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TO HER ROYAL HIGHNESS 

THE PRINCESS AMELIA. 

WITH the greateft Deference and 

Ref pect, I have the honour to prefent 

the Sequel to Mentoria to your Royal 

Highnefs's confideration; if my per­

formance fhould obtain your approba­

tion, and in any degree prove conducive 
to your inftr_uction or amufement, my 
ambition will be an1p-ly gratified. 

I am perfectly convinced your acquii.rcd 
accomplifhments and innate amiable qua­
lities, may jufily claim the tribute of 

Applaufe; but as Praife is too apt to de­

-generate into Adulation,. I fuall purfue 

the unerring dictates of Simplicity and 

Truth, and with the rnoft ardent zeal 

exhort you to perfevere in the attain­

ment of Knowledge,. in every depart­

ment of mental cultivation. 

Elevated Rank bears no fpecific weight 

1n the Scale of 1\1crit, unlefs it is coun­

terpoifed by Moral Excellence and In­

tellectual Trcafures; let this cqnfidera-
a 2 tlon 
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tion excite in your Royal Highnefs aff 

invariable emulation to Dignify your 11-

Iuftriom; Birth, by the Brilliancy of your 

intrinfic Virtues. 

Accept, Moft Gracious Princefs, my 
fincere vvif11es that you may attain pre. 

eminence in every ennobling property 

that can inforn1 the U nderfianding, or 

refine the Heart; as the means of effect­

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 preducc in your Royal Highnefs, that 

dignity of character az,1d confiftency of 

conduct, which will infure Prcfent Hap­

pinefs, and en-title you. to Future Re­

ward : in the earneft hope that you may 

enjoy thefe Bleilings to the fulleft extent, 

I remain with the moft profound R er 
peel, and perfect Submiilion, 

Your Royal Highnefs's 

f\.Aofl Devoted and Obedient Serran t, 

IJline'011
• · A 1 A1ur1y 

z5'h Ma,ch, 17)9• n 7., I • 
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PREFACE. 

THE Author prefents the following 
Dialogues on Afironomy 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· 
f ubjecl:s {he has chofen are of fuch a f uh­
lime nature, and their fcientific proper­
ties fo diffufive and profound, it may be 
needful to obfcrve, that !he has endea­
voured to felect only thofe branches that 
tended to promote the general defign of 
her performance, which was principally 
to >nfpire young minds with due reve-

a J rencc 
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rence for the uni verfal operations of Di­
vine \rVifdorn, manifdl: in the vari0us 
parts of the· Creation. In a ,vork of this 

kind, it is impoilible to offer any thing 
new, or that has not been more ably dif­
cuffed by perf ons of fuperior abi1ities and 

refined claffical learning; yet it may be 
productive of great benefit to the ri fing. 
generation to pface thefc axioms or ftlf­
evident truths 111 fuch a point of view,. as 

to imprefs the Juvenile Rec1der with a 
juft conception of-- the regular 0rder of 

the lJniverfe, and the co:1ateral' clepen·d­

ence of every atom of ,vhich it is com­

pofed. The prevalent relaxation in the 
fyfl-em of moral rec.~itude, claims the 
moft energt?tic exertions to counteract 

its pernicious confequences ; and no re­

medies. can be fo efficaciou-s as thofe that, 

by early permanent imprdEons, invigo:.. 

rate the ptinciples on the immutable ba:.. 
fis of holy [onf-idence, d'erivcd from· the 

emanations of the St1preme Being, w~ich · 

Philofophy unfolds) and renders· con~ 
forrnlblc 
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formable to our finite powers. It may 

perhaps be deemed prefumptuous in the 

Author, to attempt a ,vork replete with 

fuch abfhufe and vari'ed fubjeds for in­

veftigation; ilie therefore as the means of 

extenuation 1 begs leave to plead, that {he 

hopes and trufts her zea l will be accept-
, 

cd, as a fubftitute for the defects which 

fne is confc ious the moft candid Cri tic 

n1ay difcover in the execution of her 

plan. Afironomy and Natural Philofo­

phy iliouid be confidered the native 

fpring of drgnified human fcicnce, as 

being the fource from which the rn oft 

fublime and general infiructions are ob­

tained, it confeque~tly cannot fail to be 

effentially beneficial, to convey thofe fer­

tilizing fircams of information into a va·-, 
riety of different channel's, and to trace 

their caufcs . and effeus in every object 

our ideas can compafs, from the f pan­

g led Et herial Firmament to the opJgue 

regions of the Earth, and the profound , 

abyfs of the Ocean . Th cfc refcarchcs 

unavoid-, 
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1.1navoidably produce conviction of the 

Divine Efficient Power and Omnipre­

fence, which in youthful minds, un­

warp~d by prejudice, and unfullied by 

imm0rality, infallibly operates as an an­

tidote againft the inroads of Vice, and 

in every age, ftate, and condition, prove~ 

a perpetual incitement to Virtue .. 
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DI ALO GUE I. 

MONDAr. 

On Afironomy, and the Sun, and 
Planets. 

/ 

lkfentoria, 

I have no doubt, my dear Lady Mary, you 
recollect that in our converfation on the 

Sciences, I engaged on fome futme occafion 
to expatiate more fully on the fubjeB: of Arrro­
nomy~ on which I wifh to fix your attention, 
and will u fe my befl: endeavours to exp Iain the 
Elements of that fublime fiudy. 

Lady Mary. I am rejoiced, 
have fo fpeedjly fulfilled your 

B 

Mentoria, yon 
kind intention, 

and 
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and I !hall hope to derive much entertainment., 

as well as improvement, from your infirucl:ions, 

on a branch of education, of which I have fo 

flight a knowledge. 

Ment. You have an idea (though perhaps 

an imperf eel: one) of what are ufually called 

the Heavenly BoJies, or luminaries, which ap­

pear in tl e ·Celeflial Hem if pheres; I {hall 

therefore proceed briefly to defcribe the Solar 

SyClem, which comprehends the Sun, all the 

Planets, their Satell; tes, and al fo the Comets. 

The Sun, which is the • center of this f1f1cm, 

continues fl:ationary, that is, always in the 

fame place; but revolves upon his own Axis, 

in the fpace of ~bout twenty-five days and aa 

half. The Planets, which are :r~vcn .in num­

ber, confl:antly move round him in their refpec­

tive fpheres. The names ef thefe Planets, 

which arc ranked according to their feveral dif­

tances from the Slfn, are, 1\1ercury, Venus, 

the Earth, Mars, Jupiter., Saturn, .and the 

Georgi um Sidus. Mercllry, and Venus, are 

called Inferior Planets, in confequence of the~r 

moving within the Earth's orbit, by which is 

to be underflood, the being nearer to the Sun. 

Mars, Jupiter, and the Georgi um Sid us, are 

~yled fupe1·ior Planets, becaufe their orbits or 

paths 
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paths are without that of the Ea,-th, which 
confequently removes them further from the 

Sun. The term Planet i-s ·derived from the 
Latin word Plane/a, roving:, or wandering, 
which denotes their quality. 

Lady Louifa. I wait with eager e""pecl:ation 
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 bojy of fire.-DoB:or 

Herfchel, in fame late obfcrvations, appenrs 
to be of a different opinion, and afferts, tk,t 
the Sun is an cpaque body, and has hills, and 

vallies; but as this is a n~w theory, it m:1y 
-be befl: to regard it only as f11ch, till the point 
is proved beyond the pofTib ili ty of a doubt. 
T he diameter of the Sun is computed to b~ 
£93 ,522 Englifh miles, his di(lanc~ from the 
Earth, 95 .millions of miles, and hi .., proportion 
of magnitude compared with the Planet \-\ c: 

inhabit, more than a million times as large. 
Lady M. I am aftonifhed at your account 

of the Sun's dimenfions: it does not appear of 
.fo great a fize as you de[cribe. 

Men!. Which is to be afcribed to the im­
menfe diflance the Sun is from the Earth: 
it is from this caufe, that the 1\1 oon does not 
appear fmall proportioned to her real fize, 

B Z when 
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when compared with the Sun, as fhe is f@ 

much n~arer to us, eve_ry difl:ant object feeming 

as a natural confequence le[s, the farther it is 

removed from our view. 

Lady L. How wonderful it is, that thefe 

bodies !hould appear fo bright and perform 

their courfes with fuch regularity. 

}dent. You will ceafe to be furprifed at 

thefe d-Te~ s 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 convinced, 

with the R0yal Pfalmifi, th::it " The Heavens 

" declare the glory of God, ar:d the Firmament 

" fheweth his handy-work." 

Lady L. I can clearly di[ccrn the brilliancy 

of the Planets; but have no idea of their form, 

or fubfiance. 
Men! Their figure is that of a fphere,, 

or globe, and their motion confifls of revolving, 

or turning round upon their own Axis, from 

W efl: to Eafl; they alfo purfue a regular pro­

greffive motion from W efl: to Eafl:,_ through 

their orbits, and thereby complete their r~volving 

courrc round the Sun, vvhich is it'lvariably fia­

tione<l in the center of their fy[tern. Their 

t>rilliancy they derive from the Sun, as they are 
ll:1 
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m the171feJves dark, or opaque bodies, and by 
reflection tranf qiit to us the light of that glo­
rious luminary. Dr. Herfchel is of opinion, 
they ~ay be poffeffed of fomc inherent light; 
but this is conjectural, therefore not to be reli­
ed on. 

Lady M. I cannot comprehend what Orbits 
mean; pray Mentoria be kind enough to .ex.­

plain their fignification. 

Ment. Every fubfiance that is round, or 
fpherical, may be termed an Orb, and the fpace 
in v\'hich that body is de!1ined to more or aB:, 
is in effect the Orbit. Thus to render the 2p­

p1ication familiar to your perception, your eye 
, -

from its round form, may be conl!~lere<l as an 
Orb, and the focket which contains it, con -­
fequently its Orbit; but in a more ' enlargr(l 

fenfe, it implies; the path or cour[e in which 

any globular body moves, which often figura~ 
tively is te rmed the fpherc of action. 

Lady L. I now clearly underftand the term 
Orbit, and beg I may not prc..traB: your enter­
taining infiru8:ions refpecting the Planets; but 
hope that you will favor us with fome further 
particulars rcfpecling the Sun; as that is a 
fobjecl that interefls me, in more than a com­
mon degree. 

Ment. 
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Men!, I have already mentioned that the 

Sun revolves on its own Axis in about twenty­

:five days, it may be proper to obferve, that the 

Sun has alfo ar-iother motion, ,vhich is periodi­

cal, and is an elliptical, or nearly cirrnlar direc­

tion round the common center of all the pla­

nct:uy revolutions; and as this center nearly ap­

proaches to the Sun, he may with propriety 

be regarded as the center of the planetary fyfl:em. 

Lady L. How Gan it be poffibly known,. 

that the Sun revolres on its own Axis? 

Ment. By ob fe rvations refpelring the Ma­

cu1::e or fpots, which evidently appear upon 

his furface. 

Lady M. I remember your mentioning the 

fpots on the Sun in fome of your former in­

firuB:ions: I wonder who firft difcovered them. 

Ment. Galileo the famous Italian Afl:rono­

mer, who perceived them about the year 1610. 

Various opinions have been formed refpeB:ing 

their cau;e, and quality; the mofl: probable 

conjecture is, that they ~re occafioned by an 

eruption of fm oke , or other matter, of an 

opaque nature from the Sun's furface, whilft 

many fuppofe they are volcanoes in the Sun; 

but thefe are fob_.e&s too occult and profound 

for human inveftigation. In contemplating 

the 

/ 
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the fplendor, beauty, and univerfal influence 

of this glorious luminary, as connected with the 

folar fyfl:em, \,Ve may with Thomfon declare, 

He is the" befl: Image here below 0f his Cre­

ator." His beams produce Light, Heat, and 

every other enlivening property to cheer, invigo­

rate, and perfect the general purpo[es of exifl:­

ence, in the animal and vegetable vorl<l: and 

to him apparently, we are incLbted, (as he in­

flrument of his Divine Creator's power) for 

every terrefhial bleiling that we enjoy : therefore 

he i~ not only a11 object tranrcendent ly entitled 

to admiration, but alfo a fubjecl: worthy of 

ferious attention; as in tl .. e 1nblime langu c1.ge 

of Mil.ton,, we may alfo obferve, tl .t t he is 

,., of this great World, both Eye, and Soul; 

u yet. muft acknowledge God, his greater." 

Lady L. I feel very forcibly the jufl: ob­

fervations you, have made on the Sun; and 

hope that you will now give me a defcription 

of the Planets. 

Ment. Mercury, which is nearer to the 
0. 

Sun than any other of the Planets, compietes 

his cour[e round him in the fpace of about 

88 days, or nearly three months, which con-

- ftitutes his year. 

Lac!v lv1. Excufe my interrupting you, my 
B 4 dear 
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clear 1\,1entoria; but how is it poilible that three 

months D10uld be a year? 

Ment. The word year may be regardec.1 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 intenf e, the degrees of which have been 

computed to be [even times greater than what 

is experienced in the Torrid Zone, ther~fo~·e 

there is every reafon to conclude, that the tem­

perature of this Planet, mull differ very effen­

tially from that of the Earth, or it could not 

in ;he natural courfe of things long remain in 

that flate, as it has been computed, that the 

degree of heat Mercury derives from the Sun 

jg 7 times what the Earth receivrs, which is 

reckoned fofficient to m2.ke water boil. Mer­

cury is but rarely perceived, as l'le is ufually 

hid in tl1e 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 pofi tions, in nearly the fame 

manner as the Moon , according to his fitua­

t ion with refpecl: 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 directly to­

ward us, whe·n he~ is fo nearly approached to 

the S-un, 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. H;w l'.'lrge is Mercury ? 
-Men!. His diameter is 3261 Englifh 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. 

Lady L. In thefe wonderful infl:ances of 

Divine perfeclion, it is not poffible to exprefs 

the ailonifhment they produce • 

.,_Men!. Mercury, which · is the fma1leJl 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 ;­

w~en he is perceptible he has a bright appear­

ance, blended with a light tintl:ure . of blue, 

as the Orbit of this Planet is between the 

E.a.rth's Orbit and that of the Sun; if i't were 

in the faine plane as the Orbit of the Earth, 

Me~cury would frequently be feen to crofs the 

face, or di!k of the Su1;1; but as the planes of 

- B 5 their 
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their Orbits are not perfectly coincident, this 

.but feldom happens; when it occurs, it is cal­

led a tranfit of Mercury over the Sun's di{k, 

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 7th of May I 799, ari 

even that you will mofl: likely have the plea­

fore of viewing if the weather is propitious. 

Lady M. I !hall have great fatisfaclion in 

obferving the tranfit, an<l w~ are much obliged. 

to you for affordi!:g us this information. 

Ment. Venus is the next fubjecl: of our at~ 

tention, and the fecond Planet from the Sun:· 

her diameter is 7699 EDgli{h miles. Her: 

revolution round the Sun is performed in 224 

days, and her mean- difl:ance from the Sim is 68-

rnillions of miles; her diurnal rotation on her 

own Axis, is nearly 23 hours and a half. 

This Planet when !he appears to the Weft of 
the. Sun, rifes before him in the .IIX)rning-, and 

is confequently denominated the Morning Star;. 

but when fbe appears to the Eafl: of the Sun9 • 

:fbe fhines after he fets, and from thence is cal­

l'ecl the Evening Star; in each of thefe fituations,. 

-fhe remains alternately, for nearly 7. months­

ind a half. There is great reafon to fuppofe 

this Planet has an atmofphere, as certain dark 

moveable 
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moveab1e fpots have been difcovered on her 

difk, and afl:ronorners have perceived mountains 

on her furface. When viewed through a tele­

fcope !he is but feldom _feen to fh.ine with a full 

face, her phafes varying like thofe of the 

Moon, and her enlightened part is inva iably 

toward the Sun. 

Lady M . . Can Venus be perceived, without 

the ai<l of a T elefcope? 

Ment: She can be clearly feen by the naked 

eye, on account of her peculiar brightners, which 

ex.ceeds that of every other Planet; her lufl:re 

has a whitifh. appearance, and is fo brilliant !he 

is fr_equently vifible in the day time even when 

the Sun !hines,. and !he has often been mi taken 

for a Comet, when !he is-about 40 degrets re­

moved from . the Sun. This Planet as a morn­

ing Star, is fiyled by the Poets, Phofphorus. 

or Lucifer; and when !he fhines after the Sun 

fets, and is hence called the Evening Star. fhe 

is denominated Hefpcrus, or Vefper. The 

ancients expreffed an extraordinary degree of 

reverence tor this• Planet, on account of her. 

beauty. 

Larl_y M.. With what delight I !hall now 

view tht ftarry firmament, which before I 

received your in!hucl:ions on Aftrono.my, I di 

B 6 not· 
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not regard with the attention and admiration it 

deferved. · 

Ment. You have hitherto contemplated · thefe 

..glorious Orbs, as mere ofienfible objects, with­

out being able to reflect 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 poffibly acquire a 

competent knowledge of fuch important truths. 

The next Planet to Venus is the Earth, whofe an­

rnial revolution round the Sun is performed in 

36 5 days, five hours and 49 minutes, being rather 

more than twelve months; her diurnal rotation 

on her own Axis is completed in about 24 hourst 

her mean difiance fr@m the Sun is computed to 

be 95,000,000 Englifh miles, and her Diameter 

7 920 Miles. 
Lady L. Pray Mentoria what is the caufe 

that fometimes there are 29 days in the month 

of l'."'ebruary? 
Ment. In order to recover the time that the 

Earth fpends in her annual revolution round 

the Sun, which by the foregoing ftatement, you 

will clearly perceive is more than 36 5 days,. it 

becomes neceffary every fourth year to add one 

day to the month of :February, this is called 

Bi flex tile 
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Biffex.tile or Leap year, which conGfi:s of 366 

days. 

Larly L. It appears almofl: incredible that 

the Earth fhould be in conCT:ant motion, v,·hich 

mufl: be the. cafe, from the account you give 

of her rapid progrefs round the Sun, and her 

rotation on her own axis. 

Men!. In a variety of inCT:ances we are re­

quired to firetch our belief, when the fubj eB.s 

are above our comprehenfi.on; but in the pre­

fent cafe, the fact i? demonflrated beyond the 

pofiibility 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 fhall inform you that the 

motion of the Earth in it .:i O rbit, is computed 

at the rate of 68 thoufand miles in an hour. 

Lady M. I am furprized this rapid motion 

is not perceptible ; I had no idea how fafi: I 

was travelling, even when I am afleep. 

Ment. Extraordinary as it may appear, it 

is a certain fact, that the Earth in its revolu­

tion on its own ax is, move<. with a degree of ve­

locity almo!l: incred tble to our finite conception; 

~s from the moil 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 f pace of an hour; and at the Equator, it 

js computed its progrefs and hou rly motion is~ 

at the rate of 900 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 effect of its re­

volutions ; if the Dighte(l obflacle occurred, and 

the motion tonfequently became irregular, the 

wh_ole Globe would perceive its force; but as 

the Earth is guided in its ref pective revolu­

tions, by the fuJlaining hand of an all-wife 

and gracious Providence, we mufl ceafe to 

wonder at the uniformity, with which it per­

forms its deflined courfes. 

Lady 1\1. I know that the Earth is a f phere9 ~ 

but I wifh to be informed of the nature of its 

furface ; as I think the rocks and mountains 

mufl: rather alter its globular form. 

Men!. T~e form of the Earth is - not per­

fecl:ly round, but rather flattened at the poles, . 

which is what is called a fpheroid; the rocks, , 

and mountains, w hich are the greatefi height 

form but inconfiderable protuberances on fo . 

large 
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large a body, therefore do not affect the bulk in 

any material degree. When we refltB: on the 

vari0us properties of this habitable Globe, and 

trace its qualities as a Pbnet, we are led in 

the fid1: place to confider the bleffings we enjoy, 

and in ·the next, to look forward to thofo which 

are in !lore for us in the endlefs ages of eter­

nity, when the prefent fl:ate of things will 

be annihilated, and like the bafelefs faoric of a 

vifion, leave not a wreck behind ! 

Lady L. I wifh to be informed by what 

means you are convinced of the Rotundity of the 

Earth • 

.ll1ent. The Earth being nearly of a f pheri­

£al form, as I hal'e before fpecified, is con­

firmed-by the following clear demonfhations. 

The firfl infiance I lhall produce, is the cir­

cumfl-ance of its .having been failed round, which 

has been often effected by Navigators fieering 

either in an Eafiern or Weaern direction, and' 

by purfuing the fame courfe, returning to the 

Port from whence they began their voy;.ige. 

The next proof is, that we may clearly perceive 

when we are on the fea-lhore, and obferve a 

fuip failing from us, the firft p~rt we lofe fight 

of is the hull of the ve!fel1 then the lower 
parts 
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parts of the mafls_ and rigging, t1Il by degrees­
the mafl:s difappear, and the whole object va.­
niilies entire1y from our view When ·a tb ip 
approaches near a port, the contrary effell:. muft 
be produced., the :rvfariners firfl: perceive fieeples 
of _ Churches, and other {hucrures of confidera­
b,J_e height, and in regular gradation, hou[es and 
inferior buildings, and at laCT: the furface of the 
Earth becomes obvious to their fight. The ir­
regularity of the Earth occafioned by the jn .. 

equality of its furface, is no .argum~nt in difm­
favour of its fphero id form, as the projeclions­
on i_ts furface occafioned bJ the contrafl: of the 
highefl: hills, or the lowefl: vallies, it has been 
computed, bear no g reater degree of proportion, 
than the inconfiderable protuberances that are 
found on the rinq of an orange, which by no 
means cfefl:roy the fym metry of its form. That 
we have no fenfible proof of thefe extraordinary 
truths conveyed to us through t~e medium of 
'?ur intelleB:1 1al perceptions, does not prove a 

-contradiction of their exifl.ence; our pO\vers of 
_ ~onception a;e great, but they are finite, and 
in a variety of other fubjecls, we are liable to 
evident deception, occafioned by the limited im­
preilions our vifual organs receive.; therefore . we 

muft 
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mufl: be thankful as frail beings, that we know 

enough to be fenfible of the Ornnipo ence of 

God, and of our entire dependence on his Pro­

vidence. 

Lady L. Pray, Mentoria, receive my mofl: 

grateful thanks for your reflections on the blef­

fings we enjoy ; and be affured, I will exprefs 

my fenfe of them, by the mofl: z~alous efforts 

of gratitude and praife. 

Men!. The next Planet above the E :uth's 

Orbit is Mars, whofe revolution round the Sun 

is performed in one year and 322 days; his Di­

ameter is 5312 Englifb 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 con fl itutes the length of his day. 

Mars vvhen feen through a telefcope, is obferv­

ed like the Moon to encreafe and decreafe, but 

never appears horned ; it is therefore natural to 

conclude, he does not fhine by his own proper 

light, and that his orbit includes that of the 

Earth. This Pla:net v. hen viewed by the eye 

unaffifled by glaffes, appears fmaller than Venus 

and of a redder hue. 

Lady M. I am furprifed at fuch a diaance 

the 
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the length of time can be determined fo exacHy1r 
as by hours and minutes. 

Ment. Thefe nice calculations me effected-. 

by mathematical demonfl:rations, which reduce 

fuch profound fubjeB:s to the level of our com-. 

prehenfions , and by clear fimple means, con­

vince the mofl: moderate underftandings. 

The next fubjecl which demand~ our atten­

tion is J upi:er, which is the largeft of a11 the 

Planets, and in refpecl to his diflance from 

the Sun, is the next in rank to M ars; hi an­

nual revolution round the S,un is performed in 

the fpace of I I years, 3 t4 days, his Diameter­

is-90 ,255 Engl i fh miles ; his mean dill:aoce from, 

the Sun is 494 millions of mile.,. and his rota­

tion on his own axis is completed in the fhort 

fpace of 9 hours and 56 minutes, by which, 
means the velocity of his motion is fo great, 

that at his equatorial parts, it is computed to be 
25 times greater than that of the Earth, and its 

rapidity is afcertamed at the rate of nearly 26 
thoufancl miles an hour. The portion of light 

and heat that J upiter derives from the Sun 

are proportioned to thole received on the Earth, 

as 37 to 1oco; ther fore it is peculiarly fortu­

nate for the inhab itants of this Planet, tand it 
is highly probable there are fuch) that he is at-

tended" 
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tended by four fatellites, or they wou1d be but 

in a very checrlefs dreary fl:ate. The qnick 

fucceilion of day and night is another remark­

able infiance of divine wifdom; as by that 

means the fpeedy return of day counterbalances 

the other difadvantages of Gtuation. In con­

fequence of the Axis of Jupiter being fo 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 inclined 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, J upitcr is found to be forrnunded 

by faint [ub{tances, der.ominated zones, or belts, 

which are fubjeB. to fuch variations in their 

appearances, they have been frequently afcribed 

to clouds. When obferved by tlie naked eye, 

Jupiter is difiinguifhed for the white quality of 

his brighmefs, and in brilliancy exceeds mofl: 

of the other Pl.mets excepting Venus, which 

fometimes is fuperior in lufb-e. This is the more 

extraordinary, when we reflect on his im­

menfe diCT:ance from the Sun, and mufl: be in a 

great meafurc afcribcd to his vafl: magnitude; 

like 
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11• e Venus, he is fometimes called a morn-ing;.. 
and at other times · n evening Star . . 

Lady AL You frequently mention Diame­
ters, are they in any degree like drcu11,1feren­
ces? 

iifcnt. As the means of defining a fphere; 
or Globe, we mull: confider it as a rnund folid 
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, is called its Diameter, whil(l: the 
circumference would imp! y the going entirely 
round that or any other objctl: : it may not be 
unnfeful here to add, t.iat the ten, magnitude 
means fize, or bignefs; altitude the height of 
any perfon, or thing; and plenitude fullnefs, all 
of which point 0ut the dimt nfions and qu-ality 
of the re!pect.ive fubjecls, to which they are 
applied. 

Lady L. \Vhenever I heard the Planets 
men ioned, I thought that they were inconfi­
derab!e in fize, and by no means of the con­
fequence you reprefent; indeed I never paid 
much attention, when they were the fubje& of 
difcourfe. 

1i1ent. This indifference to things fecming­
ly too deep and nbfl:rufc for our compr~henfion, 

lS 



-On Ajironomy, f3c. 21 

is one of t~e prin---ipal f mrces of the ignorance 

which fo fr"qu"' ntly preva:ls, even amongfl: 
thofe who ought to be better informe~. 0 11 

this fubject I fhal_l only remark, that on all 
topics, relative tc the ceconomy of Nature, 
and the general fiate of things, you f110uld ever 
employ your eyes, and ears, as infhuments to 

convey in-fl:rucrion; as there is fcarccly any 
branch of knowledge that is wholly unintelligi­
ble, or that may not in fame degree prove a 
,valuable attainment. 

Lady. L. I will ne\1er neglect any means 
of receiving im provement ; bu, one does not 

frequently meet with perfons qualified to in­
fl:rucr. 

Ment. In that id~a you are greatly mifl:aken, 
knowleJge doe~ not wholly confifl: in S(holafl:ic 
learning ; but in a great rneafure is produced by 
obfervation ana. pracrice.· Illiterate perfons, 
and thofe in the lower claffes of life, may afford 
much ufeful information, which they have ac­

·quired by the regular difcharge of their duty, or 
the profecution of their refpetl:ive avocations. 
''Thus a Gardener may improve you in Botany, 
a Carpenter in Archite8:ure, or a Sailor in the 
principles of Navigation and G eography, though 
perhaps they exp refs themlel ves rn incorretl 

lan-
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language, and ambiguous uncouth terms, yet 

you may fafely rely on their affertions, as they 

are fpontaneoufly the effect of labour and expe­

rience, which are the bafiii of the moil: effential 

acquifitions. 

Lady .!14. I will in future lifien attentively 

to every obfervation I hear ; as I am convinced 

of the aJvantages I fhall derive by that means. 

Ment. The mofl: valuable acquirements are 

obtained by general , rather than by particular 

modes of i!1fhu8.ion ; as the moft ufeful infor­

mation ufually arifes from exiCTing circum(hn­

ces, which no formai precepts or elaborate lec­

ture could fo well effect. Never neglect any 

means that can enlarge your fiock of know­

ledge, from the weak pretext it can prove of 

no ufe ; as experience daily teaches us, that our 

intellectual powers in the viciffitudes of human 

life, are called into action by various unforefeen 

meafures, which are to confl:itute our line of 

dutv. Seek this invaluable treafure with ar-
, 

dour, let not the mofl: humble inflruments which 

impart it be fpurned with di[dain; as this 

would be literally refufing a jewel of inefiima­

ble. va1ue, becaufe the vehicle whtch conveyed 

it was apparently of inferior worth. · 

Lady L. I will always endeavour to con• 

fider 
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Ti~er _the intrinfic merit of every object v,:i thin 
·my powers of cornprehenfion. 

Ment. To fpeak figuratively on this fub-
jecl, it is not alone from the Cedar of Leba­

non, or the f1:ately Oak we are to gain infl:ruc­
tion; as even the moft humble. fhrub is fornght 

with le.ffor;s to imprefs our minds with a fenfe 
·of the Deity, though ·his attributes fhine with 
-n10re refplendent majefl:y in the various orbs 
which adorn the Firmament. The fubjecl: that 
now demands our attention is Saturn, which is 

-the_ next Planet to the orbit of J upite r, whofe 
_ ·annual revolution round the Sun is completed 

in 29 years, 167 days; his Diameter is 80,012 
Englifh miles., and his mean difl:ance from the 
Sun 906 millions of miles. His rotation on 
his own Axis has not yet been afcertained. 
As this Planet is about 9 times and half further 
from the Sun than the Earth, wb,ich is com­

puted to be nearly 900 millions, confequently 
the ligl1t and heat he derives from that lumi­
nary, about 90 times lefs. 

Lady M. The number of miles thefe Pla­
nets travel in their refpecl:ive revolutions, will 

make me think the fuort journies we t~ke of 
-no importance. 

Jl1ent. I am happy to hear it likely to pro~ 

.duce 
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duce that effect, as it is one of the principal 

ends of Afl:ronomy to enlarge the ideas, and by 

2 due contemplation of the Supreme Being, in 

thefe bright trophies of his :!kill, to for~ there­

by a jufl eftimate of his divine attributes, and 

~lfo of our own limited powers. I fhall now 

proceed to inform you, that Saturn has [even 

~atellites or moons, but the mofl: furprifing 

ph~nomenon is a kind of ring that encompaffes 

his hocJy, which from the moft minute and 

attentive inveHigation, has been afcertained to 

be about tvventv-one thoufand miles diflant 

from this Planet, and to be nearly thirty thou­

fand miles in breadth. 
I 

Lady L. What can be the ufe of this Ring ? 

I have no doubt it anf wers fome important 

end. 

Men!. 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 circumfl:ances of the Beings appro 

priate to each are fo con!1:rulted, harmonized, 

and governed, as to form a perfect f yftea1, :in 

every ref peel: according to complete the general 

laws of the univerfe. This Ring like every other 

atom 
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-atom of created matter, undoubtedly fulfi l:; 

fome wife intention and purpofe, am! mofl: pr\l­

bably was formed to cheer, and in fome degree 
fupply the defect of heat , which mufl: follow 
as a natural confequcnce, from S~tmn's rem ote 

diftance from the Sun. 
L ady lv.l. How furprillng thefc circumfl::rnccs 

are ; if it were left to my choice to determine, 
I fhould be undecided whether I fhould prefer 

!vfercury, or Saturn, as the Plamt on wl ich I 

was to exifl:. 
M mt. This like many other inftanccs is 

gracioufly ordaine<l by a fuperior Power: the 
hand that formed us can befl: allot our place 

and !1:ation. It is not the degree of light and 
heat, darknefs or cold, which is to be our por­

tion, that is to form our happinefs, or mifery; 
our proper bl ifs depends on the faithful difcharge 

of the duties and parts affigned us, therefore 
we mufl think the fpace we inhabit is the 
mofl: congenial' to our nature, and in our ideas 

afpire to no higher fphere, than the immortal 
reward revelation inf ures, as the confequence of 
uniform obedience. 

L ady L. I am very forry your account of 

the Planets is fo nearly completed. 

Ment. The next and lafl: which I have to 

C defcri-bc 
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de[cribe is the Georgium Sidus, difcovered tne 

13th of March 1781, by Dr. Herfchel; previ­

ous to that event, Saturn was conftdered as the 

moll remote Planet from the Sun. In confe­

quence of th is valuable difcovery being made 

in the prefent reign, it has the appellation of 

Georgium Sidus given to it in honour of om 

mofl: gracious forereign; it is alfo frequently 

called Herfchel, to perpetuate the ingenious 

philofopher~s fame who difcovered it, and 

therefore is allronomically characl.erifed by an 

H. being the initial letter of his name, with a 

crof., , i ) mbolically, to denote it was by Chri[­

tians tl. is Planet was firfl: explored. 

Ladv 11/l. 1 cannot exprcfs how much I am 

obliged to you for giving me fo clear an account 

of the Georgium Sidus ; what pleafure it·m1:i<l: 

afford Dr. Herfchel ·when he made th is difco­

very. 

M ent. The promulgation of any frientific 

ph~nornenon may be confidered as one of the 

mofl brilliant efforts of human fkill, as it gi ves 

a degree of preeminence to thofe w ho are for­

tunate enough to difco\.er them, fuperior to 

every other rank or fl: at ion . The Georgium 

Sid us or Georgian, as he is frcquer.tly termed, 

performs his courfe round the Sun in 83 years, 

I2I 
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! 12 r days, his diameter is 34,217 Englifh miks , 
and his mean difl:ance from the Sun is I 8 I 2 

millions of miles. In confeq11ence of his im­
menfe d;fbnce, the period of his rotation on 
his own Axis has not been afcertained. When­
ever this is the cafe, we are to afrr.ibe it to th'! 
being fituated fo remote from us; as there is 
every reafon to conclude, that all Planets do re­
volve on their own Axis ; th0ugh, in fame in­
fiances, thefe rotations cannot be perceived by 
th'e inhabitants of the E:uth. This Planet has 
two Satellites, or rvfoons. 

Lady M. The great clifbncc Georgi um Si­
d us is from the Sun, mufl caufe it to be very 
dreary ; as I am now enough of an Aflronomcr 
to calculate in fome degree by the number of 
mi1es, of the ref peB.ive mean clifi:ance from the! 
.centre of its fyfl-em. 

Ment. The light and heat which this Planet 
derives from the Sun, is about the 360th 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 ot 
giving you a notion of the climate of the Geor. 
gium Sidus, you mufl endeavour to divide, and 
fubdivide the proportions of light and heat this 
Planet receives, when compared with the Earth; 

C 2. which 
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which will enable yo.u to form a ·precife idea~ 

how frnall a portion of the genial rays of the 

Sun is allotted to thefe newly di[covered regions. 

Yet, let us not hence h::iftily conclude that Pro­

vidence has not .dif?enfed his bleilings with his 

accuA.omed liberal ity ; but rather let us re fl: af­

fured, this, like every other Planet, and every 

other part of the 'Creation, is confhucted with 

unerring {kilL The dimenGons of the G cor­

.gium S.idus -are 82 times as large when com­

pared with thofe of the Earth. Therefore, 

when we confider the great magnitude, and the 

fl:upendotrs c'i!iance this Planet is from the Sun,, 

with what wonder and admiration mufl: we re­

flect on rhe power of that Supreme Being who 

can fufhin th is, and the other Planetary Orbs, 

with fuch order and rapidity , through the re­

gions of the liq11id air! The Planets already 

fpecified, are called the primary Planets ; bc­

fiues which, there are fourteen called feconclary 

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. Tbefe will be the fub­

jell: of my future confider::n ion, I fhall there­

fore only fubjoin a few obrervations, and con­

clude this Lecture. As i.t is my vviH1 to render 

my 



l) 
U) C: .c 
f-c .... V) ·- Q.J w "b.o 8 :-:: z c:: .2~ < ~ 
~ - ........ 
~ c:: en (l.) 0 

Names 
..... (LJ 

Periods, in 
u 

0 - r" --..... - ·-..c 
~~ ~~ -4-... (l.) 

of the .... Years and o.e 0 V 
en 6 , .. 
c:: C C:: 
bl) -~ 

Days. 
Cll ::J ·- PLANETS. Q (l.) (/J 

(/J 
~ 

- - -
Ci Sun •.•.... *893522 - -
~ Mercury. __ 3261 o- 88 36 

~ Venus ••••• 7699 0-224 68 

EB Earth •••• _ 7920 I or 365 95 
I 

}) I Moon .•••. 2161 - -
1and 322 3' Mars •• _ •.• 53I'l 145 

I 
2f. Jupiter •••. 9°255 II -314 . 494 

Ti 1 
Saturn •• _.-. 80012 29 - 167 906 

I 

Georgian,} 
83 - 12I ~I or 34217 1812 

/Georgium . 

