-
plies any thing that can be accounted for by na-
tural caufes, fuch as the various branches of
Philofophical inquiry ; but all matters beyond
the power of human ability to folve or demon-
ftrate, are faid to be Metaphyfical, a term par-
ticularly appropriate to Divine fubje&s. The
Atmofphere is the fource of almoft every terref-
trial comfort we enjoy ; it is the medium through
which we obtain the light of the Sun, the re-
frefhing falubrious breezes of the Air, vegeta-
tion, and every relative and combined effect ef-

: fential
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fential to exiftence. In proportion to the qua-
lity of the Atmofphere that furrounds us, we
are faid to be in a good or bad temperature ;
Air is the vital pri-nciinle of life, and our lungs
the organs of refpiration, by which fuch a por-
tion is imbibed as is neceflary for the recruit of
the animal {pirits, and the fupport of our gene-
ral ftamina.

Lady L. 1 had no idea of the beneficial con-
fequences of the Atmofphere.

Ment. When you perceive the day appear
‘bright, and the profpeét our horizon affords
clearly vifible, you may then be convinced the
Atmofphere enables you to difcern thefe plealing
objets ; as if there were no Atmofphere, the
Sun would yield us no light but when our eyes
were direCted toward him, and the heavens
would appear dark, and as full of {tars as on a
dreary winter’s night ; but the Atmofphere, by
being ftrongly illuminated by the Sun, refleéts
the light back upon us, and caufes the whole
heavens to fhine with fo much fplendor, that
the faint light of the Stars is obfcured, and by
that means rendered invifible,

Lady M. 1 am very happy that I am now
convinced of the advantages we derive from the
body of Air that furrounds the Earth; I am

* thank=
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thankful for every freth branch of knowledge I
acquire, !

Ment.  Learning (which isa perverted term,
unlefs expreflive of ufeful information) is the
greateft treafure that you can poffefs. Riches
may diminith, but knowledge cannot fail to in-
creafe, provided you ufe the natural means that
we are all endowed with, to acquire this defira-
ble poffeflion. The ignorant pafs through life
as it were blind-folded ; as they obferve nothing
beyond the common perceptions of their natural
fenfe ; therefore wonder on fubjects that are
plain and fimple in their effeéts ; and from their
few refources of information, -are not fenfible of.
the great advantages that are derived from- a
highly cultivated underftanding, which like the.
diamond, ever fhines with refplendeént luftre.

Lady L. I hope you have not finithed your.
account of the different qualities and effeéts of
Air,

Ment.  As T have already fpecified the vari-
ous advantages we derive from the Atmofphere,
as being effentially neceffary to exiftence and the
production of vegetation, it may be proper to
add thofe of Sound, Rain, and Dew. Air dif-
fers from other fluids in the following inftances.

It is capable of being compreffed into a muck
lefs



Ot Aaaty, €6, 159

lefs fpace than what it naturally poffeffes ; it is
of a different thicknefs or denfity in every part
upward from the furface of the Earth, decreal-
ing in its weight in equal proportions, the higher
it rifes, and confequently muft decreafe in den-
fity ; it is alfo of an elaftic nature, and the ef-
fe& of this {pringy quality is proportionate to
the force by which it is compreffed ; and the
“elafticity of the air is encreafed by heat, and
diminifthed by cold.

Lady L. 1 have heard perfons frequently
~ mention the weight of the Air, but I did not
know their caufe for fo doing.

Ment. Moft probably their obfervations a-
rofe from their perception of the denfe quality
of the furrounding Air, unconneéted with the
philofophical grounds they had for that affer-
tion. The variations in the weight of the Air,
arife in a great degree from the different portions
of heat which are in the etherial fluid near the
surface of the Earth ; and alfo from the changes
in the Atmofphere, caufed by the viciflitudes of
winds and vapours. It is computed there is a
preflure of Air equal to 15 pounds avoirdupois
weight, upon every fquare inch ; therefore it is
calculated that a human being of full fized di-

menfions
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menfions fultains the aftonithing burthen of
21,600 pounds, ; :
Lady M. 1 am amazed they are not crufhed
by fuch an immenfe load, :
Ment.. Great as that preflure is, the divige
will and power could increafe it to any degree
his providence ordained 5 however we may fafe-
ly rely that the denfity of the atmofphere like
the revolutions of the Celeftial Bodies and every.
other part of the Univerfe. is dire@ed in its
operations by Supreme Wifdom,
Lady L. 1 fear you have compleated yous
differtation on Air, which I greatly regret,
Ment.  As far as relates to its genuine flate
when not {fubje& to motion,, though there re-
mains a very effential branch for me to difcufs,
which comprifes the variations it agitations pro-
duce in what are ufually called the wind,
which is in effe& a fiream of air that proceeds
from one region to another. In fome parts of
the torrid zone there are regular winds which
blow invariably from' the fame point, thefe are
called trade-winds and ase of great utility, ag
fhips when they attain to al certain degree of Ia-
titude and longitude are fure of having profper-
ous gales : there are alfo fome particular parts-
between the tropics, where the winds blow pe=
: riodically
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riodically for the fpace of fix months in one
courfe and {ix months in the contrary direc’,‘cion,
thofe are called monfoons ; thefe and other ref-
pe&ive variations are exemplified on the globe
by arrows pointing different ways, which I in-
treat you will obferve with great attention, I
therefore will be the more concife in my re-
marks on that fubje&t. Winds are more uni-
form in their courfe on the fea than on the land,
which is occafioned by the temperature of the
latter being affeted by the influence of elefri-
city, volcanoes, exhalations and meteors. It
is alfo obferved that the Eaft wind and thofe
which come from the Poles are ftronger than
the Weft and thofe which proceed from the
Equator ; whilft on the contrary, the Weft and
South ‘winds are more or lefs violent than the
Eaft or North winds., ©° Winds are more tre-
mendous in their effets in mountainous fitua-
tions than in plains ; and the higher we go the
greater we experience the force of the wind,
till we attain the common height of the clouds,
which is nearly one quafter of a league per-
pendicular height, beyoﬁci which the fky is gene-
rally ferene, more particularly in the Summer fea-
fon, and the wind imperceptible even on the fum-
mit of mountains. In continental countries the
winds are not only variable but produce extraordi-

- nary
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nary effe@s, fuch as the heat of Summer be-
ing experienced on one fide of a mountain and:
the rigour of Winteron the other. - During the
Summer feafon in Egypt hot Southern winds
are very prevalent, which fufpend the breath:
and raife fuch a quantity of fand of a quality fo.
fine and fubtle it penetrates into every obje&;
and often caufes peftilential difeafes.. The moft
tremendous effe@t of wind is what is. ufually.
called hurricanes, in which the wind feems to.
proceed from all direGtions and produces a whirl=
ing kind of irrefiftible motion that is inexpref<
fibly awful and fatal in its effeCts ; a calm ge-
nerally ~precedes thefe: dreadful tempefts..
Whirlwinds are produced by the confliéts of
fudden rarefation when contrary currents of air
mect in the fame place. T have been thus par-
ticular on this fubjeét as it muft frequently oc-
cur 1n cormmon difcourfe, and you are no doubt
infornied the four cardinal or chief points the
wind blows from are Morth, South, Eaft and.
Weft ; therefore the quality of the weather na-
turally in a great meafure depends, from which
of thole the current of air proceeds. I muft:
now endeavour to give you fome idea of the

properties of Sound. .
Lady
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Lady L. 1 think that will not be very dif-
ficult, as we are all fenfible of its effets.
Ment. - But 1 am doubtful whether you
_know by what caufe they are produced.  Sound
is the natural confequence caufed by an agitation
of the air, arifing from the tremulous motion
ot the parts of any fonorous body when ftruck
upon, which by occafioning the air around it to
vibrate to a certaindiftance, conveys the 3ound
to the car that is' within the reach of tha: vibra-
tion: and various experiments which have been
made on the air-pufnp clearly demonl(trate that
Sound cannot be produced without air, as on
the motion of its pasticles it entirely depends,
It is by thiselaftic force that Sounds are conveyed
to the organ of hearing, which is wonderfully
conftruéted not only to receive the impreffion
but to convey it to the brain svhich is the feat
of perception, and from the concurrent opera-
tions of thefe extraordinary inftances of divine
ikill, we are fufceptible of a variety of fenfa«
tions ariling from the influence of Sound. In
the variations and proportions thefe act upon
our feclings, they are faid to be plealing or pain-
ful in their effects, as a certain degree of har-
mony or coincidence is neceflary to render them
accordant to our {enfitive perceptions, Mulic

15
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is unqueftionably the moft refined and diftin.
guithed effet of the property of Sound, and
by its influence on the paffions, and intelleGual
powers,- may be confidered to comprize the
‘general ceconomy of the do@rine of Sound,
Lady L. T 'am extremely delighted with.
mufic of every kind, and fhall in future pay.
great attention to the different kinds I hear,
Ment.  Mufic from its general  pleafing
effe@s, is a fcience almoft uriiverfally admired,
and very frequently perfons acquire a great de-.
gree of perfe@ion in the practical parts ; moft
of whom I make no doubt are ignorant, that.
the differcnt Sounds produced by different in-
ftruments, are occafioned by their peculiar con-
ftrution, and the natural confequence of the
properties. -of air, which tend to conftitute.
thofe variations of tones, which are compre-.
hended in the compound term, of Mufic.
Lady L. Tt is furprifing at what diftance
one can perceive any noife, |
Ment.  Sound moves at the rate of 68,520
feet in the fpace of a minute ; or 1 142 feetin a
fecond or moment: this computation will en-
able you in fome meafure to account for the
diftant perception of Sound; as the rapidity
with which it is conveyed to our auricular or-

gans,
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sans, is with a degree of velocity almoft beyond
the powers of our comprehenfion: thus you
perceive, that even what you hear, comes
through a medium, and by a means which can-
not fail to excite your wonder and admiration,
"There yet remains a curious Phanomenon
refpecting Sounds, which I will briefly explain :
you have frequently heard an Echo, this like
many natural caufes -iscommonly perceived,
though but rafely traced to its original caufe.
An echo is produced by the vibrating air being
obftru@ed in its paffage. The undulating mo-
tion of the air, in its progreflive courfe fre=
quently :meets with repellant objects, and by
Atriking againﬁ them is refle¢ted back to us,
and occafions new vibrations, which if the ob=
ject is 4n a proper {ituation, repeats the fame
word or found firlt formed, and this fometimes
not only once, but by feveral diftin¢t repetiti-
ons. ,

Lady L. We are much obliged to you, my
dear Mentoria, for giving us a juflt notion of
an echo ; there are fome places in our park,
and gardens, which produce that Phanome-
non.

Ment. You will now be convinced this
conftant effe¢t ariles from fome permanent

obftruc-



166 On dir, e,

obffru&@ion of the current of Sound, which
caufes it to return to you the very word or /
tone you ‘uttered. As I have enumerated the
general effe@s of Air, 1 thall now endeavour
to fubjoin fome appofite refle@ions on its uni-
verfal beneficial qualities,  Air like every other
fpecies of matter, is expanded by an increafe
of fire, or heat, blended with its particles, in
which flate it is faid to be rarefied. As a proof
of its elafticity, the greateft degree of cold is
never able to deftroy its fpringy quality, as the
particles of which Air are compofed are fub-
je&t, like every other fpecies of matter to the
laws of gravitation, they are expanded by a
decreafe of its general mafs or quantity.

Lady L. Pray my dear Mentoria do not
conclude your remarks on Air,

Ment. 1 will extend them fo far as to
fhew you that Air, not only contributes to
produce animal, and every other degree of heat
neceflary -to exiftence, but alfo what is called
combuftion, by which you are to underfland
any body or fubftance that may be burned or
deftroyed by conflagration. ~ Air may properly
be faid to be the fuel of fire, as by conbining
with combuftible matters, the Air is condenfed
-or deftroyed by the fire being emitted, which

kept
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- kept it in a ftate of elafticity. Every animal is
poflefled of fome means of afpiration or breath-
ing, by which they.can acquire as much Air
as is proportioned to their conftru@ion, and
other relative circumftances of exiftence. The
greater part have lungs, and others that have
not, have that defet fupplied by a kind of blad-
der, by which fuch a portion of Air is imbibed,
as ferves the purpofe of fupporting animal
life; moft infe&s are endued with a kind of
tube, which ferves as a fubftitute for lungs, and
enables them to gain as much Air as their ftate
and condition requires. It is not alone to the
animal part of the Creation, that the difpenfing
hand of Providence has been {o diffufive in its
bleflings, as vegetables are alfo furnifthed with
tubes or pipes, by which they reccive fuch a
portion of Air, as not only tends to their exift-
ence, but their growth ; this is not merely ef-
fected by the fibrous parts of the roots, but alfo
by thofe which are fituated on the leaves, as
Air confllitutes an effential part of vegetative
prefervation.

Lady M. 1 am almoft athamed, when I re-
fle&t, that I have breathed without being fenfible
of the importance of Air, and have feen all the

effelts
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effeéks you delcribe, perfectly unconfcious of
their important ufes, and divine fource.

Ment. In your cafe, there is neither caufe
for regret, nor reproach. Youth is the period
of life, in which information is to be gained ;
‘we cannot be wife by intuition, Inftruction is
the general medium by which you are to obtain
knowledge, and obfervation and experience are
the auxiliaries that tend to complete the great
end of effential Improvement. Education ope-
rates on the mind, as Air does on the body 3
it cxpands, it animates, and vitally fertilizes the

whole intelletual fyftem.

DIALOGUE
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On Eleftricity and Magnetifm,

Lady Louifa.

OU have explained many very furprifing
things to us; pray my dear Mentoria give
me fome idea of Ele&ricity ?

Ment.  Eleltricity is that peculiar quality
which fome bodies poffefs, that after having been
rubbed, and by that friction heated to a certain
degree, acquire a power of attra&ing and repel-
ling other bodies, and frequently of emitiii g
{parks of fire. All fuch bodies as have this
inherent quality, and require only a certain de-

gree of fri€tion to excite it, are called Electrics,
I and
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and all thofe which have not this property, and
can only receive it by communication with elec-
trified bodies, are denominated Non-Eletrics.
Thales, the Milefian, was the firft who difco-
vered the ele@rical properties of amber, by
attraCting light bodies when it was rubbed, a-
bout 6oo years before the Chriftian zra ; and
nearly at the period of 300 years previous to
that epocha, Theophraftus obferved that the
Lyncurium, a fubftance now called Tourmalin, -
had the fame attradtive property. From this
period to the 17th century, this branch of Phi-
lofophy appears to have been neglecied, except-
ing that Mr. Bofe difcovered that Jet and A-
gate were poflefled of electric properties. About
the year 1600, ‘Dr. Gilbert, by various obfer-
vations, extended the difcoveries refpecting the
variety of .other eleGric bodies. In the year
1670, Mr. Boyle greatly enlarged and improved
" the Science of &icéricity ; but to Sir IHaac
Newton, who flourithed at the clofe of the 17th
century, we are indebted for many valuable
difcoveries, who afceitained that the eleétric
attraQion and repulfion penetrated through
glafs. After this period a varicty of modern
philofophers have made great improvements in

this part of Natural Philofophy.
LN&'ZJ’J
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Lady M! How frequently you mention
Thales and Sir Ifaac Newton as being the caule
of great difcoveries in fcience 5 how very fupe-
rior their merit muft have been !

Ment, ‘They were both fignally diftinguifh-
ed by their learning and abilities. Thales was
one of the feven wife men of Greece, and Sir
Ifaac Newton one of the moft brilliant geniufes
that this, or perhaps any other country ever pro-
duced. I mult now recal your attention to the
properties of Ele&ricity, which are to attract or
repel all kinds of very light bodies at a fenfible
diltance, when the attraéting body 1s heated by
fricion, which is 10 effect nothing more than
the attra&ion of Cohelion, excited by a ftrong
attrition to a&t with lefs force in a larger {phere,
fuch as amber, jet, fealing-wax, glafs, &c. It
will be beyond my purpofe to enumerate each
fubftance endued with this property, I fhall
therefore briefly divide them into the following
clafles: metals, fuch as gold, lead, copper,
iron, {teel.  Animal fubftances, bones, fhells,
hair, &c. &c. Vegetable fubftances in infinite
variety. Corallines, or marine productions of
fponge, coral, &c. &c.  Foflils and mineral
fubltances, and, laftly, artificial fubftances,

| namely,
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namely, china-ware, glafs, elaftic gum, filk,
&e. &ec.

Lady L. By what means are thefe effects
produced ?
~ Ment.  The ele@ric property in fome in-
ftances may be proved by the fimple procefs of
friction, though its philofophical {yftematic
ufes are afcertained by an ingenious apparatus,
called a machine. The principal parts of thefe
electrical machines are the Eleétric, the Moving
Engine, and the Prime Conduor ; thefe curi-
ous pieces of mechanifm confift of globes, {phe-
roids, cylinders, wheels, &c. fo confirued as
to produce the effcct of Ele@ricity. Their va-
rious forms and qualities would carry me be-
yond my prefent purpofe; 1 fhall therefore only
mention, that formerly a variety of fubftances
were ufed as EleGrics in thefe machines ; but
at prefent fmooth glafs globes are very generally
adopted.

Lady M, 1 have heard of many of our
friends being eleGrified ; what advantages did
they derive from it ?

Ment, We are compofed of the Elements,
Earth, Air, Fire and Water, which are our
component or conftituent parts.

Lady



and Magneli[nt., 173

Lady L. T cannot comprehend this matter ;
pray my dear Mentoria be more explicit on that
fubject. ‘

Ment. Qur corporeal frame is comprifed
of folids, and fluids; the folids are evidently
Earth, as in the Scriptures we are exprelsly
told, duft we are, and unto duft we fhall return,
The fluids, which confift of blood, and other
juices, have a great proportion of water in their
compound ; and it is evident that breath which
is the chief principle of exiftence is derived from
Air ; therefore there only remains to prove that
we poflefs aifo a portion of Fire, as well as of
the other Elements blended in our compofition,
which Ele&ricity demonftrates beyond a doubt.

Lady M. 1 can fcarcely believe we have
Firein our compofition.

Ment.  This quality is philofophically ter-
med animal heat, by which is to be underftood
that principle, which is produced by the agita-
tion ofAthc body, and the fire contained in it,
which excites the idea of heat in our minds,
and in the body thus heated, is merely the
effe€t of motion. Various are the opinions
refpe@ing animal heat, though it appears moft
probable, that the abfolute heat, which is fepa-
rated in relpiration, and abforbed by the blood,

12 18
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is the genuine caufe of the portion of this ele-
mentary fluid, which is difperfed through ousr
general mafs, and almoft in every other com-
pofition: namely in plants, in moft fpecies of
trees, the bones, fleih, and blood of animals,
which is evident from their combuftible qua]ify
when dried ; alfo in minerals and a variety of
other things. In this inftance, there is pecu-
liar caufe for gratitude, that this a&ive fluid
fire which is incorporated in our frame, is kept
in due bounds refpefling its operation, by the
effects of Divine wifdom. I hope you are now
convinced you are compofed of the Elements,
which is a term expreflive of the original fimple
or unmixed parts of any body, or that to which
1t is ultimately refolvable.

Lady M. 1 recolleft fecing a lady ele@ri-
fied, and it feemed to be a very ingenious appa-
ratus that was ufed to produce that effeét ; in
what refpet could it prove beneficial to her
health, as fhe was in an invalid ftare?

Ment. "This branch of Philofophy, which
is converted to medical purpofes with great fuc-
cefs, has been brought to a furprifing degree of
perfection.  In paralytic, and other cales that
require a {timulus, Ele&ricity often produces
the happieft effects; but like all other remedies

powerful

Ly
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powerful in their operations, they fhould not be
adopted, but by the advice and under the im-
mediate dire@ion of the moft fkilful practi-
tioners.

Lady M. 1 heard once of a perfon receiv-
ing fuch a thock by touching fome electric pow-
er, that it had nearly proved fatal.

Ment. The confequences of ~the ele&ric
force in many inftances have been tremendous :
a very melancho‘ly accident happened in 1753
to profeffor Richman at Peterfburg, as he was
making experiments on lightning, which he had
drawn into his chamber for the purpofe of af-
certaining its ele@ric qualities ; when dreadful
to relate, juft ashe was goiug to prove philofo-
phically the proportion of electric fire, a ball
of fre iffued from the lightning, ftruck him
dead, and confumed and deftroyed moft of the
things in the room. )

Lady M. How much the death of fuch an
ingenious man is to be lamented, particularly
as he was feeking to gain frefh knowledge.

Ment.  Perfons who die in fuch a glorious
caufe may be confidered as martyrs to the gene-
ral good of mankind. I recolle& an inftance
equally unfortunate, and in many refpecs {imi-
lar, in the death of the elder Pliny who loft his.

I4 life
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life by his determined refolution to obferve the
effeés of the dreadful eruption of Mount Ve-
fuvius which happened A. D. 79. He was
in vain advifed to recede from the danger that
threatened him, by exploring this tremendous
object too nearly. As Pliny had at this awful
feafon a fleet of ‘thips under his command, he
ordered the gallies to put to fea, with the hope
of rendering fervice to his friends on the coaft,
as well as to fatisfy his laudable philofophical
curiofity, After various dificulties he at length
determined to go on fhore to his friend Pompe-
nianus at Stabia, in the gulf of Naples, obfery-.
ing when he debarked, ¢ Fortune befriends.the _
brave.” In the extremity of diftrefs this erup-
tion caufed, by the fire, fmoke, and cinders
that iffued from ii, the people were involved in ¢
inextricable danger ; therefore, whilft on theg,
fhore deliberating whether to go on board hise.
fhip again, this great man was fuffocated, as it
was 1magined, by fome- noxious vapour from
the erﬁptive matter,

Lady L. 1 feel much regret that two fuch
eminent men fhould have fallen facrifices to
their eager purfuit of fcience.

Ment. To die is the common lot of Kuman
natre, but to expire hcroically 1s the fate only

of
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of perfons of diftinguithed bravery and magna-
nimity of foul. A fenfe of danger will never
operate to retard a truly great mind from en-
gaging in any noble enterprize, as Glory is
more valuable than life !

Lady M. The melancholy fate of Profeflor
Richman will make me fearful of being eleéiri-
fied, if ever that remedy fhould be advifed for
my benefit.

Ment. You might with as much propriety

“never eat any grapes, as the Grecian poet Ana-
creon was choked by {wallowing that fruit; and
2 number of cafes might be adduced, that would
excite dread on every fubje&, if thofe fenfations
were not countera&ted by truft and implicit
confidence in Divine proteCtion. To quell
your fears on this occafion, T can fafely affert
that a judicious operator in Ele&ricity, poflefles
the {kill of proportioning the degree of the {hock
produced by the eleéric quality, to the circum-
ftances of the cafe; and by that meanseven the
eye, which is of a moft delicate texture, can
receive a flight touch of its force, which is often
productive of the greatelt advantage, This like
many other things is poflefled of great utility
when properly applied, but deftruétive when
perverted or abufed, As a means of entertain-

i ment,
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ment, many ingenicus experiments are made
that come immediately under the clafs of Lec-
tures upon Natural and Experimental Philofo-
phy, from which much improvemert is de-
rived. '

Lady L. T now clearly underftand the pro-
perties of Ele&ricity, and am greatly obliged to
you for the information.