* The Diameters were taken out of Adams's 
Lcelures. 

\ 





on· A flronomy, & C. 

my infhuctions as clear to your comprehenGon 

as poffib!e, I have avoided all complex terms, 

and have endeavoured to expre[s myfelf in lan­

guage fuited to your t,ender years. I do not in­

tend to {hip Science of its dignity or grace, 

but rather to adrninifl:cr to you fuch mod1fa:d 

.portions as your intelletl:uai powers can eaGly 

recei'le and digefl-. To ailifl: you cffetrually in 

your purfuit of aflronomical knowledge, I will 

forni fh you with a regular fab :e of all the marks 

or charaB:ers of the different Planets and prin-" 

cipal Stars, with their dimenfions, difiances, 

&c. which will enable you at OJ?e view, to col­

leer all the various infirucli.on.s on that point 

diffufed through my converfations on this inter~ 

efl:ing fubjecl-. Let your attenti,on be propcr­

tioned to my zeal, and by their mutual com­

pact, your improvement will be eftabli:fhed on 

a folid bafts_. 
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TUESDAY. 

On the Secondary Planets, or 
atellites and Comets. 

Mentoria. 

I HAVE alrcad~ informed you that t~ere are 
fourteen Satellites or l\1oons, which are 

c1affed as fernndary Planets ; I fhall therefore 

proceed to dtfcribe their refpeB:ive qualities, 

and rotation through their different Orbits . 

The Moon may be regarded as the firfl: of thefe 

Satellites, as fhc accompanies the Earth in its 

annual cour1e through its Orbit or path, and is 

continually revolving round it in an elliptical ro­

t at ion from one new Moon to another, which 

fl.e terforms in about 29 days, 12 hours, and 
44 mi .. 
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4-4 minutes ; this is called her fynodical revo­
lution, befides which, {he has another motion 
that is termed her fideriaI, or periodical rota­
tion, that is performed in 27 days, 7 hours 
and 43 minutes; being the fpace of time 01e 
takes to revolve from one point of the Hea­
. vens, to the fame again. The diameter of the 
lvfoon is nearly 2161 Eng1i{h miles: . her 
mean diftance 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 1n the fame fpace of time as her revolution 
through her Orbit, it evidently appears, that 
her day and night together, are of the .fame 
leng~h as our lunar months, as it is clearly de­
monfhated, that the Moon turns b11t once on 
her Axis during her progrefs round the Earth. 

Lady Mary. I am rejoiced that you are in­
firult.ing us on the fubjetl of the Moon, which 
is an object. that I admire more than I can ex­
prefs; and I feel impatient to be informed 
why it ch:rnges and differs in appearance. 

Ment. At the period of the new Moon, fhe 
is 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 4, from 
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fro .. n the F:arth, and fhe is faid to be in con­

juntl:ion vvith the Sun. I make no doubt 

you reco1let't, that the :ri..foon as well as the 

primary Planets ,, is a dark or opaque body; 

therefore, the light ihe di1pen1es is received­

from the Sun, by which means, only that ha1f 

on be rn 1minated th:it is turned owards that 

b illiant Luminary, and the other half mufl: be 

di:prived of light ; confequently, the degrees -of 

li~ht ""e receive, and the different appearances 
of the Moon, are occafioned by the various po­

frtions wiLh refpetl to the Sun and Earth, which 

the face of the Moon at different feafons pre­

fer:ts to our view. 

Lady Louifa. This I clearly comprehend; 

hut what is the next ftage of this beautiful Pla­
net ? 

Men!. When ilie has performed one quar .. 

ter of her courfe through her Orbit, vvhat we 

perceive of her enlightened Hem if phere, is of 

a femicircular form ; which we denominate her 

firfl: quarter. When fhe has performed half her 

revolution through her Orbit, the who1e of her 

enlightened Hcmifphere is turned towards the 

Earth, in w\1ich poGtion {be is in oppoGtion t_o 
the Sun, and in that ftate conflitutes what is 

called 
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called a full l'vfoon. At this period, the Sun and 
Moon are in oppofite parts of the Heavens: 
the Moon rifing in the Eafl:, and fetting in the 
Wefl:. When the Moon has paffcd three quar­
ters of her Orbit, {he again refumes a femicir­
cular appearance, and is then faid to be in her 
lafl: quarter; and when her whole revolution is 
compleated, her enlightened Hemifphere is not 
vifible to us, and another new Moon regularly 
fucceedso 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 effeB: will be clearly evinced by the 
proportion of light that will be vifible on the il- . 
luminated part of its Hemifphere. You mufl: 
alfo imagine, that if it were poffible for you to 
view the Earth from the Moon, ilie would 
exhibit . the fame phafes, or pofitions as the 
inhabitants of the Earth p,ercei ve, on! y in di­
re cl: 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 confcquence of her fu_ 
perior magnitude ; her bulk being about a fif­
tieth part of the Earth ; and as the axis of the 
Moon is almoil: perpendicular to the plane of 

he Ecliptic, fhe cannot experience any vicif-

C 5 fitude 
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fitmle of feafons. Many Authors have ima-

gined fhe has no atmof phere, but later difco­

vcries 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 frequen~ly obferv­

ed that the Moon appears of different {hades and 

colours. When this Planet is viewed through 

a telefcope, it is clearly demonflrated 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

v~rfally believed, that the dark f pots or fhadows 

were feas; but modern difcoveries have prov­

ed they are concavities or caverns. 

Lady L. I am amazed that thefe things can 

be difcovered with fuch clear proofs. 

Ment. The circumO:ance of there being 

hills and \·allies, wh\ch produce the effect al­

:ready defcribed on the furface of the moon, is 

a1fo dernonflrated 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 

the[e hills or mount~ins ; and has proved that 

very 
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very few of them, in their perpendicular eleva­

tion exceed ha! f a mile; in the courfe of bis 

obfervations on this Planet, he has alfo explor­

ed feveral volcanoes, which emit fire, and from 

the great fimilarity there appears between her 

and the Earth, it is a probable conjecture, that 

:fhe has not only feas and rivers, but alfo an 

atmof phere. 

Lady L. You have frequently defired I would 

requefl: the explanation of any word above my 

comprehe11fion, therefore I beg to be informed 

what gibbous means? 

Ment. It is an allronomical term often ufecl 

in reference to the enlightened parts of the 

Moon, while ilie is moving from the full to the 

firfl quarter, and from the lafl: 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, expbin 

to me why the Moon rifes at different time$. 

Men!, The enlightened part from the new 

C 6 to 
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to the foll Moon is turned tow:1 rds the \-Yeft, 

as the Sun is weCT:ward of it ; but on the 

contrary from the full to the new Moon, it is 

turned to the ea!1, as the Sun at that period is 

eaCTward of it. 

Lady L. Does not the Moon fometimes ap­

pear larger than at others? 

.ll1enl. The full Moon which happens di­

reltly before the Autumnal Equinox, in her 

dimenfions appears larger at the time of her 

rifing than ufual, and for feveral fucceffive 

evenings rifes nearly at the fame period, im­

mediately after the full; this is by many called 

the Harvea ~1oon. 

L ady M. Have I not heard alfo of a Hun­

ter's Moon? 

Ment. It fometimes happens that the fame 

circumfl:ances occur, as I have jufl: defcribed 

jn the fucceeding Moon, though not in fo 

great a degree; this is what is often denomi­

nated the Hunter's Moon. Thefe extraordi­

nary variations pr:oceed from the Moon's pe­

culia,r fituation with refpeB: to the Earth at 

tho[e periods, ~,hich would be too ab!1rufe for 

me to endeavour to explain in .terms fuitei:l to 

your com prehenfion. 

Lady L. I have been particularly attentive 
to 
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to your remarks on the Moon, which I fh all 

now admire more than ever; I al ways imagin­

ed it had no other ufe than to afford us light. 

Ment. The great Creator of the univerfe 

wifely ordains, that his works fhould coincide 

to proclaim his divine attributes, and alfo ferve 

the fubordinate purpofe of beneficial effeB:s to 

the various beings he has formed. In contem­

plating the univerfe, or at leafl: thofe parts which 

our finite. ideas can comprif~ into . one fyfl:cm, ' 
we fl1all clearly perceive 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 tranf­
mits light to the Moon in the fame manner as 

we derive it fr_om her. The proportion oflight 

the Moon affords to us, it has been computed is 
ninety thoufand times lefs than day light, which 

is infufficient to make · any fen fib le effeB: of 

heat; but the light the Earth yields to the Moon 

is calculated to be I 3 times as much, which I 
have before obferved. 

Lady L. I cannot poilibly exprefs, how 

much I admire the ferenity of a Moon-light 
·night. 

M en!. The calm delight that the lunar 

f plendor affords, has furnifhed Poets .with ma­
terials 
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terials for the moll beautiful defrriptions ; everr 

object beheld through this meliorated medium, 

acquires additional grace , _ and its benign ef­

fects may be traced by tbe influence they have 

on the human mind, The light which the 

Moon in its brightefi fl:ate reflects from the Sun, 

is of that mild quality, to concentre the ima• 

gination, whilft more vivid rays would tend 

to difl:urb, and extend its range to objects, not 

fo well fuited to the purpofes of ferious con­

fideration, or devout contemplation. The­

Moon is to th~ works of nature, what modefl:y, 

or diffidence, is in its effects on the moral 

vvorld; 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. I am extremely ferry that · you 

have clofed your account of the Moon; as it 

is a very interefri ng fubject. 

Ment. It is rendered peculiarly deferving. of 

attention, as being the conftant attendant on 

the Earth, which induced me to expatiate fo 

fully on its quali ties; but I mufl now pro• 

ce€d to con11der the other Satellites, and inform 

you that J upi ter has four Moons, thefe Orbs 

aro 
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are all of a fpherical form, anrl derive their 
light from the Sun. Saturn has [even Satellites 
or Moons . and Georgium Sidus two ; thefc 
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 unquefhonably tend 
to complete the regularity and order of the 

folar fyfiem. I have already mentioned the 

luminous or bright ring, which encompaffes 
Saturn at a very confiderable diflance from his 
body, in which fpace, the fi?'ed {lars 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 affo, fevcral parallel faint flripes may be 
obferved on the body of Jupiter, that are ufu­
ally denominated belts. 

Lady L. What ingenious things telefcopes 
2.re, how clever thofe perfons muft have been 
who invented them. 

Men!. This like many other valuable di[­
coveries was effetled apparently by chance. 

The 
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The telefcope is reported to have been invented 
by Roger Bacon in the I 3th century; but from 
the bigotry and ignorance of that :;era, it 
gained no repute, and was wholly neglelted, 
till a fortunate circumfiance convinced the 
learned of its great utility, by the following 
means. The children of a fpeB:acle-maker 
at Middleburg in HolJand, whilfi: they vvere 

playing in their father's fhop, made him ob­
ferve, that when they held t,vo f peB:acle glaffes 
at fome <li(hnce from each other, they faw 
the weathercock on the Church fieeple appear 
much larger than ufual, and apparently very 
near to them, but reverted. The father con~ 
vinced of this effect, placed two glaffes upon 
a board, fet upright, in two brafs circles, which 
he could fix at what diftance he plea[ed. In 
confequence of this difcovery many reforted 
to his £hop, among whom were Zachariah 
J anfon, and James Metias, workmen of the 
fame town, who improved on the plan fir(l: 

foggefi:ed, by adding a tube to connect the 
gla!fes, which by fliding in grooves, they could 
extend to any length. Thus much for the me­
chanifm ; but for the fcientific advantages, we 
are indebted to Galileo, A(honomer in the I 6th 
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 infhument, be confl:rucl::ed one on a ve­
ry large fcale, by placing glaffes in the long 
pipes of an organ, by_ which means he firft per­
ceived the Macul~ or fpots on the Sun, anu 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 £ides of Saturn, 

which have been Goce afcertained to be the ring 
·I have jufl: defcribed. As he was a man of 
great learning, he publifhed an account of thefe 
acquifitions in the fcience of Afl:ronomy, and 
gave a clearer idea of the heavenly bodies than 
had ever been before attained. 

Lady L. How much we are obliged to you, 
my dear Mentoria, for informing us of the ex­
traordinary means by which the telefcope was 
difcovered. I am almoft induced to envy the 
perfons fortunate enough to be the projectors 
of fuch an important invention. 

111ent. I am inclined to think it {ho11ld ra­

ther excite your admiration; for if we were 
minutely to trace a1l acquifitions of Science, or 

knowledge, we fhould be the more clearly con­
vinccu the[e things arc permitted by the wife 

defrgns 
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defigns of Providence; and that the perfons who-­

effecl: them are the mere agents, or infirumen~s 

to fulfil his benign purpofes for the general good ;. 

as, what we call chance, is a fallacious term, 

and may almofl unirerfal!y be attributed to a 

higher foun:e. 

Lady M. I will in future endeavour to af­

cribe all good confeq uences and important 

events to where it is mo!l juftly due, the Omni­

potent ·Ruler and Cr~ator of the Univerfe; as 

every object I _ c.wntemplate proclaims its natural 

dependance, and the divine protection it re­

ceive~. 
Ment. Your ingenuous mind may be com-

pared to a mars of fnow or wax, as it is as i m­

maculate as the one, and as ductile as the other,. 

Im preffions mu (t be received, and from the !late 

of m~r nature, will be retained ; therefore. their 

quality becomes an object of the firfi im­

portance. The mofl: ignorant and prophane 

are fenfible that they exifl, and enjoy many 

bleffings; but it is only the enlightened and 

devout Chri(lian who can be convi i;iced of the 

means by which there advantages are obtained,. 

or be acceptab)y grateful to. the fupreme F irft, 

and general Caufe ! 

Lady L. Pray Mentoria, wbat will be the. 

next fubjecl on wh ich you will expatiate? 

iv.I.en!.. 
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1'v1ent. 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 directions. Their principal diflin­
guifhing marks from the Planets, are .their long 
tranfparent tails, which proceed from their fide 
farthel1 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 mufl: render them 
fubject to the influence of the mofl: intenfe heat, 
as they fometimes approach much nearer than 
IV1crcury to the folar Orbit, at other periods 
they fly off again to fuch immenfe dil1ances 
from the Sun, they mull: experience the greatefl: 
degrees of cold. That which appeared in the 
year 168:::, came fo near to the Sun, its heat , it 
has been computed, mufl: be confequently 200c 

tim~s greater than red hot iron. After which it 
purfued its courfe to the remote diftance of near 
eleven thou(and millions of miles, which is 

calculated 
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calculated to exceed !i X times the Orbit of 

Georgium Sidus. 

From thefe circum(l-ances it is evident that 

Comets .are of a folid and durable fubflance,. 

capable of bearing the variations of extreme 

heat and cold without being fubject to diffolu­

tion from their powerful effeB:s ; and are al (o. 

opaque boJies, as the light they fhine with is 

received from the Sun, like tlic l lancts I hJve 

before defi ri bed. 

Lady M. I think I have heard you f peak 

of Comets, and call them blazing fl:ars. 

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 dimenGons of a Comet, and the nature of 

their tails, w9ich you ' [o frequently mention. 

Ment. Comets differ in magnitude, fome of 

them are larger than the Moon, though the 

greater part are inferior in fizc to that Planet ·; . 

but as they but rarely appear, and take an im­

menfe circuitous range, neither their period 

nor dimenfions are precifely afcertained .. 

Lt;tdy L. I cannot undedl:and what you · 

mean by the Comets having the Sun in one of 

their 
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their Foci, in their perioJs through their ellip­
tical orbits. 

Jl,fent. The term Foci implies the two 
poin ts of convergency (by whi ch you are to 
underfrand the approaching ne::irer and nearer, 
tending to one point) in the axis of a curve or 
lens, therefore F oci is to be confidcred as the 
plural of Focus, which fi gnifies concentring 
our vi ews or attention to one point or object. 

Lady M~ Pray Mentoria explain what the 
Comets-' tails are formed of. 

Men/. The tail of a Comet is f1 1ppofcd to 
confifl: of a great quantity of fume or vapour 
w11ich proceeds from its body, as it acquires 
an acc111nulated degree of heat in its approach 
-to the Sun. So£!1e of thefe flaming appendages 
are of a prodigious extent; having been com­
puted to be 80 millions of miles in length. 
·Though the tail is a dittinguifhing charaB:er'­
i!l:ic of Comets, it is affc rted fome have appeared 
without them, aml in every refpeB: fpherical in 
form like the Planets. 
· · L ady L. What can be the ufe of C omets ?. 

Ment. Their importance I cannot define, 
though I may venture to affert, . they are of 
CS)nfequence in fame degree or means. top 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 occaGoned by the 

near approach of a Comet to the Earth; whiHl 

others, with greater probability, imagine they 

will be the inftruments of effecting the general 

Conflagration revelation teaches us to expect. 

As if a Comet, in its return from the Sun, 

fhould be in immediate cont:2ct with the Earth 

in its Orbit ; the latter muft be confumed in 

the unequal conflict. It is generally imagined 

that there are at leafl: 21 Comets belonging to 

our 1yfiem ; the periods of only three have been 

accurately determined, which have been demon­

flrated to return at intervals of 75, 129, and 575 
years. That which appeared in 1680 was the 

rnofl: remarkable, as its greatefl: diflance from 

the· Sun is computed at Ir thoufand 200 mil­

lions of mileE, whilfl: its leafl: difiance from the 

centre of the Sun is only 490 thoufand miles. 

I ts period is calculated 5 7 5 y~ars, and in the part 

of its Orbit which approaches nearefl: 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, appears40,ooo~tirnes a!S large as he 

does to the inhabitants of the Earth. 
Lady Af. 
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Lady. M. From the accounts you give of 
Comets, and their probable tremendous confe­
quences, I fhali be greatly alarmed vvhen any 
appear. 

Ment. I !hall endeavour to combat, and I 
trurl- {hall overcome any apprehenfions you may 
exr,erience on that., or any other fubj ect relative 
to the laws or order of the Univerfc. As in­
habitants of this terraqueous Globe, we are 

-obnoxious to two kinJs of danger; the 
one I {hall term individual, or partial; the 
other, general, or univcrfal evil ; neither of 
which we can avoid ; as a variety of cir­
cumflances concur to produce fuch baneful, or 
fatal effeB:s. Thcfe conGderations naturally 
fuggeft 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 courfe 
of human events it feldom happen~, that the 
affiit.1:ion we apprehend occur5, or if it does, 
the goodne(s of God enables us to fuflain the 
conAiB: with due refignation to his divine will. 
Ir would be as abfurcl to dread the fatal confe­
quence of a Comet, as to entertain th~ idea, 
that the ·sun woul<l fly from ·1ts O rbit, or the 
Sea tranfgrefs its bounds. The laws of Na:ure 

are 
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are m the entire di1pofal of their ornnipot-enl 

Creator, nor will they deviate from their due 

courfe but by his awful fiat; as they are not 

guided by the fortuitous effeB:s of chance, but 

are rdhained and direB:ed by unerring wifdom 

in their refpecl:ive revolutions and flations. It 

would be impious and prefurnptuous to judge cf 

the final effea of things: that terrefl:r ial glo­

ry rnufl: end, is an article of our religious faith, 

and the bafis of our future llope, which points 

to Eterni ty, and the expeB:ation of a fuperior 

and more permanent exifi.ence. Refpecl: ing the 

means to effeB: this great purpofe, we are not 

to· form opinions from our finite ideas, but ra-

ther to conceive, the mo.fi. awful meafures may 

be ufed as infl:.ruments of executing the aveng­

ing decrees of an offended, yet merciful Deity. 

On this fubjeB: I fhall only add, many are of 

opinion that the general conflagration which is 

fcripturally denounced to defhoy the Earth, will 

probably be produced by an eruption of the 

volcanoes that are in various of its parts ; 

which theory they fupport on the argument, 

that every body poffeJTes inherently the princi­

ples or feeds of its own diffolution. I have ex­

patiated more fully- on this fubject, as I "vould 

wilh you to be forcibly impreJTed with every fa-
crcd 

, I 
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cred and divine prefage, yet to be neither pain­

fully folicitous concerning the period, or the 

mea,ns of their refpechve fulfilments, nor weakly 

_ indifferent concerning a tranfa that mufl: con­

fign you to endlefs mifery, or fupreme blifs; 

which latter, you will certainly attain if you 

t rufl: in God, and regulate your conduct by the 

\Jrecepts of the Clirifl:ian Religion, and the 

-bright example of its Divine Author. 

D DIALOGUE 



DI AL 'O GUE III. 

·"WED NESDJl.Y. 

On Afir~nomy, the fixed Stars, 
and the Zodiac. 

Mmtoria. 

IN confequence of my having finiilied my 

account of the folar fyftem, I fhall now 

endeavour to claim your attention whilfl I def­

cribe the fixed Stars, which are difiingui{hed 

from the Planets by their conflant twinkling, 

or what is fcientifically called their fcintilla­

tion. 

Lady. L?u11a. Why are they called fixeJ 

Stars ? 
Mmt. Becaufe they never relatively change 

their fituation, but always preferve the fame 

difiance 
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-tli[bnce from each other, notwi thCT:andi ng the 
Earth in its revolution, caufes an ~vident mu­
tion in the Heavens. · It is imaained thefe Stars 

- 0 

:11re all di flincr Suns placed at irnmenfc ddtances 
in the Univerfe, each of which fhines by its 
native light, and forms the centre of a fytrem, 
round which, Planets rc·✓ 0lvc with the fame re­
gularity as in our folar (vfl:em, but at too remote 
~ dif1ance to be perceptible to us. As there 
Planetary Orbs derive light only from their 
refpeElive Suns, th at .cannot be tranf mittcd at fo 
immenfe a dil1ance; which is fo great, that 

even Sirius, or what is ufually called the D og 
· Star, never feems to vary in its fize, though in, 
one period of the Earth's revolution it -is 195 
millions of miles nearer to it than it is in the 
oppofite part of its Orbit. Thefe fixed Stars 
are ranked in 11x different claffes to afcenain their 
refpeclive magnitude and di(hrnce, according to 
the <legree · they are to us apparent. The num­
ber that can be perceived in the vi(1ble Hern if_ 
phere without the aid of a telefcope, frarcel y 
exceeds one thoufand ; but by the af11fl:ance of 
optic gla!fes, thofe that may be feen are incalcu­
lable. And in proportion as thefe vifual auxi­
liaries improve, the celeftial regions are explored 
with greater accurn,cy, and new di[c0veries con-

D 2 fequer1':y 
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frquently made ref peeling the number and quae 
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 diftant 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 ho~r, it would not reach the Pianet we 

inhabit in 570,000 Years. 

Lady 1'4 oy. I am fu rprifed that yo□ def­
cri be the xed S1,ns as .Suns, I always thought 
there was but c1 e lurninar.y that bears that a_p­
pellation, or was of equal confequence. 

Ment. Q1alities filld properties, not terms., 

are what we are to regard in fcientific difq11i­

fitions; in this inflance I do not require impli-. 

cit belief till I have ei1ablilbed fufficient autho-. 

rity of the p~obability and rationali ty of my 
iITertions. A variety of opinions might per­

plex your ideas, and confufe your judgment: [ 

fhall therefore only produce DoB:or Herfr.hel's 

fcntiments on this fubjeB:. He thinks it will 

fcarcely admit of a doubt, that the flxed ?ars 

are diflincl: Suns; or their immenfe diil-ance 

would perfeB:ly exclude them from our view1 

if the I ight they emitted were not of a folar 
qual ity. 
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q_uality. He alfo carries this analogy fiill far­
ther, by proving that many; (and mofl: probabl'y 
aH) of the fixed Stars turn· on their A x.is, and 
have fpots or macul~ on their furface which va­
ry in lu:fhe and appearance.. The Stars which 
he particular! y f pecifies for thefe folar charaB:er­
iflic marks, are called Lyracephei, Antinoi, antl 
Ceti, with many others he does not particularly 
enumerate. From thefe obfer,vations it is evi­
dent our Sun and folar fyflern J11ake but a f mall 
part of the Uuiverfe·. 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 
·C rca-tu r, ~!ld- uniting to fulfil the genaral·: pur.­
pofes ordained by Di vine Wif<lom. 

Lady L. I am qu ite convinced by the proofs 
) ou have given, that the Earth comparatively 

. nuke:, bll t a [mal l p~rt in the general mafs ~f 
the Unirerfe. 

111ml. In afcer_! ai ning our real importance 
in the Arcana of Nature, we mufl imagine f!n 
t:xpan fe of bnundlefs fpacc, and refleB: that if 
cur fol:i r fyfl:e ·.11 were annihil-ated-~ it would- bear 
no greater degree of proportion of defection. in 
the whole Cre;:ition, than if a 9rop of water 

were 
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,,vere taken fwm the immenfe refervoir of tfie­

ocean. 

Lady L. Have I not heard of the galaxy, 

®r milky way ; pray what does it me~m ? I have 

211 idea it is an a(honomica1 term. 

JJmt. The galaxy, or milky way, derives 

:rs name from the white appearance fuch an 
jmmenfe number of flars occafions, which unite 

in illuminating that part of the heavens in 

•ffhich they are fituated. Dr. Herfchel ima.: 

gines this broad circle is an extenfive (hatum 

of !tars., as he has difcovered many thoufands 

in it, fome appearing double, others treble; not 

that they are fo in reality, but are {tars at differ­

ent diflances, ,vhich produce that effect by be­

ing feen in the direction of nearly a right line. 

As the means of rendering my in{hucl:ions 

rn.ore explicit, I {hall fubjoin a copper-plate, 

which wil1 clearly defcribe the three difiincl re­

gions of the Northern and Sou_thern C eleflial 

Hemifpheres, and the Zodiac. The ancients 

expreffed thefe fixed (brs by certain imaginary 

fymbolic figures of bcafl:s, birds, filhcs, and 

other animals, which are called Con[ltlbtions. 

The number of thefe {hr~, including thofe 

·which have been added in confequence of latter 

<lifcovcries in the No1 thern Hemifphere, is 36, 
rn 
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fo tl-ie Southern 32, and in the Zodiac I 2. 

So~e {l-ars that are not comprehended in any 
Conflellation, are termed unformed fl:ars; o­

thers Nebul~, that have a cloudy appearance; 

and thofe that cannot be feen without optic 

g1affes, are called Telefropic Stars. By the 

invention of John Bayer, a German, about the 

year I 600, the letters of the Greek alphabet are 

ufed to exprefs the CT:ars in each Confiellation, 

according to their regular gradation ; though 

fome of the principal fixed flars have dii1incl: 

names affigncd them, of which you ihall have a 

lift 
Lady M. I <hall 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. 
Men!. The Polar Star is the leafl {l-ar in 

the tail of U rfa l\1inor, or the Leifer Bear; 

on account of its proximity to the North Pole, 

its apparent fituation with refpecl to the earth 

fcarcely varies through the complete period of 
her annual revolntion, which caufes this {lar to 

ferve as an unerring guide to mariners. There 

arc two flars in the Confi:ellation of U rfa Ma-

D4 JOr, 
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jor, or the Greater Bear, which are called 

Pointers, as they evidently point to the Polar 

Star. Sirius, "r the Dog Star, rifes and fets 

with the fun during part of the months of July 

:md Auguft, whi~h fpa~e of time conflitutes 

what are ufualiy called Dog Days. 

Lady L. By what means can I diflinguin1 

the planets from the fixed fiars ? 

J~1mt. There are two invariable rules which 

ferve to afcertain their diflinB qualities, every 

fixed {1ar twinkles ; but a planet has not the 

leafi degree of fcintillation, they are alfo al ways 

jn motion frcm one part of the heavens to the 

other, and are \'ifible carlidl: in the evening, 

and latefl: in the morning: whilfl: the fixed 

fi ars confiantly preferve the fame dil1anccs from 

each other. 

Lady M. What occafions the twinkling of 

tli c ftars, which you mention ? 

lvf ent. This efFecl is produced from the a .. 

gi tated· fl atc of the body of air or atmofphere, 

through the medium of ·which we view the 

ftar~ ; as the pnrticlcs, by being in continual 

motion, caufe a twinkling appearance in any 

diftant luminous body : and you mufl recollect 

the fi xed fl ars :fhine \\' ith inherc;nt 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 
flars which can be feen without a telefcope, 
fcarcely exceed a Lhoufand, which furprifes me 
greatly ; as- when it is a fine night, they appear 
to me innumerable •. 

M en!. The caufe of their appearing fo 
much more numerous than they are in reality, 
is occafioned by their conflant twinkling, and 
the confufed manner in which we view them 
with our natural organs of 11ght. . 

Lady M. By what means do the Planets 
appear like fl:ars ? 

Ment. This- refomblance arifes from· the 
following circurnfiances. 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 difl:ances from us ; 
thus clearly to exemplify this fubjecl-, if it were 
poilible for you to be removed to the Planet Ve­
nus, our Earth would fe.em to be a fl-ar to you r 
view; but if you could be tranfported to a Pla­
net of another fyl1em, our Sun would appear 
as a Star, and its planetary Orbs would be invi­
fi ble, 

D 5 Lady 
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Lady M. Pray inform me what you mean 

by Con!l:ellatioos? 

Mmt. The word C~nflellation litera1ly fig­

Ilifies a clufler or affemblage of Stars : the an­

cients, in their progrcffive imp1~ovements in A­

fironomy, calculated fcreral Stars which they 

divided into diCT:inB: companies, or Conftella­

lions; thefe they expreffed by typical figures, 

:,.ccording as their fertile imaginations fuppofecl 

in their combined form tl:iey reprefented any 

particular object, or had reference to fome im­

p ortant confequcnce. 

Lady L. At what period did they make thefo 

ingenious difcoveries ? 

Mmt. It is not in my power accurately to 

determine that point ; however it is very cer~ 

tain, that the ancients in the fir!l: ages of the 

•world, had fome knowledge of Afirono1n.y ; a-s 

he Confl:ellations Orion and Plecades are men­

tioned in the book of Job :. and it is generally 

foppofed that book was- written by Mofes, dur-­

ing· his refidence with Jethro, in the lancl of 

M idi2in, above I 500 years before the Chrifiian 

}Era. 

Lady L. I cannot imagine why fuch names 

. fhould be given to the heavenly bodies, as they 

1,ear no refemb!ance to animals. 
Ment. 
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· Ment. It may perhaps be in my power to 

throw fome light on that fubjeB:, 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 difiance, in which fpace or track the 

Planets perform .their revolutions. I .il1all now 

proceed to inform you of the probable means 

which fuggefted thefe afl:ronomical arrange­

ments: .in the firil: flate of things we muft con­

fider the human race as being placed in a cli­

mate and condition fubjeB:ing them to few 

wants, for even the fupply of which they could 

not have recourfe to any foreign aid. Thus 

circumftanced, the firil: object of importance . 

for them to effect, was the menfuration of 

time, which could only be afcertained by the 

motions of the heavenly bodies; the l\tfoon was 

the primary objecl: of their attention, a~ by its 

changes, and periodicaf returns, _they could re­

gulate.their affairs with the moft exact precifion, 

though totally unikilled in what is ufually called 

Science; and the greatefl: ·utility of thefe difco-

D 6 vencs . 
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\'Cries was, the enabling perfons at remote dir­

tances to affemble, for the purpofes of divine­

vvorfhip. As their obfervations were fimply 

the effect of ocular demonfl:ration, they reckon­

ed the Nevv Moon_ from the period they per­

ceived the Crefcent in the firmament; for which 

pmpofe they met in deferts, and on high places, 

as the means of having a clear aBd exstenfive 

view of the horizon ; and when they difcovered 

the Crefcent, they celebrated the N eomenia, or 

facrifice of the New lVIoon, 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, ti-iey alfo inftituted an- annual 

fe ftival, which was added to the Neomenia, ar:d 

celebrated with great folemnity. . Thus you 

will perceive that the lunar revolutions-formed 

the firft fyflem of religious rites, and the equal 

di{hibution of time ; but as twelve of thofe 

were not fufficient t0 complete the regular re­

turns of the feafons, it became neceffary for the 

ancients to .. obferve the particular (hrs und~r 

which the Sun appeared· to them to pafs evepy 

month, which th,ey divided into twelve equal 

parts ; and as they had no mathematical in­

Hruments, they had recourfe to the ingenious 

ex..eedient 
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expedient of having-two copper YeITd~, one of 
wnich they filled with water, and by the pecu­
liar confl:ruB:ion of tbefe utenfil~, the water r:m 
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 exact menfuration of the 
quantity of water which alternately filled the 
veffels, they aequireJ to a certainty the regular 
procefs of the heavenly bodies, which were their 
only guid~s in the regulation of their facred and 
civi.l cor,1cerns .. 

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

Ment. In Chaldea, or Babylon, which you 
will find clearly explained in my Sacred Hifl:o­
ry, with maps to fhew you the exact fituation 
of the regions inhabited by the patriarchal 
tribes. It may be proper to remind you, that 
in the primitive fiate of thing~, 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 
moCl: laborious branches, were not then regarded 
as degrading_: neceffity fuggefl-ed the import­
ance of thefe purfuits, and cufl-om and habit re-

conciled 
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conciled thofo who were highefl: in· fiation to 

the general adoption of a plan in which their 

wealth and happinefs were comprifed . This 

courfe of life afforde<l 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 re fide in tent:;, which being . moveable habi­

tations, anf wered their purpofe better than fix.ed 

dwellings, as they could conveniently change . 

their fituations for thofe that produced the befl: 

pafluragc tor their cattle, which reqqired con-. 

flant attendance, and by that means enabled , 

them to watch the revolutions of the S~ars dur­

ing their noB:urnal , attendance . on. their flocks . 

As knowledge of every kind is progceili.ve in its 

operations, the Egyptians who were the mofl :: 

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 di.vifions . 

appeared to be placed fucceilively under difl:incl: · 

Stars; they confequent1y divided each of : the . 

four feafons into three Cantons of different ~ 

Stars, and the whole year into twelve houfes, or _ 

flations of the Su.n, to which they gave the. name . 

of different animals, ro denote the quality of the 

purfuits which were tranfacled in each particu"' . 

la . 
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Jar period; and as they were very partia l to 

fy~bolic figns, to exprefs any known obj ect, 
they had recourfe to that method to fignif y their 

different tendency and ufes ; confequently this 

evidently appears to ha\'e been the origin of 
what is commonly called the Zodiac. 

Lady M. I am e?(tremely obliged to you 
for explaining the firfi difcovery of fuch an im­

portant and interefl:ing part of Afironom y. 

Mmt. I fhall in the next place briefly en­
deavour to defcribe why the ancients reprefent­

ed many of thefe Confiellations, or figns, by 

names and figures, the greater part of which are 

of the animaL kind. . As in the early ages qf 
the world, the riches of its inhabitants confilled 

in the abundance of th€ir 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 
production o'f thofe creatures, which condu.ced 

to their fubfifl:ence, and confiituted their wealth. 

The f pring Conftellations prove this affertion 

beyond a doubt ; the firll in order is Aries, or 

the Ram, as at that fea[on, the month of 

March, their lambs were brought forth. This 

Confiellation was therefore fo named, as the 

means of teaching them to expect that advan-
tageous 
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tageous event-, when that particular Star was 

obfervecl; in like manner Taurus, the Bull '>- in 

April, ·was to fignify that at that period · their 

cows produced calves; the next ConCTcllation 

Gemini, or the Twins, in w1ay., was a type or 

fimilitude of the feeundity of their Goats, which 

u[ually 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. I. am now come to the fummer Con­

fiellations, Cancer, or the Crab, which appears 

in the month of June, was fo . 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 expreffecl hy 

the figure of a Crab, as that animal crawls 

backwards : this is what is called tl1e Summer 

Solflice, when the Sun is apparentlyat his great­

ea height, and the days confequently. the longefl: 

in the Northern Hemifphere. 

Lady L. What apt fimilitudes the ancients 

had recourfe to, as means to exprefs the affini:ty 

and refemblance that different objecl:s bore, to 

their flate and condition. 

Ment. The remaini~ fummer figns next 

prefent themfelves for our conuderation . Leo 
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the Lion, which appears in the month o 
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 Augufl-, which was the emblem of their har­
vefi, it having been the practice from the earli­
eft periods for gleaners (who were ufuall y f e­

m ales) to collect all the corn that vvas left on the 
ground by the Reapers. 