Ment.  The next fubje@ I fhall difcufs is
Magnetifm, a wonderful phznomencn that is
produced by the power of the Magnet or Load-~
ftone, whichisa mineral that has the property
of attralting and repelling iron.

Lady M. 1 have heard the Loadftone fre-
quently mentioned ; therefore, my dear Men-
toria, let me intreat you to be very explicit re-
fpe&ting its qualities,

Ment. 'The Loadltone, or Magnet, is a
kind of ferruginous ftone, in weight and colour
refembling iron ore, though rather of a harder
fubltance and hLeavier quality, endued with
the powers of attration. 1t is fuppofed to have
derived its name from Magnefia, a part of the
ancient Lydia, where it is faid to have been firft
found ; though many imagine it was fo called
from a fhepherd named Magnes, who firft dif-
covered its attractive qualities, by the iron in

his
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his crook, on- Mount Ida. This wonderful
produétion is ufually tound in iron mines, fre=
quently in Jarge pieces, half iron and half Mag-
net.  The beft Loadltones are brought from
China and Bengal, which refemble iron in hue;
it is alfo found of various dimenfions, and in a
great number of different places ; thofe of Eng-
land, Germany, and Hungary havea {trong {i-
militude to unwrought iron.

Lady M. 1 have feen 2 Magnet attract a
needle, and obferved when the Magnet was held
up, the necedle appeared to bhe faftened to it, till
it was removed by force.

Ments This extraordinary circumftance was
moft probably produced by what is called an
Artificial M agnet, which is a piece of poli{hed-
fteel impregnated with a magnetic quality. The

effe@ you deferibe may be produced at any time,
if you place a bit of iron near to one end of a
Magnet, which will clearly prove its power of
attradtion. Every Magnet has what are called
its North and South Poles, one of which has a
repellant force to drive backwards the fame

piece of iron which the other will attract.
Lady M. By what means was the ufe of the
Loadftone difcovered ? ,

I6  Menss
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Ment.  Tts attra&ive powers were known in
the early ages of the world, ‘Thales, the Mi-
lefian  Philofopher, who flourifhed about 600
years before the Chriftian zra, furprized at its
conftant effed, afcribed to it the property of a
foul.  Ariftotle and Pliny have mentioned its
magnetic quality : but it was not till the twelfth
century that it was di{covered invariably to point
to the North. The knowledge of thefe extra-
ordinary properties prepared the way for the
grand difcovery of turning them to advantage
in nautical matters. The only ufe the ancients
:made of this mineral fubftance was, as a remedy
dor burns and defluxions of the eyes: happily
for fucceeding generations its more important
utility has been afcertained, as in the fourteenth
century the mariner’s compafs was brought into
ufe, and after various improvements has attain-
ed its prefent perfe®ion. To the difcovery
of the attraltive power of the Loadftone, we
are indebted for the invention of this ufeful in-
ftrument ; as by obferving the invariable ten-
dency of a magunetic needle to point to the
North, it has proved of the greateft fervice in
determining the courfe of fhips and the variation
of the winds,

Foady
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Lady M. Pray my dear Mentoria explain
the conftru&ion of this valuable machine.

Ment. The mariner’s compals is of a cir-
cular form, and has a kind of dial-plate divide d
into thirty-two equal parts, by right lines drawn
from the centre to the circumference, which are
called the points of the compafs; the four prin-
cipal ones, viz. Eaft, Weft, North, and South,
are termed the Cardinal Points. Over this
dial-plate is fufpended a thin piece of iron,
which being touched by a magnetic virtue, by
that means its two Poles are made to point
nearly to-the North and South Poles of the
World ; this is called the Magnetic Needle,
and ferves the important purpofe of direfting
failors what courle they are to purfue.

Lady L. 1 cannot yet clearly underftand by
what means the Loadftone is {o ufeful to navi-
gators,

Ment.” The compafs may be invariably re-
lied on as their guide, for however the thip may
change its fituation, the Magnetic Needle before
defcribed conftantly points to the North, and
by obfervations on the other parts, they are ena-
bled to purfue the courfe that leads to the object
of their deftination, and to avoid what would
fteer them from it,

Lady
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Lady M. Who firlt invented the Mariner’s
Compals ?

Ment, 'This valuable difcovery is ufua”y al-
~ cribed to Flavio da Melii Gioai, a Neapolitan,
about the year 1302, in confequence of which,
Principato, his native place, bears a Compafs
for its Arms.  Others are of opinion that Mer-
cus Paulus, a Venetian, A. D. 1260, made a
journey to China, and brought back this ufeful
invention : thofe who fupport this belief, al-
ledge that when firft the compals was ufed, it
was on the fame conftruion that is at prefent
adopted by the Chinefe, by having the Magne-
tic Needle floating on a piece of cork, inftead
of being fufpended on a pivot ; it is alfo fup-
pofed that the Chinefe had fome knowledge of
the Leadftone’s properties 1120 years before the
Chriftian =ra, as Chiningus their emperor was
a great aftronomer, and they affert made this,
amongft many valuable difcoveries, The French
alfo put in a claim for the honour of this inven-
tion, from the circamftance of the Fleur de Lys
being generally ufed as a fign to denote the
North on any map or globe. The Englith
form the plea for their fhare in this diftinguifh-
ing honour, by the word compafs being adopt-
ed for the appellation of this ufeful inftrument,

as
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as that word is ufed by them to exprefs circuit
or extent ; and though they cannot afpire to the
fame of the ihvention, they are moft likely en-
titled to the credit of having brought it to per=
feQtion, by fufpending the box that holds the
Magnetic Needle. I have enumerated the moft
probable fources of the valuable difcovery of the
Mariner’s Compafs ; though it is afferted by
the French, that they had a prior knowledge of
the Magnetic properties, as being of great uti-
lity in navigation, from the circumftance of
fome verfes being extant, written in praife of
the Marinette, or Mariner’s Stone, in the year
1000. At fuch remote periods it is not pofli-
ble to afcertain decifively on any controverted
point ; it is therefore beft to embrace thofe opi-
nions which are the moft generally received.

Lady L. By what means did failors conduct

their thips, before there were any Compalfles ?
Ment. Previous to the difcovery of the Polar
Star and the attra&ive powers of the Loadftone,
‘navigation was limited within very narrow
bounds. The greatelt enterprizes that were
undertaken, and the principal traffic that was
carried on by the ancients, were effeCted by
coafting ; the mariners being afraid to quit the
thores and launch into the main ocean, as they
were
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were pofleffed of no fpecific rules to alcertain
their relpective diftances and courfes, The
Pheenicians were the firt who obtained the
knowledge of the Polar S:ar; and they com-
municated this valuable difcovery to the Ionians
and other Grecian ftates, about 606 years be-
fore the Chriftian epocha. This circumftance
will convince you that we are indebted to the
Pheenicians for the firl} rudiments or elements
of navigation.  Tyre and Sidon, the chief Ci~
ties in the Phoenician diftri&s, were the centre
or emporium of trade in thofe remote times ;
therefore the hope of extending their commerce
made them zealous to adopt every means that
could increafe its channels, as their wealth and
confequence were derived from no other fource,
their country being inconfiderable in extent,
and from their intenfe application to traffic,
its cultivation in a great meafure negleCted. In
a progreflive furvey of nautical improvements,
it appears evident, that from the indefatigable
purfuits of the Tyrians and Sidonians, and their
conftant regard to the dire@ion of the Polar
Star, we derived the knowledge of the coafts of
- the Ocean, and thofe of the Mediterranean Sea,
on the moft Eaftern part of which Pheenicia was
fituated, Thele commercial people extended their

traffic
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1raffic to Africa and many diftant regions in A-
{ia, and fettled f{everal colonies in various parts,
which ferved the purpofe of eftablithing a ge-
neral mart for all valuable commodities.

Lady M. 1In this inftance the Pheenicians
appear to have had great merit ; but who were
the firft who had courage to explore the Ocean,
and undertake the valuable difcoveries we read
of ?

‘Ment., Thefe important effelts have been
produced by the knowledge we have attained
of the Loadftone’s wonderful powers, ‘When
their properties were fully known, many {tates
availed themfelves of the benefits derived from
them, and 1in confequence feveral 1mportant
difcoveries have been made ; but the moft emi-
nent and earlieft example we can find, is the
great and fuccefsful enterprize of Columbus,
A. D. 1492, who traverfed an expanfe of O-
cean, unknown but to his great ideas, and by
compafling his intrepid undertaking, afcertain-
ed an immenfe extent of continental country,
and a great number of iflands, which comprize
the regions of America, and what are ufually
called the Weft Indies, from which many va-
luable produ&ions and great wealth are ob-
tained. The ancients had a knowledge but of

a {mall
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a fmall part of the Globe, all America and the
internal regions of Africa were wholly unknown
to them: they were ignorant of the flux and re-
flux of the Sea, and were not convinced the
Ocean furrounded the Globe entirely, though it
was in {ome degree fufpe@ed ; but none ven-
tured to attemipt a voyage round the World, till
A.D. 1519, when Magellan, a Spaniard, un-
dertook this great enterprize, and difcovered
the ftraits in South America, which bear his
name.  Sir Francis Drake was the it Eng-
lith circnmnavigator, who returned from his
fuccefsful voyage round the Globe in the year
1580,

Lady L. 1 remember in your Sacred Hifto-
Ty you mentioned the great fervices Hiram,
king of Tyre, rendered 1o Solomon, when he
erected the Temple.

Ment.  He furnifhed him with timber, con
filting of fir and cedar trees, from Mount Le-
banon, which he conveyed on floats to Joppa,
where they were delivered to Solomon’s fer-
vants, and from thence brought to Jerufalem ;
and alfo provided him with artificers of various
~kinds, tkilled in working gold, ﬁ{yer, and in-
ferior metals, and dying fcarlet, cfimfon, pur-
ple, and other colours, for which the Thyrians

: were
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were famed. For thefe effential fervices Hi-
ram’ required to be fupplied annually ‘with
twenty thoufand meafures of wheat, and twenty
thoufand barrels of o1l for his houthold, exclu-
{ive of the fame quantity of barley, wheat, wine
and oil which Solomon was to beftow on the
workmen employed in- his fervice.  Thefe
were the moft acceptable compenfations Hiram
could receive for the benefits he conferred on
Solomon,. as Pheenicia was but a finall trat of
country on the fea coaft, and agriculture but
little attended to, as the inhabitants were ab-
forbed in the acquirement of riches.

Lady M. 1 neverthelefs think it’ was be-
neath the dignity of a king, to make a bargain
for the fupply of his table.

Ment,  Solomon, exclufive ‘of that condi-
tion, gave Hiram, as a token of gratitude, when
the Temple and Queen’s Palace were finifhed,
twenty cities in Galilee, which from the nature
of the foil difpleafed Hiram ; he therefore re-
fufed the proftered gift, and in contempt called
the whole land Cabul, which fignified dirty or
difpleafing, thereby intimating no one could
walk on it without being up to the ancles in
dirt.  Solomon afterward rebuilt and improved

thefle
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thefe cities, and planted colonies of Ifraelitcs im
them.

 Lady L. T hope that you have not finithed.
your account of T'yre ; is it now a place of im-
portance?

Ment. In confequence of the power and
eminence it obtained by the great influx of
riches, the natural effe@s of its extenfive com-
merce, the inhabitants were guilty of every fpe-
cies of enormity, which attra&ed the Divine
(]ifplegfux'e, and caufed a prophetic prefage of
their deftru&ion to be announced, and its ful-
filment was completed by Nebuchadnezzar,
King of Babylon, The great wealth of the
Tyrians rendered the conqueft of their country
2 matter of great importance to the Babylonians,
who afier a fiege of thirteen years {ubdued it,
deftroyed the city, and put the few remaining
inhabitants to the fword, the greater part having
fled with their pofleflions to a new city they had
built about half a mile diftant from the fhore :
this'event happened 5=2 years before the Chrif-
tian zera,

Lady M. 1 fuppofe Solomon would not
have been able to have erefed the Temple, if
Hiram had not aflifted him in the undertaking,

Mene.
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Odent, No great defign can ever be executed
avithout the concurrence of auxiliary co-opera-
tion ; gold in the mafs, or precious ftones in
thelr native ftate, would not have embellifhed
the facred edifice ; tkill was required to form
one, and polith the other ; and thefe combined
qualities could only be obtained by the joint ef-
forts of perfons poffefling thefe feparate gifts,
The ereftion and decoration -of the Temple
were not the only advantages Solomon derived
from his connetion with- the Tyrians. As
the means of defraying the immenfe expences
he had incurred in the execution of his diffufive
plans and improvements, he builta great num-
ber of fhips at Ezionzeber on the coaft of the
Red Sea, and when they were finifhed put them
under the condu& of fome expert Tyrian ma-
riners, -‘who with his men fteered them to O-
phir, or the Land of Gold, near a thoufand
years before the Chriftian zra.

Lady L. Where is Ophir, or the Land of
Gold? Iimagine many perfons refort to it

Ment, Refpe&ing where i1t was fituated, the
learned differ in opinion ; the moft probable con-
jeture appears to be, that it was in fome part
of the Eaft Indies, as thofe regions abound with
the pureft gold, filver, precious ftones, ory,

ebony,
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ebony, and other curious wood, fpices, pea-
cocks, monkies, and a variety of other valuable
commodities, which greatly encreafed the reve-
nue of Solomon’s kingdom : thus the Tyrians
proved the means of this monarch eftablifhing
anavy, as their fkill in navigation qualified
them for executing the vaft projets Solomon’s
power and riches enabled him to undertake.

Lady L. 1 think three years appear a great
length of time for the fhipsto be going from the
Red Sea to India, and back again.

Ment. In thofe early ages voyages were un-
dertaken with extreme caution, and executed
with great timidity ; at this period the Phoeni-
cians had no knowledge of the Polar Star, or
of the Mariner’s Compafs, they were confe-
quently obliged to fteer in fuch a fafe courle, as
would prevent their being expofed to the dan-
gers of the wide Ocean, as they poflefled no
certain means to determine the diftance they
were from the regions that weie the ultimate
objes of their deftination.  This circumf{tance
points out the fignal benefits we derive in thefe
more enlightened times, from the perfe&tion
attained in the Arts and Sciences, a confidera-

tion which fhould infpire us with gratitude to
the
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the great fource, from whence thefe and all o-
ther mercies are obtained,

Lady M. 1 am fdrry you have clofed your
account of the Loadftone, as it has proved very
infltru&ive and entertaining to me, '

Ment. And on refle@ion may impart an ufe-
ful leffon, asT will fuggelt it is in your power
to have its diftinguithing properties refle@ted and
excmplified 1n your own condu and charafter,
and allo in Lady Louifz’s,

Lady M. How can that be poflible ? What
refemblaice can there be between us who are
comparatively fo infignificant, and a {ubftance
which poflefles qualities of fuch ineitimable
worth ?

Ment.  Intrinfic merit can only be appre-
ciated in the certain fphere in which it a&s 3
therefore if you perform the feveral duties al-
lotted you, there cannot remain a doubt but
that you will, like the LoadRone, attra@ the
efteem of all worthy perfons, as that mineral
operates on tron ; and I truft your juft princi-
ples and difcretion will in like manner polfefs
the inclination and repellant power to reject all
unworthy purfuits ; as the Mugnet repulfes
Iron that is in immediate contact with it, in

direct
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dire&t oppoﬁtxon to its attractive propernes ﬁ
thus you will find Virtue is a2 Mental Magnet,
which points as invariably to temporal felicity
and eternal reward, as the Loadltene does to the
regions of the North Pole; and to purfue the
fimile, as the latter conduts mariners to their
* deftined port, the former will fteer you to the
haven of celeftial blifs !

DIALOGUE



DIALOGUE IX
WED NA& 8§ D47,

‘On Meteors of the Watery ‘kind.

Mentoria,

: Fi"‘HAT branch of Natural Philofophy which

comprehends the various kinds of Mete-
ors, is divided into the following claffes, thofe
of Fiery, Airy, and Watery properties.

Lady L. Of what do thefe refpectively
confift?

Ment.  Fiery Meteors are formed of vapours
ignited, or fet on fire, fuch as Lightning, fal-
ling Stars, and other luminous phnomena that

K ‘appear
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appear in the air. _Airy Meteors, as Wind,
Tornadoes, Hurricanes, &c. are the effe& of
the unequal temperature of the air, arifing from
the action of heat or cold. Watery Meteors
arecompofed of vapours or particlés of water
vario{:ﬂy modified by heat or celd, namely,
Rain, Hail, Snow and Dew. As the means of
rendering this fubject intelligible to your percep-
tions, I muft explain the different properties of
evaporation and exhalation, which in their re-
gular procefs occafion the production of Me-
teors. ’

Lady M. 1 will be very attentive to thefle
remarks, as thofe expreflions I am wholly un-
acquainted with,

Ment. They are diftinct terms and of a very
different tendency. Evaporation implies the
a&ion of difper(ing or diflipating the moifture
or humidity of a body, and Exhalation fignifies
a difperfion of particles of a dry quality from
any mafs or fubltance.

Lady L. Though we f{o frequently fee it
rain and experience its benign effeéts, I am to-
tally ignorant of its natural caufe.

Ment. The clouds from whence rain pro-
ceeds are produced by the heat of the Sun,
whole attrative power draws the damp from

the
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the Earth, and the water from the rivers and
feas: when thefe vapours unite in the air they
form what are termed clouds, which are a com-
pound of water and air; thefe fometimes dif-
perfe again, but when the aqueous particles
become fuperior to thofe of the air, they break
through it and fall in rain, which forms diftinét
drops by the refiftance it meets with from the
xtherial body in falling to the Earth,

Lady M. When it rains the drops of wa-
ter éppear round, what caufes that effe& ?

Ment.  Their globular appearance is pro=-
duced by the power of attra&ion: for as every
particle of water of which the drop is formed
tends to a centre, every part muft be equidif-
tant from that point, which confequently
makes it of a fpherical form : from the ob-
fervations I have already made you will perceive
that the afcent of vapours confifts in a repullive
force between the parts of matter, by which
fuch as were feparated from the furface of hu-
mid and other bodies, were repelled and driven
up into the air in the form of exhalations ; I have
previoufly remarked that the denfity or weight
of the air is greateft near the furface of the
Earth, and that its denfe quality gradually de-
creafes as it afcends ; whence it happens differ-

K's ent
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ent effe&s are produced according to the height
of their refpe&ive regions, which is occafioned
by the various proportions of the gravity -or
weight of the air.

Lady L. How different the clouds appear;
fometimes they are beautiful beyond expreflion,
at others, lowering and tremendous in their af-
pet. '

Ment. This effeft is produced by the vari-
ous preportions of the weight of the air which
occafion the clouds to afcend in progrefiive or-
der, and by refleéting the light of the Sun a-
bove and below the horizon, prefent to our
view fuch a variety of beautiful tints and fhades as
delight the eye and excite our aftonifhment :
as I have enumerated the general caufe of rain
as produced by the concurrent effects of Air and
W ater, I'fhall now proceed to point out the influ-
ence of the Winds in the production of Rain.

Lady L. I have frequently heard perrons re-
mark that it was likely we fhould have rain, as
the Wind was Southerly or Wefterly.

Ment. They had rational and philofophical
grounds for their expe&ation, becaufe thofe
Winds that blow from the Ocean, as the South or
Weft Winds bring large recruits of vapours to

the clouds, and therefore are more likelyl to pro-
duce
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" duce rain than other winds which proceed from
the land or continental regions, like the North
or North Ealt Winds which generally operate to
difperfe the vapours or diffipate the clouds..
Having thus explained the nature and properties.
of Rain as to their phyfical caufes, it only re-
mains for me to delineate the proportions in
which they are difpenfed, which are the effet of
divine goodnefs ;. as, inftead of being falubricus,
or beneficial, Rain would be produétive of
floods, and abforb the general mafls of animal
and vegetable nature in deftruction if it came in
- torrents without due intermiffion. By the dif-
pofing Omnifcient Power of the great Creator
of the Univerfe the general means- of receiving
the blefliing of rain confifts in gentle thowers,
or rains, that from their quantity and quality are
exally fuited to the important purpofes of pro-
ducing vegetation, and fulfilling other effentialre
quifites to animal exiftence. .

Lady L. 1 refle& with much concern that
1 have never formed a proper eftimate of this blef-
fing, as I have often murmured when.it rained,
if by that means I was deprived of walking or
guing out in an open carriage.

Ment. This regret was occafioned by the
firong impulfe of your natural feelings. impati-
ent under the delay of an expetted emjoyment.

K 3 and.
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and from want of due refle&ion, ignorant that
your difappointment was perhaps an univerfal
blefling ; as rain is the harbinger of plenty,
whilft continued drought muft inevit ably pro-
duce peftilence and famine.

Lady M. Pray my dear Mentoria what is
Hail, it fometimes falls in tremendous fhow=
ers ?

Ment.  Hall is only the drops of rain con-
gealed into ice, which is occafioned when in
their paffage through the inferior regions of the
air they meet with nitrous particles that in a
great meafure contribute to freeze or congeal
them. In afcertaining the properties of Hail,
1t 1s evident it feldom hails but when the air is
heavy and the vapours afcend to a great height,
which is ufually the cafe in Summer time,
when hail-florms are more frequent than in
Winter. In the higher regions of the air the
cold 1s more intenfe, and therefore it is imagin-
ed abounds with a fuperior quantity of Nitre,
which caufes a2 more. immediate and ftronger
congealment of the aqueous particles, and
forms them into a body of ice of various fizes,
their magnitude differing according to the de-
grees of cold which produced them, - Thefe
icy {ubftances acquiring confiderable weight,

defcend
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defcend from thofe heights to the Earth in the
form of a thower of hail.

Lady L. Hail-ftones are often of a great
fize and do much mifchief.

Ment. Their fize or magnitude is in fome
degree occafioned by their acquiring a frefh ac-
ceffion of matter in their defcent and progrefs to
the Earth., Hail-ftones are various’ in dimen-
fions; it is afferted there have been fome’
in foreign regions as largeas a turnip or Seville
erange ; in our country they have been frequent-
ly found one fourth of an inch in diameter
thefe formidable fhowers are produélive of the
moft deftrnéive confequences, particularly to
vegetation of a delicate texture or infant growth ;
the ‘form of Hail-flones is not always the
{ame, they are generally conical or oblong,

Lady M. You frequently mention Nitre
as a part of the compofition of Meteors ; I ima-
gined it was a medicine: explain this circum-
ftance t¢ me?

Ment, The Earth is formed of different
ftratums or layers of matter which by the Sun’s
attradtive power is diffufed through the body of
the atmofphere for the general benefit of the
Univerfe. Thus the Air is impregnated with
different qualities, Nitrous, Su?phureous,' o)

K 4 which
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which co-operate to produce vegetation; and by
their falubrious effe@s, to prove univerfally be-
neficial.  Nitre, which is the fubje& of youg
inquiry, is a falt extraed-out of the Earth, a-
bundantly incorporated with the fpirit of the
air 5 itis of great and general ufe in medicine,
as its cooling faline properties are very effeGtual
inthe reduion of fevers, and a variety of other
cafes produced by an exuberance of heat.