Lady L. I fhall be forry when you have 
finifhed your account of the C on (tellations. I 
haJ no idea they were fa interefting. 

Ment. The autumnal Conflellations are the 

next branch to be confi.dered. Libra or the ba­
lince in September, is a literal type of the equaH. 
ty of the days and nights at that feafon, ufually 
called the autumnal equinox ; which could not 
be better expre!fed than by the reprefentation of 
a pair of fcales, The next is s ·corpio or the 
fcorpion ; which appears in October, and is fo 
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. S:1gittarius or the archer, tbat 
makes its appearance in November, was a token 
to purfue the avocation of hunting, which was 

nccdfary 
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neceffary in a country at that time fo thidy In­

habited, effectually to clear the defarts and for­

dl:s of wild beaCTs and noxious- animals before 

the approach of winter. 

Lady .A4. The wife application the ancients . 

made of thefe advantages does them great credit. 

Ment. The fir!l: of the winter Con(1e11a­

tions is called C:ipricornus or the goat, which , 

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 folftice, when the days are at the fhort­

cfl: pitch in the N orthem Hcmifphere; there­

fore its appellation is remarkably appropriate, as 

it is the peculiar quality of the goat to climb 

the highefl: precipices ; therefore the ancients 

chofe this fimifitude to exemplify the know-­

ledge they had attained that the Sun would for -: 

the f pace of fix months gradually advance till it 

had gained its higherl: elevated fituation. Aqua­

r ius or the water bearer, in January, is a li vely 

type of the fucce!Tion of rain,, fnow and hail 

vvhich frequently character izes that feafon; and . 

laflly, the Conflellation Pi fees or the fillies, in 

February, equally denoted that the fifh as a na­

tural confequencc, at that period when their 

nati,·e clemen t i:; more abunda nt, is from that 

effect in the greate.fl 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
peB:ations with as much precifion as we, who 
by the aid of fcience can keep regular accounts 
and tranfmit our ideas and fentiments to dirlant 
regions: but we mufl: ceafe to wonder when 
we refleB: that the Heavens were to them an 
index on which all ufeful neceffary information 

-w::is legibly infcribed. 

Lady L. Niy dear Mentoria, my aclmira­
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 confu11on, had not the 
goodnefs @f God infpired his frail creatures 
with the means of reducing his diffufed bleffings 
to a general fl:ate of order, a Icffon that is forci­
bly inculcated by the obfervation of the celeflial 
luminaries, which are uniform in their courfe, 
and rnanifefl: the wifdom and omnipotence of 
their great Creator. 

Lady L. I am furprifed to hear you men­
tion the Sun as a bo~y that changes its fituati­
on ; I recolleB: your informing me it was f1at i­
onary in the centre of the folar fyfl: em. 

lJ.fmt. 
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illmt. The E:uth's revolution as a Pbner,. 

and alfo on its own axis, were circurn{bnces 

that were di[covered rong afrer the di\'i[ion of 

the year adopted by the C11al<leans and Egyp-

t iam. I'n the fir11: ages of the world there is 

no . doubt the inhabitants imagined the Ea1 th 

was a pf'zine or flat furface, and that the Sun. 

conCT:antly mcveJ" its pofftion arid refumed its 

courfe, which produced to them the fucceffion 

of day .:incl night, and the rici fTitudes of the 

frafons: this \'\'.IS a rery natural condu11on, as 

the m re fuggc:il:ions of perception coukl not 

com ince any perfon unenlightened by fcience, 

th.it the Earth is in confl:ant motion, anc.l that 

its progrers round the Sun is rap,id beyond. our 

finite cornprehenfion. It may perhaps in fome 

mcafure conduce to your amufement, and ten cl 

to your improvement if I trace the regular gra• 

dations which operated to bring Aflronomy to 

its prefent fi:ate of perfection. lnJu(hy and ex.­

perience are the grounds of the moft ufef ul 

knov. ledge, the one is a f pur to aB:icn, the 

other a guide to valuable achievement . 

Lady L. I prornife myfelf much pleafure 

in hearing your account of the progrefs of fo 

intereflirg and fubl ~me a fcience. 

ldcnt. 
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.lv.lenl. Thales the Mile11an about 580 years 
·before the Chriflian .!Era, was the foft philofo­
.pher who taught A{l:ronomy in Europe; he had 
gained fuch a degree of perfection in the fcience, 
he cc1lculated eclipfes of the Sun and Moon, 
and di[covered the rotundity of the Earth. Py­
thagoras a Greek Philofopher diflinguifhcd him­
folf -abe>ut 50 years after, who, no doubt; from 
-the obfervations Thales had made, had a clear 
idea of the revolutions of the celdlial bodies, 
which fuggefied to him ihe probability that the 
Earth was in motion, and that the Sun remain­
ed fiationary: as this opinion was contrary to 
the general belief or perception, this new fyf-
1:em gained no great progrefs, nor was ever muc~ 
eileemed by the ancients. As the m ~an s of re­
conciling this contrariety of fentiments on [o 
important a'branch of philofophy, the mofl learn­
ed men at , that period end_eavoured to efl:abli!h 
an intermediate fyfl:em ; therefore Ptolemy an 
Egyptian philofopher, who fiourifhed above I 3 8 
years before Chrift, formed a fyftem which he 
conftrucled on a plan to reconcile the contending 
parties. His opinions tended to confirm that • 
the Earth was fixed irnmoveably in the centre 
of the Univer[e; that the feven Planets ( conri­
"1ering the I'v1oon 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 chryl1aline 

O rbs, then the Primum Mobile, by which you 

are to underil:and the firi1- principle of motion; 

and lafl:ly, the Coelum Emperium or Heaven of 

Heavem. All thefe immenfe Orbs he ima­

gined moved round the Earth once in 24 hours ; 

as the means of accounting for 'thefe revolu­

tions, he conceived a number of circles called 

eccentries and epicycles crofTing or interfetl:~ 

ing one another, confequently perpetually inter­

fering in their progrefs; this fyfl:em ,vas 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 is clearly k_nown that Hippar­

chus, and Archemides, about 200 years before 

the Chriflian .!Era, by their refrecl:ive im­

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 afpetl: of the Heavens, and the 

motion of . the Stars. 

Lady M. I cannot exprefs' how much I ef­

teem myfelf obliged by the infhutl:ions you give 

11s ; I hope effentially to profit by fo much ufe­

fol information. -
Ment. 
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Ment. Notvvitbflanding the Europeans were 
in fame degree emerged from the abyfs of total 
ignorance ; yet fcience or what we rank as 
knowledge vvas but in the dawn of its lull:re; 
prejudices prevailed, which gradually abated as 
bigotry declined and the errors of religious faith 
were vanquifhed by the firm efiablifhment and 
happy effects of the reformation. Previous to 
that event learning was chiefly poffe!fed by the 
heathen Philofophers, who advanced certain in­
genious opinions and moral precepts in their 
fchools ;_ and in times not quite fo remote, by 
Monks and Friars, who[e interefl: it was to 
keep the community in a flate of prof<?und 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 conf picuous for the attain­
ment of every deGrable acquifition. 
- l'i1ent. I muft now proceed to inform you 
that Copernicus, a native of Poland, who was 
of an enterprifing eccentric genius, about the 
period Anno Domini I 530 venturer! to adopt 
the Pythagorean or true fyftem of the Univerfe: 
this doctrine, however jufl in its principles, 
had been fo little attended to, that the Philofo­
.pher who was the infhument of its refl.oration 

was 
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confidered by the generality of perfons, as the 

·in~entor or founder of the fyflem, which from 

thence obtained the name of the Copernican 

philofophy. The religious feuds and the com­

bined felfifh views of the profeffors of Chrif­

t ianity at that period, greatly tended to check 

- the eflablifhment of a theory which has fince 

been found to have been formed on a rational 

- bafis. The controverfy which arofe from fome 

perfons embracing and -others rejell:ingthe fyf­

terns I have enumerated, gave rife to many ab­

ford opinions refpell:ing the reconomy of the Pla­

net::iry Orbs : In this fl:ate of difputation, Ty­

cho Brahe, a Dane of noble extrall:ion, being 

convinced of the defects of the Ptolemaic fyf­

tem, but averfe from acknowledging the mo­

tion of the Earth, attempted about the year 

1586 to e(lablifh a new theory of his own fabri­

cation, which was fl:ill more complex and incon­

fiflent 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 or the Orbits of Mercury, 

Venus, lviars, Jupiter and Saturn. The Sun 

he fuppofed with all thefe Planets revolved round 

the Earth in a year, and even once in the {hort 

Jpace 
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fpace of twenty-four hours; this fyf1:em, not­
withil:anding its palpable errors, met with many 
advocates, and Longomontanus fo far improv­
ed and refined upon its tenets, as to admit of the 
diurnal motion of the Earth, though he denietl 
its annual revolution. This we mufl: allow 
was one effential point gained, and was un­
doubtedly the infant {l:ate of that philofophical 
perfetl:ion which was attained in the I 7th cen­
tury, in which fcience may have been faid to 
have gaineu its meridional height. About the 
year 1610Galileoa Florentine, whom I have pre­
viouf1y mentioned as being the means of firfl: 
applying tele[copes to aflronomical purpo[es, dif­
covered new arguments to prove the motion of the 
Earth, which tended to confirm thofe before ad­
vanced ; but as the[e opinions ,vere under the 
influence of Papal authority, thought inconfif­
tent with the religious principles he profelfed, 
Galileo was compelled to re~ounce thefe rational 
ideas, as they wereconfidered a herefy or offence a­
gain{l:the Church, though in efreB:only like every 
other branch of knowledge militating againfl: 
its ufurping oppreffive miniflers or prie.fl:s. In 
this flruggle, or fcientific conflict, it remained 
for one fuperior genius to complete what fo 
many had endeavoured in vain to compafs with 

E permantnt 
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permanent effect, and this honour was referved 

for Sir Ifaac Newton, who flourifhed about the 

end of the I 7th century. This eminent philo­

fopher was a native of Great Britain, and was as 

much efleemed for his private vir.tues, as admired 

for his diflinguifhed eminence in the mofl pro­

found and occult branches of fcience: as he was 

a good man-in the mofl: comprehenfive fenfe of 

the word, and a zealous fincere chrifl:ian, his 

refearches all tended and co -operated to difplay 

his reverence for the Supreme Being, whofe 

works which !hine with fuperior glory in the 

Heavens, he traced with accuracy, and defined 

·with a degree of precillon which have rendered 

his fame immortal. It is to the labours of this 

renow ned Philofopher we are indebted for ob­

taining jufl conceptions of the various proper­

ties and motions of the celefl:ia l bo:lies, and a!fo 

for the difcovery of the principles of the general 

bw of Nature which n;-gulates their refpeB:ive 

revolutions. This law is termed Gravity or At­

traB:ion, and is the fame by which any body 

falls to the ground when difengaged from what 

fopported it. The univerfal gravitation of 

matter to its common centre is a general princi­

ple, and may be traced in regular gradation as · 

to its effect, from the Planetary fyfl:em to the moft 

mean-



On Ajlronomy, c.:;·c. 

inconfiderable object on the terrefhial globe : as 
every particle gravitates or tends to its central 
point, which is produced by the powers of At­
traclion, It has been dearly demonflrated that 
the natural effects of Attraclion and Gravitation 
keep the fea in its due b<;mnds, and alfo the va­
rious bodies which cover the furface of the 
Earth from flying into the.air; it 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 I faac 
Newton's va1uable difcoveries, and cannot a­
dopt any better means for concluding his de­
fcrved eulogium, than by citing Pope's concire 
epitaph, which in a fma11 compafs implies the 
fuperior luf1re of his genius and fame. 

Nature, and Nature's laws, lay hid in Night ; 
God fai<l, let Newto11 be, and all was Light! 

Lady M. I admire the account yon have 
given of Sir lfaac Newton, and am much o­
bliged to you for quoting the epitaph, which fo 
fu11y exprefres the gre::it effects his genius pro­
duced. I fuptofe when firfl thefe philofop 1

11. 1 s 
E ~ - talked 
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talked of the Earth moving_, they \vere thought 

abfurd, and very few believed them. 

Me7;t. 1 n all inOances, when the human 

mind is converted from chaotic ignorance, the 

firfi effort mufl require (hong conviction to ef­

face the influence of prejudice and fixed habits 

of thinking; yet when facts are clearly de­

duced, and opinions embraced, on the evidence 

of reafon, rays of knowledge diffufe their light 

.ind b ... come objects of admiration and belief. 

Perfons v\ ~ofe minds are unir.formed, are not 

always credu lous, and apt to receive new opi­

nions; fufpicion and ignorance gq hand in 

hand, which are material obftacles to effential 

improvement and the general diffuGon of know­

! · dge. 1 remember in the courfo of my read-

- ing to have m et with a remarkable proof to this 

effect, in the following inftance. 

To the bd1 of my recollection, an ambaffa­

dor was fr.:11t from a Northern Potentate, to a 

Prince in fome torrid region, who naturally 

uiquircd for an account of the country he came 

from. vVhen the arnbaffador defcribed the fea 

as frozen, and the ground covered with fnow, 

which he reprefented as a beautiful white fub .. 

fiance, the ignorant Prince difmiffed him, 

and fent him b✓.ck with this mc!fage, that he 

could 
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could not think of forming any treaty with a 

nation whofe min ifl:er \\as fuch a otorious 

liar. Another faB: may alfo be pro<luced cf~ 

fimilar trn rlency. When St. P ul was plead­

ing his c:H,re before · king Agrippa ; whili1 he 

was difcourG.ng on the refurrecl.on (Jf the bo­

dy, F c- itus call j out with a lolld voice, " P,wl 

tho11 art befidc tlift.:lf, much learn ing duth 

make thee mad"' Thus we perce i1,c in both the 

inflances I b ve f pecified, ignor;;.nct; pr<>Ved a 

bar to conviction. 

Lad7 M, Yet I can hardly bbmc the 

Prin t..: , as th1-.: country he lived in prefente<l no 

f0<.h objecls, as the amba{fador defc.ribed; and, 

I imagine Fdtus, as he was not a Chriflian, 

did not believe in the .l{efurreaion. 

Ment. The evidence or-belief of circum. 

fiances beyond our comprehenfion, in religio11s 

fubjecrs, is produced by what is theologically 

called Faith> which is indifpenfibly required i11 

all matters concerning the promifes of God, 

and the facts that are relateJ in holy writ. In 
circ_umflances of leffer importance, we fhoukl 

ever give credit to refpechble td1imonies; as 

our ideas mull: be very contrall:ed, if we only 

believe what we fee, or what we hear, which 

comprehends ·whJ.t is u tually called ocular and 

E 3 auricular 



.. g 
J On Ajlronomy, &c. 

auricular demonflration, or proof. Philofophy 
clears the path of profound ignorance, by plant­
jng knowledge in the various departments of 
S::ience and other general vehicles of inClruB:ion; 
~nd Revelation removes every doubt, and affords 

every hope a reafonable being can form. Even 

the RefurreB:ion of the Body, which was a flum­

bling block to Fdlu5, who was a H eathen, is 

a beacon of hope to a devout Chri!lian; nor 

can the intellectual powers doubt, which per­
ceive vegetation renewed, though apparent! y in 
the indiffoluble bands of death, but that in a 

future fiate their own exifl:ence will bloom-, 

through the endlefs ages of eternity. 

Lady L. I am greatly obliged to you for 
placing thefe obfervations in a point of view to 

imprefs on my mind a du~ fenfe of their impor­
tance; as knowledge is fuch a valuable acquifi­
tion, I am furprifed any perfons remain in a 

fiate of ignorance. 
Men!. A variety of ·ci1cumftances confpire 

to check the zeal for attaining this tre,1fure ; in 

the firfl place there are many who do not poffefa 
the means, and others neglect thofe opportuni­
ties which are afforded them. Perfeverance is 
a neceffary ingredient in compailing this deft­

rable end, yet but fev,· comparatively ha\'e re-
fo lut io 
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fo1ndon to apply clofely to any particular fl:udy, 
and thofe who are furrounded by objects to ex­

cite ufeful enquiry, are often too fopine, to turn 

them to due advantage. How many with ex­

t.enfive Gardens, fiored with native and exotic 

Plants, negleB: the fludy of Bot,rny ? How 

many with Libraries amply furni!he<l wtth the 

productions of the befl authors, read ~mly trafh, 

the offspring of fomc flippant writer ? How 

m:rny, furrounded by all the beauties of N at ure, . 

def pifr their fimple yet rnajeflic charms, and 

devote their time and attention to al1 tlie ddufive 

fripperies of Art? The!e much to be lamented 

truths, are the primary fouK~ of depraved or · 

uncultivated intellects; as the foil or quality of 

the underfianding is of fuch a nature, that if" 

we neglect to adorn it with fruits and flowers, . 

it will fpontaneoufly be over-run 'With noxious 

and baneful weeds . 

. Lady M. It iliould infpire us with grati-. 

tude, that we receive an Education that incul­

cates all important branches of knowledge. 

Unt. The learning you fh ould be zealous 

to acquire, confi(ls of tlrat genuine kind of in­

formation that ·w ill bear the teft of critical in­

vdl:igation. There is a fpecies of fuperficial 

knowledge, that may be compared to tinfel, 

E 4 which 
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:vhich 1s glaring in effect, without poffeffing 

any real luflre, and when put in competition with 

fierling gold, bears no proportion in intrjnfic 

value. Let your purfuits be well directed, and 

vour application uniform ; as wifdom is not to 

be acquired by fl ights of fancy, but mufi: be 

fought with ardour, and cherifhed by reflec­

t ion. 

DIALOGU E 



CONSTELLATIONS, 

Urfa Major, or Heli'ce •••. 
Urfa Minor •••••••••.••. 
Draco .•.••..••.•••••••. 
Cepheus ..••. [ and Chan) 
Canei. Venatice ( Afterion, 
Boote~ •....•••..••••••• 
Mons Menalus 

ENGLISH N AME S. 

The Greater Bear ... 
The Leifer Bear .•••• 
The Dragon .••.••.. 
... ...... - . 
The Hounds 
. ................ -.. 
Ber·enice's Hair 
Charles's Heart 

s. 

l'RlNClPI\L ~T \RS , 

Dubhe, in neck. Aliath, and Hcncnatch , in tai l. Alcor, fmall one in ta il. 
Cynofura, (the Pobr St:u) in tail. Koclub, in rlc:k. 
Ras Tabin, in head. 
Alderamin, in left ilioulder. 

Arcl:ui-us1 in coat. Ceginus, in right {boulder. Mirach, in bd t. 

Coma Berenices •••.•••. 
Cor Caroli ...••.••••••. 
Corona Borealis .....••.. 
Hercules, or Engonafi ..•. 
Cerberus 

The Northern Crown 
. .................. . 

A1phacca, or Lucida Coronre. 
Ras Al Gicthi, in head. Rutilicum, 

i n right arm. 
in left ilioulder. Marfic, in club. Maafym, 

Lyra, or Vultur Callens. 
Cygnws ••••••••••••.•.. 
Vulpecula ..•••••••••••• 
Anfer ..••..••••••• ••••. 

Tl.e Lyre .... . .. 
The Swan •• ; • ., •••• 
The Fox 
The Goofe 
The Lizard 
. .. . -.............. . 
The Camelopard 
The Serpent 

Sobiefki ' s Shield 

Lucida Lyra:. 
Deneb Adigege, in ta il. Agilfage, Albireo, in heak, 

Shader, in brea!l:. 

Ras Al Hague, in Head, Yed, in right hand. 

Lacerta Stellio ..•••••••• 
Caffiopeia •..••••••••••• 
Camelopardus •.. ; ; . .. •• 
Serpens, or Ophitlchi •••• 
Serpentarius,or Ophiuchus 
Scutum Sobiefki .••••••• 
Aquila, or v41tur Volans 
Antinoiis~ or Ganymedes 
Delphinus • •• · •••• ~ •••••. 
~quulus ....• ; •......•. 

The Eagle .• ~ ...... I Alcair, or Atair; in neck. 

Sagilla ..•...••.•••.••.. 
Andromeda .•.•..•.• ; •. 
Perfeus •....•.....• .•. . 
Pegafus ............... . 
Auriga ••••••••.••••••. 
Lynx 
Leo Mi nor .• ; •• ; ••••••• 
Triangulum .•..••••••• . 
f'riangulum Minus ...••. 
Mufca .•••••••.•••••••• 

The Dolphin 
'the Little Horfe 
The Arrow 

The Charioteer ••••• 

The Leifer Lion 
The Triangle 
The Little Triangle 
The Fly 

Caput Andromedre, in head. Migai', in belt. A lmaak, in i-ight foot. 
Captit M1:dufre, (Medufa's Head) a Clu!ler. Algol, in Caput Med11fu!. 
Enif, in nofe. Marhab, in iliouldcr. Scheat Alphe1 us, in left le~. 
Capella, in the Goat. H.edi, the Kids. 

CONSTELLATIONS IN THE ZODIAC. 
"' c:I 

CONST!.LLATIONS . 1 -~I ENC LISH NAM.ES, VJ ------------ PRINCIPAL STARS, 

[in fide. 
l\lgeuib, 

Aries . . • • • • • • . . • • .. cy, Th~ Ram 
Taurus . • • . . • • • . • • . ~ The Bull • .••• ·.-,~·.--;-: 
Gemini............ II The Twins •••••••••. 

Pleiades, a clufte 
Ca!l:or and Pollux, 
Prrefepe, in back. 

[ eye)--2ne of the H y_ades. fn fhe neck.-nyades, -d ufter inface. ~Aldebaran, (the Bull '.:i 
in the head tif the Twins, 

Cancer • • • • • • • . • • • • Qg The Crab , •••.•••••. 
Leo . . . .. • • • • • . • • • . ~ The Lion; ......... . 
Virgo ...••••••••••. 1'1.Jl The Virgin .• ••••• ~. 

Libra- ............. ~ TheBalance .•..•••• 
Scorpio . • • • • • • • • • . • TI1 The Scorpion ...•.•• 
SJgittarius.......... I The Archer .••.•.•. 
Capricornus • • • • . • • . YJ The Goat. ....• . ..•. 
.Aquariui; ..••••••••• :::: The Water-Bearer ••. 
Pi fees • • • • • • • • • • • • . )( The Fillies •••.••••• 

Thefe are the Signs of the Zodiac. 

Regulus, or Cor Leonis, heart. 
Vindemiatrix, in right fhoulder. 

Deneb Al Aifad, in tail. 
Spica Yirginis, wheat in right hand. 

Zuberefchemali, ia right fcale. Zuberelgenufi, in left fcale. 
Antares, or Cor Scorpii, heart. Lefath, in tail. 
Nebulofre, in nofe. 
Deneb Al Gedi, in tail. 
Scheat, in leg. Fomalhaut, laft in the water. 
Nodus Celeftis, the knot of the ribbon. 

The fix fir!l: are called the Northera Signs, and the fix laft the Southern. 

SOUTHERN CONSTELLATIONS. 

CON3TELLATIO.NS, 

----
Cetus ..•••••••.•••• ••.. 
Eridanus ...•••••••••••• 
Phrenix 
Toucan 
Orion . .•.•.•. .• •••••.• 
Monoceros ••••.••••.••• 
Cani s Minor • • ..••••••• 
Apus 
Hydra .....•••••••••••• 
Sextans U r~ai;e 
Crater ..•...••••••••••. 
Corvus •••••••.•••..••• 
Centaurus ..••. .• •..•••• 
L upus ..••••••.••.••••• 
Ara •••••••....••.•••.. 
Triangulum Auftralis, ••• 
Pavo ..•• •... .•••••.••• 
C orona Aufrralis ••••.••. 
Grus ..•...•.•••• • • • • • • 
Pifcis Auftralis .••••..•. 
Lepus . .•......•.•.•••. 
C olumba Noachi ••••.•.• 
Robur Carol i ...•••••••. 
Crux .•.••••••.•• •• · • • · 
Argo Navis .•.•••••• ••. 
Canis Maj or ..•.•••.•••. 
A pis ...••.......•.•••. 
J Iirundo ....•.•••....•. 
Jndus .....••••.••••••• 
CameleoFl 
l'ifcis Volans •..••••.•.• 
Xiphias ••••••••• •••.• .. 

ENC LISH NAMES. PRINC1PAL STARS, -------
The Whale .••••••. · I Menhar, in mouth. Ba tan Ketus; in fide. Deneb Ketus, in tail. . • • • . . • • • . • . . . . . . • . . Achernar • 

.. .. • •· • • • •· • • • ,. • •. , Rigo!, in right foot. Bellatrix; in right fhoulder. Betelgeuge, in left fhoul<ler. The Unicorn 1 

The Lcffcr Dog . • • • • Procyon, in fide. 

.................... 
The Cup ••••••••••• 
The Raven ••••••.. 
The Centaur 
The Wolf 
The Altar [gle 
The Southern Trian­
The Peacock 
The Sou thern Crown 
T he Crane 
The Sauthern Filh 
The Hare 
Noah's Dove 
Charles's oak( Crofiers 
The Crofs, fometime , 
T he Ship Argo .• • •. 
The Greater Do~ 
The Bee 
The Swallow 
The lnaian 

The Flying Filh 
The Sword Fiili 

Alph ard, or Cor Hydra!; heart. 

Alches, ih frand. 
Algora b, in right wing, 

Canrr us. 
Sirius, (the Dog-Star) in mouth. His, in right ear. 
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THU R: S D 11. r. . 

<Dn· the - Succeffion of Day. and; 
Night, and the Viciffitudes . 

of the Seafons& 

Lady' Mary.;· 

W HAT, will now be the fu.bjecl· of your 
infhuEtions, my dear M entoria ? I, 

was .fo wd l pleafed with your obfervations on 
the fix ed Stars and the Zodiac, I . anticipate. 
much entertainment from the next . object . you . 
are inclined to exp la' n. . 

M rntoria. It appears neceifary t0 make fame 

remarks on the regular fucceffion of D1y .;met 
Nigl_it, the . viciffiwdes of the Seafom, . E~·lipfes, 

E 5 and 
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,rnd Tides_, as they are immediately conne8ed 

with the foregoing obfervations on the Solar 

Syfiem ; -though I fhall be lefs copious on thofe 

fubjecl:s, as by ·my former inflruB:ions, I Bat­

ter myfelf with the hope, you are tolerably well 

informed refpeB:ing thofe interefling particulars. 

The revolution of the Earth on its own Axis, 

produces· what is ufoallycalled its diurnal motion, 

which it performs in the fpace of 24 hours .. 

In the courfe of thi-s revolving rotation, whilfl: 

that part of the Globe we inhabit is turned 

toward the Sun,. we are confequently cheered 

by his beams,_ which confl:itutes our day ; in. 

like manner, when the Earth is turned from the 

Sun, we are involved in darknefs, which. 

makes our night, whilfl- the other Hemifphere 

~mjoys- day: thus you will perceive that they 

"'re both alternat-ively enlightened. 

Lady Louifa .. I clearly comprehend what oc­

_cafions the regular rotation. of day and night; 

~ut wi!h to know by what means morning, and. 

~veni ng, are· produced. 

,Ment. ln confequence of the Sun's great 

magnitude and diftance, the rays of light he 

emits, fall in a parallel direction on the Earthp, 

which invariably illuminates one of her Hemif­

pheres, theiefore -whilfi 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 Wefi: to 

Eafi, approaches to the verge 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 th-e fame meridian ; in regular 

progreffion as this place advances in the Earth's 

revolution, it again reaches the boundaries of 

the darkenea Hemi1phere, which produces the 

dufky ihades of 'Evening, and in uniform gra­

dation, the return of Night. 

Lady L. In our lectures on Geography, I 
recollect fame of the circumfiances y_ou have 

j ufi: recited. 

M(nf. Afl:ronomy may be confidered as the 

amnterpatt of G eography; as merely being 

acquainted with the form of the Earth , antl 

·the fituation of different countries, wou1d be 

a very imperfect kind of knowledge. W h ·n 

you hear on · what part of the Globe any par= 

iicular place is Gtuated, you become interefted:> 

and wifh to be informed, whether it is hot or 

·cold, . and what allotment of light, an r h 1· 

E fr ·comfortsJ 
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comforts, the inhabitants enjoy: thefe can 
never be accurately afcer!ained, unle[s you are 

in fome degree infirucl:ed in Afl:ronomy, which 

would enable you to calculate what influence t~e 

light and heat of the Sun have over it, and 

giv:e 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, 

ihoul<l be the fubjecl: of conv.erfation.,. he woulq 

form no conception whether the inhabitants 

were fcorcheq by heat, or frozen by cold: 

whilll: the well-informed would have a: perfect 

knowledge of the oppofite qualities of each 

refpecl:ivc region. 

Lady L. By what means could this know­

ledge be attained ? 

Ment. They would recollell: that Gree_n~ 

land is in the frigid, and Guinea in the torrid 

zone. That the former from its remote North ... 

ern fituation mufl: be intenfely cold; and that the 

latter by being fituated between. the tropics, 

where the influence of the Sun ,,is fo great, con.­

fequently is · fubjell: to intenfe heat. They 

would alfo know that beyond· the arctic circle, 

the inhabitants of thofe regions in Summer, hav.e 

a progreffive portion of day-light., from oq.e 

month 
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month to fix, and in Winter the fame portion 

of darknefs or night. 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 thofo 

countries that are fituated immediately under 

the Equinoctial line, and that from that fpace 

to the arctic 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 eafily calcu­

lated with certain precifion, and it may be 

proper to obferve the fame effects at contrary 

periods 'occur, in the Southern frigid zone. 

Lady M. I fhould not wifh to live in Gui­

nea, or Greenland. 

Men!. U ndoubte<lly a fiation between th9fe 

two extremes is more agreeable ; yet I make 

no. d_oubt, each party are fatisfied with their 

' allotment. In the torrid zone Providenc~ has 

amply fupplied the inhabitants with an abund­

ant portion of bleilings, to conduce to their 

comfort, which in a great meafure are fponta­

neous. In fame places gold is found in fuch 

plenty in the beds of the rivers, it is not 

neceffary to work the mines, which produce 

that valuable metal, 

'·. Lady 
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Lady L. I 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 value to the native pof­

feffors; as it obtains its confequence and worth 

by being the medium to pr9cure 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 {rate, the ignorant 

primitive inhabitants were rejoiced to exchange 

it for glafs beads, and other ornaments, and 

implements of no comparative degree of value • . 

The importance of a poffeffion, depends on· the 

circumfiances of our condition ; . thus to a : 

Savage, who is not fkilled in mechanics, an 

iron hatchet is a more valuable acql!ifition, 

than an ingot of gold. 

Lady M. I perceive th~s very forcibly, . and 

do not envy thefe people their poffeffions ; .yet 

I think they are better provided for than the 

Greenlanders; as I ·have often read of the -

hardfhips they undergo, 

Ment. The great Creator of the univerfe, . 

has dif pe·nfed a degree of provi fion for all the 

i nhabitants of the Earth, fuited to the.peculiar 

fiate of each region; it is true, (:ach rlifiricl: .-

does 
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<locs not appear to pofft:f-s an equal portion of 
thofe things we confider as effential to happi­
nefs; yet the eft:imation of blefiings 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, s~a-towl, and 
Rein Deer, form _the chief of their fubfiflence, 
and their train oil which we could . not eat, 
is efleemed a luxurious addition to their fim­
ple repafls. 

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

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 fifh which inhabit the Seas, in the frozen 
zones, are furnifned with a very large portion 
of fat, or b1ubb~r, which by a due ,preparation, 
is converted into oil, being thus liberally endu­
ed with this unB:uous fubfl:ance, enables Whales, 
Seals, &c. &c •. to fubfill: where the ocean is 
frozen, as fat renders animals that are clothed 
with it in a very great degree not very f ufcep­
tib1e of cold: thus you fee in thi::, as in every 
t>thcr infiance, the wife Creator of the univerfe 

has 
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has fitted each creature to its allotted {t-ation. 

I mull now clo[e this long digreilion, and pro­

ceed to give you fame account of the variations 

of the Seafons. 

Lady M. I expect much entertainment 

from that fubjecl:, and will not interrupt you, 

except to rnqudl: you . will accept my befl: 

thanks for the improvement you have already 

imparted. ' 

Ment. T ·he feafons which confifl: · of the 

regular fucceilion of Spring, Summer, Autumn, 

and Winter, are pFoducecl by the Earth's an­

nual m~tion 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 W efl: to Earl:. 

The Spring is the feafon of the year fo-fl: 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 Of 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. ar~ 

equal at all parts. 
Lady 
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Lady M. I recolleB. your informing me 

that the fign Aries or the Ram was the vernal 

or fpring equinox. 

Men. - When the Sun enters the oppofite 

fign Libra 0r the balance, it produces the fame 

effects refpetl:ing the equality of the days and 

n:ghts, and is hence called the a11tumnal equi­

nox. 

Lady L. I will remember to obferve thefe 

circumrlances ,vhen the proper period arrives. 

Men/~ We mufl: now examine the propet­
tks of Summer; in order to give you a clear 

idea of this feafon I mufl: obferve when the 
Earth has advanced in its Orbit through Libra, 
Scorpio, and Sagittarius when it arrives at the 
firft 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, juf!: fo 

far the rays of the Sun reach teyond the 

North Pole, and in the fame degree are defec­

tive at the South Pole; confequently the whole 

of the Artl:ic circle is enlightened and the Ant­

arctic circle deprived of light; from which it , 

will dearly appear to you that in the Northern 

Hemi1phere it is the longef!: day whicl: :onrl i­

tutes Summer, and in the Southern half of the 

G obe 
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Globe the fhortefi: day, or Winter; but under 

the Equator the days and nights are uniformly 

equal, confifl:ing 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 vvhen it is our Sumrner the inhabitants of 

the contrary Hemifphere have Winter. 

lVJent. 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, whil£l: 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 

fpace 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 fet­

ting to the North ; this is what is called Au­

tumn. 

Lady L. The 11tuation of the Sun and 

Earth which produces the equality of days and. 

nights in the period you have been defcribing, 1-. 
fuppofo 
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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 Pules will be 
turned to the Sun, and the North Pole from 

him; therefore when the E-.uth is in the fign 
Cancer it is Summer in the regions to the fi uth 
of the Equator at the period when it is our 
Winter: this you will perceire 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 Antarctic circle is enlightened and the 
Arctic obfcured in darknefs, but under the 
Equator the days and nights are equal. The 
Sun continues above the horizon of the fouth 
Pol€ till the vernal Equinox, when he will 
again rife to the north Pole, and with uncea11ng 
regularity fulfil the rotation of the fucceilive fea­
fons., 

Lady M. I cannot exprefs how much I ad-
mire the variety that we experience in the dif ... 
ferent effeas of the featons, as they change in 
annual regularity and order. 

Ment. If the Axis of the Earth were per­

pendicular to the plane of the Earth's Orbit, 

the 
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the days wou1d be invariably of the fame length 

and we fhould have no diverfity of feafons. 

Lady M. 'T'hat would be very agreeable, 

I fhould like always to have the feafons liKe 

fpring or autumn, and the days never fhort­

er: pray what woufd produce that effect ? 

Jifmt. The Sun -being over the Equator, 

which mufl: at all times enlighten both Poles of 

the Earth, and would make the days and nights 

confbntly equal, as their variation is produced 

by the inclination of the Earth's Axis and its 

preferving its parallelifin, by which term you 

are to underfiand, the E .ffth keeping its Axis 
in its natural revolution round the Sun in a po. 

fition always parallel to itfe]f, which it nearly 

does. When the Sun is in the firl1 point of 

Aries, the Earth mufl: be in the beginning 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 tit! the fun is 

18 degrees below the horizon, and his greatefl: 

depreff on 
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<le.preflion is_but 23 degrees and an half, equal to 
the inclination of 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 
oppofite to the Sun, the tropical full Moon 
mull be 24 hours above the horizon at the Po­
lar circles. 

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

Men!. Thefe beneficent effects may be 
traced in every infl:ance: the Sun, which conti­
m1es longer above the horizon in Summer th~n , 
in Winter, enlivens our pmfuirs: but as a 
counterbalance for the comparatively iliort por­
tions of his rays that we enjoy in Vvinter, the 
Moon at that fcafon continues longer vifible to 
us than in Summer when we fl:and lefs in need 
of her ailifl:ance. You will perhaps fcarcely 
be1ieve that in the height of our Summer, we 
are farther from the Sun than in Winter. 

Lady L. How can that poffibly be? I mu!l: 
not doubt your affertions, though I cannot ima­

gine 



94 · On the Succeflion if 

gine as a fact what appears fo inconiifient with 

the evidence of reafon. 

Men/~ This feeming paradox is produced by 

the days being !horter 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, tranfmits his 

rays in a more difl:inB: 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 occaf:onecl by the Sun being · more 

nearly in a vertical pofition, and his beams 

confequently of a de,nfer or thicker quaiity 

~nd not fo much wc,1kcned by refraclion as 

when they are emitted in a more indirect courfe 

as they are in Winter. 

Ludy. ]J1. I cannot comprehend how this 

can be proved. 

Men!. By obfervations on the Sun's diame-

, ter, vvhich it has been demon/1:rated is on the 

fhortefl: day 32 deg. 48 min. and on the long­

efl: day 31 deg. 3c min. which afcertains be­

y~md the poilibility of a doubt, the proportion 

of proximity with refpecl to the Earth. 

Lar!y 
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Lady L. vVhat portion of the Globe is 

-fuppofed to feel the heat of the Sun in the great­
efi degree? 

Ment. When the Earth is nearefi 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 circumfl:ance, 
th~ir Summer is fhorter tha~ ours, by the f pace 
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 00th 
the Poles, in a great meafure proceeds from 

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

Lady M. 
.. Zones, than 

Afhonorny. 

I feem better a~quainted with the 
mofi parts of your infl:rucl:ions Ol) 

Ment. 'rhis knowledge you have acquired 
_in your geographical leffons, and I make no 
doubt that you recollect the Globe is divided 

j.nto 
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into five Zones, or Belts, one Torrid, two 

Temperate, and two Frigid, appellations which 

clearly denote their rcfpcB:ive qualities. The · 

Equator divides the Globe into two Hemii­

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 

underfl:and the diflance of any particular place, 

Earl or W efi:, from the meridional point afcer­

tained on that map or Globe, which cannot in 

any inO-ancc exceed 180 degrees. The meri­

dian divides the Globe into two Hemifpheres, 

Eaflern and vV eflern, on which the degrees of 

Latitude are placed ; by thefe the difl:ance of 

any pbce is found North or South from the E­
quator, and as there 2.re 90 degrees from the 

Equator to each Pole, no pbce can exceed that 

number, as you will remember the circumfe-• 

renceof the Gbbe is 360 dcgreef. The Eclip­

tic is a certain line that runs through the ZCJdiac, 

to fhew the Sun's annual path in the Heavens, 

on which are ma:-l-e<l thofe Confltl\ations, cal­

lec.l the Signs of the Zodiac. 

Lady M. When I confider the different 

p1eafures we enjoy in every Seafon, I know not 

which to prefer. 
Ment. 
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Ment.. The feafons all abound with fources 

of delight and admirat•ion. In Spring we be­
hold the works of Nature unfold by gradual de-

-. .grees, till they attain the higbefi perfection of 
beauty. Vegetation, the Animal world, a~d 
the gei:ieral 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 intellectual powers 
kept in perpetual purfuit, by the inveftigatio·n 
of the progreffive rcnoyating 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 ma_ture perfecl:ion \1~1hich Summer pre­
fents; buds and bloffc.Jms become fruits and 
flowers, anJ the pleafing expeLC:tations fornJed 
from vernal fruclification, are realized ; this 
luxuriant period may be fly led Nature's l'v1eridi­
an, as the Earth at this feafon is at the height 
of its fplencior, Vegetation in the rzenith of its 
glory, and every fur rounding objeB: cheered by 

_ the vivid rays of the Sun, which diffufe the 
bleilings of plenty, adorned by refplendertt beau ... 
ty . . In Autumn we perceive the ample provi­
fion which is wifely ordained for the prefe n·a-

F tion 
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tion and fuflenance of every f pec-ies ·of an1mals, 

as Nature at this feafon pours forth her richefl: 

gifts with_ a liberal hand in the various means 

ihe furnifhes for our· fupport and happinef~. 

\Vinter, which appears at -the firfl: view to be a 

dreary comfortlefs feafon, ferv s the purpofe of 

a kind of repofe ·to all the varied \,vorks of the 

Creation, and produces that variety and con­

trafl which conftitutes in a combined fenfe the 

.genuine beauty of the fear-ans, or rather mani-

fc{ls the infinite wifdom of their omnikient 

Creator. In frofl:, fnow, or hail, we may 

tra , e certain degrees of beauty and utility, and 

,perceive tlie beneficial purpofes for which they 

·were defigned ; as the rigour of Winter defl:roys 

the pernicious effdts which would arife from 

the exuber·ance of infeB:s and reptiles that are 

generated in Summer, and fertilizes the Earth 

f0r the approaching produB.ions of Spring: 

the~efo;·e the wl:ole year, a- t .. ken in the aggre­

gate, may be regard_eJ as a circle of v~ried ex­

cellence. 
Lady L. I never before formed any idea, 

that each feafon abounc.kd with fo many advan­

tages, as you have enumerated. 

}dent. The change of Seafons produces in 

general no other fenfations in the minds of 

common 
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-common obfervers, than the habitual it.leas that 
occur, refpecl:ing the change of refidence and 
fituation which they often produce ; thus for in­
fiance, many prefer Winter, as at that period 
fhey viGt the metropolis, and are engaged in a 
conftant fuccefiion of diffipation anci luxurious 
purfoits : whi1fl: others dread its approach, be­
caufe they live in retired Gtuations, and are in 
fame degree debarred from focial intercourfe. 

Lady ill/. I think there is no degree of com. 
parifon refpecl:ing the preference which ought 
to be given to the fituations you have defcribed : 
I !hall not hefitate to determine in favor of 
Winter, as at that feafon I fee the moO: com­
pany . 

.1vfent. Society is the b:.tlm of life, and ra­
tior:al modes · of amufement may be enjoyed 
without deviation from our prefcribed Jin ~ of 
duty; yet how frequently do the purfuit·s of 
what is del11fively called pleafure, produce the 
contrary efft cl:s of difquiet11<le and repentance. 
E ach feafon points out to the intelligent mind 
a certain mode of comfort, peculiarly adapted to 
its circumftances and quality ; fuch as in Win­
ter, a cheerful fire, focial converfe> in.nocent 
recreations, confifbng of thofe which can occa­
fion no perturbation of mind, or ju!l: caule of 

F 2 blame 
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blame or regret. ConOant employment is the 

g ,lild fpecific againft what the French call en­

nui; but we mufi be ever cautious, that the ufe 

of our time ihould be turned to fuch objects, as 

may produce individual advantage, or public be­
nefit. 

Lady M. I obferve you mention that our 

amufements !hould be of a nature to produce 

110 uneafinefs or unpleafant confequence ; I 

think there is no danger they e\'er ibould. 

lklmt Of this there is greater probability 

than you are aware; as the purfuit of diveroon 

frequently induces perfons to engage in fchemes, 

or enter into plans that are inadequate to their 

finances, or incompatible with rhe arrangement 

their fituation in life requires ; games of chance 

alfo, or 'thofe that depenJ on any degree of ikill, 

engage young minds with too great a degree of 

ardour and anxiety ; therefore the object to be 

·won, or loft, !hould always be of trifling value, 

as both parties cannot be fuccefsful; and though 

the "iB:or experiences fenfations of triumphant 

pleaf ure, the Yanquiihed or perfont conquer,ed, 

are fubjeB:ed to an equal portion of regret. 
· Lady L. I muft confefs that I am always 

pleafed when I win, though I do not care for 

the money. 
111ent. 
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Ment. This is the genuine fentiment, an­
fing from the fimplicity and uncorrnpte<l fbte 
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 {lrict 
ju fl ice. 

Lady M. I will zealoufly guard againfi: the 
confcquences you fo forcibly defqibe; and I 
imagine you will recom~nend a courfe of read. 
ing as our general purfuit in Winter. 

Men!. I am rather inclined to a diverfity of 
avocations, a, they exercife the vario11s faculties 
of t.he mind ; neither am I averfe to ·what is 
ufoa!ly called gaiety, v;hen purfucd as a relaxa­
tion under certain refhiclions, and regulated by 
the rules which good fenfe and prudence pre­
fcribe. The theatre is a fource of amufement 
and improvemen t, when the fubjc8.s chofcn for 
reprefentation, are of a tendency to infpire noble 
fentiments, by bright examples; or to exhibit 
Vice and Folly in their proper colour~. Con­
certs and muGcal entertainments are not only 
agreeable and dcfirablc, but may even be turned 
to excite devout fenfati ons, or to exhilarate the 
fancy by lively compofi tions. Dancing is a 
~Nholeforne exercife, and fource of diverfion, 

F 0 and ,) 
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2nd alfo tends to add grace and dignity to tlic 
deportment. Painting and drawing cf every 
fpecies, are an elegant pieaf1ng employ, and 

when extended to taking views, or copying 
from Nature, afford an inexhauflible fund of 

gratification to a mind replete with refined 
jdras. 

Lady L. By purfuing the plan you recom­
mend, I am conrinced time will never appear 
burdenfome to me, even in the depth of vV in­
ter. 

Men!. It is impoilible to enumerate the va­
ried objecrs of purf uit, as they mu ft arife from 

the circurnftances that furround us. Needle 
work, of the ufeful and ornamental kind, 010ulJ 
engage a portion of your time and attention, as 
being more pa1ticularly a feminine employ 1 

, '1nd _productive qf utility. Exercife is alfo a 
means of difhibutirig time with advantage and 

pleafure, aP1d may be compaffed even in Win. 
ter, with benefit and delight. But above all 

. I will point out the advantages arifing Jrom 
the fiud y of the mofr approved authors, and 
from the converfation of intelligent, well-bred 
perfons ; this is not only the means of pJffing 

over time agreeably, but with fubrlanti al pro­
fit; as knowledge is net only confined to Gooks, 

b1lt 
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out may be diffufed by varim1s, other mean ; 
amongfl which, none are more forcible th ::m 
the admonitions, teflimonies,, or opinions of 

thofe we defervedly revere or efleem. 
Lady M. I am perfectly fatisfied with onr 

a11otment in Vvinter-; pray, r '-t'ntoria, pDint 
out ·of what nature our employ :fhoulJ be in 
Summer. 

Men!. In [peaking of our pur[u it in diffc­
r-ent times of the year, ,ive ufe the generai. enn 

of Summer and Winter, vvah which we blend 
Spring and t\utumn, and confine ourfelves Gm­
ply to the diflintlion of heat or coJu, lo ,g or 
fl1o r.1 ,fay~. In <;11m:ncr every ot jea takes a 
wide , ,•1ge; tht great r.ortion of day-light we 
enjoy, a d · the geniai warmth of the Seafon, 
confpin:. to difperfo the generality of perfons 
who can purfue their own inclinations. J n the 
higher claffes, the greater part retire. fr0m the 
bufilc of public or fplendid life, and take refuge 
in the calm retreat of their patrimonial man­
fiom. O thers in purfuit of health, or amufe­
rnent, frequent places on the fea coaf1: ; whilfl: 
the general maf.c;;, who are eng:iged in com* 
merce anJ u[eftil avocati ons, content them­
folves with occafional excurGons, which can 

F 4 be 
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e purfued without material interruption to· the 
regular courfe of their bufinefs. 

Lady L. I am always impatient to get into 
the country, and if it wei:e in my power to 

chufe, iliould like fome cottage, or rural fpot, 

where I ilimilcl be mo-re happy than I can ex­
·pref.~. 

Men!. Thefe iae:1s are the e:ffecl: of a youthful 

imagination, which is apt to figure to itftlf that 

wild, or romant:ic fcenes would yield a fuperior 
degree of fatisfotl:ion ; when in fall: they would, 

when the edge of novelty was worn off, pro­

duce vacuity and difguft. It is impoffible to 

define by what meafures happinefs may be 

moH: effelt:ually produce.cl ; as rnuch dependg on 
the turn of mind, llnd the firuation of the pn,. 
i les concerned ; yet we may fafcly v-tnturn to 
~ffirm, there is the be!l ~hance for attaining 
this defired end, by aclive, rather than abflralt­

ed means. A cottage allows but a f mall fpherc 

of action, a pafl:oral life admits but of few va­
riations, the habits are fimple, anJ by conftant­

ly preferving the fame uniform tenor, enervate, 

and cramp a mind inherently fraught with lallC1-
able curiofity. 

Lady ZIA'. 



Day and 1Vight, &c. 10_, 

lad)' lv.l. I have no doubt you would ap­

prove the plan of life purfued by our amiable 

friends Horatio anti Amanda. 

il1ent. Diflinguifhed merit like their5 claims 

approbation and applaufe. Their rank in life 

'is high enough to fupply them liberally with 

all that can be fl:yled the bleffings of life; and 

-yet not fufficiently el€vated, to involve them in 

the perniciou·s an·d difgrnceful habitudes, that 

degrade too many who fill the firfl: claffes in fo. 

ciety. In fummer they refide at tl1eir country 

feat, in which elegance and convenience unite,. 

t'heir grounds are highly cuhivatecl,. their gar• 

dehs are a ~otanical fchool ; agricul'ture alfo, 

bears a fhare in this beautiful arrangement, as 

the whole dlate is a Ferme Ornee. Horatio is 

a man of fcience, and negle& no opportuni ty • 

to adopt every plan that may prove beneficial to 

fociety; his flocks and herds are of the fineft qua­

lity, his horfes of the befl: breed, and regularly_ 

trained, and his canfages of the moil elegant. 

~md conve~ient, conCT:ruB:ion. 

Lady M. How happy Amanda muft be in, 

fuch a fituation !' 

Men!. In thofe- branches which come im­

rne<liately under· her depar tment, ev:ery article 

approaches nearly to perfection. H.er aviary 

F 5 and 
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and poultry, form an affemblage of the mofl: 

rare and beautiful kinds of fowls and birds ; her 

:fhrubbery and green-houre abound with the 

mofi: curious plants, which {he fi:udics with the 

rnofi minute attention, and by the mofl: fcien· 

tific rnles. Her houfe difplays the purity of her 

tafi:e, the furniture being in the fiyle of the 

mof!: elegant firnplicity, and many of the deco­

rations moft worthy of applaufe, executed by 

her own hand. In the whole of this rational 

fyflem you perceive neither redundancy nor de­

fell:, and the mo!l: £triking harmony is produced 

by judicious rneafures, effecl:cd by moderate 

means of expence. Horatio's and Amanda's 

method of living, is hof pi table and liberal ; but 

as it is uniform, kept within due bounds of pru­

dent oeconomy, by which mode they perform 

many figna1 alts of charity, though their for­
tune is far from being immenfe. 

Lady L. I am always extremely happy when 

I pay them a viG.t ; there is a library well flor­

ed with books, mathematical inflruments of all 

kinds, and every thing that is curious or inge­

mous. 

Ment. Thefe are rational fources of amufe­

ment, and when properly recurred to, produce 

the happieft effefu. Society forms a great part 
Qf 
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of the comforts of this amiable pair, . it confifls 

of.all the beft families in the neighbourhood, by 

which I mean thofe mofl: ref pellable, not al­

ways thofe of th~ highefl: rank ; as Horatio does 

not approve Lord Sceptic's principles, or Sir 

Richard Squander's profufe habits: neither does 

Amanda wi!h to affociate, with diffipated Lady 

R andom, 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

fl:rultions merely to the hours allotted for their 

leffons, but are always inculcating fome impor­

tant branches . of knowledge from -eve ry occur­

rence, and correBing all the errors they per• 

ceive, by the mofl: forcible , yet gentle means. 

Lady L. Horatio and Amanda are very kind · 

to their fervants, and poor neighbours, efpeci­

ally when they are frck; and have alto d1:ab­

li={hed a fchool for indigent children, v.- ho are : 

infl:rucl:ed and clothed at their expence. 

M ent. The performance of thefe elfential · 

duties, are_ the luxuries which I will recom­

mend, as they never cloy ; every evi l you miti­

gate is an exqu ifite gratification ; to alle viate 

the pains of fi ckne[c:; , remove the .fling of po--­

verty, or .plant tht feeds of knowledge, by' the 

F. 6 , applica\ion 
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2pplication of due remedies and pecuniary re­
lief, places a human character in the brightefi: 
point of view : thus you perceive Horatio and 
Amanda in their Summer refidence ilied a blef­
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 ihall obferve, that notwithflanding you cannot 
wholly adopt their plan, let it impart this ufe­
ful le!fon, that virtue confifls in active exer­
tions, and that each feafon of the year calls us 
forth to fulfil fome important duty; as even the 
mofl: minute objeB: teems with infl:ruB:ion, and 
eve!y difpenfation demands the grateful tribute 
cf reverence and admiration! 

DIALOGUE 
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FRIDAY. 

On Eclipfes and Tides .. 

Mentoria. 

THE obfervations I have made on the vari-

ous qualities of the Solar Syaem would be 

incomplete, unlefs I were to enumerate the 

dillincl: properties of Edipfes 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 ~he Moon paffing 

between the Earth and the Sun, which hides 
the light of the Sun from the Earth ; this mufl: 
happen at the New Moon, when the Moon is 
in conjunction with the Sun. It is called an 

annular 
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annular Eclipfe, when the Moon is fo fituated 

that its !hadow being lefa than the Jifk of the 

Sun, conceals only the centre from our view ; 

the euge 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 pa·rts as the Moon -

covers, fo many digits are faid to be eclipfed. 

L ady Louifa. vVhat do you mean by digits? -­

Ment. The term digit, fignifies the .twelfth 

part of the diameter of either the S1m, or Moon, . 

therefore is ufed to exprefs the degree, in which 

either are oc·culted, or darkened. No folar 

Eclipfes are univerfally feen throughout the 

whole hemifphere, which· is occafioned by the 

Sun being then above it, the Moon's d ifk .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 fpace on the 

Earth 's furface about 180 miles broad, when 

· the Sun is at the greateft, an<l the Moon at 

the . leafl: difl:ance; though her partial fhadow, 

9r penumbra may at that period, cover a cir-: 

cular portion of 4900 mil~s io diamet~r with­

in this fpace, the Sun is in a g reater, or lefa 
degree . 

{ 
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degree eclipfed; as the places are near, or dif­

tant from the centre of the penumbra. 

Lady iVlary. What is the iignification of 

the word penumbra? 

Ment. It implies a faint kin<l of fh:idow, 

_, on the extremity of the perfeB, or complete 

fhadow, which renders it difficult t0 deter­

mine ·where the iliadow begiui;, or ends. By 
the obfervations I have made, I hope you clear­

]y underflan<l 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 wit;h a faint light, which is afcribed 

to the reflection of the light from the illumi­

nated parts of the Earth ; in total Eclipfes of 

the Sun, what is _called the l\1foon's limb, (by 

which is meant the exterior border of her difk) 

appears furrounded by a pale circle of light, 

that fame aflronomers imagine indicates a lunar 

atmofphere of the Sun. When the Moon ap­

pears much lefs than the -Sun, !he is faid to be 

in apage, and he iri perige ; the former term 

jmplies the greatefl poilible diflance, the latter 

the nea.reft fituatiori any Planet 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 two minutes, though at fame particular­
place on the Earth an Eclipfe may !aft 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 earl iefl in the W efl:ern parts, and 
later to the Eaflern region, occafioned by the 
:fhadow of the Moon, as her motion is from 
W cfl to Eafr. 

Lady L. I wifh very much to hear what 
occafions a Lunar Eclipfe. 

Men!. An Eciipfe of the Moon is produc­
ed by the Earth palling between the Sun and 
the Moon, . in confequence of which, the lattet 
is 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 {rate of occultation, . 
or darknefs ; which is occafioned by the Sun's 
ray;s being refraB:ed in palling through the at­
mof phere of rhe Earth. 

Lady M. What is the caufe the Sun is not: 
eclipfe<l every New Moon, and the Moon: 
every time fhe is at the full ? 

Ment. Becaufe the Moon's orbit is inclined-, 
to the plane df the Ecliptic, therefore an Eclipfe 

. can never h<!ppen but when the Moon is either 
in or near one of the Nodes, which are the 

two 
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two points in which the orbit of the Moon 

cuts the Ecliptic. 

Lady L. Do Ecliples appear in every part 

of the Globe r 
Ment. A Lunar Eclipfe is vifible in all parts 

of the Earth, vvhich have the Moon abO\,e their 

horizon, and are every where of the fame ex­

tent and duration ; whilfl: a folar Eclipfe varies 

its appearance at different places. E clipfes of 

the Moon al ways begin on her eaflern fide, 

whilfl: thofe of the Sun commence 0n his weft. 
em. 

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

Jv.fent. S(;v(;:n are ti1e grelteft number that 

~-m happen ln that fpace of time, and two the 
]eaft that can occur ; the moi1 ufual number is 
four, and there are very rare! y more than fix, 

one half of which are generally inviGble at any 

particular place ; and no Eclipfe of the Moon 

can lafl above 5 hours and a half from the pe­
riod of the Moon's firfl touching the Earth's · 

penumbra, to its departure from it; but an 

Ecliple of the Ivioon by the Earth's {hadow 

probably never exceeds 3 hours and three quar-
\ 

ters, and __ wher, total, is not more than r 

hour and th.t"'~ quarters , Having thus clearly 

fpccified 
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fpecified the interpofition of the heavenly ba­
dies which occafion the privation of light,- called 
Eclipfes, it only remains for me to remark, that 
forne of the fixed flars are fubjecl 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
cepted. 

Lady Jvf. I 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 obfcureJ, or the 
light of the Moon withheld, for cv ·n the {hort ... 
cfl: f pace of time, mu{l; have <·xc1ted much af­
tonilhment; but experience m this, as well as 
in a variety of other in!lance", fupplicd thq de- ­
feel of fcience. The ancients obfervcd thcfe 
phrenomena ; but as they pcru/ved no ba,l ef­
fects, moft probably were not apprehenf1ve 
when they appeared. I recollect a remarkable 
infl:ance of the fagacious ufe that Cohmbus 
made of the circumflance of knowing from his 
profeffional fkill, that an Ec-lipte mufl at acer­
tain period occur, which ferves to {hew the vc .. 
ry great advantages the learned have over the ig. 

noran 
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norant and uninformed part of the community. 

Lady 111. I am greatly obliged to you my 

dear Mentoria ; I remember in your inllruc­

tions on Geography, you informed us Colum­

bus difcovered America. 

M en!. In the profecution of that great un­

dertaking, Columbus experienced much trou­

ble from the factious f pirit of the officers~ and 

men who engaged with him in that hazardous 

enterprize. At one time a ferious mutiny took 

place, and as Columbns was at that period but 

a little difl:ance from land, near one of the 

V/ efl: India lilands, he obtained articles of fuf­

tei:iance of every kind from the Indians, his 

own provifions having been either confumed or 

fpoilcd. -For fo_me time he was amply fuppli ed 

by the natives, who bartered their food for the 

alluring bait of a bit of tin, or a few glafs 1 eads, 

and on thofe w,ho were of a fuperior 'l .i f-, he 

beflowed a fmall looking-glafs, a red cap, or a 

pair of fciffors, This traffic was carried on t() 

the mutual fstisfaclion of both parties, but un-. 

fortunately the mutineers who were on iliore, 

prejudiced the Indians again ft Columbus, and 

as in thofe uncivilized countries they cultivate 

little more than is necerfary for their own ufe,. 

they begcin to b'e 2ppreh~nfivG of experienc_ing, 
· a fcai; ... 
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a fcarcity ; therefore were very remifs in their 
fupply of food, which greatly 0iftreffed Colum­
bus, as his men had been grievoufly affiiB:ed 
with fevere and dangerous diforders, which are 
peculiarly incident to hot climates; a circum­
fbnce that rendered frefh provifions abfolutely 
ncceffary, as the mofl: effeB:ual means of efiab­
li !11 in&_ their health. In this critical predica­
ment, . Columbus had recourfe to the follow­
ing expedient. From afhonomical 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 !hip, to - infonn the i_nhabiLants 
(whom he convened) that he came to acquaint 
them of an extraordinary circum!lance, in which 
they were all nearly concerned. That Columbus 

, and his people were Chrifiians, and believed yn 
God, who created Heaven and Earth, reward­
ed the righteous, and punifhed the wicked ; 
that this omnipotent .Being was incenfed againft 
the Indians for having neglecled to fupply his 
people with food, and had determined to pu .. 
nifh them by pefhlence and famine, in token 
of which, they would that very night fee the 
11oon rife with an angry and bloody afpecl, as 
a prefage of the tremendous evils that would ac-

crue. 
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crue. Th is prophetic denunciation produced 
different effeB:s upon the minds of the Indians, 
fame were alarmed, and others treated it with 
contempt and derifion; but when they perceiv­
ed the Eclipfe of the Moon, which took place 
in the manner exprefsly foretold, they were 
unanimous in expreiling their conll:ernation and 
contrition. The confequence of this internal 
conviction was productive of the happidt ef­
fects ; as they zealoufly entreated Columbus, 
with loud cries and lamentations, to intercede 
with his God on their behalf, as the means of 
averting the fcourge that threatened them ; on 
which terms they promifed in future to fopply 
him amply with every kind of provifion he re-
9.uired. Columbus hearkened to thei r entrea­
ties, yet did not grant their requeft: till the 
Eclipfe began to go off; when after due delibe­
ration, and the appearance of great condefcen­
fion on his part, he informed them, they might 
ceafe to 9ffl.icl: themfelves, as he had prayed to 
God in their favour, \','.ho had gracioufly for­
given them, on condition they would always be 
kind and hofpitable to Chriflians, and in proof 
of this gracious pardon, they would perceive the 
Moon difperfe her angry countenance, and re­
fume her former beauty. When they expen-

enced 
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enced the fulfilment of this pleafing affurance, 

they praifed the God of the Chrif1ians, and re­

garded Columbus as a perfon peculiarly favour­

ed by heaven ; as notwithfl:anding they had 

feen Eclipfes, it was beyond the compafs of 

their comprehenfion, to imagine that any one 

could forctel their appearance, except by divine 

inrpiration. 

Lady L. It was fortunate Columbus thought 

of fuch a means to prevent the evils he dread­

ed ; but was it fl:riB:ly right, that he pretended 

this natural event was a divine judgment? 

• Ment. Particular c.ircurnftances, and exi-

gent c.1res, require extraordinary means of re­

drers; and in this infl:ance, on the behalf of CJ~ 
lumbus, I {hall urge that the happy effelL his 

conducl: produced, in a great mea1ure plead his 

exc11re, more efpccially as ir fcr\'ccl the henef,_ 

cial purpofe of forcibly impreffing on tbefe fa­

vage Incl:ans an awfol idea of the S11prerne Be­

ing, which perhaps they would not have 21cquir­

ed by any other means. In defining the cha- _ 

racl:er of Columbu , we muft acknowledge he 

poffe-ffecl very fuperior merit; his fkill in naviga­

tion was wonderful at that periotl, his genius 

enterprizing, and his prefence of mind fignal, 

1ll 
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in a1l the complicated misfortunes his arduous 
undertakina unavoidably produced. 

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

Ment. That powerful irnpulfe, which di­
rects us to purfue in any emergency, thole me~­
fures that ,vill prove effecl:ual; as perfons in­
volved in intricate and apparently inextricable 
difficulti~s, if they were to deliberate, would be 
lofi ! 

Lady L. I think it was very ungrateful of 
Columbus's officers and men to !hew any incli­
nation to rebel, nnder fo great a commander. 

Ment. In enterprizes of vaft importance, 
the proje8.ors have many adverfe events to con­
tend with. The .greater part of the perfons 
who joined ~olumbus in the profecution of the 
expedition he had planned, were all:uated by 
motives of gain, and were impatient under the 
delay, which in the natural courfe of things re­
tarded the objelt they had in view; confequent­
ly the principal ob{hcles he hac to encounter, 
arofe from the avarice, ingratitude, and igno­
rance of his fellow labo~rers : thus you will per­
ceive the paffions were to him more turbulent in 
their effecl:s, than the Elements. Human nature 
is the fame in every age and nation, the children 

of 
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of Ifrael murmured again(t I\1ofes for the dan­

gers :rnJ 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 fufferings. 

Lady L. It mufl: have given Colu:x:bus 

great pleafure, to have the Indians pay him 

fuch re\ ere nee. 

A,fcnt. In a variety of infl:ances, recorded 

in hi/1:ory, we find that the human race, in a 

flate of profound ignorance, are eafily wrought 

upo·n by any circumn-ances which bear a fuper­

natural an>rt:arance ; this gave rife to the abfurd, 

a!1d I may add impi ,)Us 11:ories, .vhic-h were irn .. 

preffed on the n111ltit11cle in the firfl: ages of the 

,rorld in P;igan co1intri c:s; as under the fanc­

tion of a prcttnded divine origin, no one pre­

fumed to doubt the valid:ty of any affcrtion or 

event. N urna, who governed the Romans af­

ter Romulus, was a man of confummatc vvi f­

dom and prude-nee; and as he was convinc~d 

he could not rule peaceably over his fu bj ec1s, 

without fome fuperior aio, he pretended to 

have an intercourfe with the Godde[s Egcria, 

whom he apparently confultcd in her grotto, on 

all fubjecl:s and matters of importance; thus by 

impofing on the minds of his fubjecls this 

feigned 
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feigned facred authority, he poffeffed their en­

tire confidence; and much to his honour it may 

· .be added, that he \Vas the firCT: 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 jufl: and honourable 

in all their proceedings. 

Lady L. I am much pleafed with . the in­

fiances you have produced of th~ fuperior' abili ­

ties that Numa and Columbus poffeffed. 

Men!. As I have endeavoured to fhew you, 

· the advantage perfons invefied with power derive 

from the adoption of wife and prudent m eafm-es, 

the refult of a highly cultivated good u_n derfb.nd- -

1ng ; as a mntraft, I will now point out the 

cont:ary effects, by the example of Francis Pi­

zarro, who obtai ned the conquefl: of Peru. 

Various have been the conjectures re:peB.ing 
his origin, fume are of opinion he was a no­

bleman by birth, whilfl: others (with greater 
probability) mention, he was the· illegitimate 

fon of Gonzalo Pizarro, an officer of Truxi llo 

jn Spain, who expofed him as a foundling at 

the door of a church ; from the circumfbi1ce 

of the cheat being <lifcovered, his father was 

compelled to fupport him, who beflowed ;1 0 

G ' euuca• 
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-education on him, but employed him in t~ 

mofl: fervile offices, chiefly i,n tending his hogs; 

as this neglected youth advanced in age, he grew 

weary of this degrading courfe of 1-ife, and as 

he was of an enterprifing fpirit, entered on 

board a iliip bound for t-he Wefl: Indies. In 

this new fcene of action, Pizarro fo eminently 

diflinguifhed himfelf by his bravery, in the wars 

·of Hifpaniola and Cuba, that he gained a com­

.million in the Spanifh army; after a variety of 

fortunate events, he became pofftffcd of great 

r iches, and joined with two other adventurers, 

to undertake the conqueft of Peru, in which 

11:nardous attempt h~ f ucceeded. 

l ady L. I feel quite interefled in your ac­

count of Pizarro, an~l am furprifed a perfon fo 

defecl ive in education fhould achieve fuch a 

brilliant victory. 

11-ient. Perfonal courage, p-erfeverance, and 

c-oncurri·ng favourable· circumftances, are more 

_ tffeBu;:i.1 in compaffing great deGgns, tl1an mere 

intellcB.ual pofidlions, or the genuine effects of 

reg11!:.1r fcience ; yet when they are added to 

the other qual ities they give an inexprtffible de­

gree of confequence to the triumphant Hero : 

which was manifefl: in the character of Julius 

C.efar, who \Yas an excellent fcho1 ar, a 
. ga1lant 
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gallant foldier, and in every department, a mofl: 
~ccomplifhe<l man. 

Lady Jtll. Pray Mentoria, now inform us 
of fome fl:riking proofs of Pizarro's ignorance? 

Ment. At the time the conquefl: of Peru 
was undertaken, there was a contefl: between 
two brothers, named H uefcar and Atabiliba, 
for the fucceffion to the Peruvian dominions, mt 

the death of their father. This event proved 
fo-rtanate for Pizarro, who by artfully feeming 
to efpoufe the caufe of both thefe incas, or prin­
.ces, who were competitors, at length by {hata­
gem, and a kind of fictitious caufe of offence, 
Pizarro imprifoned Atabiliba, and very foon­
after Huefcar was murdered, which in a great 
rneafure fecurcd the vicrory that was afterwards 
obtained. Atabiliba was a prince endued with 
great penetration, and as he earnef1l y wi fhcd to 
procure his liberty, fought to difcover the man­
ners, abilities, and cufl:oms of the Spaniarrls, 
as the befl: method of enabiing him to offer for 
his ranfom thofe gifts that wou!J be the mofl: 
acceptable to them. \tVhat appeared the mofl: 
incomprehenGble to him, was, their being able 
to read and write, which he was at a lofs to de­
termine, whether they were natural gifts, or 
acquired by application and labour. As the 

G 2. mcaus 
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means of obtaining this inforrnalion, he afked 

one of the Spani!h_ foldiers, if he -could write 

'the name of God upon his lhurnb nail; the 

·man immediately complied with his requeft; 

.11nd the inca went to feveral of the Spani!h cap­

tains and (oldiers., to enquire of them the figni-

6cation of the word in fcribed o.n his thumb, 

and by their reply ·was conv~nced they under­

flood its meaning, from which he concluded 

that the art of writing and. reading were natural 

to the '"'hole Spaniih nation. T ~his opinion he 

was fo .i ; • convinced was erroneous, as by chance 

he met Pizarro, .and a!ked him the fame quef.. 

tion ref peeling the mark on his nail, which the 

other Spaniards had fo readily interpreted; when 

he from the confcioutnefs of not being able to 

write or read, blufhed and turned· away from 

·him with evident Ggns of confufion, from not 

being qualified to gi.ve a fatisfatlory anfwer. 

This circumflance convinced Atabiliba, that tbe 

accompli!hments he fo greatly admired were 

the effetl of fuperior education, anc.l infpired 

Jlim wi i,h contempt for Piza-rro, whom he now 

perceived was of a very 1ow origin, fince he 

was exceeded in kno.wledge by even foldiers of 

,the mofl: inferior rank.. 
,Lady 

... 
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Lady Jvl. I am aflonifhed that Pizarro did 

not learn. to read and write when he was a great 

man, as it is very difgraceful to be fo igno­

rant. 

Ment . Knowledge is very difficult to at­

tain, except in the ductile fe:irons of infa ncy 

or youth; the procefs of acquiring it is flow 

and progreilive , and muf~ be purfoed Vl'ithout 

intermiffion, which-, when perfons are advanced 

~ the mature fl-ages of life, is not eafy to ef­

fect ; as a variety of avocations at that period· 

unavoidably,. engage their attention. Pizarro's 

time was I make nodou~t wholly employed in the 

purfuit of riches and power, which he obtained 

to the full extent of the mofl fanguine ambi­

tion: but to counterbalance thefe advantages 

he was fubjecl.ed to the humiiiating mortifica­

tion of his fecretary writing his name as a 1Jg­

nature, between two fl-rokes which Pizarro 

drew, a circumfi::mce that made his ignorance 

univerfally known •. 

Lady M. When perfoos are fo high in . 

rank, it is par-ticufarly unfortunate when they 

arc fo illiterate. 

Ment. In commercial countries, it frequent- ­

ly happens that individuals of low birth , by ha­

bit~ of in,duflry, perfeverance, or enterprize,· 

G . 3._ attain 
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-main in the regular rnurfe of things, gre21.t 
riches, and confequently a proportionable de­
gree of power and confequence~ When fuc h 
JJerfons. by tre influence of their wealth and 
onneB:io:1s, become ftnators, or affociatc wi:h 

the higher circles, they betray their own infuf. 
ficicncy in what the liberal minded ell:eern the 
mofi val11able poffeffions ; as their langu;:ige is 
i ncorreB:, and their opin ions genera lly con­
traaed and ill founded: thus you will perceive 
the inefficacy of riche~, which may p11rchafe 
parade, and Hate , but cannot defuve the tri­
bute of appbufe or adm iration, unlefs they ar'i' 
accompanied by intri nl1c and fuperior worth. 

Lady L. I recollect that Tides are the next 
fobjccl: of your inCTruclions; I have fame know­
ledge of them, as I fpent part of lafl: Sum­
mer in a beautiful fitua tion on the fea coaft. 

Ment. The Tides are produced by the At­
traltion of the Sun and Moon, and are caufed 
by the flux and reflux of the motion ot the vafl 
expanfe of the ocean, wrich is in a perpetual 
fl-ate of agitat ion, as it ebbs and flows alter­
n ately, without intermiffion. This wonderful 
effe[t is more particularly occaGoned by the 
JVIoon , in confequence of her being much near­
er to the Earth than the Sun, therefore her 

powc.r 
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powers of attratlion, th<mgh in[er:or., all w"th 

greater force, a'l<l as a natural confequencc, 

raife the water much h glier, which from being 

a· fluid, lo fes in a great meafure its gravitating 

property. 
Lady L. How furpri(ing thefe c:rc 11 mfbn-, 

ccs arc, _a ,1 J how very few I i:naginc have a 

Irnowledge of their wonJcrful effects . 