Lady L. I am impatient to hear what Snow
is. compofed of ; it is a beautiful’ fubftance.
which I greatly admire,

Ment.  Snow is produced by the vapours be-
coming confiderably condenfed, yet not in fo
great a degree as to be changed into Water 3 in
this ftate, by a great degree of coldnefs in the
upper regions of the air, the particles of the:
condenfed vapour are congelated into ice ; fevea
ral of them, by adhering together, compofe
fmall fleeces of a white fubftance, fomething
heavier than the air, which confequently defcend
in a2 {low and gentle manner through its medi-
um, being fubje&t by their peculiar light quality
to be driven about by the various motions of the
‘wind, which produce what we call drifts of
SHOW. |

Lady
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Lady L. When I fee the Snow fall, I fhall

obferve it with more pleafure than I did before
I knew from what caufe it was produced.

Ment. Snow, when philofophically defined,
is demonftrated to be the natural effet that fa-
line particles of every quality poflefs, to collect
together and conftitute fome f{pecific form : this
is what is called cryftalization ; therefore
flakes of Snow are only thefe accumulated bo-
dies, which defcend to the Earth when their
weight is too great to be fuftained by the Air;
{o that Snow, when analyzed, is evidently no-
thing more than faline, aqueous particles, con-
gelated by the degrees of cold in the higher re-
gions of the Atmofphere.

Lady M. 1 am much- obliged by your giv-
ing me fo copious an account of Snow, and
entreat the favour. you will explain the qualities
of Froft. '

Ment. 'The converting a fluid body into a
hard folid mafs, by the influence and a&ion of
cold, is denominated Freezing or Congelation,
which  terms are appropriate to liquids when
transformed into Ice. Various are the opinions
refpeting the natural caufes which produce
that effet ; it appears highly probable it is oc=
cafioned {rom an abundance of faline, nitrous

K 3 particles
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partides then abounding in the air, which pe-
netrate into the porous parts of the water, and
by that means render them denfe in quality.
The effeG of Congelation is uniformly attended
with the emiffion of heat; Water alfo dimi-
nifhes in weight by the procefs of its frozen
ftate, and evaporates almoft as muchas when it
was in its native fluid form, and in proportion
to the degree of cold this evaporation increafes.
Tt is alfo obferved that Water that has been
boiled 1s more fpeedily Congelated than before
it has undergone that operation.

Lady L. Frofty weather is very agreeab]e,
when it is not too fevere.

Ment. 'This, like every otber Elementary
difpenfation, abounds with advantages, which
en a curfory view, we are not always able to
eftimate to its ducextent. In the ceconomy of
Nature, the primary obje& appears to be uni-
verfal benefit, which is purfued by wife mea-
fures, ordained and adminiftered by the great
Author of Exiltence. The effe&ts of Froft, like
every other means employed for the advantage
of the whole {yftem, though partially or indivi-
dually they may prove unpleafant or deftru&ive,
yet in a compound fenfe eventually operate be-
neficially, Thus you who batk in the fun-fhine

of
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of Profperity walk out on a Frofty day, and en-
joy the clearnefs of the Atmofphere, warmly
clad, and fenced againft the cold, and on your
return, with an appetite encreafed by the keen-
nefls of the air, fit down to a plentiful and ele-
gant repaft, cheared by a blazing fire and en-
livening intercourfe : refle&, that whillt you
enjoy all thefe bleflings, many pine in want for
the common comforts and conveniences of life.
Numbers who acquire a competent fubfiftence
in the lower ranks of life, by cultivating the
Earth, working on the Water, or in other em-
ployments influenced by the weather, are by the
means of Froft deprived of fupport, from not
being enabled to purfue their refpe@ive voca-
tions. How many by this circumflance can
obtain neither Food, Raiment, Fire, nor Shel-
ter? to them the (torchoufes of plenty feem
{hut, and if it were not, that the hearts of thofe
who poflefs abundance, did not melt in pro-
portion as the Earth and Waters freeze, a great
and valuable part of the community would pe-
¢ifh and be plunged into an abyfs of mifery.
The human rage are ‘not the only beings who
{uftain a trying conflict during this “fevers yet
falutary feafon ; Beafts of the Field, Birds of
the Air, Fifhes, except thofe in Seas or great

K 6 Rivers,
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Rivers, Reptiles and Infe@s feel the force of
this congelated temperature, as their natural
refources of food in a great meafure fail by the
influence of a long continued Froft : thus there
appears an irrefiftible claim for liberality, when
the very Elements confpire to Jock up their trea-
fures in impenetrable fecuritys  Charity is the
mental {olar ray which thaws the icy chains of
Poverty ; Benevolence is the balm which heals
the galled wound of an affliGted heart, zealous
to acquire the neceflaries for 'f'upport, yet by the
rigour of the feafon deprived of the due means.
During this inclement. period, various are the
appeals for aid, the calls of neceflity render the
timid bold, and felf-prefervation (which is one
of the firft laws in nature) operates to induce
the {ubordinate parts of the creation to urge by
their near approach and plaintive tones,, the be=
nevolent affiftance their deftitute fate requires;
under this' influence the Robin-Red-Breaft al-
moft becomes an inmate in human habitations,
and maiﬁy other inftances might be produced of
a {imilar nature, to enforce the praétice of that
philanthropy which it is my endeavour to incul-
cate,

Lady
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Lady L. Thereis fo much pleafure in re-
lieving the diftreffed, I will never n'eg‘;e& any
opportunity afforded me. '

Ment, 1 wifh your charity to be diffufive,
but uot indifcriminate ; as judicious benefac-
tors fthould beftow thofe gifts which are likely
to prove moft ufeful to the objects of their
bounty. The circumftances I have been enu-
merating, whenever they occur, are but fo
many opportunities to place your virtues in the
faireft light : be liberal in your donations, but
not oftentatious ; feek the affliGed in their moft
obfcure and concealed recefles ; obey the im-
pulfe of your feelings, which will lead you to
perform kind fervices; but above all, blend
fympathy with your alms; as many when they
beftow gifts, by an ungracious look, or an un-
guarded harfh expreflion, eclipfe the merit of
the a&, by the rigid, auftere mode of its per-
formance.

Lady M. T will ever avoid this unamiable
condu&, and in every inftance will ftrive to
mitigate the fufferings of the afflicted.

Ment..  Philofophy may make you Wife,
but it is Chriftianity alone that ean make you
Good ; and in its divine precepts the practice
of Charity is enforced as an effential quality in

the
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the formation of a perfe& charaller, by which
quality we are to underftand not only the giving
of alms, but alfo that general benevolence of
heart, that is produéive of univerfil philan-
throphy or good will.

Lady L. 1 will endeavour to regulate my
conduct by thefe and every other rule preferibed
in the Scriptures. :

Ment.  An adherence to this refolution will
render you refpeGable and happy, as uniform
good conduct is fure of attaining eternal reward,
I fhall now endeavour to explain the properties
of Dew, Hoar Froft, Mifts, &c. which will
clofe my remarks on the procefs of Freezing,
or Congelation. When the air is full of va-
pours, 1f a breeze arifes and checks their folu-
tion, they form clouds in the Jower regions of
the atmofphere which conftitute 2 mift or fog:
this effect is ufually produced in a cold morn-
ing, and is difperfed when the Sun has rarefied

batd

the air fufficiently to diffolve the aqueous parti-
cles, of which mift of all qualities are compofed.
From. thefe obfervations it will appear evident,
that what we ufually call a Fog, is a Watery
Meteor, compofed of grofs vapours floating
near the furface of the Earth, and is produced
by the intenfe cold quality of the airy that

’ prevents
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prevents the vapours afcending through it, which
by becoming condenfed in the lower regions of
the atmofphere, either fall in Dews, Hoar Frofts,
or drizzling Rain, or continue {ufpended in the
form of Fogs. The dimenfions of any object
viewed through the medium of a Fog appear
magnified, and in fact Fogs are only clouds of
vapour formed in the atmofphere near to the
furface of the Earth, which render their effe@s
very dangerous to travellers and perfons engaged-
in many particular occupations.

Lady M. 1 was furprized one day laft win-
ter, that our coachman was {fo much alarmed,
when he found the Fog encreafed to a very
great degree.

Ment. He knew from experience that cau-
tion, not fkill, would be the only probable
means of countera@ing its dangerous confe-
quence. The grofs pasticles of which Fog is
compofed, obfcured the perception of vifible
objects ; therefore he was fully aware, unlefs he
could obtain artificial light to pervade the mifty
vapour that furrounded him, he might the next
inftant be immerged in a river, or be hurled in-
10 an abyfs from which no human means could
extricate him ; as what we ufually call accident,
15 frequently natural confequences, which might

be
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be timely avoided by vigilance and pradent cire.
cumfpe&ion,.
Lady L. Are not Fogs very unwholefome ?
v Ment.  The grofs \ quality. of vapour that
forms their conftituent parts, is in many in-
ftances too powerful and oppreffive for delicate-
organs of réfpiration to contend with. I fhall
now proceed to inform you of the qualities of
Dew, which is a denfe vapour of a moift qua-
lity that falls on the Earth, like a kind of driz-
zlingrain. The refrething nature of this Aque-
ous Meteor is fo well known, and its falubrious-
effells fo generally experienced, I {hall only ob-
ferve, that the Earth in fair dry weather natu-
rally becomes parched by the heat of the Sun,.
“at which period the watery and other lefs volatile
particles, as thofe of a faline or oily quality are
by the attractive power of the Sun, raifed into
the air, and occupy thofe regions in the atmof.
phere that are neareft to the furface of the
Earth., 'Whilft thefe exhalations are kept in a-
gitation by the folar heat, they are not vifible ;.
but when that heat begins to abate, a white
denfe vapour colle&s, which continues till by.
the genial heat of the rifing Sun in the morning
it is-entirely diffip®ed. The effential difference
between Rain and Dew, confifts in the follow-

INo
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ing particulars: that the cendenfation of the
~ former is produced at a confiderable diftance
from the Earth, and the latter is occafioned by
that effe& very near to the obje& on which it
falls, which happens from the various opera- .
tions of cold upon the vapoury air ; and what
is called the Hoar or white Froft is nothing
more than the Dew changed into ice by the in-
fluence of extreme cold : black Froft differs on-
~ ly from this in not being attended with a mift
or Fog, and by not appearing- white.

Lady L. I have frequently perceived the
great advantages that plants of every defcription
derive from the Dew falling on them; but I
think I recolle&t taking cold from wetting my
feet, by walking on gras which was very damp,
in confequence of a great degree of Dew that
had fallen after a very hot day.

Ment. Thisunlucky circumftance is no ar-
gument in disfavour of the falutary influence of
Dew, the fame heat that had parched and near-
ly withered the flowers and plants, had alfo
opened the pores of your tkin ; the former were
replenifhed and recruited by the natural f{upply
of Dew, which is congenial to their generic
qualities, and in fa&k operates on vegetation as
food and medicine ; whillt on the contrary,

your
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your temperament received a check which ig
was happy proved produdive of - nly a flight
degree of indifpofition, as thofe effe@s ofren.
prove fatal to the human conftitution, which
evinces the neceflity of avoiding expofing our-
felves injudicioufly to the fudden tranﬁnons of
the Elements. Thus much for the general
properties of Froft and Dew, which naturally
lead me to confider the quality of what is term-
ed Cold, that produces them in their varied ef-
fe&s. Onfi& inveftigation, Cold appears to
be only a comparative term, and implies nothing
more than a lefs degree of Heat. By various
experiments it is proved that many bodies wiil
liquify with one degree of heat, and become
fixed or frozen with another ; which is the cafe
with Metals, Salts, Oils, and Water ; with one
degree of warmth the latter will appear ina fluid
ftate, and with a lefs degree the particles will
be found to be fixed or congelated ; in like
manner the vapours in a warm air are in a fluid
flate, and when condenfed by the cold of the
evening and defcend, they adhere to the grafs,
and affume the appearance of pearly drops, which
in that ftate is called Dew ; but thefe particles
by the influence of a colder air become fixed,
and whilft they are floating in the Atmof{phere,

COna
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conftitute a rainy fog or frozen mift which
when they defcend fall on the grafs, {hrubs,
trees, &c. and producea beautiful effe& from the
kind of cryftaline incruftation this hoar or
white froft exhibits.

Lady M. 1 cannot exprefs how greatly La-
dy Louifa and myfelf are obliged by the va-
riety of information with which you {tore our
minds.

- Ment. 1t is my hope and my endeavour to
render you rich in Nature’s beft gifts, extenfive -
knowledge and a juft fenfe of the various obliga-
tions of duty ; valuable poffeffions that I would
not on your behalf exchange for all the gold
and diamonds, that Golconda and Peru pro-
‘duce.

Lady L. 1 am forry you appear to have fi-
nifhed your account of the watery Meteors.

Ment, Perhaps this definition may be in-
complete, if I do not give you fome idea of the
properties of Water in its fluid ftate. © This
clement poffeffes many extraordinary qualities
which would carry me beyond my prefent pur-
pofe, circumftantially to enumerate; T fhall
therefore only dwell on thofe particulars that
may tend to give you a general- fenfe of its im-

portance,



g

218 On. Meteors of

portance. As ﬁuidity is the effedt of the influ-
ence of heat, it is afferted on ?hilofophic
grounds that ice is the natural ftate of Water ;
by the increafe of heat Water is rendered elaftic
and volatile and becomes 2 vapour, which is
again condenfed into Water by the fuperfiuous
heat being withdrawn. I {hall next obferve
the effe& it produces from preflure or force,
which varies in proportion as its depth does,.
without any refped to its breadth ; 1f 1t were
not for this property vefltls would be forced
againft the fhore in their failing procefs, and

‘havigation confequently impeded in its ‘courfe.

It is-alfo obfervable that Water always rifes to
the level of its fource, even when conveyed in
Pipes or other channels: this wonderful effe&
1s occafioned by the preflure of the atmofphere,
which by its general influence on all parts of
the fluid body impels it from its fource to pafs.
through any medium or vehicle till it meets with-
an cqual refiftance from the preffure of the at-
mofphere at the other end or termination: when
this preffure of the atmofphere is removed, Wa-
ter will rife to the height of thirty fix feet,
which is. occafioned by the weight of the bo-
dy of Airon the Water’s fource. It is on
thefe principles that Water-works, fountains,.
and,
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and even common pumps are conftruted.  'Wa-
ter contains a certain quantity of air, and from
its various changes produces many beneficial
effets; in their various viciflitudes we may
~ trace that vapours are raifed by the Sun from
the expanfe of the Ocean by the general opera-
tions of evaporation, the effeés of which are
. diffufed by the Winds through every region and
climate ; when their courfe is interrupted by the
fummit of Mountains their accumulated matter
forms itfelf into clouds and defcends to the fur-
face of the Earth in the quality of Rain, Snow,
Dew, &c. The exuberant parts of thefe ex-
halations by their tendency to gravitate, bend
‘their courfe throuzh Brooks and Rivulets till
they meet with Rivers, and from thence revert
to the Sea, and again are [ubje& to a rotation of
the falutary confequences I have previoufly def-
cribed.

Lady M. How furprifing thefe circumftances
are: I am very happy I am fenfible by your kind
inltru&ions of their wonderful variations,

Ment. The quantity of fubterraneous Wa-
ters is incalculable; it is generally imagined
that in the fpace of the Earth’s furface more
than two thirds of the Globe confit of Seas.
"The diverfity of Mountains, Hills and Vallies

are
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are an eminent example of the wifdom of God
manifefled in the creation; as, if the Earth
were perfeCtly level the: Waters would be un-
avoidably ftagnated, and in confequence pro-
duce feveral fatal effe@ts. When we ferioufly
refle& on the beneficial properties of Water in
the general {yftem, it excites our gratitude and
praife ; but when we extend our enquiry to the
individual advantages it produces to the human
race and every {pecies of animals as well as eve-
ry branch of vegetation, we are loft in wonder
in the contemplation of thefe tranfcendant in-
ftances of Divine Mercy. This a&ive fluid
conduces very univerfally to the comfortand ex-
“iftence of animals of every genus; it is the me-
dium to produce the fruits of the Earth, to di-
late food, to allay thirft, and alfo is the genu-
ine element of a variety of animated beings
who could not live in any other {phere: from
thefe confiderations it appears evident that Wa-
ter is an effential blefling without which we
could not fubfift, as the poffeflion of {olids
would not operate to the prefervation of life un-
affited by the happy «ffects derived from fluidity
in the conco&ion of our food, and m.ny other
important purpofes. Anocther advantage may
be
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‘be fuggefted, experienced by the human race,
from the various fprings of Water that arife in
the Earth, endued with medicinal virtues, oc-
cafioned by the different ftratum of the Earth
through which they pafs, fome being hot or
{ulphureous, others chalybeate or of an irony or
ftecl quality, and feveral impregnated with a
variety of nitrous and other properties, derived
from the mineral particles, of which the mafs
of Earth is compofed.

Lady M. 1 have been at Bath and Tun-
bridge, and have tafted the Waters which ren-
der thofe places {o much reforted to.

Ment.  Health is the greateft blefling that,
as human beings, we can enjoy ; its uncertainty
and privation convinces us of its value ; yet like
many other important poffeflions, it is frequent-
ly lavifhed by the intemperate fallies of youth,
or the depraved effcéts of paflions at a more ma-
ture period of life. ~ In purfuit of this treafure,
many who are afflicted with difeales go to places
diftinguifhed by medicinal fprings to feek relicf,
which they often find 5 and I hope are duly {en-
fible of the Source or -Fountain which flows
with the Streams that recruit impaired {trength,
and tend to the prolongation of life.

Lady
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Lady L. 1 had no idea of the variety of
good effects we experience from Water, which
I am afraid many ‘inconfiderate perfons do not
eltimate as they ought : I am confcious I never
afcribed to it half the confequence I now per-
ceive it poflefles.  Pray, Mentoria, do not quite
clofe your remarks on it.

Ment,  As far as relates to its genuine pro-
perties, I believe I have exhaufled all the obfer-
vations neeeffary for your immediate confidera-
tion, therefore thall clofe my account of Wa-
tery Meteors; but as I ever wifh to comply
with your requefls, I will extend my lecture, by
endeavouring in a kind 'of metaphor to fhew
you the contrary effe&ts of Froft and Dew, ex-
cmplified in the chara&ers of Avaro and Bene-
volus, that the contraft may produce in your
mind fome forcible impreflion relpe&ing the op-
polite qualities of Avarice and Phil lanthropy,
which bear a ftrong fimilitude to the rigidity of
Froft and the benign effets of Dew.

Lady M. Forgive me, my dear Mentoria,
if I betray a degree of impatient anxiety for you
to begin thefe intereﬂ'ing traits of human life,
which I have no doubt will have a {trong moral
tendency, -

Ment,
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Ment.  Avaro was of a low origin, yet by
the concurrence of fome favourable circum-
ftances, at an early period of life was eftablithed
in a lucrative employ.  His underftanding was
moderate, and received no degree of cultivation
beyond the common rudiments of education,
eflentially ncceffary to fulfil the laborious me-
chanical duties of a commercial vocation. By
the joint efforts of perfeverance and uniform
punctuality in the general routine of bufinefs,
Avaro {ucceeded in all the enterprizes he under-
took ; an increafe of wealth was the confequence
of his profperity, and in the courfe of a very
few years he became poflefled of confiderable
property, the natural refult of unremitted affi-
duity, His conduét in his youth had been
marked with approbation, as his fuccels was in
fome degree imputed to his merit, and in his
private domeltic concerns he adopted a rigid
ceconomical plan, which at firlt attached to him
the character of a Prudent Man. As Avaro’s
fphere of a&ion was circumfcribed to the fmall
{pace of the Royal Exchange, Cuftom-Houfe,
and Bank, his ideas were inadequate to a more
excurfive range, confequently his imagination
refpe@ing happinefs never foared beyond a con-
fined fituation in one of the mofl undefirable

i parts
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parts of the city, which afforded him neither light
nor air, in adegree much {uperior to what might
be obtained in.a dungeon. Avaro’s increafe of
wealth ferved no other purpofe than to contract
his heart, and the rapid accumulations he expe-
rienced only tended to make him the more infa-
tiable in purfuit of Riches, and their confequent
concomitants, oppreflion and power. The for-
did quality of Avaro’s difpofition precluded 2
tafte £or the convivial pleafures of fociety, there-
fore his habits of life were parfimonious and mi-
fanthrovic. His notions of enjoyment alone
confifted in an extention of thofe poffeffions,
which when fought with unreftrained ardour,
are too often gained by means d}igraceful to hu-
man nature. Ehis rapacity kept pace with the
increafe of +his treafures, and {tecled his heart
with that kind of Apathy, which might be faid
to refemble Froft, as it congealed the Fountains
of Compaflion, and ftopped the Current Tide
of every bencvolent fenfation. He was Deaf to
the eloquent entreaties of haplefs innocence in
diftrefs, Blind to the oftenfible wants of the
hungry and naked, Oppreflive to his tenants,
Reproachfu! to the very poor 10 whom he refufed
relief ; and above all, was Wiggardly to him-

{elf, as he expericnced Want in the midit of
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Plenty, lived as an Alien from friendly inter-
<ourfe, and died unlamented by even his nearcft
‘relations !

Lady L. 1 cannot fee for what purpofc A-
varo was f{o penurious; pray what became of
his vaft poffeflions ? ’ | ;

_ Menz.  Indefining the characer of a Mifer,
we muft confider hitn 2as an Agent, employed
1n amafling riches that will in the end be con-
verted .to their proper ufe,. Avarice is one of
thole perverfions of human bleflings, that one
cannot contemplate without abhorrence, and
-unqueftionably is a difeafe of the Mind; as an
ipordinate  thirft for Wealth is like the eager
“defire which delirious perfons feel in a raging
fever forithe attainment of liquids, ip a propor-
tion fuperiorto what they can fwallow or en-
joy. The ‘incitements to this vice are gradual
in their progrefs, and in the firlt inftance ori-
ginate in the fallacious idea of {elf-gratification
as the Mifer aims at Riches, which according
to his principles are the fource and end of'hap-
pinefs, unheedful that his Golden Harvelt will
probably be reaped by an unthankful legal de-
fcendent, who will diflipate his Wealth with
the fame degree of profufion, as he has ufed of
artificial penury, to effet its amaffment. This

Ly o general
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general confequence Pope thus emphatically
exprefles.

Who fees pale Mammon pine amidft his ftore,

‘Sees but a backward Steward for the Poor ;

This year a Refervoir, to keep and fpare ;

The next a Fountain, {pouting ‘through his
Heir!

Obfervations on human life and manners bear
evident proof that Gold, when once it has ob-
tained the medium of circulation, like Water,
will always rife to the level of its fource; as
notwithftanding it may for a feafon be confign-
ed to the dreary abyfs of the Mifer’s iron cheft,
by the decrees of an over-ruling Providence
contingencies happen that operate as the weight
of the atmofphere invariably does on Water, to
bring it to its native channel, for the univerfal
benefit of the community.

Lady M. 1 can clearly perceive avery great
{imilitude between 'Avaro’s charater and the
qualities of Froft, as both are rendered impene-
trable to tender impreflions. How eflentially
Splendidus’s conduét differs from the example

of the fordid condué& you have juft defcribed!
Ment,
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Ment.. Splendidus does not appear to me to
form the ftrong contralt I wifh to exhibit to
Avaro’s unamiable chara&er ; profufion of ex-
pence, and apparent magnificence in the gene-
ral courfe of life, frequently rather impede than
produce generofity and benevolence of mind ;
as an oftentatious difplay of riches is often ac-
companied: by fethfh principles, meannefs of
fpirit, and corruption of heart; therefore I {hall
chufe the intermediate qualities which Benevo-,
lus pofiefied, to exemplify the happy effe&ts his
uniform condu&t produced, which operated like
the benignant Dew.
~ Lady L. My dear Mentoria, how can. we
exprefs our obligations to you for thus portray-
ing the chara&ers of Virtue and Vice in fuch
{trong colours, that they produce in our minds
the jult fenfations of abhorrence and efteem !

Ment..  Benevolus was defcended from an
ancient family, and refided on his paternal e-
{tate, which was fituated in a Weltern county,
at a confiderable diftance from the metrepolis.
In his youth he acquired a competent thare of
every ufeful and polite accomplifhment, ufually
attained in the regular courfe of a liberal edu-
cation ; as his fortune was very large, he did
not purfue any profeflion from lucrative mo-.

i tives,
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tives, but-as his general plan was as 2 citizen.
of the World, to be diffufively ufeful within
his fphere of altion, he ftudied Law to enable
im to- affert -his own rights, and to prote@
thofe of others ; andalfo beflowed great attention:
on the Medical Art, that he might adminifter
relief to his indigent tenants and other diftreffed
objects in the vicinage of his domain. With
thefe faudable inclinations and' ample qualifica-
tions for their difcharge, Benevolus dwelt in
the manfion inhabited by his anceflors for many
centuries, which he judicicufly improved, but
preferved every veftige that remained of its ve-
nerable antiquity : and as his turn of mind was
perfetly domeftic, he married a very amiable
woman, who coincided in all the good offices
Benevolus planned or executed, and in her pe-
culiar department fuggefted many improvements
and falutary meafures for the completion of
their philanthropic fyftem. As wealth is an ef-
fential quality in the performance of munificent
alls of charity, Benevolus apportioned a cer-
tain part of his income to that laudable purpofe,,
and formed a regular arrangement for his own
expenditure, with which he maintained a de--
gree of fplendor adequate to fupport the dignity

of



the FWatery kind. 223

of his family, yet under fuch reftriCtions as to
avoid profufion and prodigality. Under the
influence of this prudent condu&, Benevolus
Qec'ame the arbiter in all difputés in the circle
of his neighbourhood ; the friend and the phyfi=
cian to adminifter relief to the difeafed in body,
or affli€ted in mind ; and the patron to advance
the interelt of alkiwho implored or required af-
Gitance. The difconfolate Widow. and helplefs
Orphan found the defect of a Hufband and Fa-
ther fupplied by Benevolus’s judicious bounty ;
the Aged experienced in his kindnefs a (taff to
lean on for fupport; the Infants lifped his praife,
and perfons of all deferiptions 2nd ages refound-
ed his eulogium., To thefc perfections he alfo
added a diftinguifhed degree of zeal for the ad-
vancement and welfare of all public inttitutions.
and improvements, to which he largely contri-
buted his pecuniary aid. In the execution of
bis defigns for the general benefit of fociety, he
found employment for the idle ; by his admoni-
tions and exafnple, reclaimed the profligate, and
often by his zealous efforts effeGtually reftored
thofe who had flagrantly wandered from the
path of duty, This philanthropic turn of mind
and genuine purity-of heart, was produced by

L4 ftrick
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ftrict adherence to the principles of Chriftianity,
ftrengthened by reliance on the decrecs of the
Supreme B,eing, which operated to conflitute a
chara&ter that rendered Benevolus an object of
univerfal efleem during his terreftrial probation,
and caufed his death to be a fubje&t of general
regret : as his virtues were of that fuperior qua-
lity, to cntitle him to the loudeft plaudits of
Fame!

Lady L, Benevolus may with great juftice
be compared to Dew, as he appears to have
poflefled all thofe qualities which are the cha-
raQeriftic  excellencies of that falutary Me-

SICOXS

HMent. - The Chriftian charity which com-
prehends a general fyflem of moral perfc&tion,
and was eminently confpicuous through the va-
ried fcenes of “Benevolus’s warfare vpon Earth,
bears a literal fimilitude to the fru&tifying ef-
fe& of Dew, which is difpenfcd to recruit ve-
getation in its languid drooping flate ; as phi-
lanthropy enlivens the plants of adverfity, and
caufes them to {lioot with blofloms of hope! I
cannot clofe this account of Watery Meteors
without fubj()ining fome obfcrvations on the
advantages which are obtained by the abforption

of
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_of folar heat produced by the general procefs of
evaporation, which conduces to the gradual
change of the temperature thatin every progre{-
five feafon we experience, and largely contri-
butes to prepare the Earth for culture, and pro-
duce the benefits derived from fertilization, and
the univerfal harmony of terreftrial bleflings,

Lvig! | DIALOGUE
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T HALRGS Dod 4

On Meteors of the Fiery kind.

Mentoria,

I AM now going to enter on the fubject of
the moft awful and fublime effets of Divine
fkill, exemplified in Thunder and Lightning.
It was generally believed that this tremendous
Meteor was the natural effe of Sulphureous,
Nitrous, Spirituous, Bituminous, and Acetus or
acid particles, exhaled from various bodies which
afcended into the air, and after various flutua=
tions by the motions of the wind, werein con-
fequence fo much agitated, that by flriking a-

gain(t
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gainft each other they forced themfelves through
the clouds, and by their joint a&ion produced
the explofion which is termed Thunder, and a
flath denominated Lightning, the bituminous
and fulphureous occafioning the ftream of light,
and the nitrous and other qualities the tremen-
dous found, by repeated efforts or claps of
Thunder. Modern philofophical obfervations
have at length demonftrated that Lightning is
an Ele&ric fluid, and that fome clouds poflefs
a pofitive, and others a negative ftate of Elec-
tricity, and the greateft flathes are probably pro-
duced by the Ele&ric fluid combining in fome
degree’ with the vapoury particles of the air.
"The claps of Thunder which are connected
with the flafhes of Lightning appear to be oc-
cafioned by the filling of the great {pace made
by the progrefs of the electric matter ; as 1ts vi-
_bration, which is the fource of its found, com-
menced at the very inftant: which is evident
from the echo, or repercuffions that are heard
before the found finally reaches the car. From
various experiments on the different properties
of the Ele&ric Fire, it is a probable conjecture
that thefe variations are produced by the fer-
mentation of different particles in the atmof-
L6 _ phere,
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phere, fuch as thofe of a fulphureous and acid
quality.

Lady L. 'The found of Thunder is {o terri-
fic, I tremble when I hear it; and am great'y
alarmed when it lightens.

Menz. It may not be in our power to con-
quer apprehenfion, when the fubje&t of our
cread is fraught with evident figns of portending
danger ; yet the kind of refignation that is pro-
duced by truft in Divine Providence, keepfs
thofe {enfations within proper bounds. In a.
tremendous {torm of Thunder and Lightning,
no rational being can deny that the moft fatal
eonfequences may accrue ; but as thefe inftances
are comparatively rare, we fhould fortify our
minds by a firm reliance on the prote&ion of
God, under whofe omnipotent dire&tion Bolts
of Thunder and Flafhes of Lightning purfue
their deftined courfe. 'When befet with inftru-
ments of danger, it would be prefumptuous to
think ourfelves fecure ; yet on the other hand
we fhould zealoufly ‘guard againft thofe emo-
tions, which when properly defined, are in ef-
feét a kind of finful diftruft.

Lady L. 1 will endeavour to adopt the
condu@ which you inculcate with fo much e-
nergy.

Ment,
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Ment. It is not fufficient that you avoid be-
ing apprehenfive, the circumftances of this aw-
ful predicament require alfo that you fhould
exprefs gratitude for the protection you experi-
ence during this general convulfion of the Ele-
ments ; as objeéts of greater magnitude and
importance are often deltroyed, whilft you have
efcaped the dire effe¢ts exhibited in a tremen-
dous ftorm, which is the entire effe& of Divine
mercy, not of your {uperior merit,

Lady M. Pray, my dear Mentoria, favour
us with fome further particulars of the proper-
ties of Thunder and Lightning. What is a
Thunder Bolt?

Ment. 1t is a fubftance confiftingof a com-
pa&t undiffolved body of ignited matter, which
had not time to explode’in the air, but is darted
with the velocity of light itfelf, to the objeéts
on the furface of the Earth, and aés with irre-
fiftible force ; its fatal effe&s are manifefted by
the deftruttion of trees, buildings, and every
other fubftance (even thofe of the ftrongeft tex-
ture) that obftru&t its progrefs.

Lady L. Lightning is not always deftruc-
tive ; and does it not frequently appear unat-
tended by alarming fymptoms ?

Meny,
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Ment. The Ele&ric matter of which Lightning
is compofed, may be divided into three diftinct
claffes : the firft is that in which it {imply ex-
plodes and flafhes, in a degree of force infuffi-
cient to be deftru@ive ; the fecond is when it
explodes with greater force, or denfity, which
often operates to ftrike perfong blind, or fet va-
tious objeéls on fire ; the third and laft ftage is
that of the Thunder Bolt, which is the mofit
awful ftate of this wonderful phanomenon.
From the obfervations I have already made, you
will perceive that Thunder is probably produced
by a fudden kindling of combuftible exhalations
in the clouds, and Lightning is nothing more
than the Fire burfling from thofe clouds : this
opinion is confirmed in a great degree by {torms
of Thunder and Lightning, being moft fre-
guent in fultry weather, when the air is more
firongly impregnated with {ulphureous and o-
ther combuftible particles. With all due ref-
pe&t to medern experiments and opinions, frem
juft deference to Sir Ifaac Newton’s theory of
optics, I fhall inform you that he defined
Lightning in the Heavens as analogous to the
flathing of Gunpowder in an unconfined ftate
or condition, and that Thunder produced a fi-

milar



| the Fiery kind. 231

milar effe& to the report of a Gun, from the
powder kindled but confined in the barrel.

Lady M. 1 recolle& feeing Iron conduc-

tors put on houfes and other buildings, as the
means of preventing fatal accidents from Light-
ning ; how can they operate fo beneficially ?
- Ment. 'The Fire of Lightning is Electrical,
therefore can be attralted by non-eleétric bo-
dies, fuch as Iron, Earth, &c. {o that thefe
condu&ors are intended to prevent general bad
effeéts, by the antidote of a partial attraction.

Lady L. Is not Lightning invariably feen
before the Thunder is heard?

Ment. Undoubtedly, and always in a me-
dium of proportion to the diftance of the Thun-
der clouds ; as Light travels with a greater de-
gree of velocity than Sound. ‘

Lady M. 1n what refpeét does Thunder
prove beneficial ? )

Ment. By altering the ftate of the air, and
by an explofive effort difperfing thofe particles
which might prove of a hurtful tendency, if
they remained floating in the atmofphere. Air,
like Water in a ftagnate ftate, would be pro-
du&ive of difeafes and fcarcity, originating
from its putrid tendency ; this dire effet is
happily counteradted by Winds, Thunder,

Light-o



232 On Metsors of

Lightning, and other Meteors which operate
to purify the regions of the air, and conduce to
the general harmony of the feafons,

Lady L. 1 will forbear in future repining
when it "Thunders, as I clearly perceive it is
attended with general benefit to fociety,

Ment. 1In treating of Meteors I muft not
omit mentioning Falling Stars, which are alfo
vapours kindled in the Air, often very near to
the furface of the Earth, and fometimes in the
higher regions of the atmofphere: many are of
opinion thefe, like other fiery meteors, are pure
Ele&ric matter.

Lady M. 1In fome of your former inftruc-
tions I remember you mentioned a Meteor
called Ignis Fatuus, commenly termed Will
with a Wifp, or Jack with a Lantern,

Ment. 1t was a fubje& of general belief,
that thefe luminous vapours frequently arofe in
marfhes, and other damp fituations, forming a
Meteor refembling the flame of a candle, which
frequently mifled travellers ; but at prefent there
are doubts entertained whether thefe effeGts were
‘ot more the confequence of a deluded imagina-
tion, than a circumflance exifting in nature,
The real quality of this exhalation is defined to
be an ignited vapour produced by the decompofi-

tion
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tion of vegetable fubftances in low marfhy fitua-
tions, or bogs, that from the inflammable air
with which they abound, caufe a luminous ap-
pearance, and by wafting near the furface of
the Earth, create alarm and apprehenfive {enfa-
tions in fuperftitious uninformed minds, and
confequently attach the idea of this phaznome-
non being the effe¢t of fupernatural caufes.
Thefe Meteors are fometimes feen in different
numbers on the fame {pot, and by interfecting
each others paths with great rapidity, they fre-
quently difappear allat once, which is probably
occafioned by their meeting with fome objeét in
their progrefs, which obftruts their courfe.

Ludy L. 'Thofe muft be very weak perfons
who are frightened when thefe Meteors ap-
pear.

Ment.  Prejudices are conveyed by the igno-
rant, and implicitly received by thofe who are
immediately conne@ed with them, by the rela-
tive ties of kindred or friendly affociation ; this
medium is the native fource of the propagation
of error which takes deep root in under{tandings
that are not within the fphere of receiving ge-
nuine information,

Lady
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Lady L. 1 havefrequently feen the Auroras
Borealis, Streamers, or Northern Lights, are
they Meteors?

Ment. Without doubt, and of the Fiery
kind, as they have a- luminous appearance,
which is fometimes vifible at night in the
Northern part of the heavens, and is almoft con--
ftantly perceptible in the regions near the North
Pole ; its natural caufes have not hitherto been-
decifively afcertained, though it is almoft uni-
verfally allowed that this Phanomenon is folely.
produced by Eleétric light,

Lady M. T fear that.you have finifhed your
account of Meteors, which I much regret.

Ment, As 1 have fo fully defcribed thofe
of the Watery and Fiery kinds, there only re-.
mains the Airy clafs to be confidered, the pro--
perties of which 1 explained in the regular
courfe of my definition on Air ; therefore I
fhall only add a few general obfervations ref-
pecting the benefits that are derived from the
variations of the Winds. In a commercial
country like Great Britain, the flu€uations of
the Air, which comprehend the various Me-
teors denominated Winds, are productive of
many {ubftantial advantages; as they cannot:
blow from any point, without wafting to our

fhores.
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fhores the productions of the moft diftant

climes.

Lady L. T am convinced of the advantages
you have enumerated ; yet I fhould always like
the Wind to be calm.

Ment,  Before we feriourﬂy form fuch a
with, we fhould duly confider the probable
confequences of a tranquil ftate of the air. 1f
there were a general calm, the Winds would
undergo but {light variations in the body of the
atmofphere, which would produce the moft fa-
tal effeéts ; veflels would be flow in their pro-
grefs, and the general purpofes of trade and na-
vigation confiderably impeded. After having
thus amply confidered the different properties of
Watery, Fiery, and Airy Meteors, and their
natural caufes, there appears no branch remain-
ing that claims attention, except the general
qualities of Fire, which I will endeavour to ex-
plain,

Lady L. T with to hear an account of this
Element, as it produces many great and won-
derful effeGs,

Ment. The real nature of Fire has been the
fubje& of difpute with naturalifts and philofo-
phers ; {ome maintain the opinion it arifes
from a violent motion of the parts of any body

or
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or fubftance, whilft others affert it is a fluid pof-
feffed of certain qualities diftin@ from every
other : the latter fecms to be the fyftem beft ap-
‘ prdved, and molt generally received. By the
term Fire, I with you to underftand that won-
derful fubtile ageiit of nature, which by fome
invifible caufe, expands bodies, and renders
them hotto the touch, by the effes of which
fluids are rarefied and changed into vapour, and
in the end evaporate, or terminate, by being
melted into glafs. From various experiments
it is evident that Fire exi(ts and a&s unconne@ed
with maiicr, independent of every terreftrial
fubflarce, neither being produced nor coms
pounded with any thing of which we have any
knowledge or perception, The a&ion of Fire
is proved by a number of ingenious experiments,
as well as by the common confequences we per-
ceive; and from an inveftigation of folar light,
a certain modification of that quality is moft
likely the primary caufe of heat, expanfion, va-
pour, &c. asit in every refpe@ anfwers to the
chara@eriftic propcrties of Fire: and it is
thought highly probable that the Ele@ric mat-
ter is in effe& nothing more than the folar heat
abfoibed by the Earth, and by thus undergoing
fome tranmutations cffentially differing from its

appear=
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eppearance when acting as Light, therefore the
attinity between Fire, Light and Ele&ricity are
by many identified as one fubftance.

Lady M. T am happy to hear fome rational
zccount of Fire, as though I-daily experience
the comforts arifing from this element, I am
1gnorant of their philofephical caufe,

Ment.  The elementary fluid of Fire is
aniverfally difperfed in almoft every part of
the Creation, and it is generally afferted that
Fire or Heat is the only permanent elaftic fub-
ftance in Nature: Air is its natural food, which
produces ignition or the kindiing quality ; for,
by uniting with combuftible matter fuch as
coals, wood, &c. &c. in infinite variety, the
Air is deftroyed and-the fire that conftituted its
elafticiiv 1s confequently emitted 5 this effeét is
tlemonftrated by combuftibles not burning when
excluded from Air. :

Lady M. T (hall now have a clear idea of
what caufes the Fire'to burn which blazes in
Winter to infufe warmth into us at that dreary
{feafon,

Ment. It is a common but vulgar error to
imagine that flame is the quality poffeflitd of
a greater degree of heat than the other parts of
Fire: its properties have been. defined by Sir

I{aac
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Ifaac Newton to be a burning fmoke which has
not the fame degree of intenfe heat as the com-
buftible body from which it proceeds, only by
alcending and diffufing itfelf, ‘confequently com-
‘municates Fire to a greater extent than its ori-
ginal fource; this is the caufe of the devafta-
- tion produced by conflagrations, which often
rage with fuch violence as not to be eafily ex-
tinguifhed by the f{trongeft efforts of human
fkll.

Lady L. 1 have heard of the tremendous
confequences of Fire, which I dread when I
am in London or any populous fituation.

Ment. Fire like the other elements, is bes
neficial in its operation, yet in its extreme ef-
fets proves deftru&ive ; in like manner Water
may produce inundations, Air hurricanes and
tempefls, and the Earth a general convulfion of
Nature. With gratitude we muft refle&t that the
good we enjoy greatly preponderates in the fcale
of human allotments when weighed in the balance
againit the evil which is placed in the oppofite
medium ; in proof of this felf evident principle
I will endeavour to enumerate the benefits de-
rived from Fire in the general ceconomy of the
Univerfe. As inhabitants of this terreftrial

lobe we are peculiarly indebted to Providence

for
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“For the difpenfation of Fire; if it werenot for the
-cheering influence of this element nearly half
our time would be obfcured by the gloomy cf.-
“fe&ts of darknefsand the painful fenfations of in-
“tenfe cold ; our food could not be duly prepar-
ed, and conlequently not mafticated in a degree
{uited to our powers of digeftion. Minerals
-and metals would be of no eflential ufe, as with
out Fire they could not .go through the various
chymical proceffes which render them eventual-
Ay of diffufive utility in arts, manufaGures
cand commerce ; ‘it is therefore to ‘the general
‘beneficial effets of Fire that we may afcribe
moft of the bleffings we daily enjoy ; even gold
would not anfwer the important purpofe of pro--
-curing the commodities neceflary for our exiftence
‘till purified by Fire ; as, by its conféquent fufion it
1s converted into coin and becomes the principal
agent of wealth by adminiftering all thofe qua-
lities on which human accommodation feems
to depend.  Thus much for the univerfal influ-
cence of Fire which enlivens the general {yftem,
and operates to produce comfort to individuals
of every rank and clafs: the Fire that burns in
‘the cottage of a Peafanr diffufes warmth with
-as much ardor as that which blazes in the pa-
lace
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Jace of a Monarch: the taper that illuminates
the Mechanic theds as bright a flame as that
which cheers: the moft renowned Potentate,
there being no gradation in the diffufion of this
blefling in its genuine quality, all ftand in need
of its aid to render fubfiftence replete with en-
joyments and permanent ; therefore it is wifely
ordained its influence fhould be univerfal.

Lady M. 1n Winter 1 fhall now more
forcibly be fenfible of the advantages of Lightand
Heat: I will be ingenuous enough to confefs
I never refleCted by what means they were ob-
tained, neither did I gratefully acknowledge
the benefits I derived from them.

Ment.  1f it were poflible to tranfport you to

apland or Kamtfchatka, you would then experi-
ence a degree of cold that would excite compa-
rative fenfations of regret when you reflected
on the more temperate regions you had left;
this like other inftances requires the experience
of contrary effe&s to render a perfon duly fen-
fible of imparted bleffings. As your wants are
liberally fupplied, abundance precludes an expe-
rimental perception of penury, and in all other
ccafes your profperity prevents your being ex-
pofed to thofe exigences which bring conviction

to
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to the teft ; I fhall therefore conclude with ex=
prefling my ardent wifhes that you may ever
poflefs a due proportion of every elementary
blefling, for which I moft earneftly exhort you
to inwardly feel, and exteriorly demonftrate

uniform gratitude, and every other cbullition of
moral virtue, 35

M | DIALOGUE



DIALOGUE XL

FRIDAY.

On the Phznomena Halo, Parhe-
lion, and Rainbow.

Mentoria.

Shall requeft ‘you will beftow great atten-
tion on the curious Phznomena I am going

to defcribe, denominated Halo or Crown, Par-
helion or Parhelium, or Mock Sun. Thefe won-
derful appearances are caufed by the retlection
and refra&ion of Light.' The Halo or Crown
is frequently vifible, confequently excites no fen-
fations of furprife or aftonifhment ; but the Par-

helion from its rare appearance is regarded by
the
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the common people as a prefage of fome extra-
ordinary event, The Corona or Halo is a lu.
minous circle furrounding the Sun, Moon, the
Planets, and fixed Stare. Thefe circles are
Tometimes white, and at other times coloured
like the Rainbow : it often happens that only
one is vifible, and at other periods feveral con-
«centric Coronas make their appearance at the
fame time. Thofe which have been obferved
about Sirius and Jupiter never exceeded three,
four, or five degrees in diameter y thole which
furround the Moon are 2ifo fometimes of fimie
lar  dimenfions, but they, as well as thofe
which furround the Sun, differ I magnitude «
their diameters alfo difr very effentially during
the time of obfervation, and the breadth of the
‘coloured and white circles vary very much, viz,
from two, three, four, to feven degrees. The
colours of thefe Coronas are aifo more {oftened
or lefs vivid than thofe of the Rainbow, and are
arranged in a different manner according to their
fize. Thofe which were obferved by Sir Ifaac
Newton in 1692 were clafled in the following
order, beginning from the interior part: 1in the
firt or innermoft part were Blue, White and
Red ; in the middle were Purple, Blye, Green,
Yellow and pale Red; in the outermoft pale

- M2 Blue
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Blue and pale Red: thefe Coronas are very fre-
quent in Holland. M. Mufchenbroeck afferts
fifty may be feen in the day time almoft every
year ; but itis very difficult to difcern them, ex+
cept the eye is fo fituated that not only the body
of the Sun but alfo the neighbouring part of
the Heavens can be feen. In North America
“they are fo common that there are ufually one
or two furrounds the Sun every week, and the
{ame number about the Moon every Month,
Halos round the Sun are alfo very common in
Ruffia; it is afferted that in the year 1753
twenty-fix were perceptible from the month of
April to September. Defcartes has obferved
it never rains when this Phanomenon appears,
from which he concludes it 1s occafioned by the
refra®ion of the light in the round pasticles of
ice which are then floating in the atmofphere ;
and though thefe particles are flat when they
fall to the ground, he imagines they muit be
protuberant in the middle before their defcent,
and in proportion to that projection he {uppoles
that the diameter of the Halo would vary.