Ment. The Moon in pa!fing over any part 

of the ocean, attracls a~d raifes the vvat r in 

that panicular place, which in the com fe of 

a'Jout Iix hours and elc•1en minutes falls agiin, 

and thus invariauly rifcs and falls in little m ·'.) rc 

than the fpace of twel ve hours. The Moon 

produces the effect of raifing the water, not 

only ou that part of the fea o\'er whi ch fhe is 

pa!fing, but al ro on that wh ich is fitua ted in 

an immediate oppoCite di recti on. The effe3:s 

that the M oon occaG.ons on the water are not 

p,erceived till three hours after it has pa{fed the 

meridian of that place. 

Lady L. I imJgine the Tide5 perform thei r 

changes with equal uniformity in all parts of 

the ocean. 

M ent. The remarks I have rnade, more par­

t,icularly belong to fuch fitllations as arc open to 

large oceans; as in teas and channels tbat are 

more 
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!Dore confined,many circumflances concm~to caufe 
deviations from the rules I have fpecified ; the 

dfetls would be general, if the whole furface 

of the globe were covered with water; bu the 

great number of ii1ands an<l continents inter .. 

rupt the regular courfe of Tides in fame parti­

cular region~. 

Lady M. I know that river~ have Tides as 

well as the ocean, as I have obferved them re­

gularly change, when I was at Greenwich. 

}dent. All rivers which fall into the fea have 

::1 flux and refl ux, at fame <liflance from their 

:-nouth. I have already cxplai ned why the 
Ivf oon attratls the ocean in a greater degree 

than the Sun ; the proportion of the attractive 
powers of the latter, with refpeEt to the Tides, 

is computed to be four times and a half lets 

than what is produced by the Lunar influence, 

which effect is caufed by the great difl:ance of 

the Sun from the Earth; I fhall now endeavour 

to fhew you, in what degree the, Tides are af­

feEled by the concurrent add ition of the Sun's 

force of Attraction. At the time of the new 

and full Moon, the Sun and Moon, by atL11g 
together on the water, raife it to a more con11-

derable he ight: thefe elevations are called the 

Spring Tides; at th~ firft and laft quarters of 

tha 
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the Moon, the Sun and Moon a:cl: in oppofition 

to each other, and the water in confequence, 

does not rife fo high as under the operation of 

their mutual attracl:ion; thefe are called Neap 

Tides. 

Lady L. Are not the Tides later every day 

for a certain fpace of time? 

Men!. Undoubtedly, as the Earth is re -

olving on its axis 24 hours, the Moon will be 

advancing in her orbit; therefore the Earth mufl: 

turn as much mor-e than round its axis, before 

the fame place, which was under her, can 

come to the fame place again with refpecl: 

to her, as fhe has advanced in her orbit; 

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, 

I 2 minutes and a half from high to low water, 

and the fame portion of time from low to high 

water agclin, which make in the whole I 2 

hours, 25 minutes, from the period of high wa- -

er to its regular return. 

Lady L. The Tides I fuppofe are of great · 

tife, as I have obferved when I have been near 

the fea, or River Thames, how many veifels 

pafs in confl:ant fucceilion. 

G 5 Ment. 
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l'vfent. Important and numerous are the be­
n~fits we derive from the regularity of the Tides. 
Water in a fiagnate fiate becomes foul, and de­
generates into putridity, which is productive of 
the moft baneful and fatal effects ; .is the efflu­

via that arifes from it, by its noxious qualities 
corrupts the air, and confequently produces pef. 
tilential difeaf es. Another e!Tential advantage 
from the flux and reffux of the Tic.les, is the 
means they afford for a wide extendd com­
merce; as by their variations, ve!Tels- of all def­
criptions and dimen11ons can· proceed-from the 
ocean to the centre of the metropolis, by which 
channel commodities from all parts of the globe 
;ire collected in the great emporium of trade, 

and from thence d.iffufed by different meafures,. 
not only for the general accommodation of this 
kingdom, but alfo for the fupply of foreign,. 
marts. I £hall conclude this differtation on 
Tides,. by obferving, that the Joctrine refpecf­
ing them was involved in .obfcmity, till Sir 
Ifaac Newton removed thefe doubts and myf­
teries by the clear demonfhation of the power of 
Gravity and Attra8ion. 

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 fubjecl. 

Ment. In the S0lar fyftcm, 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 attracl:ed. 

Laiy L. By what means are you convinced 

of this? 

Ment. The Sun from its fuperior ·magni­

tude attracts the Earth, and other Planetary 

Orbs of its fyfiem, whicli mav all properly be faid 

to gravitate, or have a tendency rn approach the 

Sun as their cencre. The Earth, by being of 

larger din . nfions than the M ,)on, at!raB:s her, 

and fhe, as a fecondary P1 nd. grav :t,tr'. tl, ... 

wards the Earth. The PL.wet'- a r ;i.t rafted by 

and .alfo gravi ·1te trivvJ rc! .. c:ac11 other, vVh~n 

a flone is thwwn frorn th E:r•h, ·tc: 1\1ei~}, t nr 

gravitating po·-ver attra r?~. it to tllf' Ear:h a~,ain; 

anJ by this 11nivr;;.tl pow~r ,>t G_r vi t,,tion, v e 

fland upon all p~rts of he Earth; with '>t'- f~e~ 

G 6 pomung 
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pointing to the centre. _ The power by "vhich 

the Planets are"' attracted towards the Sun, as 

their centre, is called the Centripetal Force, 

and that by which they endeavour to fly fro~ it, 

is terme<l the Centrifugal Force: thus by the 

contrary action of thefe different powers, the 

:Planets are made to move round the Sun, in a 

circular, or rather in an elliptical Orbit, and it 

is by the joint acrion of thefe oppofitc forces, 

that the Planets -are retained in their proper Or­

bits. 

Lady M, I wi01 to know what produces 

this effect. 

Ment. It may be proper to inform you that 

all motion vvhich is termed fimple, is naturally 

reB:ilineal, that is, that all bodies, if there 

were no counteracting power. would move in 

ihaight lines, which· might be proved in a va­

riety _of familiar inftances ; you will therefore 

perceive, as the planetary motion is nearly cir­

t:ular, it cannot be called fimple, being a com­

pound of the tvvo qualities already fpecified, 

-;vhich are diftinguiil1ed by the following terms, 

the Attractive or Centripetal force, and the Pro­

ject:ile, or Centrifugal force. 

Lady L. I am very attentive to thefe in­

flrn&ions, as_ they appear to me of great con­

feqnence' 
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frquence, by enabling me to under(hnd the 

general order of the Planetary fyO:em. 

Men!. The attraB:ion of the Earth and the 

reGfl:ance of the atmofphere or body of air 

through which it ~11oves retards its progrefs or 

it would €ontinue to move in a flraight line 

with a degree of velocity, equal to that which 

was firfl: irnpreffed on it. The wife Creator 

of the univerfe, has befl:owe<l a force on all 

the Planets, equal to that of the attractive 

power of the Sun, that one might Bot be over­

powered by the other, the At tractive or Cen­

tripetal force of the Sun, being adequate in 

proportion to the Projeclile, or Centrifugal force 

of the Planets, which are by Attraction prevent­

ed from moving in a· fl:raight line, being in a 

manner driven towards tlie Sun, and by the 

Projectile forte are hindered from being over-" 

come by the Attractive power, confequently they 

revolve in circular orbits, though in fa& they 

are rather elliptical in form. All bodies mov­

ing in a circle have a natural tendency to fly 

off in a firaight 1ine did not the central force aB:­

ing againfl:-it preferve its circular motion. Be­

fore I conclude thefe remarks upon the general 

I{w of Nature, I mufl mention the remaining 

branches of Magnetifrn, Elecl:ricity, and what 

-, 1S 
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is called the Attraction of Cohefion: the two 
former I !hall difl:inltly confider on fame fu., _ 

ture occafion, but !hall briefly inform you that ­

the latter, Attraction of Cohefion, Ggnifies that 

property that all bodies inherently poffc:fs, which 

tends to unite . the different particles of which 

they are compofed, and connects the general 

fyfl:em ; or they would, uninfluenced by thefe 

Attrattive powers, be hurled to immenfe dif~ 

tances, or feparated into an infinitude of atom5., . 

Lady M. Do the rules and confequences 

you have enumerated refpetting the heavenly 

bodies relate only . to the primary Planets, which 

have the Sun for their centre? 

Men!. T ,he fecondary Planets ai:e governed 

by the fame laws, in revolving about their Pri.­

rnane~. By the Attractive pow.er of the Sun, 

joined with the Projechle force of the primary 

-Planets, they are retained in their orbits; fo the 

action of the Primaries, upon their refpettive 

fecondaries, blended with their projettile force, 

will prefcrve them- in their pr.aper . orbits or 

fpheres; all which, with their Primaries, rnov.e 

round a centre of Gravity, by the univerfal in­

fluence of Attraction. , 
Lady 
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Lady L. How very ex.traord:n:J.ry 1t 1s that 

the Heavenly Bodies are p-rmitted to move, and 

are rdhained by fuch wonderful rne::rns. 

Mmt. Every fyflem in the univerfe is fup­

pofed to revolve in like manner round one com­

mon centre. In contemplating the order an<l 

regularity w~ich prevails in tbe various works 

of the Creation, we are led to reflect on the 

infinite, fupreme wifdom,. that planne<l and ex­

ecuted all the wonders which. excite our admi­

ration. We ought from hence, alfo, to derive 

the ufeful leffon of an uniform fl:eady perfor­

mance of the various duties allotted in our 

fphere of actio11, as rational Beings ; to us, in­

telleclually, God is the centre of all poffible 

I3erfeB:ion, the point to which all our hopes 

and willies invariably fhould tend. Our frailty 

too often caufes us to fly off in a ·fhaight direclion 

from our proper orbit, and it is only by the 

precept, example, and interceilion of our bleff­

ed Redeemer, that we are enabled to perform 

our deflined courfe, and ultimately gain the re­

ward of immortal happinefs. 

DIALOGUE 



DI ALO G -U E VI$ ... 

On-Lig.ht and Darknefsci 

Mentoria~ 

1N· endeavouring to defcribe th'e properties 
' and qualities of Light, I !hall alfo _poi11t 

out the effential benefits which arife from it 

diffufive genial influence, and deduce thofe re­

fleB.ions which are naturally fuggefl:ed in fo 

intereil:ing a difcuffion. Various have been -the .-. 

conje.clures and opinions ref peeling the nature 

of Light, which is now demonft:rated to be a 

material fubflan~e, flo'wing direclly from the 

Sun. By the term Light, I mean that cer-
tai1 
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1.ai n pri11ciple by which objeB:s are made per­

ceptible to our vi[ual organs, after a variety of 

fpeculations ;,;vhether thefe impre!Iions pro­

ceeded from thole objelts or the eye of the per­

fon who viewed them ; the difcoveries of Sir 

I !aac Newton have tended to remove thefe 

doubts, by eftablifhing a duchine that may be 

relied on. According to his . fyflem, Light 

confifts of a greJ.t number of very fma-ll parti-:­

cles thrown off fr~m the luminous body, . by an 

oppofing or repulfire power, in all direclions, 

.and with an immenfe degree of velocity, from 

~which it is evident, Light is produced by mo­

tion, but as all motion wi 11 nqt produce L ight, 

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 claCs . are 

the Sun, Stars, and every fort of flame. The 

velocity with which thefe particles move is al­

mofl: incred ible, being computed to be at th,e 

rate of near two hundi:ed thoufand miles in a 

fecond of tiOJe, 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 alfo been demon­

fhatcd that the progrefs of Light from the S.1m 
to 
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to the Earth, is effected in the fhort f pact" of 
time of eight minutes and three-quarters, thoug_h 

t~e diftance is 95 millions of miles! 
Lady L. My afloni{hment increafes as my 

knowledge is augmented ; how little did I ima­

gine that the Li~t which is d-i[penfcd to us-, 

came by r uch rapid means. 

Mmt. The more we know, the· more w~ 

are convinced there remains to be known than 

our fini-te abilities can attain. Perfons of pro·­

fo1;nd knowledge may be compared to deep vva­

ters, ti at are clear and genuin e in their qual'­

ty, whilfl: thofe that .lre fuperficial in their al ... 

quircments may be fufl:ly fa1d to refemble {hal­

low fiagnate pools, which have on y a frnall 

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 befl: e11dea­

vours ihall be ufed to acquire every branch of 

valuable in for mation. 

Ment. Attention and application will pre­

vent the evi.l you dread : profit by the advan,.. 

t .1ge you pofiefs ; as of all the affiiB:ions inci­

eLnt to human nature thofe only can be deemed 

infopportable to which we can attach any fel f­

reproach or blame. As I have already expbi n~ 

-c! 
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~d the ve1ocity of light, I fhall now pro­
ceed to inform you that the particles of which 
1t is compofed are afloni{hingly frnall, 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 viGble 
grains,of fand in the whole Earth. It is alfo 
evident that thefe particles of light are emitted 

or fcnt forth jn O:raight lin':':s, or what is ufually 
called rectilinear motion, which they invariably 
prcferve unlefs they are turned from their natu­
ral courfe by what is termed Inflellion, Refrnc­
ti on, Reflection, or finally, Extinction~ 

Lady M. Pray my dear Ment0ria explain 
thefe terms, as they are above my cornpre­
henfion? 

lWent. Infleclion me.ELns when light is ob­
il:ruEled in its path, by the attraclion of fume 
other body, whereby the· progrefa of the ray 
is hindered from moving in a ih.aight line .. Re­
fraction fignifies when the rays of _ light by 
paffing in an oblique direction t-hrough any 
body of a d~fferent denfity or thickn~fs , do 
not afterwards muve in [haight lines, but ap~ 
pear broken or bent, and as if they oi:igin~.tttd 
from another point. You frequent ly fee thefe 

effects, 

• 
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effeB:s, without knowing their natural caufe :­

thus for infl:ance, a fl:ick when one part is · in 

water and the other in air, feems broken, and , 

that part which is in the· water, appears higher 

th.an it is in reality. You may alfo experience ­

the effects of Refraction, by putting a piece of 
coin, or any other viGble thing into a tub or 

bafon, by receding from which, that you can . 

but jufl: fee the obj.ect:J and then by getting a 

perfon to fill 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 di!hnce.from you. The 
term RefleB:ion implies, when the rays of light 

, are oppofed by fome intervening body, which 

cau.fes them to recede. The lafl fiage of the 
luminous procefs, is Extmcbon, which is occa­

fione.d, by the rays of light being fi:opped in . 

their progrefs by fame body, into which their 

fubtle particles effect:ually penetrate. 

Lady M. What do you mean by a ray of 

ligh t ? 
Ment. When a fucceffion of the luminous 

particles 1 have jufl: defcribed, foll ow each o. 

ther in a right line, they are denominated mys 

of light. Amidft the various properties of lightp 
none are more extraordinary, th,rn the effeB: which. 

Refletl ion 



On Li'ght and Darknefs~ -i41 

Reflection and Refraction occafion, particularly 
in the production of colours; this fubject I 
ihall more folly confider, in my obfervations 
on the Rainbow, "vhich is an affemblage of 
the moll beautiful tints. 

Lady L. I promife myfelf much plea[ure 
from the defcription of fuch a fine object. 

Mrmt. From the obfervations made on the 
quality of light, -it appears evident, that the 

,Sun is its primary fource ; therefore it follows 
as a natmal confequence, that from the time 
of the Sun~s rif~ng above our horizon, to his 
-appearing to fink beneath it, we have day, and 
from .his fe-tting to rifing again, are involyed 
in darknefs, which conflitutes night. I can­
not mention_ the Sun rifing or fetting , without 
expreffing in fome degree, the fenfations thofe 
~lorious fpeB.acles . exhibit; there is a peculiar 
quality in folar fplendor which caufes the ima­
gination to foar beyond the height or depth of 
human praife, or admiration. Who can be­
ho1d the gilded horizon and the Sun's glory 
refleB:ed in th€ ref pon!ive wide expanfe of the 
ocean , and not be awed into a fublime fenfe 
-of their Supreme Origin? When . the Sun emi ts 

· his beams, and exhilarates every furro unding 
,object; to the contemplative mind, it prefents 

a flriking 
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a firiking type of the chearing influence of;, 

Divine favour, whilfi the remiilion of his rays 

!houl<l imprefs us with ferious apprehenfion of 

being excluded from the participation of re­

f plendent immortal glory, in the realms of 

bl ifs. 

Lady M. From your defcri_ption of Light, 

it appears to me very clear, that the Sun, from 

which it is derived, rnuf1 • be a body of fire; 

yet you fay Dr. Herfchel is of a different 

opinion. 

lvfent. Some Philofophers have foppofed 

the Sun was a rnafs of Gold, as that fubflance 

can bear fire longer than any other metal. On 

fubjetls fo far above our comprehenfion, and 

that cannot by any pufiible means be reduced to 

certain pruof, we {hou \d be cautious of receiv­

ing opinions till there aµpears almofi indubita­

ble grounds for the principles of new theories 

or fpecl!lative fyftems; thote firmly efbuli !hed 

fhould be adhered to, till others can be adopted, 

on a more unq11efl:ionable and durable bJGs; 

though all perfons zealous to make uteful di f­

coveries are entitled to applaufe, and claim our at­

terttion. Some ingenious obfervations have been 

made on the properties of light and heat, by many 

modera 
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-modern philofophers. Dr. Fordyce afferts 
that the Sun has probably no inherent heat, and 
tha.t the Solar rays are not in themfelves of a 
hot quality, but only 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 mofl probably inhabited. 

Lady M. That would be impollible if the 
Sun were a body of fire. 

Ment. On fub3ecls of fuch importance we 
;ire incompetent judges, therefore mtJfi not be 
iiafly in our decifions. For the fake of the 
.argument we will confider the Su-n as a fi:3heri­
cal body of fire, and yet con11rtent with our 
i-deJs of the omnipotence of the S11prcme Be--, 
ing, may acknowledge not only the poffibility 
,but the probability of_it-s being inhabited, as that 
creative power which conftrull:ed fiH1es to live 
in water, animals on the earth, and birds and 
·.inrects in the air, might alfo form beings fuited 
·to the only remaining element, fire~ Exifl:ence 
.is derived from the power of refpiration, be{ng 
congenial to the fiate and condition of each in­
.dividual ; therefore God could even in this in-

. !l:ancedeprive fire of its confuming quality, or 
,ren'..ier 



144 On Light and Da,knefs. 

render thofe who lived in immediate contact 

with it, not fenfible of -its force: a remarkable 

proof of VI• hich vve find in the miraculous pre­

fervation of Shadr:ich, Mefhach, and Abed-nego, 

who were cafr into a fiery furnace by the com­

mand of Nebuchadnezzar and were not even 

fcorched by the flames. 

Lady L. I am fully convinced that all things 

are po01bie with God, and acknowledge my 

ov,·n folly an@ prefumption in an attempt to 

doubt what he wills to perform. 

: JJ1cnt. Thofe opinions, which are formed on 

tl1e immutable foun ;Hions of juft principles and 

divine truth, never fail to produce the mo/1 lafhng 

conviction. As the me:rns of f1rength ening thefc 

right impre!Tions, I rn~ll add a few remarks on 

the various di fpenfation, rerpc.B.ir.g an imal li,e, 

\.vhich ex pericncc h;.is proved beyond contro­

verfy or doubt. In the fiifl: in ftance, I 01 all 

produce the example of the flru3.ure of 6fhe: , 

many of which fobllft at the bottom of th~ 

ocean. In this fituation you vrnuld imagi ne 

they could not exift, but it is wifely decreed by 

Providence that mofi fifhes have a bladder or 

b.ig of air, which they are enabled to enlarge or 

contracl:, and by that mea ns to rife or fink, as 

befl: fuits their purpofe: their gills alfo at.1 as 

a kind 
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a kind of lungs and admit air, with particles of 
which water abounds. The next inftance I 
ihall fpecify, are thofe kind of animals which 
-exifi: by burrowing in the earth, often far be­
neath its furface, and in a fituation remote from 
the aperture they have formed for their entrance 
into their fubterranean recefs. Another fpecies 
-of extraordinary exillence is thofe claffes of ani­
•mals that are abforbed in a torpid flate during 
the whole winter, and in that interval of fom­
nient repofe, take no fu!tenance, but are alone 
fupportccl by the peculiar temperature of their 
blood, and the degree of fat with which they 
are clothed. Thefe unqueitionable faB:s ought 
to reprefs our difl:ruft of Supreme Power, and 
-extend our credulity to the utmofi: bounds in all 
matters relative to his Divine appointments and 
univerfal inflnence: therefore if the Sun and 
Fixed Stars a re inhabited, as well as the infini­
tude of Planetary Orbs which form their fyf­
tems, there cannot remain a doubt they have 
a juft proportion of all the bleilings we enjoy as 
terrefi:rial inhabitants, as they are equally de­
pendant on, and fupported by an Omnipotent 
and Omnifcient Deity. 

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

H my 
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my beft thanks for _your zealous -endea..vours_ -to 

improve us. 

Men!. The .nature .of the fubjecl: has cau,fed 

me to digrefs beyond the intent I had originally 

formed. I mull: therefore now refume my ob­

fervations on the -influence 0f Light, to which 

J fhall ~Rpofe -the contrar_y effects of its· priva­

tion. 

Lady L. Light is fo agreeable, I am a1mofi: 

:inclined to wifh that we were never deprived of 

,it. 

Mmt. L:ke many other bleffings, the 'value 

-of it is en '.' anced by the contrafl: which Darknefs 

or Night affords. Light appears to be the fource 

of every intelleB.ual enjoyment, whether natu­

-ral or artificial / it is the means of enlivening 

our perceptions and irnpreffing permanent ideas 

of vifible objeB:s which could not be obtained 

but throllgh that medium. For inf1:ance, if we 

\.\·ere to hear the fplendor of the Sun's refplen­

dent beams deicribed by the rnol1 eloquent ora­

tor, we (h oul<l form a very imperfeB: i<lea of 

its irradiate glory. If the mol1 elaborate pains 

were taken to exprefs the varied beauties of the 

creation, nothing but. ocular dernonftration 

could imprefs us with jllft conceptions of the 

Deity, which murt be derived from the convic-

tion 
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i-on we hafe of his infinite attributes in the 
works of the creation, which combined or fe­
parate, are deferved objects of admiration, and 
jufl: claimants of our gratitude and praife. 

Lady L. I clearly perceive the benefit of 
Light, but cannot fo eafily difcern the advan­
tages of Darknefs. 

Men!. Darknefs, or the kind of light which 
tbe brightefl: night affords, feems admirably 
foited to the pmpofcs of repofe. Animal f pirits 
require a fufpenGon of the exertions and avoca­
tions to which, in a variety of cafes, they are 
expofed. The ploughman who .is employed 
in the mofl: laborious offices of agriculture, or 
the ph ilofopher who is engaged in the mofl: 
profound and ingeni-011s refearches, equally 
Hand in need of refrcfhment from ileep, to wnich 
the fl:illnefs and <larknefs of .night mofl: benefici-

,,ally conduce. In Summer vegetation alfo is 
-cherilhed by the fame falubrious means, dew 
operating the fame on the producl ions of the 
Earth, as ilcep does on animals of every kind, 
by {hedd.ing a kind of renovating recruit; by 
which one attains a fupply of fl:rength and fpi­
ri tf;, the other of fre!hnefs and growth. 

H 2 Lady 
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Lady 111. I will never again wiil1-t'hat there 

·was no night, as I find it is attended with fuch 

beneficial effects. 

Men!. As animals, w.e may be compared to 

machines, or wonderful pieces of mechanifm, 

compofed of various f prings and movements, 

compacted and conftrucled with confummate 

tkill ; if thefe powers were always on the 

firetch, they would preve but of very · fhort du­

ration. Exercife and refl: are the hinges (if I 

may be allowed the expreilion) on which our 

temporal exi!l:ence depend ; this may be confi­

dered mentally as well as corporeally, as inten[e 

application cannot be purfued without intermif­

fion, any more .than the confl:ant motion of the 

body can be effected without fuftaining a mate­

rial injury. Thus you will perceive it is by the 

t(]ue accordance of Light and fhade, exertion 

an<l repo[e, that the whole ceconomy or fyflem 

of N ature is fuO:ained, and our enjoyments ren­

dered fubfi:antial and permanent. 

Lady L. If Light is fo effential to happi­

nefs, how mi[erable tho[e perfons muft be who 

are blind ! 
Ment. I am convinced that is very far from 

being the cafe, which I can affert from experi­

-cnce, by examples of fame perfons with whom 

I have 
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E have been in habits of intimacy. If they are 
blind from their birth, they are not [enfible of 
the lofs they fufl:ain by the privation of fight, 
and in general they have that defell: fupplicd, 
by poifeffing a ta{1e for mufic, an .. l are endowed 
with a remarkable jufl conception of fourtd, 
and by touching an object can judge of its qlla­
]ity ; they are alfo ffeq1:ently bleifcd with fine 
perceptions, wh;ch are not di[{ipated by the fuc­
ceffion of external objeB:s, therefore are very 
often intellectually enlightened in an eminent 
degree, though in other ref peEc:s invol~ed in 
darknefs. It is remarkable, that perfons who 
are deprived of fight are uncocr.monly cheerful ; 
and when this blindnefs is the effect of difeafe· 
jn the optic organs at a mature period of life, 
·by the recolleclion they have of objects, can 
give their opinion with the moft accurate pro• 
priety ; and from their ideas in a manner being 
concentred, are intelligent, agreeable compa-­
rnons. 

L(,ldy L. In future I will not pity pierfons 
who are blind, fince I find their fituation lers 
melancholy than I imagined. 

M en!. That is not the effect I wiili to pro­
duce, I hav~ only endeavoured to fhew you, 
on the fyflem of the general difpenfation of 

H 3 blellings, 
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bleilings, that perfons deprived of fight, are ne,t 

deftitute of comforts ; though uncloubtcdly they 

;ire objects that e_xcite . commiferation, by be­

ing not fufc€ptible of the cheering influence of 

Light, which our vifual powers receive in a va­

riety of pleaGng forms. In the lower claffes 
of life, where a fubfi(tance is to be gained, they 

pecliliarly demand our pity and ailiflance; as 

perfons defi:itute of fight, notwithCT:anding by" 

forne extraordinary means they may gain a 
maintenance, thofe infl:ances are comparatively 

rare, and in general they have fo many obftacl.s 

to encounter, and fuch great difficulties to fur­

mount, they feem to have a fuperior claim to 

the mofl: munificent effects of public charity 

and private pecuniary relief. On this f ubjecl: I 

will only add, that it is my earnefl: w1ili, when 

any opportunity offc~s for you to realize thofe 

benevolent leffons I fo ftrenuouCTy inculcate; that 

yon will purfue the means your fympathetic 

feelings fuggeft, by giving liberally to the af­

flitl:ed, and with heart-felt fatisfaB:ion propor­

tion your gifts to the [eeming neceilities of the 

objecl: who claims your aili fta!1ce. 

Lady M. I will readily obey your inj1rnc­

tions on this fubjeB:, an<l am certain Lady 

Louifa will unite.with me in relieving the blind, 
and 
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-and every other defcription of affiicled perft>nc, 

as acts of charity are producti'.(e of the highcll 

fatisfaB:ion. 
Ment. It is worthy of obfervation that two 

of the greate!l geniufes who have producec.l har­

mony of the mofl exq11ifite kind, in poetry and 

muGc, were both blind; it is almoft needlcfs 

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 oflenfible objects ; fo that their misfor .. 

tunes, perhaps, proved the means of rendering 

their fame immoi tal. 

Lady M. I {hall admire the works of MiJ:. 

ton and Handel more than ever, now I have 

heard they were both affiiEte<l by the lofs of 

fight. 

Ment. Ex:cellence of every fpecies demands 

our applaufe; but that fuperior kind which a­

rifes from f uch extraordinary inflances of per­

fection in any Art or Science, as what this 

great poet and mufician attained, is of a nature 

to excite our admiration to almofl an enthufiafiic 

pitch. As there eminent perfons are equally 

difhngui01ed by the fubl imity of their refpecl:ive 

cornpofitions,. they may not unaptly be com-

H 4 pared 
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pared to the Planet~, which from being dark, oit 
opaque, tranfmit the light of the Sun by the 
powers of reflection ; and with juflice their 
bright genius may bear fome degree of fimi li­
tude to that glorious luminary, ·as their effeB:s 
~r.e of the mofl brilliant quality, and mufl:, from 
lheir foperior lufhe, be derived from a Di,·ino fo, rce ! 

DIALOGUE 



DIALOGUE VII. 

MONDA· r. 

On Air, . the Atmofphere, and 
Sound. 

' 
Mentoria • . 

AS I flatter myfelf with .the hope that yoit · 
have now a juft conception of the Celef­

tial Bodies, I fhafl zealoufly aim_ to inll:rucl: you 
in fome important branches of Natural Philofo­
phy, as they appear collaterally connecled with 
my Lecl:ures on A{honomy. After having ex­
plored the wonders. of the Firmament, it be­
comes in fome degree neceffary to examine the 
quality of that th in tranfparent fluid bodv,_ de­
nominated Air, which furrounds the Terra-

H 5 
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queous Globe we inhabit, and covers it to a 
very configerable height. In the definition of 
this fluid mafs, if we include the confiituent 
parts of air, watery, and other vapours, el<"Bric 
matter, &c. which encompafs the whole Earth, 
and participate of its motions, we call it the 
Atm~fphere, as a general term. 

Lady M. I recollect hearing you frequently 
mention the Atmofphere; pray, my dear !vfen­

•toria, be kind enough to explain what it is? 

' 

Ment. The Atmoiphere is a body of Air, 
confifl:ing of aqueous \'apour, 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 ; in their progrefs they 
do not move in firaight lines, except when the 
Sun is at the zenith, or directly. 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 
wh€n the Sun arrives at 18 degrees below the 

Eaflern 
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EaHern horizon, and continues to be light in 

the eveni11g till he has funk 18 degrees below 

the vVeftern horizon. 

Lady L. What do you mean by the rays of 

light bending downward? 

Ment. This is produced by Refraction, and 

is caufed by their palling in an oblique direct ion 

from one medium to another, as from Air into 

'water, 0r water into Air. As I explained this 

matter very explicitly in my definition of Lighr, 

Ji {hall fay no more on that fubjecl at prefent. 

Lady L. Pray Mentoria inform us of all . 

the properties compriled in the Atmofphere. 

Mmt. It is a thin invifrble fluid, more 

denfe or heavy near the Earth, but gradually is . 

of a lighter quality the higher ,we afcend ·; there­

fore at the fummit of fome high mountains it 

is fcarcely poffible to breathe. The Atmof­

phere ferves not only to fufpend the clouds, to . 

fupply us with wind and rain, but to furniih 

us with the means of refpiration _; it alfo pro-

- duces the morning and evening twilight; as I 

have juO: defcribed. This body of Afr, which 

is termed the Atmofphere, is about 45 miles 

above the furface of the Earth, therefore. the 

Sun's rays falling upon the higher parts of it 

before rifing, by Reflection caufes a faint light·, . 
H 6 . wh~h 
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which increafes till he appears 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. I never before thought by what 
,means I breathed, or what produced Light, 
Rain, or Wind. 

Ment. It is a common but much to be la­
,mented proof of human frailty, that we fre­

·quently enjoy bleilings, without being able phy­
fically to account for them. 

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

Ment. Its more extenfive fignification im­
plies any thing that can be accounted for by na­
tural caufcs, fuch as the various branches of 
Philofophical inquiry; but all matters beyond 
the p0wer of human ability to folve or demon­
ftrate, are faid to be MetaphyTical, a term par­
ticularly appropriate to Divine fubjecls. The 
Atmofphere is the 'fource of almofl: every terref­
tr ia1 comfort we enjoy; it is the medium through 
which we obtain the 1-ight of the Sun, the re­
frefhing falubrious breezes of the Air, vegeta-
ion, and, every relative and combined effecl: ef­

fen tial 
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fential to exifl:ence. In proportion to the qua­

lity of the Atmofphere that furrounds us, we 

are faid to be in a g?od or bad temperature ; 

Air is the vital principle of life, and our lungs 

the organs of refpiration, by which fuch a por­

.tion is imbibed as is ncceffary for the recruit of 

the animal fpirits, and the fupport of our gene-

r al fiamina. 

Lady L. I had no idea of the beneficial con­

feq uences of the Atmofphere. 

Ment. When you perceive the day appear 

'bright, and the profpecl: our horizon affords 

clearly vi{ible, you may then be convinced the 

Atmofphere enables you to difcern thefe pleaGng 

objecl:s ; 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 fl:ars as on a 

dreary winter 's night ; but the Atmofpher'e, by 

being firongly illuminated by the Sun, reflecl:s 

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. I 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 frefh branch of knowledge_ I 
acquire. 

Men!. Learning (which is a perverted term, 
unlefs expreffive of ufeful information) is the 
greatefl: treafure that you can poffefs. Riche:s 
may diminiib, but knowledge cannot fail to in­
creafe, _provided you ufe the natural means that , 
we are all endowed with, to acquire this deftra-
ble poffeffion. The ignorant pafs through fife_ 
as it were blind-fulded; as they obferve nothing 
beyond the common perceptions of their natural 
fenfe ; therefore wonder on fubjecl:s that are 
plain and fimple in their effects ; and from their 
few refources of information, . are not fenfible of, 
the great adrnntages that are derived from · a 
highly cultivated underflanding, which like the -
diamond, ever fhines with refplendent lufhc. 

Lady L. I hop~ you have not finifhed your , 
account of the different qualities and effects of 
Air. 

Ment. As I have already fpecified the vari­
ous advantages we derive from the Atmofphere, . 
as being effentiaily 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 inflances • 
.It is capable of being compre.ffed into a mudt 

lcfr 
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lefs fpace than what it naturally poffeffes; tt 1s 

of a different thicknefs or denfity in every part 

upward from the furface of the Earth, decreaf­

ing in iti; weight in equal proportions, the higher 

it rifes, and confequently muft decreafe in den­

fity; it is alfo of an elaflic nature, and the ef­

fect of this fpringy quality is proportionate to 

the force by ,vhich it is compreffed ; and the 

- elafl:icity of the air is encreafecl by heat, and 

eliminifhed by cold. 

Lady L. I have heard perfons frequently 

mention the weight of the Air, but I did not 

know their caufe for fo doing. 

Ment. Mofl: probably their obforvations a­

rofe from their perception of the denfe quality 

of the furrounding Air, unconneeted 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 

)Urface of the Earth ; and alfo from the changes 

in the Atmof phere, caufed by the viciffitudes of 

winds and vapours. It is comp~ted there is a 

preffure of Air equal to 15 pounds avoirdupois 

weight, upon every fquare inch ; therefo~e it is 

c.alculated that a human being of full fized di .. 

menfions 
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menfions fufl::iins the afl:oni{hino- burthen of 0 21,600 pounds. 
Lady M I am amazed they are not crufhed 

by fuch an imrnenfe load. 
Ment. Great as that preffure is, the divin e 

will and power could increafe it to any degree 
his providence ordained ; however we may fafe­
ly rely that the denfity of the atmofphere like 
the revo!utions of the Cdeflial Bodies and every 
other part of the Univer fe is directed in its 
operations by Supreme Wifdom. 

Lady L. I fear you have cotinpleated your 
differtation on Air, which I greatly regret . 

JV!ent. As far as relates to its genuine a ate 
when not fubjecl: to motion, though there re­
mains a very effential b!'flnch for me to difcufsp 
which comprifes the variations its agitatio~s pro• 
duce in what are ufually called the wind, 
which is in effect a fuearn of air that proceeds 
from one region to another. In fome parts of 
the torrid zone there are regula,r winds which 
blow invariably from the fame point, thefe are called trade-winds and are of great utility, ai fhips when tl'iey attain to a certain degree of la­
titude and longitude are fore of having profper­
ous gales : there _ are alfo forne particular parts 
between the tropics, where the winds blow pe• 

rio<licall 
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riodically for the fpace of fix months in one 

courfe and fix months in the contrary ~irecl:ion, 

thole are called monfoons ; thefe and other ref­

peB: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 concifc in my re• 

marks on that fubjeB-. Winds are more lmi­

form in their courfe on the fea than on the land, 

·which is occafioned by the temperature of the 

latter being affeB:ed by the influence of eleB:ri .. 

city, volcanoes, exhalations and meteors. It 

is alfo obferved that the Eafl: wind and thofo 

which come from the Poles _are fhonger than 

the Wefi and thofe which proceed from the 

~quator; whilft on the contrary, the Wefl: and 

South winds are more or lefs violent than the 

Eafl or North winds. ' Winds are more tre­

mendous in their effects 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 9,uarter of a league per­

pendicular height, beyond wh;ch the !ky 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 effeB:s, fuch as the heat of ~ummer be­
ing experienced on one fide of a mountain amt 
the rigour of Winter on the other. During the 
Summer feafon in Egypt hot Southern winds 
are very pr_evalent, which fufpend the breath: 
and raife fuch a quantity of fand of,a quality fo , 
fine and fubtle it penetrates into every object., 
and often caufes pellilential difeafes. . The. mo{t' 
tremendous effect of wind is what is. ufuallr 
called hurricanes, in which the wind feems to 
proceed from all directions and produces a whirl­
ing kind of irrefifiible motion that is inexpref-· 
fibly awful and fatal in its effects; a calm ge­
nerally precedes thefe - dreadful tempeHs •. 
Whirlwinds are produced by the confliB:s of 
fud<len rarefaction when contrary currents of air 
meet in the fame place. I have been _thus par­
ticular on this fobjeB: as it mull: freq_uently oc­
cur in common cl.de~ rrfe> ai;id you are no doubt 
i'nforn1t:>d the four c,udinal or chief points the 
wind blows from are North, South, Eafl: and ­
Weft ; therefore the quality of the weather na­
turally in a great meafun: depends, from which 
of t hofe th~ cur.-en t of air proceeds. I mu fl:· 
now endeavour to give you fome idea of the 
pr;p~rties of Sound, . 
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Lady L. I think that will not be very dif-

1 ficult, as we are all fenftble of its effects. 

Ment. But I am doubtful whether you 

~ know by what caufe they are proJuced. Sound 

is the natural confequence caufed by an agitation 

of the air, ari11ng from the tremulous motion 

ot the parts of any fonorous body when fhuc,k 

upon, v.1hich 1;:>y occaiioning the air around it to 

vibrate to a certain difl:ance, conveys the Sound 

to the c:,r that is within the reach of tha~ vibra­

tion: and variomi experiments which 1la·1e been 

made on the air-pump clearly demona.rnte that 

Sound cannot be produ.ced without a~.r, as on 

the motion of its p~rtides it entirely depeniJs. 

It is by this elafl:ic for~e that Sounds are com'eyed 

to the organ of hearing, which is wonderfully 

confl:rnB:ed not oniy to recciie the impreilion 

but to convey it to the brnin which is the feat 

of perceptions and from . the concurrent opera­

tions of thefe extraord inary infl:ances of <livine 

!kill, we are fufceptible of a variety nf fen~a­

tions arifing from the influence of Sound. In 

the variations and proportions 1.he1e all upon 

om fcc,Lng", they are faid to be pleafing or pa in­

ful in their effects, as ~ certain degree of har­

mony or coincidence is neceffury to render them 

accordant to our fcnfitive perceptions. lVIufic 

IS 
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is unqnefi:ionably the mofi: refined and diffin~ 
guifhed effect of the property of Sound, and 
.by its iufluence on the paffions, and intellectual 
powers, may be confidered to cornprize the 
general ceccnomy of the doctrine of Sound. 

L ady L. I am extremely delighted with.•. 
mufic of every kind, and. !hall in.. future pay_ 
great attention to the different-kinds I hear. 

JV1ent. Mufic from its general p1eafing 
effects, is a fcience drnofi univerfally admired, . 
and very frequently perfons acquire a great de- . 
gree of perfecl:ion in the pracl:ical parts ; mofl 
of whom I make no doubt are ignorant, that-: 
the c1·fte1"'nt Sounds produced -by diff~rent in .. 
fl:rnments, are occafioned by their peculiar con- . 
ftruB:ion, and the natural confequence of the 
properties · of air, w-hich tend to c.onfiitute _ 
thofe variations 9f tones, which are c0mpre·- . 
bended in the compound term, of Mu.Ge • . 

Lady L~ It is furprifi~g at wh~t diHance 
one can perceive any noife • . 

Men!. Sound moves at the rate of 68,520 
feet in the [pace of a minute; or I 142 feet in a 
fecond or moment: this computation . will en­
able you in forne meafure to account for the 
Jifl:ant perception of Sound; as the rapidity 
with which it is conveyed to our auricular or-

gans., 
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gans, is with a degree of velocity almofi beyond 
the powers of .our comprehenfion: thus you 
.perceive, that even what you hear, comes 
through a medium, an<l by a means which can­
not fail to excite your . wonder and admiration. 
There yet remains a curious Ph.enomenon 
refpeB:ing Sounds, which I will briefly explain: 
you have frequently -heard an Echo, this like 
many natural caufes . is commonly perceived, 
though but rarely traced to its original caufe. 

An echo .is produced by the .vibrating air being 
ob{huci:e<l in its paffage. The undulating mo­

tion of the air, in its progreffive courfe fre .. 

quently meets with repellant objeB:s, and by 
:fl:riking againft them is refleci:ed back to us, 

and occafions new vibrations, which if the ob .. 
jeB: is ,in a proper fituation, repeats the fame 

word or fotin<l firfl: formed, and this fometimes , 

not only once, but by feveral diftincl: repetiti­
ons. 

Lady L. We are much obliged to you, my 
dear Mentoria, for giving us a jufl: notion of 
an echo ; th~re are fame places in our park, 

and gardens, which produce that Ph.enome­

non. 

Men!. You will now be convinced this 
confiant effecl: arifes from fome permanent 

obflruc-
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obfl:ruttim-1 of the current of Sound, which 
cauf(;s it to return to you the very word or 
tone you uttered. As I have enumerated the 
general effeB:s of Air; I !hall now endeavour 
to fubjoin fome appoGte rerleclions 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 ebfticity, the greatefl: degree or cold is 
never able to defl:roy its fpringy qt1ality, as the 
particles of which Air are compofed· are fub­
jeff, like every other fpecics of matter to the 
laws of gravitation, they are expanded by a 
decreafe of its general mafs or quantity. 

Lady L. Pray my dear 1 1entoria do not 
conclude your remarks on A ir. 

·Ment. I will extend them fo far as to 
{hew you that Air, not only contributes to 
produce animal, and every other degree of heat 
neceffary to exiflence, but alfo vvhat is calied 
combuCT:ion, by which you are to underlland 
any body or f ubfl:ance that may be burned or 
defl:royed by conflagration. Air may properly 
,be faid to be the fuel of fire, as by conbining 
with cornbuftible matters, the Air is condenfed 

· t>r defhoyed by the fire being emitted, ""hich 

kept 
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kept it in a CT:ate of elafiicity. Every animal is 
poffeffed of fome means of af piration or breath­
ing, by which they can acquire as much Air 
as is proportioned to their confiruclion, and 
other relative circum(hnces of exifl:ence. The 
greater part have lungs, and others that have 
not, have that defecl fupplied by a kin<l of blad­
der, by which fuch a portion of Air is imbibed, 
as ferves the purpofe of fupporting animal 
life; moft infecls are endued with a kind of 
tube, which ferves as a fubft itute for lungs, and 
enables them to gain as much Air as their CT:ale 
and condition requires. It is not alone to the 
animal part of the Creation, that the difpenfing 
hand of Providence has been fo diffuGve in its 
bleilings, as vegetables are alfo furn ifhed with 
tubes or pipes, by which they receive fuch a 
portion of Air, as not only tends to their exifl­
ence, but their growth ; this is not merely ef­
fecl:ed by the fibrous parts of the roots, but alfo 
.by th~fe vvhich are fituated on the leaves, as 
Air conCTitutes an effential part of vegetative 
prefervation. 

Lady M. I am almofi a!hamed, when I re­
flect:, that I have breathed without being fenfible 
of the in;portance of Air, and have feen all the 

e,ifo:B:s 
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effeB:s you defcrihe, perfeB:l y 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, ln{huB:ion is 
,-. 

the general medium by which you are to obtain 

k nowledge, and obfervation and experience are 

the auxJiiaries that tend to complete the greaf 

encl of effenti:11 I rnproverrient. Education ope­

rates on the mind, as Air does on the body ; 

it ex pands, it animates, and vitally fertilizes the 

·whole intellech1al fyn-ern. 

DIALOGUE 
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'TUESDAY. 

On Eleclricity and Magnetifm .. 

Lady Louifa. 

YOU have explained many very furpri!ing 
things to us; pray my dear Mentoria give 

me fome idea of Eleclricity ? 
lvlent. Electricity is that peculiar quality 

which fame bodies poffefs, that after having been, 
rubbed, and by th~t friction heated to a certain 
degree, acquire a power of attracling and repel­
ling other bodies, and frequently of emit !' g 
fparks of fire. All fuch bodies as have this 
inherent quality, and require only a certain ~e­

gree of friction to excite it, are called EleB:rics, 
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-Electrics. 

Thales, the Milefian, was the firfl: who difco­

vered the electrical properties of amber, by 

attracting light bodies when it was rubbed, a­

bout 600 years before the Chrifl:ian .:era ; and 

nearly at the period of 300 years previous ro 

that epocha, Theophrafl-us obferved that the 

Lyncuri11m, a fubfl:ance now called Tourmalin, -

had the fame attraltive property. From this 

period to the I 7th century, this branch of Phi­

lofophy appears to have been neglelted, except­

ing that Mr. B,le difcovered that Jet and A­

gate were poffefftd of elechic properties. About 

·the year ,1600, Dr. Gilbert, by various obfer­

-Vations, extended the difcoveries refpeB.ing the 

variety of .o-ther .electric bodies. In the year 

1670, Mr . .Boyle greatly en larged and impro ved 

the Science of E.\eB.-ricity 1 but to Sir Ifaac 

Newton, who flouri hed at t:-.e clofe of the I 7ril 

century, we are indebted for many valnable 

difcoveries, .w ' o afce~ tain~<l that the electric 

attraB.ion and repu fion penet :1ted through 

glafs:. After th is period a variety of modern 

philofophers have made great in:iprovements in 

this part of Natural Philofoph y. 
Lady 
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Lady M~ How frequently you mention 

Thales and Sir I faac Newton as being the caufo 

of great difcoveries in fcicnce ; how very fupe­

rior their merit mufl: have been ! 
Mq1t. They were both fignally diftinguifh­

ed by their learning and abilities. Thales was 
one of the feven wife men of Greece, and Sir 

lfaac Newton one of the mofl brilliant geniu[es 

that -this, or perhaps any other country ever pro­

duced. I m11fl: now recal your attention to the 
propert.es of Electricity, which are to attracl or 

repel all kinds of very light bodies at a [enGble 

diflance, when the at-tracl:ing body is heated by 
fricl:ion, which is in dFecl: nothing more than 

the attraction of Cohelion, exci-ted by a {hong 

attrition to acl with lefs force in a larger fphere, 

fuch as amber, jet, fealing-wax, gla[s, &c. It 

will be beyond my piupofe to enumerate each 

fubftance endued with this property, I !hall 

therefore briefly di vi<le them in to the following 

claffes: metals, fuch as gold, lead, copper, 

iron, fl eel. Animal f uhfbnces, bones, !hells, 

hair, &c. &c. Vegetable fubfl:ances in infinit~ 

variety. Corallines, or marine productions of 

fponge, coral, &c. &c. Foffils and mineral 

fubfl-ances, and, laflly, artificial fubfbnces., 

I 2 namely, 

' 
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namely, china-ware, glafs, elaftic gum, filk, -
&c. &c. 

Lady L. By what means are thefe effects 
produced ? 
- Ment. The elechic property in fome in­

flances may be proved by the fimple procefs of 
friB:ion, though its philofophical fyftematic 
-ufes are afcertained by an ingenious apparatus, 
called a machine. The principal parts of thefe 
eleB:rical machines are the Elechic, the Moving 
Engine, and the Prime Conductor; thefe curi­
ous pieces of mechanifm confifl: of globes, f phe­
roids, cylinders, wheels, &c. fo confhu&ed as 
to produce the effeB: of.Electricity. Their va ­
rious forms and qualities would carry me be­
yond my prefent pmpofe ; I fha11 therefore only 
mention, that formerly a variety of fubfbn ccs 
were u"red as Eleclrics in thefe machines ; bu t 
at pref~nt fmooth glafs globes are very generally 
adopted. 

Lady M . I have heard of many of ou r 
friends being eleclrified ; what advantages did 
they derive from it ? 
· l¥!.ent. We are compofed of the Elements, 
E arth, Air, Fire and Water, which are our 
~o_m;Ponent or conftituc nt parts. 

Lady 
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Lady L, I cannot comprehend this matter; 

pray my dear l\tlentoria be more explicit on th-at 
fubjecl:. r 

Ment. Om corporeal frame is comprifcd 

of folids, and fluids; the fol ids are evidently 

Earth, as in the Scr iptures we are expre!~ly 

told, <lut1: we are, and unto dufl we fh:ill return. 

The fluids, wh ich confift of blood, and othe r 

juices, have a grc t proport ion of water in their 

compound ; and it is evident that breath vvhich 

is the chief pr ;nciple of exiflence is derivd from 

Air ; therefore there only remains to prove that 

we potters alfo a portion of F ire, a<; well as of 

the other Elements blended in our compofition , 

which EleB:ricity demonfhates bey<Jnd a doubt. 

Lady /.Ill. I can fcarcely believe we have 

Fire in our compofition. 

Ment. This quality is - philofophically ter­

med ·animal beat, by which i~, to be underfiood 

that principle, which is produced by the agita­

lion of _ the 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 

effect of motion. Various are the opinions 

refpeB:ing animal heat, though it appears moft: 

probable, that the abfolute heat, which is fepa­

Jated in refpiration, and abfurbed by the blood, 

I 3 lS 
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js the genuine caufe of the portion of this ele­
mentary fluid, which is difperfed through our 
general ma(s, and almoil in every other com­
pofition: namely i.n plants, in moil fpecies of 
trees, the bones, flefh, and blood of animals, 
which is evident from their combuflible quality 

_ when dried~ alfo in minerals and a variety of 
other things~ In t}1is inftance, there. is pecu­
liar caufe for gratitude, that this acti\'e fluid 
fire which is incorporated in our frame, is kept 
in due bounds refpecl:ing its operation, by the 
effccl::s of Divine wifJom. I hope you are now 
convinced you are compofed of the Elements, 
which is a term exprefiive of the original firnpie 
or unmixed parts of any body, or that to which 
it is ultimately refolvablc. 

_'; 

· Lady M. I recollect feeing a lady electri­
fied, and it feemecl to be a very ingenious appa­
ratus that was ufed to produce that effecl; in 
what refpccl could it prove beneficial to her 
health, as {he was in an invalid flare? 

_Ment. This branch of Philoftiphy, which 
is converted to medical purpofes wit h great fu c­
cefs, has 'been brought to a furpri G ng degree of 
perfection. In paralyt ic, and other ca[es that 
require a fi 1mu1us, Elecl:ricity often produce, 
t~e happicfl effects ; but like all other rrmedies 

powerful 
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powerful in their operations, they fhould not be 

adopted, bul by the advice and under the im­

mediate direction of the moft fkilful pracl:i­

tioners. 

Lady M. I heard once of a perfon receiv­

ing filch a fhock by touching fome elecl:ric pow­

er, that it had nearly proved fatal. 

Ment. The confequences of the electric 

force in many infl:ances have been tremendous ~ 

a very melancholy accident happened in I j 53 

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 elelhic qualities ; when Jreadful 

to relate, juO: as he was going to prove ph ilofo­

phically the proportion of eleB:ric fire, a ball 

of fire iffued from the lightning, f1:ruck him 

dead, and confumed and defiroyed mofl 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. 

114ent. Perfons who die in fuch a glorious 

caufe may be con{1dered as martyrs to the gene­

rai good of mankind. I recollecl: an infiance 

equally unfortunate, and in many refpeB:s fimi­

lar, in the death of the elder Pliny who loft his . 

I 4 life 
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life by his determined refolution to obferve the 
dfetl:s of the dreadful enlption of Mount Ve­
fuvius which happened A. D. 79. He w2s 
in vain advifed to rece<le from the danger that 
threatened him, by exploring this tremendous 
object too nearly. As Pliny had at this awful 
feafon a fleet of iliips under his command, he 
ord_ered the gallies to -put to fea, with the hope 
of rendering fervice to his friends on the coafi, 
as well as to fatisfy his laudable philofophicat 
curiofity. After various difficulties he at length 
determined to go on fhore to his friend Pom.po­
nianus at Stabia, in the gulf of Naples, obferv­
ing when he debarked, '' ·For~une befriends the 
brave." In the extremity of ditlrefs this emp­
tion caufed, by _ the fire, fmoke, and cinders 
th~t ilfoed from 1t, the people were involved in 
inextricable danger; therefore, whilfl: on the · 
fhore deliberating whether to go on board his 
ih1p again, this great man was fuffocated, as it 
was i~11~gined, by fome noxious vapour from 
the eruptive matter. 

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

Men!. To die is the common lot of human 
na:..ure, but to expire heroically is the fate only 

of 
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of perfons of difl:inguifhed bravery and n1agna­

ni mity 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 Profeffor 

Richman will make me fearful of being eleclri ­

fied, if ever that remedy !hould 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 f wallowing that fruit; and 

a number of ca[es might be adduced, that would 

excite dread on every fubjecl, if thofe fenfations 

were not counteracted by trufl: and implicit 

confidence in Divine proteclion. To quell 

your fears on this ocrafion, I can fafely affert 

that a judicious operator in Eleclrici ty, poffeffes 

the {kill of proportioning the degree of the !hock 

produced by the electric quality, to the circuin­

flances of the cafe ; and by that means even the 

eye, which is of a mofl: delicate texture, can 

receive a flight touch of its force, which is often 

producl:ive of the greatefl: advantage. This like 

many other things is poffeffed of great utili ty 

when properly applied, but defirucl:ive when 

perverted or abufed, As a means of enterta in -

! 5 ment,, 
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rnent, many ingenious experiments ·are made 
that come immediately under the cl_afs of Lec­
tures upon Natural and Experimental Philofo­
phy, from which much improvemer.t is de­
rived. 

Lady L. I now clearly underftand the pro­
perties of Elechicity, and am greatly obliged to 
you for the information. 

A1ent. The next fubjecl: I £hall difcufs is 
Magnetifm, a wonderful ph~nomencn that is 
produced by the power of the Magnet or Load- .._ 
fione, which is a mineral that has the property 
of attracting and repelling iron. 

Lady M. I have heard the Loadfl:one fre­
c:_iuently mentioned ; therefore, my dear Men­
toria, let me intreat you to be very explicit re­
fpecting its qualities. 

Ment. The Loadftone, or Magnet, is a 
kiRd of ferruginous flone, in weight and colour 
1·efembling iron ore, though rather of a harder 
fub [tance and h_tavier quality, endued with 
the powers of attraction. l tis fuppofed to hav.e 
de ired its name from Magnefia, a part of the 
ancient Lydia, where it is faid to have been firft 
fo unJ ; though many imagi ne it was fo called 
from a ihepherd named Magnes, who firfl dif­
covered its attraclire qualities1 by the iron m 

his 
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his crook, on Mount Ida. This wonderful 

production is ufually found in iron mines, fre­

quently in large pieces, half iron and half Mag­

net. The beft: Loadfl:ones are brought from 

China and Bengal, which refemble ~ron in hue; 

it is alfo found of various dimenfions, and in a 

great number of different places ; thofe of Eng­

land, G ermany, and Hungary have a fl:rong fi­

militude to unwrought iron. 

Lady M. I have feen a Magnet attract a 

needle, and obferved when the Magnet was held 

up, the needle appeared to be fafiened to it, till 

it was removed by force. 

l kfent. This extraordinary circum!lance was 

mofl: proba, ly produced by w~at. is called an 

Artificial 1V agnet·, which is a piece of polifhed , 

fteel impregnated with a magnetic quality. The 

effect you defr: ribe may be productd at any time, 

if you pl~ce a bit of iron near to one end of a 

Magnet, which will clearly prove _ its power of 

att ract ion. Every Magnet has what are called 

its North and S uth Poles, on_e of which has a 

repellant force to drive back.wards the fame 

piece of iron which the other will attracl:. 

L ady M. By what means was the u~e of the 

Loadfl:one difcovered ? 
l 6 Men1. 
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!Ylent. Its artracl:ive powers were known in 
the early ages of the ~1orld. Thales, the Mi­
le-llan Philofopher, who flourifhed about 600 

years before the Chriflian ~ra, furprized at its 
conflant effeB:, afcribed to it the property of a 
foul. Ariflotle ~ml Pliny have mentioned its 
magnetic quality : but it was not till the twelfth 
century that it was difcovered 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 
i n Bautical matters. The only ufe the ancients 
.made of this mineral fubftance was, as a reme0y 
for burns and defluxions of the eyes: happily 
for fucceeding generations its more important 
utility has been afcertaine.d, as in the fourteenth 
~entury the mariner's compafs was brought into 
ufe, and after various improvements has attain­
ed its prefent perfection. To the difcovery 
of the attraB.ive power of the Loa<lflone, we 
are indebted for -.the invention of this uftful in­
i1rument; ns by obferving the invariable ten­
.dency of a magnetic needle to point to the 
North , it has proved of the greatefl: fervice in 
,(ietermining th e comfe of fh ips and the variation 
,of the winds. 

Lady 
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Lady M. Pray my dear Mentoria explain 

the confhuction of this valuable machine. 

Men!. The mariner's compa1s 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 compa1s; the four prin­

cipal ones, viz. Eafl:, Weft, North, and South, 

are termed the Cardinal Points. Over this 

d1al-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, 

~nd ferves the frnportant purpofe of directing 

failors what courfe they are to purfue. 

Lady L. I cannot yet clearly underfland by 

what means the Loadflone is fo ufeful to navi­

gators. 

Ment. The compafs may be invariably re­

lied on as their guide, for however the ihip may 

change its fituation, the Magnetic Needle before 

clefcribed confh.ntly points to the North, and 

by obfervations on t~e other parts, they are ena­

bled to purfue the courfe that leads to the obj eel 

pf their deflination, and to avoid what would 

freer them from it. 
Lady · 
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Lady ivl. Who fir!1 invented the Mariner's 
Compars? 

Men!. This valuable <lifcovery is ufually af­
cribecl to Flavio da Melfi 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 Veneti:m, A. D. 12.60, made a 
journey to China, and brought back this ufeful 
invention : thofe who fupport this belief, al­
]edge that when 6rfi the compafr was ufed, it 
was on the fame confhucl:ion that is at prefent 
adopted by the Chinefe, by hav"ing the Magne­
tic Needle floating on a piece of cork, infl:ead 
of being fufpe ded on a pivot ; it is alfo fup­
pofed that the Chinefe had fome knowledge of 
the Loadftone's properties I I 20 years before the 
Chrifiian .era, as Chiningus their emperor was 
a great afhonomer, and they affert made this,. 
amongfl: many valuable difcoveries. The French 
alfo put in a claim for the honour of this inven -
tion, from the circumf1ance of the Fleur de Lys 
being generally ufed as a fign to denote the 
North on any map or glcbe. The Englifh 
form the plea for their !hare in this difiinguiili­
ing honour, by the word compafs being adopt­
ed for the appellation of this 1:1feful in(hument, 

as 
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as that word is ufed by them to exprefs circuit 

or extent ; and though they cannot af pire to the 

fame of the ihvention , they are molt likely en­

titled to the credit of having brought it to per­

feclion, by fufpending the box that holds the 

Magnetic Needle. I have enumerated the molt 

probable fources of the valuable difcovery of the 

1\,1ariner'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 circumfiance of 

fame verfes being extant, written in praife of 

the Marinette, or Mariner's Stone, in the year 

12co. At fuch remote periods it is not poffi­

ble to afcettain decifively on any controverted 

point ; it is therefore belt to embrace thofc opi­

nions which are the mofi generally reeeived. 

Lady L. By what means did failors conducl: ,. 

their {hips, before there were any Compaffes? 

Ment. Previous to the c.lifcovery of the Polar 

Star and the attraclive powers of the Loadfl:one, 

· navigation was limited within \·ery narrow 

bounds. The greateCT: enterprizes that were 

undertaken, and the principal traffic that was 

carried on by the ancients, were effected by 

coafl:ing; the mariners being afraid to quit the 

ilio-res and launch into the main ocean, as they 
were 
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were poffeffed o( no fpecific rules to afcertain 
their refpecl:ive diftances and courfes. The 
Phcenicians were the firfl: who obtained the 
know ledge of the Polar ·s ~ar; and they com­
municated this valuable difcorery to the Ionians 
and other Grecian flates, about boo years be­
fore the Chriftian epocha. This circumfl:ance 
will convince you that we are indebted to the 
Phcenicians for the firfl: rudiments or elements 
of navigation. Tyre and Sidon, the chief ci­
ties in the Phcenician diflricls, 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 neglecled. In 
a progreilive furvey of nautical improvements, 
it appears evident, that from the indefatigable 
purfuits of the Tyrians and Sidoni-ans, and their 
con.fl:ant regard to the direclion of the Polar 
Star, we derived the knowledge of the coafl:s of 
the Ocean, and thofe of the Mediterranean Se;.1, 
on the mofl Eafl:ern part of which Phcenicia was 
fituated. Thefe commercial people extended their 

traffic 
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·t ra-ffic to Africa and many difl:ant regions in A­

.fia, and fettled feveral colonies in various garts, 

which ferved the purpofe of eflablifhing a ge­

neral mart for all valuable commodities. 

Lady M. In this in{hnce the Phrenicians 

appear to have haEi great merit ; but who were 

the firfl: who had courage to explore the Ocean, 

-and undertake the va-Iuable difcoveries we read 

of? 
Men!. Thefe important effects hav-e been 

-produced by the knowledge we have attained 

of the Loadftone's wonderful powers. When 

their properties were fully known, many fiates 

availed themfelves of the benefits derived from 

them, and in confequence feveral important 

difcoveries have been made ; but the mofi emi­

nent and earliefl: eKample 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 

compaffing his intrepid undertaking, afcertain­

ed an immenfe extent of continental cc mtry, 

and a great number of i!1ands, which comprize 

the regions of America, and wh.at are ufually 

called the Wefl: Indies, from -which many va ­

luable product ions and great wealth are ob­

t.ained. The ancients had a knowledge but of 

a [mall 
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a f mall part of the GI be, all America and the 
internal regions of Africa were "."holly unknO\~:n· 
to them : they were ignorant of he flux and re­
flux of the Sea, and were not convinced the 
Ocean furrounded the Globe entirely, though it 
was in fome degree fuf peB:ed; but none ven­
tured to attempt a voyag round the World, till 
A. D. 1519, when Magellan, a Spaniard, un­
<lertook this great enterprize, and difcovered 
the firaits in South America, which bear his 
name. Sir Francis Drake was the fir{1: Eng­
Iifh circllmnavigator, who returned from his 
foccefsful voyage round the Globe in the year 
I' 580. 

Lady L. I remember in your Sacred Hifio­
ry you mentioned the great fervices Hiram,_ 
king of Tyre, rendered to Solomon,. when he 
ereB:ed the Temple. 

Ment. He futniiliea him with timber, con­
fiH:ing of fir and cedar trees, from Mount Le­
banon, which he conveyed on floats to Joppa, 
where they were delivered to Solomon's {er--­
nnts, and from thence brought to Jerufalem ; 
and alfo provided him v,·ith artificers of various 
kinds, {killed in working gold, {i ve.r, a-nd in­
ferior metals, and dying fc:ulet, crimfon, pur­
ple, and other colours, for which the Tyrians 

were 
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were famed. For thefe effential fervkes Hi­

ram required to be fupplied annually with 
twenty thoufand meafures of wheat, and twenty 

thoufand barrels of oil for his houfhold, exclu­

five of the fame quanti ty of barley, wheat, wine 

and oil which Solomon was to befl:ow on the 

workmen employed in his fervice. Thefe 

were the mofl: acceptable compenfations Hiram 
could receive for the benefits he conferred on 
Solomon, as Phrenicia was but a fmall tract of 

country on the fea coafl, and agriculture but 

little attended to, as the inhabitants were ab­

forbed in ihe acquirement of riches. 
Lady Jl,f. I neverthelefs think it was be­

neath the dignity of a king, to make a bargain 

for the fupply of his table. 

}dmt. Solomon, exclu!ive of that condi­

tion, gave Hiram, as a token of gratitude, when 

the Temple and Q1een'.s Palace were fini!hed~ 

twenty cities in Galilee, which from the nature 

of the foil clif f)leafed Hiram ; he therefore re­
fufrd the proffered gift, and in contempt called 

the whole land Cabul, which fignified dirty or 

di1pleafing, thereby intimating no one could 

walk on it without being up to the ancles in 

dirt. SolomoIJ afterward rebuilt and improvtd 

tliefe 
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thefe cities, and planted colonies of I fraelitcs i~ 
them. 

Lady L. I hope that you have not fini!hed. 
your account of Tyre ; is it now a place of im­
portance? 

Men!. In confeqnence of the power and 
e1111nence it obtained by the great influx of 
riches, the natural effeB.s of its extenfive com­
merce, the inhabitants were guilty of every fpe­
cies of enormity, which attraB.ed the Divine 
difple~fure, and caufe<l a prophetic prefage of 
their deftruclion to be announced, and its f ul­
£1ment was completed by Nebuchadnezzar, 
King of Babylon. The great wealth of the 
Tyrians r~nde ed the conquefl: of treir country 
a matter of great importance to the Babylonians, 
who after a fiege of thirteen years fubdued it, 
deflroyed the city, and put the few remaining 
inhabitants to the f word, the greater part having 
fled with their poffefTions to a new city they had 
built about half a mile <liflant from the fhore: 
this event happened 5; 2 years before the Chrif­
tian ~ra. 

Lady M. I fuppofe Solomon would not 
have been able to have ereEted the Temple, if 
Hiram had not ailifl:ccl him in the undertaking. 

Men!. 
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Men!. No great defign can ever be executed 
.without the concurrence of auxiliary co-opera­
tion ; gold in the mafs, or precious fiones in 
their native fiate, would not have embelli{hed 
the facred edifice ; fkill was required to form 
-one, and polifh tl=ie other ; and thefe combined 
qualities could only be obtained by the joint ef­
forts of perfons poffefling th_e[e feparate gifts. 
The erec1:ion and decoration -of the Temple 
were not the only-advantages Solomon derived 
from his connection with , the Tvrians. As 

✓ 

-the means of defraying the immenfe expences 
he had incurred in the execution of his diffuGve 
plans and improvements, he built a great num­
ber of !hips at Ezionzeber on the coafl: of the 
Red Sea, and when they were finifhed put them 
under the conduct of fame expert Tyrian ma­
riners, who with his men fieered them to O­
phir, or the Land of Gold, near a thoufand 
years before the Chrifl:ian .era. 

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

iVlmt. Refpecl:ing where it was Gtuated, the 
learned differ in opinion ; the mo(l probable con­
jec1:ure appears to be, th~t it was .in fome part 
of the Eafl: lnqies, as thofe regions abound with 
the pureft guld, filver, precious fl:ones, ivory, 

ebony, 
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ebony, and other curious wood, fpices, p~a­

cocks, monkies, and a variety of other valuable 

commodities, which greatly encreafed the re\·e­

nue of Solomon's kingdom : thus the Tyrians 

proved t_he means of this monarch efl:ablifhing 

;1 navy, as their ikill in navigation qualified 

them for executing the vafl: projecl:s SJ]om~n 's 

power and riches enabled him to undertake. 

Lady L. I think three years appear a great 

k ngtt of time for the {hips to be going from the 

Red Sea to India, and back again. 

Afent. In thofe early ages voyages were un­

krtaken with extreme caution, and executed 

with great timidity; at this period the Phre ni­

ci ans had no knowledge of the Polar Star, or 

t>f the Mariner's Compafs, they were confe­

quently obliged to fleer in fuch a fafe courfe, as 

would prevent their being expofed to the dan­

gers of the wide Ocean, as they poffeffed no 

certain means to determine the d ifl ance they 

were from the regions that we1e the ultimate 

objects of their deflination. This circum!1a11ce 

points out the Ggnal benefits we der ive in thefe 

more enlightened times, from the perfection 

attained in the Arts and Sciences , a confidera­

tion which fhould infpire us wi th gratitude to 

the 
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t he great fource, from \\1 hence thefc and all o­
ther mercies are obtained. 

Lady M. I am f orry you have clofed your 
account of the Loadfl:o□ e, as it has proved very 
infl:ruB:ive and entertaining to me. 

Ment. And on refleB:ion may impart an ufe­
ful leffon, as I will fuggeft it is in your powe.r 
to have its difl:ingui(hing properties refl ected and 
,excu1plifie<l 10 yr>ur own condull and cl ara8:er, 
and alfo in Lady Louifa's. 

Lady ill/. How can that be poffible ? What 
;refembla nce can there be betvveen us vho are 
-comparatively fu infignificant, and a fubflance 
'l-vhich poifeffr . qu lit ies of fuch ind l:imable 
worth? 

JV!ent.. 
ciated in 
therefore 

Iutr;nftc merit can only be appre­
the certain fphere in which it alls; 
if you perform the fe veral c.l t1 ties al-

fotted you, there cannot rcn1ain a d_o 1bt but 
that vou will, like the LoatL une, attracl:. the J 

efl:~em of a!l worthy per 0 11 , as at -1ineral 
operates on iron ; and I t.ru:ft your j ufi: ri11ci­
ples and <lifcretion wi ll in like ,arrner oifcfs 
the inclination and repelbnt powe to re· 8: all 
unworthy purfui s ; as the \1:.i gnet r pulfes 
Iron tl1J.t is in immediate cou act wit it, in 

direB: 
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dire cl: oppofi tion to its a ttracl i ve properties :; 

thus you will find Virtue is a Mental Magnet, 

which points as invariably to temporal felicity 

and eternal reward, as the Loadflene does to the 

regions of the North Pole; and to purfue the­

ftmile, as the latter conducts mariners to thei.r 

deflined port, the for11r1er will fl:eer you t:o the 

haven of celefiial blifs !· 

DIALOGUE 



D I A L O G U E IX. 

WEDNESDAY. 

'On Meteors of the Watery kindo 

Mentoria. 

- 1~HAT branch ofNaturai'Pb1lofophy w·hic! 
comprehends the various kinds of Mete­

ors, is divided into the fo1lowing claffes, tho[e 
of Fiery, Airy, and Watery properties. 

Lady L. Of what do the[e ref peB:ively 
confift? 

Ment. Fiery l\1eteors are formed of vapours 
jgnited, or fet on fire, fuch as Lightning, fal­
ling Stars, and other luminous pha:!nomena that 

K appear 
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appear in the air. Airy Meteors, as Wind, 

Tornadoes, Hurricanes, &c. are the effeB: of 

the uneqt;aJ temperature of the air, arifing from 

the aB.ion of heat or cold. vVatery IVIeteors 

are-compofed of vapours _or particles of water 

varioufl_' modified by heat or cold, namely, 

Rain, H it, Snow an .D w. As the means of 

reµderin g tbisfobject rntelligible to your percep­

tions, I mufi explain the different properties of 

evaporatJC1ll and exhalation, which in their re­

g11lar ,pro~efs occafion the production of Me­

teors. 
Lady lW. I will be very attentive to there 

remarks, as thofe exprellions I am wholly un­

acquaiti te with. 
Men!. They are diftincl: terms and of a veiy 

different tenc ency . Evaporation implies the 

allion of difperfi ng or diffipating the moiflure 

or humidity of a body, and Exhalation fignifies 

a difperfio11 of particles of a .dry quality from 

:any mafs or fubflance. 
Lady L. Though we fo frequently fee it 

rain ar d experit=nce its benign effells, I am to­

tally igllotant of its natural caufe. 

Men!. The clouds from whence rain pro• 
ceedc; ar'e pr,Jdnced by the h at of the Sun, 

wlro.'." atlra live 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
per[e again, but wh_cn the aqueous particles 
become fuperior to thofe of the air, they break 
through it and fall in rain, which fo rms diflinll 
drops by the refifl:ance _ it rn°ets with from the 
.l;therial body in falling to the Earth. 

Lady M. When it rains the drops of wa­
ter appear round, what caufes that effect? 