" Lady L. 1 never heard of thefe things be-
fore, and am much f{urprifedat their exiflence in
the works of Nature.

' Memt. You are perhaps a ftranger to the

philofophic
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philofophic terms that defcribe thefe Phanome-
na ; though I make no doubt you have frequently
feen the Halos which furround the Moon, and:
have heard people exprefs their expetations of
change of weather from a burr appearing round:
that Planet, which was identically one of the
Halos or Coronas I have been deferibing.

- Lady L. Whenever thele appear, I {hall ob-
forve them with great attention, and will in-
form all my young friends of thefe extraordina~
ry circumiltances..

Ment.  Perhaps you may extend your infor-
mation beyond the limits of youth, as I am
fearful too many at a more mature period of life
are ignorant of thefe wonderful inftances of cu-
rious Phaznomena, that you muftrecollect are on-
Ty vifible in frofty, milty or hazy weather,
which caufes them to be regarded as the harbin-
gers of rain.  There is an artificial mode of re-
prefenting thefe Halos or Coronas by placing
the flame of a candle in the midft of a fteam in
cold weather, or elfe at the diftance of fome
feet on the other fide of the window, which
will caule the flame to be encompafled by a co-
loured Halo ; this effe&t may alfo be perceived
when the window in the room is encrulfted with

a. thin body of ice, through the medium of which
M 3 the
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the Moon will appear with a large Halo of fz-
veral varied tints, ‘

Lady L. 1 fhall be impatient for the kind
of weather that you defcribe as neceffary
to make this experiment, when I fhall with.
much pleafure bring all your obfervations on
this {ubje& to the proof.

Ment,  The next fubje& to be confidered is
the Parhelion, Parhelium, or Mock Sun, whick
appearance is.extremely curious. This Meteor
is exhibited in the form of a very bright light
appearing on one fide of the Sun, it is appa-
sently of the fame f{ize of the luminary it re-
prefents, though not always equally bright nor
even of the fame {hape, and when a number
appear at one time, they vary in magnitude,,
and luftre, In their exterior parts they” are
tinged with colours like the Rainbow, and
mahy of them have a long fiery tail oppofite to
the Sun, but of a paler or fainter hue towards
the extremity. Parhelia are ufually accompa-
;ﬁied with Coronas, fome of which are white
and others tinged with the colours found in the
Rainbow : they differ effentially in number and
dimenfions, but uniformly agree in breadth,
which is the fame as the apparent diameter of
the Sun. A very large circle parallel to the ho-

rizon
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sizon-pafles through 'all the Parhelia, which if
it were entire would go through the centre of
the Sun: frequently there are arcs of lefler
_ <ircles concentric to'this touching thole colour-
ed circles ‘which futround the Sun, thefe are
tinged with colours‘and contain other Parhelia:
the order of the colours in thefe circles refem-
ble thofe of the Rainbow, but in the interior
part with refpet to the Sun they' are Red,
which effe& is alfo obfervable in many other
Coronas, - Sometimes the Suh has rifen or fe
with a luminous ftail projée&ing from him of the
fame breadth with his diameter, and perpendi-
cular to the Horizon,

- Lady M. 1 atm amazed at thefe circum-
ftances 3 1 fhould be much furprifed if I were
to {ee this Mock Sun.

Ment,  Thiseffe& is probably produced from
the infinitude of fmall particles of ice floating
in the air, which multiply the image of the Sun
cither by refralting or breaking his rays, and
thus caufing him to appear where he is not, or
by refleCtion reprefenting his form, as objelts
are feen in a looking-glafs,

Lady M. T wonder who fitk obferved thele
Phxpomena,

M 4 Nent,
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Ment, Appearances of this kind have been
mentioned both by ancient and ‘modern Phi-
lofophers ; - Ariftotle - obferves they -are only
difcernible when the Sun is very near the Hori-
zon, though he fpecifies two that were feen in
Bofphorus from: morning till evening. ' Pliny
allo has recorded the period when this Pheno-
mena appeared in Rome.  In more modern
times the Parhelia were vifible in Rome A, D.
1629, at which time four were dlfhn&ly ob-
ferved ; fome were alfo obferved 1683 In Eng-
land and Scotland two have frequently been
feen at a time.  Parhelia have been difcernible
for one, two, three and four hours, and in
North America where they are frequently vifi-
ble they are often feen from Sun-rife to Sun-fet;
when they difappear: it fometimes rains, or
there are falls of fnow of an oblong form, which
1s occafioned from the Air in North Americza
abounding with frozen particles in the form of
fpicule, that are perceptible to the naked eye,
and are probably the caufe of Coronas and Para
helia.  Sometimes it happens that the Parhelia
appear 1in a different manner ; as when three
Suns have been percei'ved in the fame vertical
“circle, well defined and touching one another ;
the true Sun was in the middle, the loweft

touched
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touched the Horizon, and they fet one after ano-
ther ; a fourth- Parhelion has alfo appeared di-
retly under the real Sun, but this effect is very:
uncommon.

Lady M. I am fearful you have clofed your
account of the Parhelia, which I.regret as it
is a fubject entirely new to me..

Afent.  Novelty, which confifls in-the confi-
deration of fubjeéts unexplored by. common
obfervers, is peculiarly attached. to-the feafon of
youth :. every year, nay, every: month, week
or day.developes fome branch of knowledge,
and by thus extending your - information quick-
ens the delire for frefh attainments. Though
I have finithed. my.account of the Parhclion or
Mock Sun, I, muft add:lome remarks on an ex-
traordinary Phznomena that have been obferved
called Barafclenz or. Mock Moons : thefe won-.
derful meteors are accompanied by tails and co-
loured circles like thofe. which are perceived in
the Parhelia: an account of feveral and a par-
ticular. defcription of a fine appearance.of this
kind may be found in the obfervations of Muf.
chenbroeck.

Lady L. 1 fhall in time ceafl€ to wonder;
as every frefh inftance of information that I re-
ceive increafes in furprifing caufes and effects. .

Mg Ments.
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Ment, Aftonithment, or what we ufually
-call wonder, is the natural effe& of ignorance ;
the well informed rarely meet with obje@s and
but very few occurrences or circumftances to ex-
cite furprife. 'The works of Nature are fo dif-
fufive, and many of their operations fo pro-
found and occult, it is fcarcely poffible for an in-
dividual to attain a complete knowledge of eve-
ry particular quality or perfeGion, yet 2 moder-
ate degree of application will furnith 2 mind re-
plete with acute perceptions and due refle@ion
with a competent fhare of learning on moft
‘philofophic fubjeéts; if we avoid perplexing
our ideas with intricate theories and abftrufe
points of fcience, which often tend to obfcure the
truth and obftru& the paths of valuable infor-

mation, hp

‘Lady L. T am convinced, my dear Mentoria,
'you will thield us from this error, as the infor-
mation you impart cannot fail to enlarge our

1deas.

Ment. It ismy principal aim to accomplith
this defirable purpofe, I therefore endeavour to
exprefsmyfelfin terms thatare upon a level with
your conceptions: It is reported that the Of-
trich can digeft iron; but as I fear your intel-

lectual powers are not of an equal ftrong tex-
ture,
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ture, I render your mental fuftenance adequate
to your conco&ive faculties. Technical terms,
{cientific expreffions, and philofophical procefles
are extremely ufeful and indifpenfibly neceflary
for the propagation of knowledge ; yet their ge~
nieral adoption and familiar ufe would render a
female, particularly one of tender years, fubje&t
to the reproachful epithet of pedantic, or rank
her 4s a fidatterer in learning. From thefe ob-
fervations it will appear evident, that I wifhyour
knowledge to be genuine ; but your expreflions
fimple, thdt'is, unmixed with an oftentatious
difplay of Tearning, and uncorrupted by an ex-
berance of ornament, and an apparent defire
to acquiré dn oppreflive’ degree of fuperio-
rity. '

Lady M. There is hittle danger of my er-
ring in that point ; as when I am in company
I bave not courage to give my opinion, and’
I perceive the fame fenfations 'in Lady Lou-
Haz et

Ment.  Courage, or that quality which in the
general intercourfe with fociety isin fome de-
gree neceflary, may with more propricty be
termed proper confidence. Too great a portion
of timidity, or what we ufually call bathfulnefs,
bfcures merit, as it prevents the due exercife

M6 of



252 Ou the Pkanomena Hal, &9z.

of thofe powers and accomplifhments which are
an honor to human nature..  Tothis falfe qua-
- lity we may afcribe the errors of moft young:
perfons in common behaviour, and alfo the im-
perfect performance of whatever they undertake:
to execute in company : as the means of over-
coming this evil, from the earlieft age, children-
fhould. be accuftomed to fing, dance, and per-
-form all other parts of their education, even-
though their attainments in thofe . refpetive:
branches.are incomplete,. by which means they:
acquire an eafy unembarrafled manner, thatadds.
great grace and dignity to their general deporta,
ment, L have been thus particular on this fub-.
ject, as I earneftly hope that you will obferve the.
due medium between a bold forward addrefs,.
and an infignificant {neaking behaviour, as they.
both will deftroy every. fenfation of refpect ox:
confeqiience.

Lady M., What will be the next fubjet on-
which you will be kind enough to expatiate ?

Ment. The Rainbow or Iris, which is one-
of the moft-beautiful objeéts that nature exhia
bits.

Lady L. X always admire the Rainbow, ag:
the colours, though they are brilliantly gay, are

{o
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fo fkillfully blended, there appears not the lealt
degree of glare.

Ment. 'This is evidently the triumph of na-
ture over art, the greateft effort of human tafte
or fancy could not compact ifuch a variety of
tints without producing an effe&® that would
weary the eye and. offend a corre&t tafte. An
aflemblage of varied hues fuch as the Rainbow
prefents, if arranged by an artift poffeffed of f{u-
perior excellence in his profeffion, would be con
fidered. as a compofition incongruous in its ar~
sangement ; yet by the plaftic power of Nature,
all the component ‘parts fo well accord they
form. a regular harmonic effe&, the lights and
fhades. are fo gradually contrafted, that brillian-
cy and fplendour are produced, and the mind
ftruck with the impreflion of perfeét - beauty.
Having thus confidered the general effe@s of the
Rainbow or Iris, I fhall proceed ta explain its
natural caufe,

Lady L, 1 wifhi to be informed by what
means the Rainbow is praduced ?

Ment. When a cloud converted into Rain,
is expofed to the rays of the Sun, and the eyei
of the perfon who views it is between the Sun
and the Cloud, the Rainbow is clearly percepti-
ble,,

Lady
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Lady M. 1 can clearly diftinguith every kind

of colour, red, orange, yellow, green, blue,
indigo, and violet.

Ment. Thefe beautiful tints are occafioned
by the refradtion of the rays of light that pafs
through the Rain, which fills the atmofphere at
that period. The uppermotft drops refle& the
red rays, the next in degree is the orange, and
foon in regular gradation, the violet being the
- laft that appears.

Lady L. Are there any particular peuods
when the Rainbow is difcernible ?

Ment. The Sun cannot poflibly be more
‘than 42 degrees above the horizon when a Rain-
bow appears ; becaufe when it is higher than
that point, its axis pafles beyond the eye of the
fpeQator, . The different dimenfions of the
Rainbow entirely depend upon the height of
the Sun at that period ; when the Sun is in the
Meridian, the Rainbow appears the leaft to u&;,
and as he gets gradually lower and lower, the
Rainbow increafes in height; and when the
Sun is in the horizon, the Rainbow attains its
greatelt dimenfion, and appears nearly of a fe-
micircular form. The Rainbow alwaysis vifi-
ble in that part of the heavens apparently oppo-
fite to the Sun, from which it appears evident

that
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that it is occafioned by the Solar rays falling on
the drops of Rain.

Lady L. 1 recollet frequently perceiving 2
fainter kind of Rainbow in the fky ; by what
means is that phaznomenon produced ?

Ment. This fainter coloured Bow that ap-
pears above the Rainbow, is commonly termed
a Water Gall, and as the colours are reverfed in
pofition and effe&, it is undoubtedly a fpecies
of refle@ion from the Rainbow, and as a confi-
derable portion of light is loft in each refleGion,
the colours in the higher Bow, as a natural
confequence, become more diluted or foftened
than thofe in the lower, from which they are
derived.

Lady M. T am more obliged than I can ex-
prefs, by your explieit defeription of the Rain-
bow.

Ment. You muft keep in mind that the
Rainbow never appears but when it rains, or
nearly at that period, and you may fimplify its
philofophical effe@s by an eafly experiment, as
a bubble at the end of a pipe will refra&t the
Sun’s light in the fame manner as the drops of |
Rain which form an Iris or Rainbow, in both
cafes the gradation of colours is uniform. An
astificial fountain alfo will exhibit, in form and

colour,
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colour, the exa& properties of this extraordinary
phznomenon; and from the peculiar conftruc-
tion of our vifual organs, the dimenfions
though fo near, will appear as far off, and as
large in fize, as the real Rainbow.

Lady L, 1 fcarcely know any obje& in Na-
ture more beautiful than the colours of the
Rainbow.,

Ment.  Tts form is equally worthy of admi-~
ration, as there is fomething inexpreflibly grace-
ful and' majettic in the femicircular figure in
which this phznomenon generally appears, in
the vaulted concave of the Celeftial Hemif-
phere,

Lady M. Ts not the ‘Rainbow particularly
mentioned in the Bible?

Ment, For a full explanation of this fuh
je&, it may be neceflary to revert to the account
I gave you of the Noahchical difpenfation of
the Covenant of Grace which God entered into
with mankind, immediately after the Flood.
"The Supreme Being, when he had enjoined cer-
tain conditions of obedience, aflured Noah of
profperity and his bleffing ; and in token. that-
the Earth fhould not again be deftroyed by a.
Deluge, thus dectared, « T do fet my Bow in
the Cloud, and it fhall be 3 Covenant between

e
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me and the Earth, and it fhall come to pafs,
when I bring a cloud over the Earth, that the
bow fhall be feen in the cloud, and I will re-
member my covenant, which is between me,
and you, and every living creature of all flefh,
and the waters fhall no more become a flood to
deftroy all fleth, and the bow {hall be in the
cloud, and I will lock upon it, that I may re-
member the everlalting covenant between God
and every living, creature of all flefh that is upon
the Earth. And God faid unto Noah, this is
the token of the covenant which I have efta=
blifhed between me and all fleth that is upon the
Earth.” - Thus graéiouﬂy did God indemnify
the inhabitants of the Earth from experiencing
his wrath, by the fame means as before had ex-
preffed his difpleafure: therefore we ought to
regard this inftance of Divine condefcenfion
with the moft reverential gratitude.

Lady L. 1 always thought the Rainbow a
very pleafling fpeétacle, but had no idea of its
ferious import,

Ment, Youwill perceive in a variety of other
inftances, your perceptions have been able only
in a very limited degree to appreciate the im-
portance of objeéts to the extent of their intrin«
fic worth, or ‘latent tendency., The contem-

plation
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plation of the works of Nature leads in 2n efpe-
cial manner to enlarge the ‘conceptions, ‘when:
we refleé that God is ever prefent, our a&ions
fhould be guided by the firifteft rulesof circume-
fpe@icn ; and when we ferioufly confider his
infinite attributes are not confined by fpace, nor
his exiftence or duration circumf{cribed by time,
‘our imaginations naturally foar to the boundlefs
ages of eternity. The Firmament, and the
various luminaries that adorn it, whichare pro-
bably diftin€t worlds, all co-eperate to imprefs
the mind with the moft fublime and awful fen~
timents ; and in this refearch our intelle€ual
powers are abforbed in wonder ; and when ex-
crted to their greateft ftretch, cannot fully coms
prehiend the heights of omn-ipoten‘t perfedtion !

DIALOGUE



DL Cr G P T

SATIURDEY

On the Terraqueous Globe, various
kinds of Earth, Foffils, and
precious Stones,

Mentaoria,

}N the courfe of my LeGures on Aftronomy

and Natural Philofophy, I have hitherto
only defcribed the Earth as a Planet annually re-
volving round the Sun, as a part of the Solar
{fyftem ; T thall therefore now endeavour to enue
merate its properties and perfeQions, as the
Terraqueous Globe, which is afligned to us

as a temporary abode, in our prefent probation-
ary ftate,

T ady
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Lady Louifa. 1 think that will be a {fubjedt
replete with many . interefling and important
particulars,

Ment.  We mutft firlt confider the Earth as a
Jarge mafs or body, of a Spheroid form, rather
flatted at the Poles, and more protuberant at its
equatorial parts, the furfuce of which is divided
from one Pole to the otlier by two bands of
Earth, and two of Water, of immenfe magni-
tude and dimenfions, As navigators have not
been able to penetrate to regions at the Poles,
from_the ice 'in thofe feas, the proportion of
Earth and VVater cannot be precifely afcertain-
ed : only from what is difcov ered, it is generally
believed there is more fea than land. As it is
my intent that my prefent inftru&ions fhould
- be rather Philofophical than Geographical, I
fhall not fpecify the different kingdoms and
countries on the Earth, but confine myfelf to a
definition of its conftituent parts, and fhall af-
fix a Copper-Plate of the Globe, which will
enable you to judge of its conftruGion refpet-
ing its Terreftrial and Aquatic properties.

Lady Mary. 1 fhall bevery attentive to your
obfervations, from which I have no doubt Lady,
Louifa and myfelf will reap folid advantage.

Ment,
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Ment. T fhall firft confider the Univerfal

power, energy, or fpirit that is to be regarded
as the Divine agent or efficient principlé by
which the whole mafs of matter in the Earth is
attuated, agitated, or put into conftant motion ; 3
this evidently exifts, and is demontftrated, by
every obje@ in Natute ; asif there were no mo-
tion, there could be no heat, of which there
is a confiderable portion in the Earth, unquef-
tionably proved by the wonderful thenomcna
of Hot Springs, Volcanoes, &c.

Lady L. 1 am amazed at thefe inftances of
Divine {kill, exemplified even in the Earth, on
which I never beftowed a thought.

Ment. 'The next point to be explained is
the Univerfal Vegetation in the Earth, by which
term you are to underfland fuch natural bodies
as grow and increafe from parts organically
formed ; but that have no fenfation or life,
This effet is not confined alone to plants and
trees, but 1s extended to fpars, foffils, minerals,
and metals, as Silver difcovers as perfe an ex-
panfion in branches and leaves as Fern ; and
Gold grows in grains of different dimenfions
thus it is demonftrated that metals increafe in
their proper Earth, or Ores, in a regular pro-
cefs of Vegetation,

L(za’y
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Lady L. 1 could neverhave imagined that
Gold was capable of growth, or increafe of
bulk,

Ment. The lalt branch of thefe wonderful
effects is the Univerfal Plaftic Power in Na-
ture, by which is meant that Principle which
from the Creation arranged the vartous forms,
of Matter. into that beautiful {yftematic order,
which is uniformly manifeft in the general ce-
conomy of the Earth. To this permanent ef-
feCt may be afcribed the invariable fimilarity.
and charalteriftic marks that are preferved in
every genus and f{pecies of ‘animals, plants, and
the general productions of nature, which never
depart from the leading traits of their genuine
charadter : thus forinftance, Earth, Sand, Gra-
vel, Clay, Loam, &c. are unchangeably of the
~ fame form or quality. Stones, Flints, Peb-
bles, Slate, Marble, Marcafites, and Metals,
have the fame fpecific properties in every region.
Spars, Cryflals, and precious Stones are al-
ways the fame kind of Body : thus the woiks of
Nature are vaiform in their operations, and
never deviate from the prefcribed line of organic
diflin&ions.

Lady A7 1 fhall infuture think the Earth
a f{ubje& of importance, and fhall negleét no

oppor-
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apportunity of obferving its extraordinary qua-
lities,
_Ment,  The folid parts of the Easth are
formed of beds or ftrata of . different materials,
which lie one upon another in regular order..
The firlt (tratum conliits of Mbold, or common
foxl, intermixed. with-a great variety. of decayed
vegetable and anunal matter blended with fan-
dy:and (tony p;mlcles. In different regions
the other ftrata are found to  confift of incon-
gruous rriatcrials,- varioufly difpofed, fuch as
Sand, Gravel, Loam, Clays, Argile, Marl,
&c. In fomg fituations the ftrata are horizon-
tal, in others they are inclined, and veins or
fiflures of Metals, Coals, and other minerals,
frequently penetrate through the different beds
or {trata to a great depth and dividethem : every
ftratum, either: horizontal or . inclined, has an
equal thickne(s throughout its whole extent. In
this mafs of folid matter, the fuperficial, or
that, neareft to the furface of the Earth, is the
leaft pure in quality ; all fubftances derived
from the fea in form of fediment or fand, and
thofe compaofed of the combinations of the ani-
mal and vegetable productions, and. that have
been, changed by volcanean fires or fublimed by
the internal heat of the Globe, are transformed
in
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in quality, and become vitrifiable, or can be
turned into Glafs, by the {ole a&tion of fire, as
all fixed matter, when decompofed in the great-
eft degree, is reducible ultimately into Glafs.
You will therefore perceive that the different
firata or beds of which the Earth are compofed,
confift of diftin& layers of Sand, Stone, /Clay,'
Shells, Marble, Gravel, Loam, Marl, Chalk,
&c. &c. and thefe beds ‘are invariably parallel
to each other, and of the fame extent, Chalk
affords a ftriking inftance, where Nature devi-
ates from the ufual refemblance, between a
production and its parent ftock, as Flint that is
the hardeft in texture and blacker in hue than
any ftony fubftance, is produced from Chalk,
which is of the fofteft and whiteft quality : it is
not unufeful here to add the importance of Flint
in ftriking fire with fteel ; Chalk alfo is of ex-
tenfive ufe, as it can be converted into Lime,
Whiting, &c. and is the moft remarkable ab-
forbent in nature. Chalky hills afford the beft
Springs »f foft water, and {often thofe which
are of a hard quality: and to conclude my eu-
logium on Chalk, I fhall remark, it is 1n a va-
riety of cafes efficacious as a medicine, and an

excellent manure for Land: thefe ufeful pro-
perties
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perties render it fo valuable, it may be juftly
ranked as a celebrated Foflil.

Lady L. 1 fear you have finithed the ac-
count of Earth as an element, which I much
regret, as I find it very curious and entertain-
ing.

Ment.  There are fome other fpecies of
Earth I will enumerate, as they are of effential
utility to us in the general accommodation of
life. The firft is Fullers Earth, which poffeffes
an extraordinary purifying quality, and is of
great ufe in cleanfing cloth from fpots of greafe;
and alfo is of important fervice in manufa&ur-
ingcloths.  The next is the Earth from what
are called the Soapy Rocks in Cornwall, near
the Lizard Point. This fubftance has the ap-
pearance of foap, 2nd produces the fame effe&
to the eye and touch ; but is not poflefled of
its cleanfing quality, yet is of great ufe in ma-
nufactories of China, on account of the white,
fine, and firm grain of its texture,

Lady M. The extraordinary properties of
this Earth, like every other part of the creation,
excite my wonder and admiration.

Ment. 1 will next endeavour to defcribe a
remarkable Foffil called Mufcovy Glafs, which
is the molt fuperior fpecies of Talk that the

N Earth
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Earth produces. The internal parts confift of
plates or flakes of a thin tranfparent {ubftance,
very much refembling thin {heets of glafs, and
tran{parent in proportion to their thicknefs ; and
are often fo thin as to float in the air, and by
refleétion, produce the moft brilliant colours in
nature : this Foffil is not of a brittle quality,
but pliant, elaftic, and {trong; which render it
of great utility 1n optics, as it is not eafily af-
feCted by fire or flame. Amber is another Fof-
{il, the qualities of which I will briefly fpecity,
it is fuppoled to be of a mineral nature, confift-
ing of 2 kind of bitumen, that was once in a
fuid {ate, hardened by a mineral acid, which
is evinced, from the number of extraneous
objelts obferved in it, fuch as ftraws, {mall
infe@s, &c. its native colour is yellow, its fub-
ftance is tranfparent, and of a hard compaét
‘ conliftency, admits of a high polifh, and is of
an inflammable nature. This was the firft
{ubftance obferved to poffefs an attractive pro-
perty, which I have already mentioned in my
obfervations on ele@ricity. The next fubltance
the ancients difcovered to be of an eleGric qua-
lity, is now called Tourmalin, and as the Dutch
jewellers found it attracted afhes, they named
-+ Afhes Tracker; as eleéricity is of two kinds,
amber poflcfies one quality, and glals the other,

but
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but Tourmalin is endued with both, or rather
cach fort may be excited in it, the pofitive degree
of electricity being on one fide, and the nega-
tive on the other, which are put in acion alone,
by the influence of heat. This Fofil may be
properly faid to be a jewel or gem, endued with
wonderful properties ; yet from its fmall bulk,
is not converted to pradical ufes, but is regard-
ed only as a curious object.

Lady L. 1 never thought Foffils were fo ex-
traordinary in their nature as you defcribe.

Aent.  'The moft renowned and delicate Fof.
fil the Earth affords, is called Ifland Cryltal,
which is celebrated by naturalifts and philofo-
phers, for its fingular property of a double re-
fraction of light; like other Cryftals it is of
a pure pellucid quality, and as clear as water,
and like them grows from the hardeft rock and
ftone, in form of hexagonal pyramids, with ve-
ry fharp points.  This Cryftal is converted to
the form of prifms, and by that means pro-
duces not only a double refleGion of one obje&,
but a multiplicity, which occafion a variety of
prifmatic colours that are of great ufe in the fci-
ence of optics.  As I have already defcribed
the Magnet or Loadftone, I will not repeat my
remarks on that f{ubje&.

N2 Ledy
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Lady M. Thefe obfervations on Foffils are
{o new to me, I cannot exprefs the plealure
they afford me; but pray my dear Mentoria,
what does the word Foffil imply ¢

Ment. The term Foffil is derived from the
latin, and means any fubftance which 1s, or
may be digged out of the Earth ; but is more
particularly applied to fome peculiar fpecies,
that are difcovered in the interior part of its
fubftance. One of the molt extraordinary of
this numerous tribe, is the Afbeftos or Amian-«
thus, which poffeffes the wonderful quality of
.reﬁﬁing the force of fire. In form and fub-
ftance it appears like a common Foffil ftone
on one fide; but on the other, exaétly refem-
bles a picce of fine green filk or fatin; filky fi-
laments run through the whole length, owing
to the firmnefs of its texture, and the natural
polifh of its fibres, which when raifed up with
the point of a needle, appear of a foft fitky fub-
ftance, and as white as cotton. The ancients
poflefled the art of manufa&uring this into fine
webs of filk for garments, and the moderns are
not ignorant of the means, though its rare qua-
lity prevents its common ufe.

Lady M. How valuable fuch garments
muft have been.

Ment.
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Ment. This wonderful Fofil is of fo rare a
quality, a fufficiency of the curious fpecimen I
have delcribed to you cannot be procured ; alfo
from its brittle nature it muft be interwoven with
flax, and when formed into a fine thread, be
put into the fire to deltroy the flax, and by that
means leave a pure Amianthus, Afbeftos, or in-
combuftible cloth ; this kind of Foffil, which is
" found in England, is ofan inferior quality and
no great value ; as thofe of fuperior excellence,
like every other kind of Foffil, are produced in the
greatelt perfe@ion in hot countries.

Lady L. 1t is wonderful fuch extraordinary
fubfances are found in the Earth..

Ment.  The ground on which we tread con-
ceals a fubterrancous mufeum of invaluable
treafures and curiofities ; the deeper we penetrate,
the more profound our ideas muft be of that
Being who created all thefe extraordinary pro-
duclions. The next fpecies of Foflils I fhall
defcribe is called Mundic, which isa kind of
Marcafite, efteemed for its glowing colours
that are innate and permanent, and when in an
opaque folar microfcope, appear not only great-
ly magnified, but exhibit an inexpreflible de-
gree of refplendent beauty.

N 3 Z‘/‘[i’flfo
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Lady M. Tt would give me great pleafure
to fee the obje@s yon have defcribed, and I hope
my dear Mentoria youwill be kind enough to con-
trive {ome means of affording me this {atisfa@ion.

Ment. T will ufe my beft endeavours to that
effect ; and fhall now proceed to give you fome
idea pf that clafs of Foflils which are held in
the highéft eftimation, as Jewels, Gems, and
Precious Stones.  The Cryftal is the moft
common kind, it is devoid of colour, tranfpa-
rent: andeoli a very hard texture, growing
from rocks in a pyramidical form, and
fometimes in the fhape of a pebble, asthe Bra-
zil kind.  Agate is ranked in this clafs, though
very common, it is for the moft part opaque and-
variegated with colours in a beautiful irregular
manper. Jafper is found in form of a flint or
pebble, and when wrought appears a beautiful
green, fometimes fpotied with white clouds,
and 1s rarely tranf{parent except when it is very
thin. "The Emerald is green and in: forms of
pebbles and Cryital, and when polithed is of
a beautiful luftre. The Cornelian Sardius or
Sarda, found in pcbble form, when polifthed
1s of a whitith fleflh colour, or blood-red hue,
and frequently variegated and veined with pale
red and white, Onyx is a precious ftone, femi-
tranfparent, formed in zones about a central

body,
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body, which conftitute its beauty. The Sardo-
nyx is nearly of the fame quality, refembling
the Sardius in its flefh colour, and the e
nyx in its annular marks and tabulated form.
The Topaz is invariably found in an oblong
pebble form ; by the ancients it was deromi-
nated Chryfolite from its golden colour, in
which itexcels, but varies from a very‘}deep to a
pale tinge. Sapphire is a beautiful gem, dif-
tinguilhed by its azure or fky coloured blue ap-
pearance. They are fometimes found in colum-
nar cryftalline forms, and frequently in' the
fhape of pebbles, and vary in the tinges of their
colour, from the paleft to the deepeft degree.
The Ruby is greatly eftcemed for its glowing
red colour and hard texture. The Carbuncle
isonly a fpecies of Ruby, but is (o denominated
as when held up to the Sun it refembles a glow-
ing charcoal.  The Beryl is a finer fort of
Cryftal, generally of a columnar form, but
alfo found in pebbles, it isof a fine bluifh green
colour, which it never lofes. The Jacinth or
Hyacinth is a Gem of the pellucid fort, of a
red colour with a mixture of yellow ; it is of
a columnar form, fometimes found in Pebbles
and 15 (nbjcét to a great variety of tinges from the
Ruby to Amber, The Amethy(t is a ftone of

N4 a beau~
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a beautiful colour, being a mixture of red and
blue, which produces every degree and gradation
of a purple hue ; it is fouud in form of Pebbles
and Cryftal.  The Garmet is a Gem of a deep
red colour with a caft of blue, variable in its
tinges down to a fleth colour, it is always found
in the Pebble form, and does not lofe its colour
in fire like other Gems,

Lady M. 1 fhall view the brilliant Gems
that you have enumerated with additional plea=
fure ; now you have informed me of their ref-
- pe@ive properties, |

Ment. There yet remains the moft refplen-
dent fpecies of Gem or precious ftone for me
to defcribe, which is the Adamant or diamond :
this Jewel excels every fubftance in nature by its
peculiar hard quality and the power of refra&ting
light ; it is cut and polithed by its own fub-
ftance reduced to fine powder, and its fuperior
brilliancy is produced by 1ts wonderful refralting
quality, which greatly exceeds that in Cryftal
or Glas. It is found in various forms of
Cryftal and Cryftalline pebbles with feveral
irregular fides which often have a native polifh ;
1ts dimenfions are various, the great Mogul has
one that weighs two ounces and a quarter,
worth feven hundred, feventy nine thoufand,

two
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two hundred and forty four pounds. The heat
of common fire does not affe& this Gem 3 3ti1s
the produce of the Eaft Indies, and other parts
of the Torrid Zone, where all the fpecies of the
moft valuable precious ftones are alfo found.

Lady L. Diamonds are fo beautiful in their
eftcct, one cannot fee them without admiration,
accompanied by a wifh to obtain fuch brilliant
ornaments,

Ment.  They may morally be confidered as a
leflon, as well as an external decoration ; their
latent brilliancy refembles intrinfic merit and
fuperior abilities, and their refplendent luftie in
a polilhed ftate, forcibly inculcates the advan-
tages derived from the joint efforts of fkill and
judicious refinement, :

Lady L. Be affured, my dear Mentoria, I
wil be more zealous to refemble the Diamond
in its valuable refplendent qualities, than to pol-
fefs it literally as an exterior diftin&ion refpect-
ing rank or drefs. o
Mo, There are forhe other FofMls, not
diftinguifhed by brilliancy, which are of great
utility in Medicine, Arts, and various occupa-
tions, 'The Lapis Lazuli, of which the finet
blue colour, called Ultramarine, is made. The
Turquoife Stone, fometimes reckoned amongit

N5 Gems,
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Gems. Bifmuth and Zink, much ufed in fol-
dering Gold and Silver. Antimony, celebrated
for its medicinal qualities. Native Cinnabar,
which is a kind of Mercurial Ore, from which
Mercury is obtained. Sulphur, the moft in-
flammable fubftance in nature, and of very
ellential ufe in Medicine, and for the common
purpofes of life.  Bitumen, ofa pitchy fulphu-
reous property.  Afphaltos is alfo of a bitumi-
nous quality. Naptha, a liquid Bitumen, very
inflammable and difficult to extinguifh.  Petro-
leum, a fulphureous oil diftilling from the clifts
of rocks, and Arfenic, a mineral of a moft de-
ftructive poifonous quality.

Lady M. 1 have heard of fatal accidents,
by perfons taking Arfcnic; by accident or de-
fign.

Ment. 'The mifapplication of a variety of
things proves detrimental, though in many ref-
peéls they may be ufeful when fkilfully employ-
ed. As I have finifhed my account of Mine-
rals, I fhall proceed to inform you the Earth
alfo yields many faline produéions, diftinguifh-
ed in the following {pecies of Salts, fuch as A~
lum, Sal Ammoniac, Nitre, Borax, Sal Gem,
&c. Vitriols of various kinds, blue, green,
red, white, &c. '

) : Lady
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Lady L. Thave frequently heard thefe things

mentioned, but had pot the leaft idea they were -
taken out of the Earth.

Ment. ~The interior part of the Globe is an
inexhauftible magazine of invaluable treafures:
the fuperficial obferver, who does not penetrate
beneath its f{urface, has no knowledge of the
riches unexplored by his narrow conceptions;
whillt the Philofopher and curicus ' Speculator
difcern perfetion in every atom of the varied
compound Terreftrial mafs. The Deity may
be traced in the molt minute object, and his
attributes fhine with equal refplendence in the
commmon Flint as in the Diamond’s blaze' Itis
a circumftance which thould excne our grati-
tude and praife, that the feveral varieties of
Stone, Coal, and many other articles which are
of extenfive ufe, are abundantly diffufed, whilft
Gems and precious Stones are comparatively
rarely found. A diverfity of foil is alfo a re
markable inftance of Divine mercy and good-
nefs, as it greatly tends to produce abundance
and diffufive bleflings. In fome diftricts the
Earth is of a light fandy quality, in others of a
clayey, chalky, ftony, or flinty prbperty, and
in many parts gravelly, or of a mixed {fubftance,
which conduces to our general accommodation,

N 6 and
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and promotes univerfal vegetation. Some re-
.gions abound with quarries of Slate, Lime-
ftone, Freeftone, and Marble, others with mines
or pits of Coal, and a variety of fubterranean
fubftances too numerous to be fpecified, yet too
important to pafs unregarded by the moft un-
learned of the human race.

DIALOGUE
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DI AL O CIER XITE
MO N D* A Y

‘On the Terraqueous Globe, Ores,
Metals, Vegetation, and ter-
reftrial Beings.

Mentoria,

S I have no doubt your curiofity is excited
by my account of the various kinds of
Earth and Foffils, I fhall continue- our fubter-
ranean refearch and proceed to inform you of
the nature of Ores and Metals. '
Lady L. 1 have frequently heard of Metals,
and know in fome degree what they are, but
pray my dear Mentoria what do you mean by
Ores ¢ -

Ment,
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AMent.  Ore is a hard Mineral Stone, either
Rock or Pebble, which is more or lefs impreg-
nated with-parricles of Metal, thefe when fepa-
rated from the earthy part, are melted into a
folid mafs or body of pure Metal: I will en-
geavour to give you a concife idea of this pro-
cefs. The Miners have ftamping mills, which
by repeatedly breaking the lnmps of mineral ore,
at laft reduce them to a kind of duft or powder,
which 1s carried by a fiream of Water from the
mill, over feveral platformis of Wood, lying
one bclow the other, upon a gradual defeent,
and conlequently upon each platform the pow-
dered mineral adheres, in proportion to the fize
and weight of its particles, the lowe(t being as
fine as is neceffary. Thus pulverized, it is
conveycd to what is called the Smelting-houfe,
where it 1s put into a large furnace, with a pro-
per flux to promote its fufion, and there by the
influence of the Fire it is melted, and finks to
the bottom in a fluid ffate, and the Earthy part
all rifes to the top by being of a lighter quality.
The melted metal is drained off into {uitable
veflels, where 1t gradually confolidates by cold
into miaily fi:bftances of metal, fuch as Blocks,
Ingots, &c. &c.” 'T have é.‘rcx'iu;‘ﬂy obferved
the various effells of vegetation in filver ore,

which
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which appears like branches and leaves in a
multiplicity of b.éautif'ul forms. Copper Ore
is alfo remarkable for the variety of brilliant
tints it exhibits, and it is generally fuppofed,
produces the different hues in the feveral {pecies
of Marcafites or Mundics, Cryftals, Precious
Stones, &c. _

Lady L. Thefe circumftances appear very
extraordinary, I cannot forbear exprefling my
admiration of their beneficial effeéts ; how ma-
ny kind of Metals are there ?

Ment, From thofe properly called Metallic
Ores, only feven, Gold, Silver, Copper, Iron,
Tin, Lead, and Mercury, which all agree in
the common chara&er or nature of Metal, viz.
2 hard fthining mineral body, fufible by various
degrees of heat, principally Fire, fubject to its .
particles being concreted by cold, malleable or
du&ile under the hammer, or any other weight,
and fpecifically the heavieft of all Bodies.

Lady L. Is not Gold theanolt valuable Me-
tal ? ;
 Moent. It is not only the moft yaluable, but
the pux:cf’f of all compound bodies ; it is proved
to be the heaviclt by being 19 and a half times
more weighty than water ; and is more duttile
or malleable than any other metal. It is fufible

(that
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(that is, can be melted in the Fire), butis more
fixed, and lofes lefs in the Fire than any other
metallic fubflance. It is of 5 yellow colour by
refleGed Light, and of an azure colour by re-
fracted Light, through the thin leaves thereof ;
has an obtufe found, and ig only diffolvable in
Aqua Regia and Mercury, Gold is fometimes
though but rarely found in Ore, often in its na-
tive flate, but moft commonly in fmall Grains
‘or Duft in the fand of many Rivers on the Gold
Coaft of Guinea, and many other places,

Lady L. Which is the next Meta] that you
are to delcribe, my dear Mentoria ?

Ment. Next to Gold, Silver is the maft
pure, fixed, and dutile Metal, Itis of 4 per-
fe& white colour, and refpe&ing its growth and
form, bears a greater degree of fimilitude to ve-
getable fubftances than any other metallic body :
1t can be diffolved into a pellucid fluid, by Aqua
Fortis, and poffefles no colour. The next
Metal in regular order is Copper, which is pe-
culiarly diftinguifhed by its found, or fonorous
quality. It is of a red, or deep purple colour,
but gives a fine blue to a folution of it, Itis
chiefly found in a very hard flone of a dark co-
lour, running in veins between beds or layers
of rocky Earth or Stone ; and fometimes in its

pure
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pure native form of a perfe& malleable quality.
It appears to have a vegetative power of {hoot-
ing into twigs and branches, and very frequent-
ly exudes in the mine, in form of blue pointed
{hining Cryftals, in large heads of fix or eight
inches wide, which have a beautiful appear-
ance.

Lady M. Pray, Mentoria, what are the
qualities of Iron? _
. Ment. Ironis the hardeft of all metals, it

is fufible by only the greateft degree of heat, but
malleable and duétile with a common red hot
heat, and may be hammered till it becomes red
hot, and is the only body in Nature fufceptible
of the Magnetic power. 1t diffolves in Aqua
Fortis very eafily, and more rapidly than any
other metal, but is corroded by the acid in the
air, and becomes rufty. When red hot under
the hammer, it emits {cales or flakes of calcined
iron, highly magnetical. Iron is never found
pure, but always in Ore, either Pebble ora
hard Stone, it may be extralted by the Load-
ftone from the Afhes of Plants, and in Cryf-
talizing, difcovers lefs of a vegetable form than
any other Metal ; it is of a whitifh glittering
colour when broken,

Lady



282 On the Terraqueous Globe, ¢,

Lady L. T recolle& Tin is the next Metal,
according to the rank or order you mentioned
them in.

Ment. Tin is the lighteft of all Metals, in co-
lour it is as white as Silver, but fofter than any
other Metal except Lead, It melts with a finall
degree of heat, is malleable, not very fubje&t to
ruft, and poffefles no fonorous quality, It has
the leaft fixity in fire of any Metal, eafily blends
with other kinds, all of which it renders brittle
except Iron. It is found in Ore of hard ftone,
and alfo in opaque Pebbler,

Lady L. I am greatly indebted to you for
informing me of the properties of fuch ufeful
and valuable productions of Nature by which I
benefited, but was not fenfible of their extra-
ordinary qualities,

Ment. Lead is the next metal I am to def-
cribe ; it is the heavieft of all metallic fub-
ftances, except Gold and Mercury, It is the
fofteft of all Metals, confequently melts the
fooneft, and is very duclile and flexible, and
lefs fonorous than any other kind, and the leaft
fixed by Fire. It is feldom found pure, but in
an Ore of a gloffy black hue,

Lady
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Lady L. 1 fear you are now come to the
laft branch of the Metallic Ores, which is Mer-
cury.

Ment.  The properties of Mercury, or
Quick-filver, will require particular explana-
tion ; thougha Metal, it is a Fluid Body, there-
fore you muft underftand that Fluidity is one
{tate of Metal produced by a certain degree of
heat, and fixity or folidity is another, by a de-
gree of cold that our air invariably affords, which
1s found infufficient to fix Mercury, or convest
it into a folid body, even in the frigid regions
at the Ar&ic circle ; though at Peterfburg an
artificial degree of cold has been made to fix it
into a body as hard as Lead, and whiter than
Tin when cut, and to render it du@ile and
malleable, by which is meanta ftate capable of
being beat by a hammer, '

Lady M. 1In your dcfcripiion of Metals I
am (urprifed that you have made no mention of
Brafs, Steel, or Pewter.

Ment.  They are not natural, but fa&itious
metals that are made by art. Brafs is a com-
pound produced by mixing pulverized Cala-
mine {tone with Copper, which by letting it
ftand a proper time in a wind furnace, is con-
verted intoBrafs, Steel is not a diftiné& Metal

from
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from Iron, but only fo purified and altered by
art, as to be of a finer grain and of a harder
quality, confequently better fuited for making
fharp in{truments and. implements to cut with.
Pewter is a compound of feveral metals and mi-
nerals {o compounded, as Tin mixed with Lead
and Brafs, Bifmuth, &c. Tin Plates are in:
reality Iron plates covered with Tin on both
$ides, and are penetrated fo {trongly by the Tin,
they appear to be fiich by the whitenefs when
cut ; but ftill the Iron retains its magnetic qua=
lity, There is alfo a new mineral, called Pla-
tina, which is even heavier than Gold, and in
colour refembles that Metal, but is very hard
and brittle ; when blended with Gold or Silver
it produces a rich compound, fuperior in quality
to Bell Metal, Pinchbeck, or Princes Metal,
of which a variety of articles are made, 1 have
been very explicit and diffufe in my remarks
on metallic fubftances, as moft fpecies of metals
are of effential utility. In the firlt inftance,
Gold and Silver, by being converted into cur-
rent coin, produce the various accommodations
of life ; and from the value, by the general con-
fent of all civilized nations intrinfically allowed
to them, in a great degree conflitute wealth,
It 1s fcarcely poflible to enumerate the advan-

IZ]SCS
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tages we derive from Copper, Iron, Tin, and
Lead, if it were not for the feveral properties of
thofe metals, we eould have no buildings or thips
conftru&ed, no ufeful implements or utenfils
made for agriculture or domeltic purpofes, and,
in fine, our {ituation muft be reduced to nearly
a favage ftate, refpecting the varied comforts
and conveniences of focial intercourfe., From
Mercury we receive many benefits we are not
in every.inftance able to trace, asit is ufed in a
variety of means, and produces many good ef-
fe@ts philofophically and medicinally, which
would be beyond your comprehenfion and my
prefent purpofe to explain. I have dwelt more
on thefe [ubterranean treafures, as 1 am con-
vinced very few comparatively have a clear no-
tion of their importance and wonderful quali-
ties, though in other refpe@s what arc ufually
termed well-informed and cultivated by 2 liberal
education ; thus many who are deeply fkilled in
{cientific learning are totally ignorant of the pro-
ductions of Nature, and the general fyftem of
the Univerfe, ;

Lady L. T am furprized that the generality
of perfons thould be fo inattentive to fubje&ts of
fuch importance.