Mehl. Their globular appearance is prn­
duce? by the power of attraction : for as every 
particle of water of which the drop ·s formed 
tends to a centre, every part mufl: be eq11idif­
tant from that point, which confequentiy 
makes it of a fphericd form : from the ob­
fervations I have already m::lc.le you \Yill perceive 
that the afrent of vapours conftfls in a repulfive 
force bctv\·ecn the pans of matter, by which 
fuch as were feparate<l from the furface of Im­
mid and other bodies, were repelled an<l driven 
up into the air in the form of exhalations ; I have 
previoufly remarked that the denfity or weight 
of the air is greatefl near the furface of the 
Earth, and that its denfe quality gradually de­
creafes as it afcends ; whence it happens diffei:-

K 2. ent 
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ent effects are produced according to the height 

of their refpective 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 expreffion, 

at others, lowering and tremendous in their af­
_pect. 

Ment. This effeci: is produced by the vari­

ous prrportions of the weight of the air which 

occafion the clouds to afcend in progreffive or­

der, and by refl.ell:ing the light of the Sun a­

bove and below the horizon, prefent to our 

view fuch a variety of beautiful tints and !hades as 

delight , the eye and excite our afioni{h.ment-: 

as I have enumerated the general caufe of rain 

as produced by the concurrent effects of Air and 

VVater, lfhall now proceed to point out the influ­

enq~ of the Wjnds in the production of Rain. 

Lady L. I ha'{e frequently heard perfons re­

mark that it was likeJy we fhould hare rain, as 

the Wind·was Southerly or Wefterly. 

Men!. They had rational and philofophical 

grounds for their expecl:ation, becaufe thofe 

vVinds that blow from the Ocean, as the South or 

Weft Winds bring large recruits of vapours to 

the clouds, and therefore are more likely' to pro-
duce 
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dJJce rain than other winds vvhich proceed from 

the land or contin,ental regions, like the North 

or North Eafl: Winds vvhich generally operate to 

difperfe the v~pours or diffipate the clouds. 

H:1ving thus explained the nature and properties . 

of Rain as to their phyfical caufes, it only re­

rnairis for me to delineate the proportions in 

which they are difpenfed, which are the effeB: of 

divine goodnefs; as, infl:ead of being falubrious, 

or beneficial, Rain would be produaive of 

floods, and abforb the general mafs of animal 

and vegetable nature in deflrufrion if it came in· 
• 

torrents without _due intermiffion. By the dif-

Eofing Omnifcient Power of the great Creator 

of the U niverfe the general means of receiving 

the bleITiing of rain confifls in gentle ihowers, . 

or rains, that fr.om their quantity and quality are 

exaclly fuited to the important purpofes of pro­

ducing vegetation, and fol filling other effentialre 

quifites to animal exifl:ence. 

Lady L. I reflea with much concern that 

I have never formed a proper eO:imate of this blef­

fing, as I have often murmured when .it rained. 

if by t~at means I was deprived of walking or 

guing out in an open carriagi::. 

Men!. This regret was occafioned by the 

frrong impul[e of your natural feeling3 • impati­

ent under. the. delay. of an expected el/J._joyment . 

K 3., and : 
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and from war,t of due reflection, i'gnorant that 
your difappointment was perhaps an univerfat 
bleffing; as rain is the harbinger of plenty, 
whilfl: continued drought muH inevitably pro­
duce pefl:ilence and famine. 

Lady M. Pray my dear I\tfcntoria what is 
Hail, it fometirnes falls in tremendous fhow­
ers? 

Men!. Hail is only the drops of rain con~ 
gealed into ice, which is occafioned when in 
thci-r 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, 
jt is eviJent it feld-om 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 m_ore frequent than in 
Winter. In the higher regions of the air the 
cold is more intenfe, and therefore it is imagin­
ed abounds with a fupcrior quantity of Nitre, 
which caufes a mor~ immediate and flronger 
congealment of the aqueous particles , and 
forms them into a body of ice of various fizes, 
t;heir magnitude differing according to the dc­
.grees of col 1 wLich produced them. Thefo 
icy fubftances acquiring confalcrable weight, 

d fcend 
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iiefcend from thofe heigh ts to the Earth in the 

form of a fho 'wer of hail. 

Lady L. Hail-fiones ar.e often of a great 

frze and do much mifchief. 

M en!. Their frze er magnitude is in fame 

degree occafic?ned by their acquiring a frefh ac­

ceffion of maner in their defcent and progrefs to 

the Earth. Hail-ftones- are various in dimen­

fions; it is afferted there have been fom e 

in foreign regions as large as a turnip or Seville 

orange ; in our country they have been frequent­

J.y found one fourth of an inch in diameter :· 

theie formidable ihowers are productive of the· 

moil: deftr,:£tive confoquences, particularly to 

vegeta-tion of a-delicate texture or infant growth ; 

the form of Hail~fiones is not alw.1ys the 

fame, they are gen~rally conical or oblong. 

Lady M. You fr~qncntly mention Nitre 

~:; a part of the compofttion of Meteors; I ima­

gined it was a medicine : explain this circum­

fiance to me ? 

.If/lent. The Earth is formed of .different 

ftratums or byers of matter which by the Sun's 

attraB:ive power is diffllfed through the body of 

the atmofphere for the general benefit of the 

U niverfe, Thus the Air is impregnated with 

different quali ties, Nitrous, Su1phureous1 · &c. 

K 4, which 



200 

hich co-operate to produce vegetation:; and by 
their falubrious effects, to prove univerfally be­
neficial. Nitre, which is the fi1bje8 of your 
inquiry, is a falt extracted-out of the Earth, a-

4' bundantly incorporated with the fpirit of the 
:air; it is of great and general ufe in medicine., 
as its cooling faline properties are very effectual 
in the reduction of fevers, and a variety of other 
cafes produced by an exuberance of heat. 

Lady L. I am impa ient to hear what Snow 
is compofed of; it is a beautiful fubfiance 

1hich I greatly admire. 
Ment. Snow is produced by the vapours be­

coming co 1fiderably condenfed, yet not in fo 
great a degree as to be changed into Water; in 
th is fi-ate, by a great degree of coldnets in the 
upper regions of the air, the particles of the 
condenfed vapour are congelated int<::> ice ; feve­
ral of them, by adhering together, compofe 
fmall fleeces of a white fubfiance, fomething 
1ea\1 ier than the air, which confequently defcend 

in a flow and oentle manner through its medi-c . um, being fubjeB: by their peculiar light quality 
to be driven about by the various motions of the 
vind, which produce what v ·e call drifts of 

S 10w. 

Lady 
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lady L. When I fee the Snow fall, I !hall 

ob[erve it with more pleafure than I did before 

I knew from what caufe it was produced. 

Men!. Snow, when philofophically defir.1ed, 

is demonfl:rated to be the natural effect that fa_ 

line particles of every quality poffefs, to collect 

together aml confi:itute fame fpecific form_: this 

1s what is called cryflalization ; therefore 

flakes of Snow are only thefe accumulated bo­

dies, which defcend to the Earth when their 

weight is too great to be fufl:ained by the Air; 

fo 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 l'vf. I am much , obliged by your giv­

ing me fo copious an account of Snow, and 

entreat the favour you will explain the qualities 

of Frofi:. 

}/lent. The converting a fluid body into a 

hard folid mafs, by the influence and action of 

cold, is denominated Freezing or Congelation, 

which terms are appropriate to liquids when 

transformed into Ice. Various are the opinions 

refpecling the natural caufes which produce 

that effect ; it appears highly probable it is oc,.. 

cafioned from an abundance of faline, nitrous 

K S particles 
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p:irtic1es then abounding in the air, which pe• 
netrate into the porous parts of the water, ancl 
by that means render them denfe in quality. 
The effect of Congelation is uniformly attended 
with the emiffion of heat; Water alfo dimi-
11ifhes in weight by the proce[s of its frozen 
fl:ate, and evaporates almofl: as much as when it 
was in its native fluid form, and in proportion 
to the degree of col<l this evaporation increafes. 
It is alfo obferved that \Vater that has been 
boiled is more fpeedil y Congelated than before 
it has undergone that operation. 

Lady L. Frofl:y weather is very ~greeabJe, 
when it is not too fevere. 

Men!. This, like every other Elementar.y 
difpenfation, abounds with advantages, which 
en a curfory view, we are not always able to 

eflirnate to its due extent. In the ceconomy of 
Nature, the primary object appears to be uni­
Terfal bern~fit, which is purfued by wife mea­
fures, ordained and adminiflered by the great 
Author of Exifl:ence.. The effects of Frofl:, like 
every other means employed for the advantage 
of the whole fyflem, though partially or indivi­
dually they may prove unpleafant or ddhuctive, 
yet in a compound fenfe eventually opera~e be­
!leficially. Thus you who bafk in the fun-:fhine 

ef 
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of Profperity walk out on a F r0ll:y clay, 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

nefs of the air, fit down to a plentiful and ele­

gant repafr, cheared by a blazing fire and en­

livening intercourfe : reflect, that whilfl: you 

enjoy all thefe blellings, many pine in want for 

the common comforts and conveniences of life. 

Numbers who acquire a competent fubrif1ence 

in the lower ranks of life, by cultivating the 

Earth, working on the \Vater, or in other em­

ployments influenced by the weather, are by the 

means of Frofl deprived of fupport, from not 

being enabled to purfue their refpect ive voca­

tions. How many by this circumnance can 

obtain neither Food, Raiment, Fire, nor Shel­

ter? to them the frorehoufes of plenty feem 

fhut, and if it were not_, that the hearts of thofe 

who poifefs abundance, did not melt in pro­

portion as the Earth and Waters freeze, a great 

and valuable part of the community would pe­

ri fl1 and be plunged into an abyfs of mifery. 

The human ra<::e are ·not the only beings who 

fufl:ain a trying conflict during this ·fcvere yet 

falutary feafon ; Beafls of the Field, Birds of 

the Air, Fillies, except thofe m Se'1s or great 

K. 6 Rivers; 
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Ri\.'ers, Reptiles and Infetl:_s feel the force of" 
this congelated temperature, as their natura l 
refources of food in a great meafure fai 1 by the 
influence of a long continued Frofl:: thus there­
appears an irrefifiible claim for liberality, when 
the very Elements confpire to lock up their trea­
fures in impenetrable fecurity. Charity is the 
mental folar ray which thaws t-he icy chains of 
Poverty ; Benevolence is the balm which heals­
the galled wound of an affiiB:ed heart, zealous 

to acquire the neceffaries for fupport, yet by the 
rigour of the feafon deprived of the due meanso 
During this inclement period, various are the 
appeals for aid, the calls of neceility render the 
timid bold-, and felf-prefervation ( which is one· 
of the firfi: laws in nature) operates to induce 
the fubordinat-e parts of the creation to urge by 
their near approach and plaintive tones, the be­
nevolent ailiftance their deftitute fiate requires;. 
under this influence the Robin-Red-Breafi: al­
mofi becomes an inmate in human habitations, 

and many other infianccs might be produced of 
a fimilar nature, to enforce the practice of that 

philanthropy which it is my endeavour to incul .. 

cate, 

Lady 
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Lady L. There is fo much pleafure in re­

lieving the difheffed, I will never neglecl: a;iy 

opportunity affor<led me. 

Ment. I wifh your chari.ty to be diffufive, 

but n0t indifcriminate ; as judicious benefac­

tors !hould befl:ow thofe gifts which are likely 

to prove moft ufeful to the objects of their 

bounty. The_ circumflances I have been enu­

merating, whenever they occur, are but fo 

many opportunities to place your virtues in the 

fairefi light: be liberal in your donations, but 

not ofientatious ; feek the affiicl:ed in their mofi 

obfcure and concealed receifes ; 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 

beflow gifts, by an ungracious look, or an un­

guarded- harfh expreffion, eclipfe the merit of 

the acl:, by the rigid, auftere mode of its per­

formance. 

Lady M I will ever avoid this unamiab1e 

conduct, and in every inCT:ance will firive to 

mitigate the fufferings of the affiitled. 

Ment. - Philofophy may make- you Wife, 

but it is Chriftianity alone that ean make you 

Good ; and in its_ divine precepts the pratlice 

of Charity is enforced as an e!fential quality in 

the 
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the formation of a perfeB: charall:er t · by which 
quality we are to underfiand not only the giring 
of alms, but alfo that general benevolence of 
heart, that is produllive of univerfc1l philan­
throph, or good will. 

Lady L. I will endeavour to regulate my 
conduct by thefe and every other rule prefcriberl 
in the Scriptures. 

Ment. An adherence to th is refolution will 
render you refpeB:ablc and happy, as uniform 
good conduB: is fure of attaining eternal reward·. 
I !hall now endeavour to explain the properties 
of Dew, Hoar FroCT:, Mi(1s, &c. which v,,jll 
c1ofe my remarks on the procefs of F reezing, 
or Congefation. When the air is full of va­
pours, if a breeze arifes and checks their folu­
tion, they form clot ds in the lower regions of 
the atmofphere which conftitute a mift or fog: 
this effetl: is ufually produced in a cold morn­
ino-, an_ is difperfed when the Sun has rarefied 
the air luffic1ently to di ffo1ve the aqueous parti­
cles, o which mifi of all qualities are compofed. 
From thefe obfervations it will appear evident, 
that what we ufually ca11 a Fog, is a Watery 
M eteor, compofed of grofs vapours floating 
near the forface of the Earth, and is produced 
by the intenfe cold quality of the air, that 

p revents 
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prevents the vapours afcencling through it, ·which 

by becoming condenfed in the lower regions of 

the atmofphere, either fall in Dews, Hoar Fro!1s, 

or drizzling Rain, or continue fufpended in the 

form of Fogs. The dimenfions of any objecl: 

viewed through the medium of a. Fog appear 

magnified, and in facl: Fogs are only clouds of 

vapour formed in the atmofphere near to the 

furface of the Earth, which render their effeB:s 

very dangerous to travellers and perfons engaged­

in many particular occupations. 

Lady M. I was furprized one day lafi 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 ikill> would be the only urobable 

means of counteraB:ing its dangerous confe­

quence. The grofs pa,ticles 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 

vapc.mr that furrounded him, he might the next 

infiant be irnmerged in a river, or be hurled in­

,o an abyfs from vvhich no human means could 

extricate him; as what we ufually call accident, 

is frequently natural confequences, which might 

be 
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be timely avoided by vigilance and rr:..ident c1r0 

cumf peB:ion. 
Lady L. Are not Fogs very unwho1efome ? 
Ment. The grofs quality of vapour that 

forms their conl1ituent parts, is in many in­
fiances too p_?werful and oppreffive for delicate 
organs of refpiratioo to contend with. I lhall 
no•.v proceed to inform you of the qualities of 
Dew, which is a denfe vapour of a moifi qua­
lity that falls on the Earth, like a kind of driz-: 
zling rain. The refrefhing nature of this Aque­
ous Meteor is fo well known, and its falubrious­
effeB:s fo generally experienced, I fhall 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 attraB:ive power of the Sun, raifecl into 
the air, and occupy thofe regions in the atmof .. 
phere that are nearefl: to the furface of the 
Earth. Whilfl: thefe exhalations are kept in a­
gitation by the folar heat, they are not vi1Jb!e; 
but when that heat begins to abate, a white 
denfe vapour collects, which continues till by 
the genial heat of the rjfing Sun in the rnornir:g 
it is entirely diffip~ted. The effential difference 
between Rain and Dew, confifis in the foHow-

! o· 



tht Watery kind. 

ing particulars: that the condenfation of the 

former is produced at a confiderable difl:ance 

from the Earth, and the latter is occafioned by 

that effect very near to the object 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 Frofl: is nothing 

more than the Dew changed into ice by the in­

fluence of extreme cold : black Frofl: differs on­

ly from this in not being attended 1;vith a mifl: 

·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 recollect taking cold from wetting my 
feet, by walking on grafs which was very damp, 

in confequence of a great degree of Dew that 

had fallen after a very hot day. 

Ment. This unlucky circumflance 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 tlie pores of your fkin ; the former were 

repleni(hed and recruited by the natural fupply 

of Dew, which is congenial to their generic 

qualities~ and in fact operates on vegetation as 

food and medicine ; whilfl: on the contrary, 

your 
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your temperament received a check which ii:· 
was happy pr_oved produtl:-1ve of . nly a flighr 
degree of mdifpolition, as d1ofe effects ofrerr 
prove fatal o the human conflitution, whic~ 
evinces the neceility ot avo_iding px,.ofiug our­
felves injudicioufly to the rudden tranfirions of 
the Elements. Th ·1s much for the general 

' -
properties of Frofl- and Dew, which naturally; 
lead me to confider the quality of what is te rm­
ed Cold, that prodL1ces them in their varied ef:. 
feB:s. On-{hiB: inveftigation, Cold appears · to 
be only a comparative term, and implies nothing 
more than a lefs degree ot Heat. Dy various 
experiments it is proved that many bodie!5 ,..j jl 
liquify wirh one degre::e 1..,f heat, and bccor .1e 
fixed or frozen with another; whkh th the c~fe 
with Metals, ...,alts, Oils, and Water; with one 
degree of \-\'armth the latter wi:I appear tn ~ j} ,:d 
fiate, and with a lefs degree the particles wt.l 
be found to be flxed or congelated ; in like 
manner the vapours in a warm air are in a fluid 
fiate, a11d when condenfed by tlie cold of the 
evening and defcend, they adhere to the grars, 
and. aJfume the appearance of pearly drops, wh ich 
in that Hate is called Dew ; p11t thefe particles 
by the i11fl~ence of a colder air become fixed~ 
and whilfl: they are floating in the Atmofphere. 

con" 
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conflitute a rainy fog or frozen miCl which 

when they defcend fall on the grafs, fhrubs, 

trees, &c. and produce a beautiful effect from the 

kind of cryftaline incruflation this hoar or 

white frofl: exhibits. 

Lady M. I cannot exprefs how greatly La­

dy Louifa and myfelf are obliged by the va­

riety of information with which you (1ore our 

minds • 

. Ment. It is my hope and my endeavour to 

render you rich in Nature's befl gifts, extenfive · 

knowledge and _a jufl. fenfe of the various obliga­

tions of duty ; valuable pofieilions that I would 

not-on your behalf exchange for a1l the gold 

and diamonds, that Golconda and Pern pro-

· duce. 

"" Lady L. I am forry you appear to have fi. 

ni!hed your account of the watery Meteors. 

Mmt, Perhaps this definition may be in­

complete, if I do not give you fume idea of the 

properties of Water in its fluid fl:ate. This 

element poffeffes many extraordinary qual ities 

which wouid carry me beyond my prefent pur­

pofe, circum!1antially to enumerate; I !hall 

therefore only dwell on thofe particulars that 

may tend to give you a general fenfe of its im.: 

portance. 
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portance. As fluidity is the effect of the influ­
ence of heat, it is afferted on philofophic 
g;ounds that ice is the natural fiate of '/1/ ater ; 
by the increafe of heat Water is rendered ela!tic 
and volatile and becomes a vapour, which is 
again condenftd into vVater by the fuperfiuo~is 
heat being withdr~rn n. I fhall next o_bfen e 
the effetl: it produces from preffure or force, 
which vari s in proportion as its depth does, 
without any ref pell to its breadth ; if it were 
not for this property veffels would be forced 
againft the fhor~ in their failing procefs, and 
navigation confequently impeded in its courfe. 
It is alfo obfervable that \-Yater nlways rif- s to 
the lev l of its fuurce, even \'vhen conve ed in ., 
pipes or other channels: this -w cnderful eff cct 
is occaftoned by the preffure of the atmof phere, 
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 '\-Vith 
·,rn equal refi£tance from the prdfure of the at­
mofphere at the uthcr end or termination: when 
this preffure of the atrr.ofphere is remo\·ed, Wa­
ter "' 11l rife to the height of thirty fix feet, 
which is occafinned by the weight of the bo­
dy of Air on the \~l atcr's fource. It is on 
thefe principles that Water~works, fountains, 

an 1 
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and even common pumps are con(huB:ed. W a. 
·ter contains a certain quantity of air, and from 
its various changes produces many beneficial 
effects ; in their various viciilitudes we may 
trace that vapours are rai.fed by the Sun from 
the expanfe of the Ocean by the general opera­
tions of evaporation, the effcll:s of which are , 

_ diffufed by the Winds through every region and 
climate; when their courfe is interrupted by the 
fommit of tv1:ountains their accumulated matter 
forms itfelf into clouds aDd 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 through Brooks and Rivulets till 
they meet with Rivers, and from thence revert 
to the Sea, and again are fL:GjeB: to a rotation of 
the falutary confequcnces I · have previouJ1 y def­
cribed. 

Lady fl:1. How furprifing thefe circumCT:ances 
are: I am very happy I am fen11ble by your kind 
in!l:ruB:ions of their wondcrf"ul variations. 

lvfcnt, 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 con11CT: of Seas. 
The diverfity of Mountains, Hills and Vallies 

are 
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are an eminent example of the wifdom of God 

manifdl:ed in the creation ; as, if the Earth 

were perfectly level the-Waters would be un­

avoidably fiagnated, and in confequence pro­

duce feveral fatal efteA:s. When we ferioufl y 

reflect on the beneficial properties of Water in 

th general fyfl:em, it excites our gratitude and 

praife; but when we extend our enquiry to the 

individual advantages it produces to the human 

race and every {r;ecies of animals as well as eve­

ry branch of vt elation, we are loft in wonder 

in the contemplation f thefe tranfcendan t in­

H:ances of Di vme Mercy. This aB:ive fluid 

conducE very univerfally to the comfort and ex-

- ifl:ence of animals of every genus; it is the me­

di..i11 to produce the fruits of the Earth, to di­

lute food, to allay thid1, and ~lfo is the genu.:;. 

ine elemen t of a variety of ani maied beings 

who could uot live in any other f phere: from 

thefe onGderations it appears evident that Wa­
ter is an effenual bielfing ¼ ithout wh;ch we 

could not f- 1bfifl: , as the pdlellion of folids 

"Vvoul<l not ope:ate to he prefc1 va,ion of life un­

alfi fled I y tile happy '. ffeB.s derivecl from fluidity 

in the con ·ocl1on of our food, ar. 1 m other 

important purpofes. Another advanta6e may 

be 
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be fuggefred, experienced by the human race, · 
from the various fprings of Water that arife in 
.the Earth, enduecl with medicinal virtues, oc­
cafioned by the different flratum uf the Earth 
through which they pafs, fome being hot or 
fulphureons, otheL chalybeate @r of an irony or 
fl:eel quality, and feveral impregnated with a 

variety of nit rous and other properties, derived 
from the mineral part icles., of which the mafs 
of E arth is com pofod. 

L ady M. -I have been at B1th and Tun­
bridge, and ha \ e tafi:ed the: Waters which ren­
der thofo places Co much reforted to. 

M en!. H ealth is -the greatefl: bleffing that, 
_as human beings, we can enj oy ; its uncerta inty 
,and privat ion co11 v1n'ces us of its value; yet li ke 
many other impo rtan t poffefTi ons, it is frequent­
ly lavirned by the intemperate fa llies of youth , 
or the depraved ef.E ... lts of palii ons at a more ma­
ture penocJ of life. - In purfui t of this treafure, 
many who arc afflicted wit h difeafcs go to places 
di O: ingui (hed by-medicilla l fpri ngs -to feek relief, 
w hich they often find ; and I hope are duly fen­
fible of the Source or Founta in whic 1 fl ows 
wi ' h the Strrams that rec1uit im paired ftrength, 
and tend to the prolongation of li fe. 

L ady 
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Lady L. I had no idea of the variety of 
good effects we experience from "\tVater, which 
I am afraid many inconfiderate perfons do not 
eftimate as they ought : I am confcious I never 
afcribed to it half the confequence I now per­
ceive it pofie!fes. . 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 ne~e!fary for your immediate confide~a­
tion, therefore fhall clofe my account of Wa­
tery Meteors; bu_t as I ever wi!h to comply 
with your requefl:s, I will extend my leB:ure, by 
endeavouring in a kind of metaphor to fhew 
you the contrary effects of Frofl: and Dew, ex­
emplified in the charaB:ers of Avaro and Bene­
vol us, that the contra fl: may produce in ) our 
mind fome forcible impreilion refpecting the op­
pofite qualities of Avarice and Philanthropy., 
\\·hich bear a {hong fimilitude to the rigidity of 
Froft and the benign effects of D~w. 

Lady Jtl]. Forgive me, my dear l\1entoria., 
if I betray a degree of impatient anxiety for you 
to begin thefe interefl-ing traits of human lifep 
which I have no doubt will have a fhong moral 
tendency. 

Ment. 
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Ment. Avaro was of a low origin, yet by 
the concurrence of fome favourable circum­
fiances, at an early period of life was efl:ablifhed 
in a lucrative employ. His underftanding was 
moderate, and received -no degree of cultivation 
beyond the common rudiments of education, 
effcntially ncceffary to fulfil the laborious me­
chanical duties of a commercia1 vocation. By 
the joint efforts of perfc?er.ance and uniform 
p~nll:uality in the general routine of bufinefs, 
Araro fucceede<l in all the ooterprizes he under­
took; ai1 increafe of wealth was the confequence 
of his profperi~y., and in the courfe of a very 
few years he became poffelfed of confi<lerable 
property, the natural reful.t of unrem_itted afii­
duity. His conduct i'l his youth had been 
marked vvith approbation, as his fuccefs was in 
-f ome degree imputed to his merit, and in his 
privat~ domertic concerns he adopted a rigid 
,reconomical plan, which at fir[l attached to him. 
the characler of a Prudent l\tfan. As A\·aro's 
fphere ot action was circumfcribed tu the [mall 
fpace of the Royal Exchange, Cufiom-Houfe, 
and Bank, bis ideas were inadequate to a more 
excur11ve range, confc:quently his imagination 
refpell:ing happinefs never foared beyond a con. 
fined fituation in one of the mofl uudeGrable 

L parts 
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parts of the city, v\·hich afforded him neither light 

nor air, in a degree much fuperior to what migh t 

be obtained in .a dungeon. Avaro's increafe of 

wealth ferved no other purpofe than to contract 

his heart, and the rapis accumulations he expe-­

rienced only tende.d to make him the more infa­

tiable in purft:~r of R iches, and their confequent 

concomitants, oppreilion and power. The for­

did . quality oi Arnro's difpoution preduded a 

tafie Lr the convivial p-leafures of fociety, there­

fore his l1alJ its of life were par11monious and rni­

fanth r0 pic. His notions of enjoyment alone 

confiCT:ed in an extention of thofe poffeilion½ 

which when fought ,with unre(hained ardour, 

are too often gained by means difgraceful to hu­

man nature. His rapacity kept _pac~ with the 

increafe of ·his treaCure~, and fleeled his heart 

with that kind of Apathy, which might be faid 

to refem ble Froft, as it congealed the Fountains 

of Compafiion, and flopped the Cu rrcnt Tide 

C1f every ben ~volent ·.fenfJt ion. He was D eaf to 

the eloquent entrl.!aties of haplefs innocence in 

difhefs, Blind to the oflenfib!e wants of the 

hungry and nJked, Oppre!fi 1e to ·his tenant , 

Reproachfu) to the, cry poor to whom he ref. fec.l 

rel.cf·, and2.bov ~ 11. w 2 ~ 1 .,,.'...-div o lim-
"' , 

felf, as he experi"'11cvi r , .. 1 ,,, t c , , i1 ,A 

P1 n,y, 
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Jllenty, lived as an Alien from friendly int r­
-courfe, and died unlamented by even his nearefl 
•relations! 

Lady L. I cannot fee for what purpofe A­
varo was fo penurious; pray what became of 
his vaft poffeilions ? · 

Ment. In defining the character of a Mifer, 
we muft confider hitn as an Agent, employecl 
'i n amaffing riches that will in the end be con­
verted to their proper ufe. Avarice is one of 
thofe pei"vedions of 1rnman bleffings, that one 
cannot contemplate without abhorrence, and 
,1.mqueftionably is a difeafe of the Mind; as an 
inordinate thirll: for yv ealth is like the eager 

··defire which aelirious perfons feel in a raging 
;fever for'•the attainment of !iquiJs, in a propor­
tion fuperior ·to what they can f wallow or en-

_joy. The ·incitements to this vice are gradual 
in their progrefs, and in the firfl inl1ance 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 Harvefl wiU 
probably be re.ipecl by an unthankful legal de­
fcendent, who will diffipatc his Wealth with 
the fame degree of profuiion, as he has ufed of' 
artificial penury, to effecl its amaffinent. This 

L 2 gener,d 



220 On lvleteurs rf 

general confequence Pope thus emphatically 

expreffes. 

Who fees pale Mammon pine amid(l his fl:ore, 

Sees but a backward Steward for the Poor; 

This year a Refervoir, to keep and fpare ; 

The next a Fountain, fpouting through his 

Heid 

Obfervations on human life and manners bea:r 

evident proof that Gold, when once it has ob­

ta:n"d .he medium of circulation, like Water, 

will al ~ays rife to the level of its fource ; as 

notwithfianding it may for a feafon be confign­

ed to the dreary abyCs of the Mifer's iron che11, 

by the decrees of a·n over-ruling Providence 

contingencies happen that operate as the weight 

of the atrnofphere invariably does on Water, to 

bring it to its native channel, for the univerfal 

benefit of the community. 

Lady M I can clearly perceive a very great 

firnilitude between Avaro's character and the 

qualities of Frofl:, as both are rendered impene­

trable to tender impreilions. How effentially 

Splendidus's condt!B: differs from the exat'nple 

of the fordid conduct: you have juft defcribed ! 
Ment. 
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Ment •. Splendidus does not appear to me to 

:form the !hong contrarl- I wifh to exhibit to 

.Avaro's unarniable character; profufion of ex­

pence, and apparent magnificence in the gene­

ral courfe of life, frequently rather impede than 

produce generofit.y and benevolence of mind ; 

as an oilentatious di[ play of riches is often ac­

companied by felfifh principles, meannefs of 

fpirit, and corruption of heart; therefore I iliall 

chufe the intermediate qualities which Benevo-. 

lus poffe{fed, to exernpli f y the happy effects hi~ 

uniform conduct produced, which operated like 

the benignant Dew. 

Lady L. My d~ar Mentoria,. how can. we 

exprefs our obligations to you for thus portray­

ing the characters of Virtue and Vice in fuch 

flrong colours, that they produce in our minds 

the ju(l fenfations of abhorrence and efl:eem ! 
J.Went. Benevolus was defcende<l from an 

ancient family, and refided on his paternal e­

fiate, which was fituated in a Well:ern county, 

at a confidcrable diflance from the metropolis . 

In his youth n,e acquired a competent fhare of 

every ufef ul and polite accomplifhment, ufually 
attai11ed in the regular courfe of a liberal edu­

cation ; as his fortune was very large, he did 

not purfue any profeilion from lucrative mo- _ 

L 3 tives, 



On };fetcors Of' 

tfres, but · as his general plan was as a c1t1zen 
of the World, to be d1tfu{ively ufeful within 
his fphere of action, he fludied Law to enable 
11im to, affert ·his own rights, and to protea 
thofe of.others; and alfo he(lowed great attention 
~n the Medical Art, that he might adminifter 
relief to his indigent tenants and other difl:reffed 
objeas in the vicioage of his domain. With 
thefe laudable inclinatio11s and· am pie qualifica­
rions for their difcharge, Benevolus dwelt in 
the manfion inhabited by his anccflors. for many 
centuries, which he judiciouily improved, but 
preferved every vefiige that· remained of its ve­
nerable antiquity: and as his turn of mind was 
perfeclly domefl:ic, he married a ver.y amiable 
woman, who coincided in all the good offices, 
Benevolus planned or executed, and in her pe­
_culiar department fuggefied many improvements 
and falutary meafures for the completion of 
their philanthropic fyfl:em. As wealth is an ef:. 
fontial quality in the performance of munificent 
aB:s of charity, Benevolus apportioned a cer­
tain part of his income to that laudable purpofc,. 
and formed a regular arrangement for his own 
expenditure, with which he maintained a de- · 
gree of fplendor adequate to fupport the dignity 

of 
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t> - his family, yet un<ler fuch refiricl:ions as to 

avoid profufion and prodigality. Under the 

influ~nce of th is prudent conduct, Benevolus 

became the arbiter in all dirputes in the circle 

of his neighbourhood ; the friend and the phyG­

cia~ to adminifl:er relief to the difeafed in body, 

or affiitled in mind; and the patron to advance 

the interdt of aH•w ho implored or requir.ed af­

fit1ance. The difconfolate Widow and helplefs 

Orphan found the defect of a Hufband and ~a­

ther fupplied ·by Benevolus's judicious boun~y ; 

the Aged experienced in his kindnefs a ftaff to 

Jean on for fupport; the Infants lifped his praife, 

anJ perfon of all <lefcriptions and ages refound­

ed his eulogiurn. To thefc perfections he alfo 

added a diftinguiilieJ degree of e:eal for the ad. 

vancement and welfare of all public inuitutions 

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 i<llc ; by his admoni 4 

tions and example, reclaimed the profligate, aP.d 

often by his ZC'alous efforts effectually re!l:ored 

thofe who had flagrantly wand~red from the 

path of duty. Th is philanthro19ic turn of mind 

and gen uine purity of heart, wus produced by 

L 4 firiB: 
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flrict adherence to the principles 0£ Chrifl;anity, 
- firengthened by reliance on the decrees of the 

Supreme Being, \vhich operated to conflitute a 
character that render.eel Benevolus an object of 
univerfal efleem dur ing his terrefhi al probation , 
and caufed· his death to be a fubject of general 
Jegret :· as his vir tues were of that fuperior ·qua­
l ity, to entitle him to tl1e loudeft plaudits of 
Fame! 

Lady L, Benevolus may with great juftice 
be compared to Dew, as he apprars to have 
poffeffed all thofe qualit ies which are the cha­
ratterifti c excellencies of that falutary !v'.fe­
teor. 

}dent. - The Chriftian charity which com­
prehends a genera l fyfl em of moral perft ct ion, 
;-rnct v\·as eminendy confp:cuous through the va­
ried fccnes of Benevol us 's V,'a rfare t:pnn Earth, 
hears a litera l fi mi li1 ude to the fr uB:ifyi r. g ef­
fett of Dev.,, which is di fpe nfc.d to recrui t ve­
ge tation in its lang11id droopi 1\g flate ; as phi­
la nt hropy enli ve:ns the plan ts of advc:rfity , an d 
caufes them to {h oot wi th bldlc ms of hope! I 
cannot cl ofe this account of Watery lVeteors 
withoti t fu bjoin ing fome obltr\'ations on the 
advant2.ges \\ hich are obtaimd 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 that in every progref­

five Teafon 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 terrefl:rial bleffings • 

.. ,) 

L S .DIALOGUE 



DI ALO GUE X. 

THURSDAY. 

On Meteors of the Fiery kind. 

Mento-ria. 

I AM now going to enter on the fubjeB: of 

the rnofl: awful and fublime effeB:s of Divine 

:lkill, exemplified in Thunder and Lightning. 

It was generally believed that this tremendous 

Meteor was the natura~ effecl of Sulphureous, 

Nitrous, Spirituous, Bituminous, and Acetus or 

:acid partioles, exhaled from various bodies which 

afcended into the air, and after various fluclua­

tions· by the motions of th,e wind, were in con .. 

fe~ uence fo much '1gitated, that by firiking a-
garnft 
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gain fl each other they forced themfel ves through 

the clouds, and by their joint action produced 

the explofion which is termed Thunder, and a 

flafh denominated Lightning, the bituminous 

and folphureous occa11oning the fiream 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 demonfl-rateu that Lightning is 

an Electric fluid, and that fome clouds poffefs 

a pofaive, and others a negative fiate of Elec­

tricity, and the greatefi flafh.es are probably pro­

duced by the Electric fluid combining in fome 

degree with the vapoury particles of the air. 

The claps of Thunder which ::ire connected 

with the flafhes of Lightning ap!1ear to be oc­

caf'ioned by the filling of the great fpace made 

by the progrefs of the electric matter ; as its vi­

bration, which is the fource of its found, com­

menced at the very infl:ant : whi-ch is evident 

from the echo, or repercuffions that are heard 

before the found finally reaches the ear. From 

':'arious experiments on the different properties 

of the Electric Fire, it is a probable conjecture 

that thefe variations are produced by the fer­

mentation of different pa:ticies in the atmof-

L 6 . pherc~ 
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phere, fuch as thofe of a fulphureous and acitl 
quality. 

Lady L. The found-of Thunder is fo terri­
fic, I tremble when I hear it; and am g :-eat'.y . 
alarmed when it lightens. 