Ment,
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Ment. This almoft univerfal confequence
arifes from the prevailing erroneous habit of
confining inftru@ion to particular branches of
knowledge, ufually called fcholaftic or claffical,
which render perfons learned refpecting v(zords,
and ignorant concerning the general ftru&ure
and properties of things. © As I have endea-
voured to explain the interior produ&ions of the
Earth, I fhall now proceed to confider thofe
inftances of Divine power exemplified in the
varied vegetable fubftances, that grow on its fur-
face. Vegetative Nature differs very effentially
from animal exiftence, as it confifts alone in
growth, which is commonly called its life.  E-
very Plant properly defined confifts of various
determinate parts, which have’ this vegetative
power by Nature, of unfolding themfelves from
a certain fixed point or bafis downward into the
Earth, and upward into the Air: the defcend-
ing part is gradually unravelled, protruded, ex-
tended, and carried forwards in numberles
branches and ramifications through the circum-
jacent parts of the refilting Earth, Stones,
Rocks, &c. to the moft filamentary flate ; and
this aflemblage of partsis called the Root.  The
afcending part confifts of much greater variety,
and in fa& conflitutes the whole {ubftance of the

Plant
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Plant in miniature, Thc. vegétati\ge power in
the Earth caufes the feveral parts in the Plantula
(or embryo of the plant contained in the feed) to
evolve and unfold themfelves by imperceptible
degrees, till at length they are {eparated one
from the other, and appear above ground in the
proper and fpecific- forms in what are called
‘Leaves, Blades, Stalks, Stems, Branches, Flow-
ers, Seeds, &c. which compofe the adult, com-
plete Plant.

Lady M. T have frequently fown feeds in
the garden, and obferved with much pleafure
their gradual procefs of growth. :

Ment, Every Sced contains in itfelf the
whole Plant’s fimilitude on a (mall feale which
produced it: this Plantule, or Plantula, is
placed inthe fide of each Seed, confifting of two
parts called Lobes ; it is included between and
connected with both on the fide where they
join.  The ceconomy of the circulation of flu-
1ds through the body of the Plant, is as incom-
prehenfible as that in the body of animals in ge-
neral, though its obvious mechanical principle
is produced by the natural power of attraction
between the particles of matter in bodies. If
we attentively examine each particular part of a
Plant, they appear to be created for fome im-

portant
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portant purpofe or ufe, the Root for its {tability
and nourifhment from the Earth, the Fibres to
contain and convey the Sap, befides which there
are a large fort of veflels to contain the proper
and fpecific juice of the Plant, and others to
carry air for the degree of refpiration neceflary
to its exiftence. The outer and inner Bark of
Trees {erve to defend the Trunk and Boughs
from the excefles of heat, cold, and drought,
and to convey the Sap or vegetative nourifhment
for the annual augmentation of the Tree, every
fpecies of which may in fome degree be faid
to be an annual Plant, as the Leaf, Flower
and Fruit proceeding from the coat that was
fuperinduced over the wood the lalt year, which
never bears any more, but with the old wood
ferves as a block to fultain the fucceeding annu-
al coat or covering. The Leaves ferve before
the Gemma or Bud is explicated, to defend the
Flower and Fruit, which are even then perfetly
formed, and afterward to preferve the Branches,
Flowers, and Fruit from the intenfe effects of
the Solar heat, and alfo to prevent the too rapid
evaporation of the moifture about the Root. [t
is worthy of oblervation, that notwithftanding
Plants by culture and manure may be highly
improved in quality and dimenfions, yet the

{fame
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Tame Plaflic Power which operates in every o-
ther part of the Creation prevents their exceed-
ing in growth beyond the limits of their original
{pecific form,

Lady L. A Garden affords fuch a variety
of pleafures, it is fcarcely poflible to fuppofe
any perfon wholly infenfible to their impreflive
effe&ts.

Ment. Horticulture, or that kind of ftudy
which is confined to the cultivation of Gardens,
is a purfuit fraught with innumerable fources of
delight and improvement 5 yet Vegetation is fo
diffufive in its extent, and in every branch even
in its wildeft {tate abounds with f{pecimens to
excite our wonder and admiration : I fhall there-
fore briefly confider its gencral effets. In the
firll inftance, the greateft part of thedry land is
covered with akind of carpet of green grafs and
other herbs, not only mofl pleafing, but the
moft falutary to the vifual organs, and this is
alfo decked with great variety of Flowers of
beautiful colours and forms, poffeffed of fara-
tive and fragrant odours, conducive to our gra-
tification, and the refrethment of our animal
{pirits. The Earth is likewife furnithcd with
beautiful Shrubs and ftately T'rees, affording us
aot only pleafant and nourithing Fruits, many

@) Gums,
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Gums, Liquors, as Turpentine, Tar, &c. Drugs,
and valuable Medicines; but alfo Timber and
utenfils for all kinds of trade and varied occu-
pations conducive to the general convenience of
the human race, and the fupport of fubordinate
animals. It is gracioufly ordained by Provi-
dence, that vegetables which are dedigned for
animal fuftenance are abundantly produced and
increafed, and many propagated not only by the
Seed, but alfo by the Root producing off-{ets,
fome by creeping under ground, and others a~
bove the furface of the Earth. It is a ftriking
proof of Divine mercy, that thofe kinds of grain
which are defined under the general term of
Corn, (by which you are to comprehend all
that are of a quality to make Bread) fuch as
Wheat, Rye, Barley, and Qats, are very genc-
rally diffufed ; and that Wheat, which is the
pureft and moft falutary kind, flourifhes not
only in temperate, butin regions of an extreme
hot and cold climate, and is alfo of a remarka-
ble fruitful nature ; whicheven Pliny, who was
a Heathen, produced as an argument in favour
of the bounty of God difpenfed to Man, When
we reflet what myriads of beings are {upported
by herbs, grain, and geneml vegetation, we arce
naturally led to acknowledge the wonderful pro-

vifion
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vifion that is made for every fpecies and grada-
tion of animal life. The Earth yiclds an am-
ple ftore of every requifite to fuftain the general
ceconomy of the Mundane fvitem, every parti-
cle of which is fubje to the fame general laws
and properties, as thofe clearly defined and {pe-
cified in the regular order of the Univerfe, Ter-
reftrial as well as Celeftial, On a general fur-
vey of thefe bleffings, it would be a heinous {pe-
cies of negle& to withhold that tribute of grate-
ful acknowledgment for the benefits which, as
inhabitants of ‘the Terraqueous Globe, we en-
joy from the combined effe@s of the varied per-
fetions I have fo imperfe&tly delineated, The
Earth is the bafis and fupport of all animals
and Plants, and affords them the hard and folid
parts of their bodies, yielding us not only food
and fuftenance, ‘but alfo raiment. The beings
ufually called Terreftrial animals, from being
inhabitants of the Earth as their congenial Ele-
ment, “are Man, Quadrupeds, Infe&s, and
Reptiles ; ‘thefe are all refpetively fo judici-
oufly arranged, that the moft perfe harmony
fubfits. ~ Beafts of Prey are confined to deferts
and their native dens, by the reftraining hand of
Providence ; whilt thofe which are docile and
domeftic, are more generally diffufed, ‘and by

O 2 their
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their varied properties conduce either to our
{ultenance or convenience, fome being fit for
food, others for the fupport of burthens and la-
borious purpofes, and many for our effential
benefit or amufement. The noble qualities of
the Horfe, the fidelity of the Dog, the utility
of Oxen, Cows, and Sheep, are {ubjects which
muft afford rational grounds for admiration.
The degree of inftinct approaching to rationa-
lity, exemplified in the Elephant and Beaver,
and the eminent portion of fagacity found in a
great wariety of other arimals, cannot fail to
m, reis a contemplative mind with a juft fenfe
of Di ne Wifdom, more efpecially when we
refle@ that thefe beings, though fuperior in
{trength, are {ubordinate to the human race, to
whom they are under fubjection by the decrees
of all gracious Providence. I will next confi-
der the nature of Infe&s, which are {o called,
as their bodies appear as 1t were infe&ed or di-
vided into different parts, their eyes are all fixed
in their heads, and not moveable as in - other
animals ; every {pecics of winged Infe&s have
but two eyes, but all the different kinds of {pi-
ders have fcjlnc four, many {ix, and others eight,
The Infe& Tribe is fo numerous, I thall not
attempt to enumerate them, but {hall only re-

mark
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mark they vary very effentially, the fame ani-
mal being at one time an Infe&, the nexta
micre Reptile, and afterwards neither Infect nor
Reptile, and are alfo Aquatic as well as Terrel-
trial.  The various changes of the Butterfly
and Silk-worm are well known; and many
remarkable inftances might be produced of fe-
veral tranfmutations in form and quality, that
would be beyond my prefent purpofc to def-
eribe.  The mechanifin of the fmalleft Infelt
is a fubject of moft exquifite [ymmetry, and
frequently of refplendent beauty ; and their o-
perations, in their feveral allotinents and (tations,,
extremely curious. The Spider, the Bee, the
Silk-worm, and the Ant, afford leflons of in-
genuity, induftry, and prudent ccconomy, wor-
thy of praife, and in many refpets of imita-
tion. Spiders are not in reality proper Infelts,
as they have no feelers, no wings, more eyes,
and more legs, and their heads are joined to
their bodics ; fome Infeéts have two tranfpas
rent membraneous Wings, with fmall hairs or
briltles on the furface, and others have four
wings, two large and two fmall.
Lady M. Pray my dear Mentoria, what is
a Reptile ? -
O 3 Ment,
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Hent.  Any thing that creeps or crawlsalong
with many fmall feet, which caufes them gene-
rally to be called Multipedes, many of this
tribe have been denominated Centipedes, as if
they had a hundred feet, and many Millepedcs,
as if they had a thoufand; which is not to be
under{tood literally, but as implying, that the
animal has a great number of feet 3. fuch as
Wood-Lice, Caterpillars, moft Worms, and
all the Lizard kind ; for notwithftanding they
have but four feet, they move by creepting and
crawling along. Snails alfo have no diftiné
legs, yet belong to the Reptile clafs, as their
motions confift in gliding on the furface of any
fubftance,

Lady L. Arenot Reptiles ufually confidered
as au inferior order of beings ?

Ment.  "They poffefs many extraordinary
qualities, though peihaps not fuch ditinguifhing
marks of excellence as many other parts of the

~ereation, I will next engage your attention on
the Feathered Race, which are the moft gay,
melodious, and elegant fpecies of animals that
exift, If we confider the beauty of their plu-
mage, the exquifite harmony of fome of their
notes, the wonderful inftin& they difplay in
forming their nefts, and rearing their young ;

we
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we muft allow they are poffefled of many emi-
nent qualities, as they delight the eye by their
exterior perfections, charm the ear by the molt
perfe&t melody, and regale the appetite by the
delicious quality of the fleth in many fpecies 3
and by their great variety, and brilliant colours,.
enliven the general appearance of nature. Birds
that have a carnivorous appetite, are called
Birds of Prey, fuch as the Ezagle, Vulture, Kite,
Hawk, &c. The feathered tribe are alto di-
vided into twokinds, Land and Water Fowl,
whch clearly diftinguifhes their proper element.
When the formation and plumage of Birds are
attentively confidered, they appear to be poflell-
ed of extraordinary beauty and agility ; 1t is alfo
remarkable, that fome can {wim, whillt thofe
of lighter bodies, fly to great heights, and many
migrate at {tated feafons, and rcturn in regular
order to their native regions. In thefe annual
excurfive flights, thefe delicate beings muft be
fubjet to great exertions and difficulties, and
proceed with a degree of regularity which would
not difzrace an army of veteran troops.

Lady M. 1 admire Birds, and take great
pleafure in keeping and feeding them.

Ment. Every purfuit that tends to increafe

your reverence for the Author of Nature; 1s
O 4 laudable
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fandable, and to a mind unperverted from a juft
fenfe of the Divine attributes, every, the moft :
minute obje&t excites grateful fenfations.  On
a moral retrofped of the Terraqueous Globe,
we fhall find it abounds with varied {fub{tantial
provilion for its ‘numerous inhabitants. The
bealts of the field are furnithed with pafturage,
herbaceous, and farinacious food, Infe&s and
Reptiles are amply fupplied with fultenance by
the varions produ@ions of vegetation. Bisds
are fupperted by feeds, fruits, and an infinitude
of refources the fields and gardens afford ; and
as it is the property of moft animals to prey on
thofe of an inferior quality, they eat infeGts and
reptiles, whilt many animals of fuperior
ftrength and magnitude prey-on them ; this uni-
verfal property produces a general kind of car-
nage, as the human race are nourifhed and fup-
ported by the inferior beings, which by the ex-
prefs appointment of their Maker, are created
for their ule, and fubmitted to their care and
protection.

DIALOGUE
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On Mountains, Rivers, the Sea,
Submarine Produétions, Fifhes,
Amphibious. Animals, and Zoo-
phytes.

Mentorias.

* N our progieflive nveftigation of the won-

L derful qualities of the component parts of"
the Terraqueous Globe, the next that demands
our attention 1s Mountains.

Lady Louifa. I know that Rocks and Moun.
" tains are of a great fize and ftupendous height ;
but pray Mentoria be very explicit refpecting
their feveral ufesand conftruttion,

O g : Ments
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Ment. A Mountain, or high hill is a. part
of the Earth rifing to a confiderable height above
the level of its furface; and a rock is a large
mafs of flone, rooted in the ground. The ori-
g of Mountains, many {uppofe, was the na-
tural effet of the Deluge, whilft others main-
tain they have been produced by explofions, by
the means of fubterrancan fires, and that they
have probably great concavities beneath them 3
fince it has been proved that fubterranean fires
~have raged in caverns under the fea, By ma-
ny, Mountains are rafhly confidered as excref-
€ences or imperfe&ions, yet in reality they are
produétive of great benefit to the human race,
and many fpecies of animals, by affording fhel-
ter from the intenfe cold of the Northern and
Eaftern winds, and ferve alfo for the produétion
of a variety of vegetables and minerals, to which
no other foil is congenial. Thefe terreftrial
protuberances greatly add to the beauty of the
fcenc, by the contrafted variety they produce of
hills and vallies; as it is certain if the Earth
were an even flat furface, the fea would.cover
the whole Globe, and hence become only the
habitation of fifhes and aquatic animals,

Lady Mary. That would be a dreadful fitua-
ton, I will never in future prefume to wifh

any
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any part of the univerfe different from what is
produced by the unerring effects of Divine wif-
dom.

Ment. This determination will prove an ef-
feQual barrier againft hafty conjetures, and
confequent erroncous opinions ; as we may de-
pend that there is notan atom in the whole Vo-
lume of Nature, incongruous to the organic
conftru&ion of the complete fyftem. In proof
of this affertion, it is evident the continuity of
ridges and chains of lofty mountains, generally
being found to run from Eaft to- Weft, confe-
quently prevent the progrefs of the vapours to-
wards the Poles, without which they would alt
run from hot countries and leave them deltitute
of Rain. Mr. Ray remarks, as an argument
of the importance of Mountains, that they con=
denfe thele vapours like Alembic heads (by
which you are to undertand 2 veflel ufed for the
purpofe of diftilling liquids) and fo by a kind of
external diftillation,, give origin to Springs and
Rivers, and by that means, and by amalling,
cooling, and compacting them into Rain, ren-
der the torrid regions habitable. Mountainous
fituations are alfo the only temperature in which:
animals of feveral defcriptions can exift.

Q;‘ 6 L(I (f]
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Lady L. T am now fully convinced of the
advanmgcs derived from Mountains, and will
never be weak enough to wifh the Earth were a
perfe&t level furface, ?

Ment.  To the benefits I have already fpeci.-
fied, T multadd their importance by the produc-
tion of Metals and Minerals 5 as the mountain-
ous parts of the Earth, though apparently only
very large and high Rocks, frequently covered
on the outfide with verdure and herbage, are
interiorly compofed of Mines which contain all
thofe produ&ions, to which we annex the idea
of intrinfic value, Mountains, by the diverfity
of the (oil, are remarkable for producing the
greateft variety of vegetables, and peculiarly
thofe appropriated to medicinal purpofes ; they
allo prove in fome degree boundaries and de-
fences to the territories and kingdoms in conti-
nental countries,

Lady M. When you are defecribing Moun-
tains, you fometimes mention Rocks 5 1n what
degree, my dear Mentoria, are they counected ?

Ment. All the Earthy fubftances of which
fome Mountains are compoled, and with which
they might once have been covered, have for
ages been wathed away from their fummit, and
nothing is left remaining but immenfe Rocks,

that
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that ro tempeft has been able to deftroy, which
caufe the tops of Mountains to be bare and
pointed, and occafion thofe mafles of Rocky
fubftances that frequently fall from tremendous
precipices. When Hills and Rocks are found
formed of a hetefogen.eous mafs of Marine pro-
du&ions in inland fituations, fuch as thellsand
ftalks Qf Sea-weed, and in other refpects of a
fimilar quality with thofe which {tand within
low water mark, it is reafonable to {uppole they
are {o many wrecks and monuments of the ge-
neral devaftation the Deluge produced ; as a mafs
incorporated with petrified Sea hodies cannot
otherwife be probably accounted for at (o re-
mote a diftance from their genuine native {ource.,

Lady L. Are there not a great number of
Rocks in and near the Sea ?

Ment,  Undoubtedly, and which frequently
produce the moft fatal effects to mariners by the
calamity ufually called fhipwreck, occafioned
by the veflels dathing againft the Rocks. Thefe
fubftances are formed of the common fediment
of the Sea, as fand, bones of Fifhes, ftalks of
Sea Weed, empty Shells, and a variety of ex-
trancous marine produtions, that are rolled in-
to beds by the conftant agitation of the Waters,
and thus being blended together; by the violence

of
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of the flux and reflux of the Sea, are banked up:
towards the thore, which is the caufe of the in-
clination or dipping of Rocks. No fooner is
this ftratum laid, than there is a continual ac-
ceflion of the fame matter, till the mafls has
reached a certain heightin Water. Thefe loofe
materials, as foon as vegetation commences, are
adhered by a ftrong cement, and aflume the con-
filtency of Stone, and frequently appear like
white Marble, capable of a high polifh: this:
definition I hope will give you a clear idea of
Rocky fubftances.

Lady M. 1 now have a clear notion of
Rocks and Mountains, but pray Mentoria def~
cribe what Volcanoes are, and by what means,
produced ?

Ment., Burning Moeuntains, ufually called:
Volcanaes, contain in their interior parts ful-
phur and bitumgn, with other combuftible mat-.
ter, which ferve as food to a fubterranean fire..
The orifice fiom which the eruptions proceed,,
are often of great extent, from whence iffue
flame, f{treams, or rivers of bitumen, fulphur,_‘
melted metal, and clouds of calcined ftones,
cinders, and enormous mafles of Rocks, which
are tremendous in their operations, caufe Earth-.

quakes, deftroy cities, overthrow Mountains,
and
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and agitate the Sea, In Europe there are three
remarkable Volcanoes, Mount Etna, Mount
Vefuvius, and Mount Hecla, In Afia apd A-
merica there are a great number of burning
Mountains that fometimes emit fire and fmoke,
and alfo in Africa there are feveral phznomena
of this kind. In continental countries, the
Mountains ufually form chains, and in Iflands
are generally more diftinét and raifed above the
Sea in pyramidical or conical forms, and are
denominated Peaks; all thefe prominences are
mafles of Rocks heaped one upon the other,
from fome of their fummits occafionally emit-
ting burning matter fimilar to Volcanoes. Pre-
cipices that are between Rocks, are caufed by
the finking of Rbcks, from the effet of air and
froft which feparates them, and by the joint ef-
fort of torrents, they are divided into a variety
of cleft forms,

Lady L. 1 believe the next fubject you are
to illuftrate will be Rivers; I expelt they will
prove a pleafing contraft to the burning Moun-
tains.

Ment. 1In defining the properties. of Rivers,
we fhall find they are only Waters defcending
by their gravity to lower parts of the {urface of
¢he Earth, in proper channels, and are entirely

0CCa~
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occalioned by great quantities of Water col-
leCted on tlie tops and ' fides of Mountains and
h'gh lands, from the accumulated vapours of
Rain, Snow, Fogs, Dews, and alfo Clouds,
which run through various chinks and apertures
into their internal cavities and refervoirs, til-
they are completely filled. The fuperfizous
Water afterward flows through various channels.
and recefles to the fides of Mountains, where
they form in concavities Pools, Ponds, or Lakes,
and alfo operate as bubbling Springs, many of’
which are of a perennial, others of an interimit-
ting, and fome of a reciprocating quality.
 Lady M. Y have heard you frequently men-
tion the Head and Mouth of Rivers, what do.
thefe terms fignify ?

Ment.  The Head of the River is the {ource.-
from which it firlt {prings, and the Mouth im-
plies where it empties or difcharges itfelf into
fome Sea : thus the Nile rifes in the Abyf{linian
Mountains and falls into the Egyptian Sea, a
fituation immortalized in Fame, by Lord Nel-
fon’s brilliant vitory.

Lady L. T recolle® your thewing me the
feven Mouths of the Nile, in the maps of your
facred hiftory.  Pray, Mentoria, what are the
prmuml benefits that we derive from Rivers ?

ﬁ/fi';’ir’;c
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Ment. They are fo diffufive, I cannot pof-
fibly reduce them to any fpecific form or num-
ber. In the firft inftance, their flux and reflux
occafioned by the influence of Tides, which 1
have already explﬁined, are produced by the at-
tractive powers of the Sun and Moon on the
Ocean, and prevent that {tagnation which would
inevitably render the water of a putrid quality,
confequently of a deftru@ive tendency. 1In the
next place, Rivers fupply water for the general
accommodation of life, are indifpenfibly necel-
fary for Navigation, driving of Mills, working
of Engines, and a variety of other important
purpofes, beyond my ability to fpecify. Rivers
poffefs many extraordinary qualities ; the prin-
cipal Rivers fall into the Sea; but there are
{fome that lofe themfelves in the fand, and others
that appear to penetrate into the Earth s itis
alfo obfervable, that in inland fituations at a dif=
tance from the Sea, they flow 1n a dire& line,
but as they are near their Mouths they acquire
more of a winding or ferpentine courfe in their
progreflion.

Lady L. Pray, Mentoria, whatare Lakes ?

Ment., A Lakeisa (’;anding,poof, or great
colle&ion of waters, which differ in quality &
{ome have no conne&ion with any River, and

from
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from which no water goes out ; others do re.
ceive Rivers, and from which al{o others run 2.
and there are fome which only receive Rivers,
I fhall not fpecify the different Lakes, as I fully
explained that branch in my Le&ure on Geo-
graphy.

Lady M. As you have finifhed your ac-
count of Rivers, I fuppole the nex: fubje& of
your inftru@ions will be the Sea.

Ment. Seaisa general term adopted to ex-
prefs the immenfe body of (alt water oppofed to-
that of Rivers, which is of a different quality 3
though thofe vaft briny expanfes that encom-
pafs the Globe, with ftriQter pfo-priety are de-
nominated the QOcean, the word Sea being with
more juftice applied to denote a particular pare
or divifion of the general mafs, often fo called
from the countries it wafhes, or from other
circumftances, as the Frith Sea, Mediterranean
Sea, &c. &c.

Lady L.  The Sea is an obje& that I con-
tempiate with great delight ; therefore I wifh
to be informed of its dimenfions, und molt im-
portant ufes,

Ment. The extent of the fuperficies of the
Sea, compared to that of the Land, is not pre-
cifcly afcertained, though it is gencrally fup-

pofed
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poled to exceed two thirds: As the Waters of
the Earth muft neceffarily rife to the furface
thereof, as being {pecifically of a lighter quali= .
ty 5 it was expedient there fhould be large ca-
vities, as receptacles to contain them, or they
would have overfpread the fuperficies of the
Globe, and rendered it uninhabitable for ter-
reftrial animals.

Lady M. What would have been the im-
mediate caufe of that dreadful effe& ?

Ment. The centre of the Earth is fuppofed
to be of a magnetic quality, by being the com-
mon centre of Gravity, to which all objeéts on
the Terraqueous Globe invariably are attrat-
ed ; and as it is the nature of Fluids, that they
equally yield to equal powers, and the power of
attraction being every where equal, at equal dif-
tances from the centre, it follows as a natural
confequence that the {uperficial parts of the Wa-
ter will every where conform themfelves to an
equi-diftant fituation from the centre, and l;y
that means conftitute the furface of a {phere, as
far as they extend.

Lady M. This rationally accounts for what
before appeared to me inexplicable ; but pray,
my dear Mentoria, what is the depth of the
Sea ¥

Ment,
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Ment. The depth or profundity of the O-

cean 'n fome places is afferted to be unfathom-
able, and in others variable, fome few parts are-
above 2 mile deep, but the moft common
depths are from 66 to 150 fathom ; and the
proiundities are much lefs in Gulphs and Bays
thau in Oceans ; and in general‘ the depth of the
Sca bears a great analoﬂy to the height of moun-
tains on land,

Lady L, T am forprized fo many Rivers
falling inte the Sea, do not caufe it to over-
flow,

Ment. The chief caufe why the Sea does
not ‘encreafe by the means of a valt acceffion
of waters from Rivers, is principally occafioned
by the Waters returning from the Sea by fubter-
rancan. cavities, and aqueduts, through vari-
ous parts of the Earth ; and alfo from the quan-
tity of vapours raifed from the Sea and falling
on the land which by that means caufe only a
circulation, but no increale of Water.

Lady L. It is furprifing that the Sea, which
frequently appears fo tempeftuous; does not at
thofe periods inundate the land.

Ment. Tt can only be afcribed to the om-
nifcient decrees of an over- ruling Providence 4
that the Sea fhould compofe itfelf to a level;

equal
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-equal fuperficies, and with the Earth be com-
prifed into a fpherical form, and that it {hould
alfo be defined by ftrands, {hores, and certain
limits :- as however the Sca may appear to rage,
its Divine Creator thus proclaims, ¢ thus far
fhalt thou go, but no further’’! Notwith{tand-
ing the Sea does not exceed its bounds in a de-
gree to prove deftructive, in fome inftances fe-
veral encroachments have been made, of noim-
portance when confidered as relatively connected
with the general ceconomy of the univerfe. It
is a matter of difpute whether thofe encroach-
ments made by the Sea on the land, or whether
the Land or the Water are gaining on each o-
ther, in this terraqueous Globe. -~ In Great Bri-
tain {everal encroachments have been remarked ;
in the time of Auguftus, the Ille of Wight was
a part of the Ifland of Britain, fo that at that
period the Britons croffed over towards it with
carts loaded with T'in. In general on the Eaft-
ern {ide, the Sea has gained ground, whillt on
the Southern and Weltern it has increafed in
fome places, and loft in others,

Lady L. What produces the beautiful Wa\/es
and different appearances of the Sea?
Ment. The natural effe@s of the Flux and

Reflux of the Sea, by the mutual attra&ion of

the
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the Sun and Moon, but principally of the latter,
which I have fully defcribed in my explana-
tion of the doltrine of Tides, as produced by
the univerfal power of the Laws of Gravity
and Attra&tion. The Waves, Billows, and
Surges which caufe fuch a varied fublime effe&,
are occafioned by the agitation of fo vaft a body
of Water, by the efforts of the Winds and the
joint influence of the Tides: and their diverfity
of tints and hues is derived from the Solar rays
emitting light in peculiar dire&ions. The falt-
" nefs of Sea Water is on very rational grounds
aferibed to Mines and Mountains of Salt dif-
perfed in the depths of the Sea j this faline pro-
perty is of diffufive utility, as it preferves the
great expanfe of Water from the effeés of pu-
trefaltion, by keeping it pure and uncorrupted ;
it alfo renders the Water more denfe or heavy,
and confequently better {uited to fuftain fhips
of large burthen, and promotes the purpofes of
navigation' by being lefs liable to freeze, and
thereby prove inacceffible, and alfo to nourifh a
variety of beings whofe native Element is the
Sea, and lafily, to fertilize lands by the falutary
effeéls of its faline vapours, and the qualities
that are extratted from its extraneous matter,

as manure.

Lady
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Lady M. You have given me fo clear an 2c- -
count of the Sea, that next Summer, when I
go to Weymouth, I fhall view it with peculiar
pleafure and attention.

Ment.  "There yet remains many wonderful
properties for me to defcribe, in particular, ref=
pecting fubmarine vegetative produ@ions, which
include Plants, Shrubs, and Trees, that grow
under the Sea, or on its immediate coafts.

Lady L. T have frequently feen Sca Weeds
of varied delcriptions, and have had many in
my pofleffion,

Ment. The Submarine vegetables are di-
vided into three clafles, Plants, Arborefcent
Shrubs, or Corallines, and Coral Trees ; as
the hard fubflance of which thefe produ&ions
confift is called Coral. The texture and form
of thefe varied obje&s are fo well known, 1
fhall not attempt to defcribe or enumerate
them ; they differ very effentially in their ori-
gin from the nature of terreftrial Plants, which
are germinated from a feed, and derive their
nourithment from the Earth by means of their
root and fibres, whilft Sea Plants are fixed by a
broad bafis to the hard furfaces of Stones and
Rocks, and appear to receive their nutriment
and growth through the general component parts

of
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of their badies, and have no Seeds or Flowers.
As thefe plants are confiderably lighter than
Sea Water, they are confequently fupported by
it ; and when by accident they are torn from
the fubftance to which they adhere, they fwim,
and are wathed on fhore by the furges of the
Sea, and by being calt on the Coaft, afford im-
provement to the curious, benefit to thofe em-
ployed in agriculture, and alfo in glafs manu-
factories, by burning the Sea Weeds for the
falt their afhes contain.

Lady M. 1 never before knew that Coral is
a Sea produdtion.

Ment. The fpecimens you have feen, dif-
fer very effentially from the Corallines 1 have
juft mentioned. The Coral you admire is 2
vegetable Spar or Cryftal, that the Earth pro-
duces, which is nourithed by Sea Water; it
chicfly grows upon Rocks in various fpecies,
forms, {izes, and colours; the moft perfect fort
of Coral is the red and white, as the black Co-
ral is in fa& only a fubmarine wood. Befides
this genuine kind of Coral, there is a fpurious
fpecies, called Madiepore, of which ther eare
fome in, Canada of a lively blue hue. The
form and growth of Sea Plants are a (triking

proof of Divine fkill, and that the motion of the
‘ Water
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Water extends to a confiderable depth ; as thofe
Plants which grow at. the bottom of the Sea,
and at a great diftance from its furface, gene
rally are of a flat form, in fome degree refem-
bling the conftru&ion of a fan, but not with
lateral branches like Trees, which formation
1s peculiarly adapted to enable them to encoun-
ter the flux and reflux of the tide, without fuf-
taining any injury as to their figure or duration,
In the moft profound abyfles, of the depths of
the Ocean, Mr. Ray thinks it highly. probable
there are neither Plants nor Fithes, as their re-
mote fituation from the external furface would
render the portion of air, and the fupply of in-
{e&s as food, inadequate to the purpofecs of ex-
iftence ; and from the influence of their aquatic
element; Submarine Plants are of a dufky olive
colour, but never of a vivid green hue, like tey-
reftrial vegetables ; though many are of the moft
delicate texture, and pofleffed of inherent beau-
tiful colours : and to the variety I have already
enumerated, the Sponges which are. common
in ufe, conflitute a ditin& order of Submarine
Vegetables, '

Lady L. Do we not derive feveral adyan-
sages by being inhabitants of an Ifland ?

P Ment.
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Ment.  We are benefitted very effentially by
our infular fituation; in the firft inftance, by
the extent of Trade and Commerce, and alfo
by the confequent influx and conneétion with
the moft diftant regions, which accumulate
wealth, and tend to the general civilization of
the inhabitants of fuch a diftinguithed Ifle, bleft
by local advantages, and protected by lenient
laws adminiftered with impartial juftice. Not-
withftanding you are well informed refpedting
the principal Iflands in the different parts of the
Globe, I muftadd fome remarks refpe&ting the
New Iflands that are fometimes produced by
the fudden operation of fubterranean Fires, or
by the more gradual procefs of fediments of
W ater, thefe are but rare; but there are many
New Iftands occafioned by the Mud, Sand,
and Earth, which the Rivers or the Sea convey
to different parts of the Globe ; the Sea alfo by
retiring from certain Coafts, and by encroach-
ing on others, and thereby covering the loweft
part of the furface, by that means produces the
fame effe@s; and it is obfervable, there are but
very few iflands in the middle of the Sea, but
chiefly near to continental countries, where they
were probably formed, either by the retreat or

approac.h of that irrefiftible body of Water, I
{hall
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{hall now clofe my account of Iffands; I hope
you are truly fenfible of the individual and gene-
ral bleffings we enjoy, as natives of a land en-
lightened by Chriftianity, refined by the pro-
~ grefs of Arts and Sciences, and protected by a
wife Conftitution, which is the bafis of Civil
and Religious permanent fecurity.

Lady M. Itis impoffible for me to exprefs
spy gratitude for the difpenfation of the blef-
fings you have enumerated ; and I regret the
probability of your having completed your ac-
count of the Sea.

Ment. Concerning its general properties,
I have little more to obferve, but as I have eni-
deavoured to explore its moft profound recelles
and its abundant produdtions, it is in fome
degree neceflary for me to make fome remarks
concerning its various Inhabitants. In this
refearch, Pifhes are the firft clafs of beings, that
prefent themfelves to our view, which may be
thus diftinguifhed ; firft of the cetaceous kind
that includes the Whale in all its varieties, the
Dolphin, the Grampus, and the Porpoife, which
in fome degree refemble Quadrupeds in their
internal cenftru@ion and habitudes, and cannot
fubfit under the water, for any confiderable
length of time ; the next tribe are of the Car-

2 tilaginous
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tilaginous kind, which have cartilages or grif-
tles inltead of Bones, and are fubdivided into
the Shark, and Ray kind. The next are the
fpinous kind of Fifhes, or thofe of the bony
kind, which are fo numerous, they are fome-
times divided into a variety of claffes, to denote
their feveral properties, fome of which poflefs
a poifonous quality. The laft order is Shell
Fith, which are thus ranked. 'Lirft the cruf-
taccous kind, fuch as the Lobfter, Crab, Tor=
toife and Turtle ; next the teftaceous fpecies,
the fhell of which may be confidered as its ha-
bitation : as thefe fubjeéts may be traced in
infinite variety, as the means of' giving you a
clear idea of their feveral generic “diftinétions,
1 thall inform you that Ariftotle divided them
in the following ‘manner. The univalve, or
tusbinated, which confift of” one piece like the
fhell of a fnail; fecondly the bivalved, confifting
of two pieces united by a kind of hinge, as an
Oyllcr; and laftly the multivalve, confifting of
more than two pieces, many of which tribe are
formed of a number of parts, All thefe vari-
ed {pecies are found in different depths of the
Sea, and are valuable in proportion to their
beautiful, or rare properties.

Lady
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Lady L. A friend of mine gave me a col-
le&ion of fhells which I greatly elteem,. I be-
lieve he breught them from the Ealt Indies :
Pray Mentoria, are not Pearls produced froms
fome kind of Shell Fith?

Ment. "The molt rare and beautiful fpecies
of Shells are brought from Eaftern regions ;
your prefent will appear doubly valuable, if you
not only admire it for the varied exterior elegance
of its feveral fpecimens, but alfo refle&t
that the moft minute article has been the abode
of fomeanimated being. Pearls, as you rightly
imagine, are the produ&ion of Shell Fifh, ma-
ny of which are found to contain Pearls, but
particularly that fpecies which has cbtained
the name of the Pearl Oyfter; it has a large
ftrong fhell of a whitith hue, exteriorly of a
wrinkled rough texture, and in the infide of a
filver colour and fmooth quality, from which
what we call the Mother of Pearl is produccd,
The Oylters which contain the fuperior kind of
Pearl, are principally found in the Gulph of
Ormus, and feveral partsin the Eaft Indies,;
though there are Pearl Fitheries eftablithed in
various places in the Afian and American feas,
and thefe valuable Opyfersare procured by a ree
gular procefs of diving for them to a confidera .

Fig ble
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~ ble depth, which is effeGed by the efforts of
{kill, undaunted by imminent danger.  Pearls,
which are efteemed as an elegant coftly orna-
ment, nextin degree to precious ftones, are
nothing more than a preternatural excrefcence of
the Fith, probably not the effe& of difeafe,
but only produced by fome extraordinary means
from the fame matter that conftitutes the thell.

Lady L. It is extremely kind of you to give
us fuch a particular account of thofe ‘things
which we fo often view, but have ‘never ferioufly
regarded.

Mint. " T have endeavoured to deferibe the fe-
veral kind of Fiflies, which you muft ftrive by
fome other means to be circumftantially ac-
quainted with. ~Fifh in general may be regard-
ed as inhabitants of the Sea ; though fome par-
ticular fpecies live in freth Waters,' and others
migrate annually to Rivers ‘to depofit their
{pawn, which could not be fo fafely difpofed of
in the tempeftuous depths of the Ocean. The
CCf}ﬂru&ion of Fifthes is admirably adapted to
their peculiar fitation ; the air-bladder with
which they are almoft univeffal]y endued, ena-
bles them to refpire in an element apparently un-
congenial to that purpofe. ~ Their fins, and tail

are formed of a texture,. to accelerate their pro-
g refs,
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grefs, and keep their body in proper equilibrium
and due courfe: and their great fecundity
wifely ordained for the prefervation of each fpe-
cies, as they are not only food for Man, but
the objects of prey for all f{uperior kinds of
Fithes, which make regular depredations on
each other, and fubfift by that means, and on
the infeés and plants the Sea produces.

Lady M. Are not Fifhes a very wonderful
tribe of animated beings ?

Ment.  Without doubt, and diftinguithed by
feveral C]‘ar"'@(erlﬂu marks, as well as by great
mequalities in their (hmcnﬁons fome being fca-
Iy, others covered with fkins of a fmooth furface,
and many defended by a coat of a hard. yetoften
of a brittle quality : they are alfo fubjet to great
variations in fize, fome being of a large magni-
tude and others diminutive ; and great numbers
fit for food, but fome particular fpecies of a
poifonous nature.  Befides Fifhes, there is ano-
ther kind of animals whofe proper element is
the Sea ; fuch as Seals in their feveral varie-
ties, the Walrus and the Manati : thefe crea-
tures all form a diftin& clafs in the {cale of be-
mgs, by being compounded of heterouenous
qualities, which render rhcm, notwithltanding
they are animals, nearly allied to the Cetaceous

tribe
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tribe of Fifhes; asthe Seal and Walrus have
a kind of members refembling four feet, confe-
quently approach nearer to quadrupeds than to:
Cetaceous Fifhes; but the Manati by having
only two fore fect, refembles the Cetaceous
kind more than quadrupeds. The Seals, and
Walrus alfo, from the pecuhar conftru&ion of
their heart, can fubfift either on Water or
Land: but the Manati fpecies cannot properly
be termed amphibious, as they never entirely
leave the water, but only advance their head to
the thore to eat grafs and herbage: they are
fometimes found in Salt Water, but chicfly in
Creeks and Rivers near the Sea, but not very
far from land.

lady L. WWhat do you mean by am-
phibiocus animals, my dear Mentoria : is the
Sea Bear of that quality ?

Ment. The Sea Bear, which is often called
the W hite Bear, the Polar Bear, or the Sea Bear,
is not of that clafs, as it only lives occafionally
on the fields of icc in the frozen Seas, and at
other times on land. The term amphibious
is properly applied to fuch animals as are con=
ftru@ed to breath the air, but pafs the greateft
part of their time in the Water, as that ele-
ment 2ffords them the moft food, fuch as the

Frog,
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Prog, Otter;” Beaver, &c. &c. and likewile
{0 feveral fpecies of plants as grow either on
Land orin' the Water, viz. the Alder, Wil-
low, &c. &c.

Lady Mary. 1 fear you have finithed your
account of the Sea, its productions and nu-
merous inhabitants ; and I anticipate with
much concern that your inftru®ions on Natural
Philofophy are nearly terminated. '

- Ment. - There yet remains another branch
of exiftence immediately conne@ed with the
Sea, called Zoophytes, that are not produced by
the ufual courfe, but by difle®ion; as, if they
are divided into feveral parts, each becomes in
due time a perfe& animal ; fuch as the Polypus,
or Polypes, which according to their varied
fpecies have different names. There is alfo
another wonderful genus of Sea animals that ap-
pear to be a kind of animated plant, and grow
upon the furface of Rocks, Pebbles, Stones,
&ec. to which they fo firmly adhere, it is with
difficulty they are feparated without effential in-
jury to their texture. They are of various fpe-~
cies, forms, fizes, and different colours, one
in particular, is called the Sea Anemone, and
others refemble young Aloe leaves, and many

when
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when expanded, appear like Flowers beautifully
variegated., -

Lady L. How can thefe produ&ions that
refemble flowers, be animals ?

Ment. It is evident they are pofleffed of
animal powers, from the motions and a&ions of
their bodies; and they are afferted to be very
expert in catching and devouring their prey ;
fuch as Crabs, &c. &c. To this wonderful
clafs of beings, the Polypus, the Earth Worm,
and all the varieties of the Sea Nettles, properly .
belong, and very probably alfo, thofe that pro-
duce Coral, and Spanges.

Lady M. The next time that I am on the
Sea coaft, I will endeavour to get fome of thofe
Animated Plants; as ] fhall take great pleafure
in fuch curious Phanomena.

Ment, 1 have confidered the Earth, firlt as
a Planetary Orb, performing its annual courfe
round the Sun j fecondly, as a Terraqueous.
Sphere compofed of Land and Water; and
laltly, as a Congregated Globe, inhabited by
myriads of beings endued with powers fuited to
their {tate of exiltence. On" a philofophical
furvey of-the operations of Nature, it appears.
evident, that the Deity in a variety of inftances,
gradually unfolds his divine attributes in the ge=

nerak
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ueral fyltem of the Univerfe. In the animal
claffes, the gradation is progreflive from Man
to the Ape; from the Ape to Quadrupeds ;
from Quadrupeds to Cetaceous Animals ; and
from thofe tribes to Birds, Fithes, and Reptiles.
By extending this refearch il further, we may
clearly trace the degeneration from Reptiles to
Infetts; from Infe&tsto Worms; from Worms
to Zoophytes; and from Zoophytes to Plants.
In each variation the declenfion is marked by a
combination of qualities ‘which have a kind of
analogy, and form a regular thade that conne@s
every genus mto a fyRem of perfe@ order, and
organic harmony.

Lady M. 1 had no idea there were fuch
fimilarities and conne&ions as you have fpeci-
fied 5 but am now clearly convinced, that every
part of the Creation abounds with pertetions,
which are not fufficiently the obje& of atten-
tion,

Ments The Univerfe proclaims its Maker’s
praife, by the varicus proofs it exhibits of Di.-
vine Excellence’; bleflings which are diffufively
difpenfed, though but imperfeétly eftimated or
acknowledged.  Qur gratitude fhould be pecu-
liarly excited when we refle&t, that in the gene-
ral feale of Being, the Human Race hold the

firlt
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firft clafs. This fuperiority arifes wholly from
their intelleQual faculties ; as feveral ‘inferior
{pecies exceed them in. ftrength and magnitude,
and by the operations of inftinct, equal “them
in ingenuity, -and many other valuable qualities;
therefore their pre-eminence alone originates
from the pofieflion of Reafon, and that immortal
pure intelligence of Mind that render them
capable to judge between Goodand Evil, and
‘to contemplate the woiks of their Creator.
The general fubordination that'may be deline-
ated in all parts of Animated Nature, as ne-
ceflary to the exiftence and welfare of every
member of each fpecics, infpires a contempla-
“tive mind with acquiefccﬁt reﬁgnétion refpect-
ing the feveral {tations and allotments in life,
which conftitute collateral degrees, conform-
' ing to thofe in the Animal Genera, as relative
‘to diftin&ive qualities.  Thofe properties which
exalt Human Nature- to its greateft poflible de-
oree of perfe&tion, are univerfally difpenfed;
“fuch as Reafon, and the various operations of
Intelle&t ; whilft partial diltinGions, as ele-
“vated Rank, Riches and Power, are only oc-
~cafionally beftowed to fulfil the general pur-
- pofes of order, requifite’ for the benefit-of ‘the
Community ; as individaally, thofe poffeffions

‘ neither
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neither enfure happinefs nor prove an exemp-
tion from the various conflifs and viciffitudes
of temporal events. On an impartial retrof-
pe& of Human Frailty, and a jult ftatement
of Divine Mercies and difpenfatiqns, thofe
muft be confidered as ineflimable that deliver
Mankind from the dominion and penal confe-
quences of Sin, by the perfe& atonement of
our blefled Redeemer! Let thefe fublime truths
enlighten your minds, and produce humility in
its moft comprehenfive and refined fenfe, which
in the higheft ftation, is not inconfiftent with
dignity of character ; endeavour by your exam-
ple and precepts, to ftem the current of popu-
lar error in all matters that operate againft the
fuggefltions and decrees of Moral Prmcnples.
By your general condu&t evince an uniform - de-
vout reverence for the' Chriftian Religion, Ho-
ly Ordinances, and Sacred things ; but above
all, as the ultimate criterion of your duty, che-
rifh an entire, unlimited confidence in the Pro-
mifes of God, and the efficient Protethn of hig

Divine Providence!

FINIS.



DIRECTIONS 7o Ta: BINDER.

The GLoBE to face the Title.

Table of Diameters and Diltances of Pra-
NETS, 'toMace Pacan . =7 o 8 fubgia 28

The NoRTHERN CerLestriar. Hewmi-
SPHERE, and the SouTHERN CELESTI-

AL HEMISPHERE, to be placed between
Pages 54 and 5y, on a Guard,

Liftof CoNsTELLATIONS& ST ARS to face p.8a

T N e e e

ERR ATA,

Page 6. Line 5. for is, read iz,

w8, = 20, for bid, read hidden.

w—— 58, = 19. for Plecades, read Pleiades,
— 66, == 27, for 75, read are.

17, for Archemedes, read Archimedes.
e J4.5, == 8, for 75, read gre.

[= e ) 70.

e 167, =~ 13. for requires, read require,
o 244 == 9. fOr furrounds, read furround.
oo 249w §8, for Paraftlenay vead Parafelens,

