Ment. It may not be in our power to con­
quer apprehenfion, when the fobjecr of our 

cread is fraught with evident figns of portending 
danger ; yet the kind of refignation that is pro­
duced by tmfl: in Divine Providence, keep'.s 
thofe fenfations within proper bounds. In a . 
tremendous fiorm of Thunder and Lightning, 
no 'rational being can deny that the mofl: fatal 
confequences may accrue; but as thefe infl:ances 
are comparatively rare, we iliould fortify our 

minds by a firm relianc_e on the protecl.ion of 
God, under whofe omnipotent cl irnB:ion Bolts 
of Thunder and Flafhes of Lightning purfue 
their deflined courfe. When befet with intlrn­
ments of danger, it wou1d be prefumptuous to 
think ourfelves fecure ; yet on the other hand 
we {hould zealoufl y guard again ft thofe emo­
t" ons, which when properly defined, are in ef­
frcr a kind of finful difhuft; 

Lady L. I will endeavour to adopt the 
condull which you inculcate with fo much e­
rit.:rgy. 

Ment . 
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}lent. It is not fuffi cient that yo 1 avoid be­
ing apprehenfive, the circumfiances of this av·I'• 
fol predicament require a1fo that you fhou1d 
exprefs gratitude for the proteB:ion you experi­
ence during this general convulGon of the Ele­
ments ; as objects of greater magnitude and 
importance are often defl:royed, whilfl: you have 
efcaped the dire effects exhibited in a tremen­
dous fiorm, which is the entire effect of Divine 

mercy, not of your fuperior merit. 

Lady M. _ Pray, my dear Mentoria,. favour 
us with fame further particulars of the proper­

ties of Thpnder . and Lightning. What is a 
Thunder Bolt? · 

Ment. It is 'a fubfiance confifting of a com­
pact undi!folved body of ignited matter, which 

, had not time to explode- rn the air, but is darted 
with the velocity of light itfelf, to the objects 
on the furface of the Earth, and acts with irre­
filtib1e force; its fatal effects are manifefied by 
the deftruB:ion of tr-ees, buildings, and every 
other fubfiance (even thofe of the fhongefi tex­
ture) that obfirucl: its progrefs. 

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

Ment. 
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Men!. The EleB:ric matter of which Lightning 

is compofed, may be divided into three <liftincl: 

claffes: the firft is that in which it iimply ex­

plodes and flafi1es, in a degree of force infuffi­

cient to be defhullive; the fecond is when ii 
explodes with greater force, or denfity, which 

often operates to ftrike perfon~ blind, or fet va­

·rious objeB:s on fire; the third and la[t fiage is 

that of the Thunder 'Bolt, which is the mofl: 

awful {late of this wonderful phrenomenon. 

From the obfervations I have already made, you 

will perceive that Thunder is probably produced 

by a fudden kindling of combufiible exhalations 

in the clouds, and Lightning is nothing more 

than the Fire burfting from thofe clouds : this . 

opinion is confirmed in a gre.it degree by !forms 

of Thunder and Lightning, being mofi: fre­

Guent in fultry weather, when the air is more 

firungly impregnated with fulphureous and o­

ther combufiible particles. With all due ref­

peB: to modern exper.iment~ and opinions, from 

jufi deference to Sir Ifaac Newton 5s theory of 

optics, I £ball inform you that he defined 

Lightning in the Heavens as analogous to the 

flafhing of Gunpowder in an unconfined fiate 

or condition, and that Thunder produced a fi-
milar 



the Fiery kind. 

milar effeB: to the report of a Gun, from the 

powder kindled but confined in the barrel. 

Lady M. I recollect 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 attraB:ed by non-electric bo­

dies, fuch as Iron, Earth, &c. fo that thefe 

condutl:ors are intended to preveot general bad 

effetl:s, by the antidote of a partial attraclion. 

Lady L. Is not Lightning invariably feen 

before the Thunder is heard ? 
Ment. Undoubtedly, and aJwq.ys in a me­

diutn of proportion to ' the difiance of the Thuq­

<ler clouds ; as Light travels with a greater de-

gree of velocity than Sound. _ 

Lady M. In what refpecl does Thunder 

prove beneficial ? 
Ment. By altering the fiate of the air, .and 

by an explofive effort difperfing thofe particles 

which might prove of a hurtful tendency, if 

they remained floating in the atmof phere. Air, 

like Water in a fiagnate fiate, would be pro­

duclive of difeafes and fcarcity, originating 

· from its putrid tendency ; this dire effecl i£ 

happi ly counteracl:ed by Winds, Thunder, 
Light-
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Lightning, and other I\1eteors which operate 
to purify the regions of the air, and conduce to 
the general harmony of the feafons. 

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

Men!. In treating of Meteors I mufi: 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 region_s of the atmofphere: many are of 
opinion thefe, like other fiery meteors, are pure 
Electric matter. 

Lady M. In fome of yom~ former infhuc­
tions I remember vou mentioned a Meteor ., 
called Ignis Fatuus, commonly· termed Will 
w~th a Wifp, or Jack with a Lantern. 

Men!. It was a fubject of general belief, 
that thefe luminous vapours frequently arofe in 
madhes, and other damp fituations, forming a 
Meteor refembling the flame of a candle, which 
frequently mi fled travellers; but at prefent there 
are doubts entertained whether thefe effects were 
not more the confequence of a deluded imagina­
tion, _ than a circumfiance exifiing in nature. 
The real quality of this exhalation is defined to 
be an jgnited vapour produced by the decompoii-

tion 
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tion of vegetable fubftances in low rnarfhy fitua­

tions, or bogs, that from the inflammable air 

with which they abound, caufe a luminous ap­

peara.nce, and by wafting near the furface of 

the Earth, create alarm and apprehenfive fenfa­

tions in fuperfl:itious uninformed minds, and 

confequcntly attach the idea of this ph;;enome­

non being the effect of fupernatural caufes. 

Thefe Meteors are fometimes feen in different 

numbers on the fame fpot, an<l by interfecl:ing 

e.ach others paths with .Weat rapidity, they fre­

quently difappear all.at once, which is probably 

occafioned by their meeting with fame object in 

their progrefs, which obflrnB.s their courfe. 

Lady L. Thofe mufl: be very weak perfons 

who are frightened when thefe Meteors ap­

pear. 

Mmt. Prejudices are conveyed by the igno• 

rant, and implicitly received by thole who are 

imrr.cdiately ronneB:ed with them, by the rela­

tive ties of kindred or friendly affociation ; this 

nfedium is the native fource of 1 he propagation 

of error which takes deep root in underO-anJings 

that are not ,•vithin the fphere of receiving ge­

nuine information. 
Lady 
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Lady L. I have freq11ently feen ·the Aurora..-. 
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 
N·orthern part of the heavens, an<l is almoft con­
flantly perceptible in the reg}ons near the North. 
Pole ; its natural caufes have not hitherto bee11-. 
decifive!y afcertained, though it-is almoft uni­
verfally al-lowed that this Phrenomenon is fokly . 
produced by Electric Jight. 

Lady M.. l.-; fear that -you have finifhed your 
accoi1nt of Meteors, which I much regret; 

114ent. As I have fo fully defcribed thofe 
of the Watery and Fiery kinds, there only re- . 
mains the Airy dafs to be confidered, the pro- . 
perties of which I explained in the regular 
courfe of my definition on Air ; therefore L 
fhall only add a few general obfervations ref­

peeling the benefits that are derived from the 
rnriations of the Winds. In a commercial 
country like Great Britain, the fluctuations of 
the Air, which comprehend the various Me• 
teors denomtnated Winds, are produetive of 
many fub{lantial advantages ; as they cannot 
blow from any point, without wafting to ou r 

fhores . 
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fh-ores the productions of the moft diflant 

climes. 

Lady L. I am convinced of the advantages 

you have enumerated ; yet l iliould always like 
the Wind to be calm. 

r 

Men!. Before we ferioufly form fuch a 

wifh, we fhould duly confider the probable 
confequences-of a tranquil {late of the air. I f 

there w8re a general calm, the Winds would 

undergo but flight variations in the body of the 

atmofphere, which would produce the moft fa­
tal effeEl:s ; veffels would be flow in their pro­

grefs, and the general pmpofes of trade and na­

vigat-ion confiderably impeded. After having 

thus amply conftdered the different properties of 

Watery, Fier,y, and .Airy Meteors, and their 

natural caufes, there appears no branch remain­

ing tha-t claims attention, except the general 

qualities of Fire-, which I will endeavour to ex­

plain. 

Lady L-. I wifh to hear an account of this 

Element, as it produces many great and won­

derful effects. 

Ment. The real nature of Fire has been the 

fubject of difpute with naturalifis ar.1d philofo­

phers ; fome maintain the opinion it arifes 

from a viol.ent motion of the parts of any body 

or 
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or fubfl:ance, whilft others affert it is a flui<l pof­
feffed of certain qualities diftincl from ever'} 
other : the latter feems to be the fyflem befi ap­
proved, and moft generally received. By the 
term Fire, I wdh yo11 to underftand that won­
derful fubtile age, ,t" oI nature, \\,. ~ich by fame 
invi11ble caufr, €xpands bodies, and renders 
them hot to the rouch, by the effects of which 
fluids are rarefied and changed into vapour, and 
in the end evaporate, or terminate, by being 
melted into gla f !:'. From V<lrious experiments 
it is evident that F·ire ex1(h and acls unconnelled 
with ma: c r, independent of every tcrreflrial 
fubflarce, ne;ther be· ng prdduced nor com .. 
pouncl td with ,my thing of which we have any 
knowle,~ge; or percepti.011. The aaion of Fire 
is p roH d by a number of ingenious experiments, 
as well as by th<; common confequences we per­
ceive; and from an invefligation of folar light, 
a certain modification of that quality is moLt 
likely the primary caufe of he.:t, expanfion, va­
pour, &c. as it in C\'ery ref pea anr wers to the 
charalleriftic prop-rties of Fire ; and- it i.s-­
thought highly probable that the EleB.ric mat­
ter is in effect nothing more than the folar heat 
abfo1 bed by the Earth, and by thus undergoing 
fame tranfm utations cffcntia1ly differing from its 

appear ... 
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Eppearance when acting as Light, therefore the 

affinity between Fire, Light and Electricity are 

by many identified as one fubl1ance. 

Lady M. I am happy to hear fome rational 

account of Fire, as though I daily experience 

t-he comforts arifing from this element, I am 

ignorant of their philofophical caufe. 

Ment. The elementary flui·d of Fire is 
trniverfally difperfed in almofl: every part of 

the -Creation, and it is generally afferte<l that 

Fire or Heat is the only permanent ela(tic fub­

fiance .in Nature: Air is its natural food, which 

·produces ignition or the kindling quality; for, 

by uniting with combuflible matter fuch as 

coals, wood, &c. &c. in infinite variety, the 

Air is defl:roye<l and the fire that confl:itute<l its 

elafli ci,v i confequently emitted; this effect is 

tlcmonflrated by combufl;b]es not burning when 

excluded from Air. 

L ady lvl. I (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. 

}dent. It is a common bl!t vulgar error to 

imagine that fl ame is the quality poffeffld of 

.a greater degree of heat than the , ,ther parts o'f 

;Fire: its pr0pert1es have been defined by Sir 
l laac 
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Ifaac Newton to be a burning fmoke which has 
not the fame degree of intenfe heat as the com­

builible body from which it proceeds, only by 
afcending and diffufing itfelf, -confequently com­

·municates Fire to a greater extent than its ori­
ginal fource ; this is the -caufe of the devafia.­
tion produced by conflagrations-, waich often 
rage with foch violence as not to be eafily ex­
tinguifhed by the fl:rongefi efforts of human 
fkill. 

Lad-y L. -I have heard of the tremendous 
confequences of Fire, which I dread when I 
;am in London or any populous fituation. 

Mmt. Fire 1ike the other elements, is be! 

neficial in its operation, yet in its extreme ef­
feB:s proves deftrnB:ive; in like manner Water 
may produce inundations, Air hurricanes and 
tempefls, and the Earth a general convulGon of 
Nature. With gratitude we mufl: refleB: that the 
good we enjoy greatly preponderates in the fcale 
of human allotments when weighed in the balance 
againfl the evil which is placed in the o.ppofite 
medium ; in proof of this felf evi<lcnt prir1ciple 
I will endeavour 'tb enumerate the henefits de­
rived from Fire in the general reconomy ·of the 
Univerfe. As inhabitants of this terrefhial 
Globe we are .pccufoirly indebted to Providence 

for 
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·::or· the difpenfation of Fire; if it were not for the 

-cheering influence of this element nearly half 
our time would be obfcurcd by the gloomy ef. 
teB:s of darkneis ·and the painfu l [enfations of in­

ten[e cold; our food cou!cl not be duly prepar­
ed, and confequently not maflicated in a degree 
{uited to our powers of digefl:ion . Minerals 
.and metals would be of no effential ufe, as with 

out Fire they could not .go through the various 

chymical proceues which render them eventual-
.- Iy of diffuGve utility in arts, manufaB:ures 

.-and commerce; -it is therefore to ·the general 

,·beneficial effeB:s of Fire that we may afcribe 

moll of the bleilings we daily enjoy; even gold 
would not anf wer the important purpofe of pro-­

curing thecommodiries neceffary for our exifience 

till purified by-Fire; as/by its confi quent fufion it 
is converted into coin and becomes the principal 

agent of w alth by adminifieri11g all tho[e qua­

l ities on which human accommodation feems 

to depend. Thus much for the un iverfal influ-
, ence of Fire vvhich enlivens the general fyficrn, 

and operates to produce com fort to individuals 
of every rank and clafs : the Fire that 0urns in 

,the cottage of a Pea fa .i diffofcs warmth with 

-as much ardor as that which b1 .1ze5 in the pa­

lace 
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lace of a Monarch: the taper that illuminates 

the Mechanic fheds as bright a flame as that 

which cheers the mofl: renowned Potentate, 

there being no gradation in the diffufion of this 

bleffing in its genuine qt\ality, all fl:an<l in need 

of its aid to render fubfifl:ence replete with en­

joyments and permanent ; therefore it is ~ifely 

ordained its influence fhould be univerfal. 

Lady M. In Winter I fhall now more 

forcibly be fenfible of the advantages of Light and 

Heat: I will be ingenuous enough to confers 

I never reflected by what means they were ob­

tained, neither did I gratefully acknowledge 

the benefits I derived from them. 

Men!. If it were poffible to tranfport you to 

Lapland or Kamtfchat ka, you would then ex peri­

ence a degree of cold that would excite compa­

rative fenfations of regret when you reflected 

on the more temperate regions you h~d left; 

this like other inflances requires the experience 

of contrary effects to render a perfon duly fen­

fible of imparted b] ,, fTings . As your wants are 

liberally f11pplied, abunJance precludes an expe­

rimental perceptiun <if penury, and in all other 

cafes your profperity prevents your being ex­

pofed to thofe exigences which bring conviB:ion 

to 



the Fery kind. 

to the tea ; I fhall therefore conclude with ex­
prelling my ardent willies that you may ever 
poffefs a due proportion of every elementary 
blelling, for which I mofl: earnefl:ly exhort you 
to inwardly feel, and exteriorly demonf1rate 
uniform gratitude, and every other ebullition of 
moral virtue. 

M DIALOGUE 

, . 



DIALOGUE XI. 

FRIDAY. 

On the Phrenomena Halo, Parhe~ 

lion, and Rainbow. 

Mentoria. 

• I Shall requefi you will beflow great atten-

tion on tre curious Phrenomena I am going 

to defcribe, denominated Halo or Crown, Par­

helion or Parheliurn, or Mock Sun. Thefe won­

derful appearances are ~aufed by the reflection 

and refratlion of Light. The Halo or Crown 

is frequently vifible, confequently excites no fen­

fations of furprife or afl:oni!hmcnt ;'~but the Par­

helion from its rare appearance is regarded by 

the 
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the common people as a prefage of fame extra­
ordinary event. The Corona or Ha.o i5 a lu­
min~us circle furrounding the Sun, Moon, the 
Planets, and fixed Star~. Thefe circles are 
fometimes white, and at other times cok>Urec:l 
like the Rainbow: it often happens that only 
one is viftble, and at other periods feveral con-

.. centric Coronas _ rnake their appearance at the 
·fame time. Thofe which have been obferved 
about Sirius and J npiter never exceeded three, 
-four, or five degrees in aiameter ; thofe which 
furround the Moon are alfo fometimes of fimi­
la-r dimenfions, but they, as well as thofe 
-which furround the San, differ in m::ignitude: 
,their diameters alfo diffcr very dfentially 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 Corcnas arc alfo more foftened 
or lefs vivid than thofe of the Painbow, and are 
arranged in a different manner according to their 
fize. Thofe which were obferved by Sir Ifaac 
Newton in I 692 were claffed in the followi~g 
o·rder, beginning from the interior part: in the 
firft or inne1 m )ft part were Blue, White .and 
Re 1 ; in the miJ<lle were Purpfe, Blue, Green, 
Yellow and pale Red; in the outermofl: pale 

~ M 2. Blue 
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Blue and pale lted: thefe Coronas are very frn­

quent in Holland. 1\,1. Mufchenbroeck afferts 

fifty may be feen in the day time almofl every 

year; but it_is very,difficult to difcern them, ex:­

cept the eye is fo fituated that not only the body 

of the Sun ·but alfo t~e neighbouring part of 

the Heavens can be feen, In N0rth America 

they are fo common that there are ufually one 

or two furrounds the Sun every week, and the 

fame ·number about the Moon ~very Month, 

Halos round the ...__ un are alfo very common i11 

Ruffia; it is afferted that in the year I 7 58 

·twenty-fix were rerceptible from the month of 

April to September. Defcartes has obferved 

it never rains when th is Ph~nomenon appears, 

from which he concludes it is occafioned by the 

refraction of the light in the round pa,rticles of 

i"ce which are then floating in the atmofphere; 

.and though thefe p,uticles arc flat when they 

fall to the ground, he imagines they mu.ft te 

protuberant in the middle before their defcent, 

and in proportion to that prnjc:ction he fuppofcs 

that the diameter of the Halo ·would vary. 

· Lady L. I never beard of thefe things be­

fore, and am much f urprifed at their exiflence in 

the works of Nature. 
' 
lJ1cnt. You are perhaps a {hanger to the 

phitofophic 
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na ; though I make no doubt you have frequen tly 

feen the Halos which furround the l\1qon, .and 

have heard people exprefs their cxpetl:atior.s of 

change of weather from a burr appearing rounr! 

that Planet, \Yliich was identic:1ily one of the 

Halos or Coronas I have been cletcribing. 

Lady L. Whenever there appear, I {hall ob­

fcrve them with great attention, and will in­

form all my young friends of thefe extraordina ... 

ry circumflances., . 

Ment. Perhaps you may extend your info'r~ 

mation · beyond the limits of youth, as 1 an~ 

fearful too many at a more mature period of life 

are ignorant of thefe wondePful inllances of cu­

rious Pha!nomena, that vou muflrecolleB: are on-
t 

1y _vifible in frol1y, mir1y or hazy weather, 

which caufc:s them to be regarded as the harbin­

gers of rain. There is an artificial mode of re­

prefenting thcfe Halos or Coronas by placing 

the fidme of a candle in the midfl: of a fteam in 

cold _weather, or elfe at the difiance of fome 

feet on the · other fide of the window, which . 

will caufe the flarne to be encompaffed by a co­

loured Halo; this effeB: may alfo be perceived 

when the window in the room is er-icrufted with 

a. thi~ body of ice, through the medium of which 
M 3 the 
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the Moon will appear with a large Hale of fe .. 
veral varied tints. 

Lady L. I fhall be impatient for the kind 
of weather that you defcribe as neceifary 
to make this experiment, when I !hall with­
much pkafure bri-ng all your obfervations on, 
this fubjecl to the proof. 

Ment. The next fubjecl. to be con!idered is­
the Parhelion, Parhelium, or Mock Sun, which. 
appearance i-s extremely curious. This Meteor 
is exhibited in the form of a very bright light ~ 
appearing on one fide of the Sun, it is appa­
rently of the fame fize of the luminary it re~ 
pr~fents, though not al-ways equally bright nor 
even of the fame !hape, and when a number 
appe;:ir at one time, they vary i-n magnitude,. 
and luftre. In their exterior parts they are 
tinged with colours like the Rainbow, and 
roany of them have a long fiery tai-1 oppoGte to 
the Sun, but of a paler or fainter hue towards 
the extremity. Parhelia are ufually accompa­
pied with Coronas, forne of which are white 
and others tinged with the colours found in the 
Rainbow: they differ effentially in number and 
dimenGons, but uniformly agree in breadt h_. 
which is the fame as the apparent diameter of 
·the S;..in. A very large circle parallel to the ho-

n1.on 
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rrzon ·pa!fes d\.rough all the Parhelia, which if 
~t were entrre would go through the centre of 

the Sun: frequent1y there are arcs of leffer 

_ ~frcles concehttic to this touching thofe colour­

ed ci.rcles which futround the Sun, thefe are 

tinged with colours and contain other Parhelia: 

the order -of the colours in thefe circles reiem­
ble thofe of the Rainbow, but in the interior 
part with refpeB: to the Sun they · are Red, 

which effell is a1fo obfervable in many other 

Coronas. Sometimes the Sun has rifen or fet 
with a luminous tail projecting from him of the 

.fam~ br~adth w1th his diameter, and perpendi­

cular to the Horizon . 

Lady M. I atn amazed at thefe circum­
ftances ; I fiwuld be much furprifed if I were 
to fee this Mack Sun. 

Men!. This effect is probably produced from 
the jnfinitude of fmall particles of ice floating 

in t'he air., which multiply the image of the Sun 

either by refraB:ing or breaking his rays, and 

thus caufing bim to appear where he is not, or 

by reflection reprefenting his f~rm, as objects 

are feen in a Jook ing-glafs. 
Lady M. I wonder who fir fl obfrrved thefc 

"Dh .I" .. ~nomena, 
l'ilmt, 



Mmt. Appearances @f this kind have. been 
mentioned both by ancient and modern Phi­
lofophers; Ariflotle obferves they -are only 
difcernib1e when the Sun is very near the Hori­
zon, though he f pecifies two that were feen in 
J3ofphorus from morning till evenmg. Pliny 
aHo bas recor ed the period when this Ph.eno ... 
mena appeared in Rome. In more modern 
times the Parhelia were vifible in Rome A. D .. 
162.9, at which time four were difiin.8:ly ob­
fcrvcd; 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, 1hrce and four hours, and in 
North \.merica where they a1~e frequently vifi­
ble they are often feen from Sun-rife to Sun.fet, 
when they difappear: it fometimes rains, ot 
there are falls of fnow of an oblong form, which 
is occafion ed from the Air in North America 
abounding with fiozen particles in the form of 
f picuhe, that are perceptible to the naked eye,,. 
and are probably the caufe of Coronas and Par­
helia. Sometimes it happens tbat the Parhelia · 
appear in a different manner; as when three 
Suns have been perceived 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

t.her; a fourth · Parhelion has alfo appeared d-i­
r,ect:ly under the real Sun, but this effect is very 

uncommon. 

Lady Mo- l am fearful you have clofed your 

account of the Parhelia, which Lregret as it 
is a fubjecl: entirely new to me .. . 

.Afent. Novelty, which confifls in -the confi.: 

deration of fubjecl:s unexplored by common 

obfervers, is peculiarly attached to .the feafon of 

youth: . every year, nay, every, month, week 

or day. ~evelopes fome btanch. of knowledg~, 

and hy thus extending your information quick­

ens the cle[ire for frefh attainments. Though 

I have fini!hed < my. account of the Parhelion or 

Mock .Sun, I. inufi add:fome remarks on an ex­

traordinary Pha:nomtna that have bee? obfervcd . 

called Ba-rafcleme or.Mock Moons: thefe won- . 

derful meteors. are accompanied by tails and co­

loured.cfrclcs like thofe which are perceived i-n 
the Parhelia : an account of feveral and a par­

ticular defcri pti·on of a fine appearance. of this 

kind may be. found in the obfervations of MuG. 

chenbroeck. 

Lady L. I !hall in time ceare· to. wonder:; 

as eve.ry .frefh infiance of information that .! ·· re­

ceive increafrs -in forpri!ing. caufe~ .and eff.ecls .. . : 

M 5 Mmt • . 
j , 
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Men!. Al1onifhment, or what we ufually 
-call wonder, is the natural effecl of ignorance ; 
the well informed rarely meet with objecls- and 
but very few occurrences or circuml1ances to ex­
cite furprife. The w0rks of Nature are fo ciif­
fufive, and many of their operations fo pro­
found and occult, it is fcarcely poffib-le for an in­
,dividual to attain a complete knowledge of eve­
ry particular quality or perfeetion, yet aJnoder­
ate degree of applicatio~ will forni!h a mind re­
plete with acute perceptions and due re-fletlion 
with a competent !hare of learning on mofi 
·philofophic fubjects ; if we avoid perplexing 
our ideas with intricate theories and abfhufe 
points of fcience, which often tend to obfcure the 

truth and obflrucl: the paths of valuable infor-
mation. ;; 

-Lady L. I am convinced, my dear Mentoria, 
you will-fhield us from this error, as the infor­
mation you impart cannot fail to enlarge our 
ideas. 

lt1ent. It is my principal aim to accomplifh 
1his defirable purpofe, I therefore endeavour to 
exprefs myfelfin terms that are llpon a level with 
your conceptions : It is reported that the Of­
tr ich can digefl: iron; but as I fear your intel­
lellual powers arc not of an eq>-ial ft.rang tex-

ture, 
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ture, I render your mental foftenance arleguate 

to your concoB:i ve faculties. Technical terms, 

fcientific ex preffions, and philofophical proceffes 

are extremely ufefu1 and. indifpenfibly necdfary 

for the propagation of knowledge; yet their ge• 

Jieral adoption and familiar ufe would ren<ler a 

female, particula'rJy one of tender years, fnbjecl: 

to the' reproachful epithet of pedantic, or rank 

her as a fniatterer in learning. From thefe ob­

fervati'ons it will appear evident, that I wifh your 

knowledge to be genuine ; but your expreffions 

.firnp1e, th-it is, unmixed with an oftentatious 

difpfay of learning, and uncorrupted by an ex­

liberan-ce of ornament, and an apparent defire 

tb acquire · an oppreillve degree of fuperio­

rity. 

Lady M. There is little danger of my er­

zing in rHat point ; as when I am in company 

I have ~ot courage to give my opit1ion, and: 

I per'ceive t,he fame fenfations ' ih Lady Lou .. 
( .. 

ifa . . . 

'Men!', Cm1rage, or that quality wl1ich ii1 the 

gerteYal int~rcourfe with fociety is in fome de.: 

· gree neceffary, may with _ more propriety be 

tenneU prop·er confrdehte. Too great a porfron 

of timid~ty, br what we Hfually call bafhfulnefs, 

rj1',fcures merit, as it prevints the due exercife 

M 6 of 



252 011 the Phtenomena H-alo, &c .. 

of thofe powers and accompliiliment-s which ai:e 
an honor to human nature. To this falfe qua.­
lity we may afcribe the errors of mofi young· 
perfons in common beha.viour, and alfo the.im­
perfeet performance of whatever. they undertake ­
to execute -in company: . as the means of over­
coming this evil, from the earliefi .age, .chiklren-­
!hould. be accufl:omed to· fing, dance,. and .per-

. form all other · parts of their education, even· 
though their attainments in thofe refpeclive­
branches. are incomplete, b.y which. means they. 
acquire an eafy unembarraffed manner, that adds. 
great grace and dignity to their general deport .. > 

ment. I have been thus particular on this fub-~ 
jeB:, as .I earnefily hope that you will ob-ferve the~ 
due medium between a bold forward addrefs.b 
and an infignificant fneaking behaviou;, as they 
both will delt:roy every fenfatiou .of refp~ct or-_ 
confeq11ence. 

Lady M. . What ·will he the next fob-jell: on-: 
which you will be kind enough to expatiate? 

Ment. The Rainbow or Iris, . w.hich is one -
of the mofi· b~autifol obj~<fu that na.ture c:xhi"'­
bi ts. 

Lady L. I always admire the Rainbow, a!.. 

~h,e colo rs, though they are brill iantly gfly, are. 
fo 
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fo fkillfully blended, tl ere appears not the lea!l 
degree of glare. 

Ment. This is evidently the triumph of na .. 
ture Gver art., the greatefl effort of hum:m tafle 
or fancy could not compact /uch a variety of 
tints without producing an effect that would 
weary the eye and, offend a correct ta!te. An 
affemblage of varied hues fuch as the Rainbow 
prefents, . if arranged bJ. an artiil poffeffed of fu .. 
perior excellence in his profeffion,. would be con­
fidered . as a compofit1on incongruous in its ar­
rangement; yet by the pla!lic power of Nature, 
all the component ·P.arts fo well accord they 
form, a regular harmonic effect, the lights and 
ihades- are fo gradually contrafied, that brillian­
cy and fplendour are produced, and the mind 
firuck with the. impreffion of perfe<R: , beauty. 
Having tpus confidered the general e.ffeEls of the 
Rainbow or J:ris, I fhall proceed to explain its 
natural caufe. 

Lady L. I wi{li to be. informed by what 
means the Rainbow is produced ? 

Men!. When a cloud converted into Rain, 
is expofed to the rays of the Sun, and the eye 
of the perfon who views it is between the Sun 
and the Cloud, the. Rainbow is dearly percepti­
).}le •. 

La-dy 
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Lady Jl,f_ I can clearly diftinguiili every kinu 

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

0 

Ment. Thefe beautiful tints are occafioned 

by the refraB:ion of the rays of light that pafs 
through the Rain, which fills the atmofphere at 

that period. The upperrnofl drops reflect the 

red rays, the next in degree is the orange, and 

fo on in regular gradation, the violet being the· 
, fafl: that appears. 

Lady L. Are tnere any particular periods 

when the Rainbow is difcernible? 

Jl.1ent. The Sun cannot poffibly be ~ore 

· than 42. degrees above the horizon when a Rain­

bow appears ; becaufe when it is higher than 

that point, its axis paffes beyond the eye of the 
f petlator. The different dimen11ons of the 

Rainbow entirely depend upon the height of 

the Sun at that period ; when the Sun is in tn_e 

Meridian, the Rainbow appears the leaft to us, 

and as he gets gradually lower and lower, the 

Rainbow increafe~ in height; and when the 
Sun is in the horizon, the Rainbow afra1ns it-s 

greatel1 d1menfion, and apf1ears nearly of a fe.. 

micircular form. 'The Rainbow .,ilways is v1fi­
ble in that part of the heavens apparently oppo­

fite to the Sun, from which it appears evident 
that 
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that il is occafioned by the Solar rays falling on 
the drops of Rain. 

Lady L. I recollect frequently perceiving a 
fainter kind of Rainbow in the fky ; by what 
means is that ph:enornenon 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 
po'fition and effect, it is undoubtedly a fpecies 
of reflection from the Rainbow, and as a confi­
derable portion of light is loft in e!lch reflection, 
the coleurs in the higher Bow, as a natural 
con[equence, become more diluted or foftened 
than thofe in the lower, from which they are 
derived. 

Lady M I am more obliged than I can ex­
prefs, by your explicit defcription of the Rain .. 
bov.,r. 

Ment. You mufl keep in mind that the 
Rainbow never appears but when it rains, or 
nearly at that period, and you may fimplify ~ts 

philofophical effects by an eafy experiment, as 
a bubble at the end of a pipe will refraB: the 
Sun's light in the fame manner as the drops of 
Rain which form an Iris OI Rainbow, in both 
cafes the gradation of colours is uniform. An 
i1.1tificial fountain aifo will exhibit, m form and 

colour, 
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colour, the exacl properties of this extraordinary 
ph::cnomenon; and from the peculiar conHruc-
1:ion of our vifual organs, the dimenfions 
though fo near, will appear as far off, anJ as 
large in fize, as the real Rainbow. 

Lady L. I fcarcely know any object in Na­
ture more beautiful than the · colours of the 
Rainbow. 

Ment. Its form is equally worthy of admi­
ration, as there is fomething inexpreffibly grace­
ful an<l · majdlic in the femicircular figure in 
which this phrenomenon generally appears, in 
the vaulted conca,·e of the Celefiial Hemif ... 
phere. 

Lady M. , Is not the · Rair:ibow particularly 
mentioned in the Bible? 

Men!. For a foll explanation of this fob_ .. 
jeer, it may be qeceffary 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 ©f obedience, affured Noah o 
profperity and his blefi}ng; and, in token . that · 
the Earth fhould not again be deflroyed by a 
Deluge, thus dedared, " I do fet my Bow i'? 
the Cloud, and it !hall be a Covenant between. 

me: ,. 
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me and the Earth, and it !hall come to pafs, 

when I bring a cloud over the Earth, that the 

bow ihall be feen in the cloud, and I \.vill re• 

member my covenant, which is between me, 

and you, and every living creature of all fleili, 

and the waters iliall no more become a flood to 

defhoy a11 fleili, and the bow fha11 be in the 

cloud, and I will look upon it, that I may re­

member the everlafl:ing covenant between God 

and every living creature of all flefh that is upon 

fhe Earth. And God faid unto Noah, this is 

.the token of the covenant which I have efia. 

bl ifhed between me and all fle{h that is upon the 

Earth." Thus graciou!1y 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 mofl: reverential gratitude. 

Lady L. I always thought the R<1,inbow a 

very pleafing fpecl:acle, but haJ no idea of its 

ferious import. 

Ment. You will perceive in a variety of other 

inflances, your perceptions have been able only 

in a very limited degree to appreciate the im-
, 

portance_ of objects to the extent of their in trin • 

iic worth, or latent tendency. The contem­

plation. 
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plation of the works of N ature !rads in an efpe­
cial rna nne to enlarge the conceptions, when 
we reflecl that G od is ever prefent, cur actions 
:fhould be guided hy the {hiBefl: rules of circum­
fpecl1on ; and when ·we ferionfly confider his 
infinite attribi )tes are not confined by f pace, not 
his exifi:ence or duration circumfcribed by time, 
·our imaginations naturally foar to the boundlefs 
ages of eternity. The Firmament, and the· 
various luminaries that adorn it, which are pro­
bably difiincl worlds, all co-operate to imprefs 
the mind with the rnoft fublime and •awful fen­
timents ; and in this refearch our intelleB:ual­
powers are abforbed in wonder ; and when ex.­
crted to their greatefi flretch, cannot fully com• 
·prehend the heights of omnipotent perfo&ion !. 

DIALOGUE 



D I A L O G U E XII. 

SATURDAY. 

On the Terraqueous Globe, various 
kinds of Earth, Foffils., and 

precious Stones. 

]14entaria, 

IN the courfe of my LeB:ures on Ail:ronom} 
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 
fyfiem ; J {hall therefore now ent.leavour to enu ... 
rnerate its properties and perfections, as the 
Terraqueous Globe, which is affigntd to us 
as a temporary abo::le, in our prefent probation­
ary fl:ate. 

Lady 
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Lady L,;uifa. I think th:it ,,,ill be a fubjet!t 
replete wirh many , interefl:ing and important 
particular~. 

Ment. \Ne mufl: fir ft conGder the Earth as a 
large mafs or body, of a Spheroid form, rather 
flatted at the Poles, and more protuberant at its 
equatorial parts, the furface cf which is divided 
from une Pole to the other by two bands of 
E,rth, and two of \Vater, of immenfe magni­
tude and dimenGons. As navigators have not 
been able to penetrate to regions at the Poles; 
from, the ice in thofe feas, the proportfon of 
Earth and \\1 ater cannot be preci[ely afcertain­
ed : only from what is dif.::overed, it is generally 
believed there is more fea than land. As it is 
my intent that my prefent infl:rnB:ions fhould 
be rather Philof~phical than Geographical, I 
!hall not fpecify the differ .. nt kingdoms and 
countries. on the Earth, but confine myfelf to a 
de6niti n of its connituent parts, and fhall af­
fix a Copper-Plate of the Globe, which will 
enahle you to judge of its confl:ruB:ion refpec.1:.~ 
ing its TerreCTrial and Aquatic properties. 

Lady J.;Jary. I fhall be very attentive to your 
obfervatio11s. from which I have no doubt Lady. 
L.ouifa and myfelf will reap folid advantage. 

M~n .. 
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P Ment. I !hall firft confider the Univerfal 
power, energy, or fpirit that is to be regarded 
as the Divine agent or efficient principle by 
which the whole mafs of matter in the Earth is 
actuated, agitated, or put into con!tant motion ; 
this evidently exifls, and is dernonflrated, by 
every object in N ~tu~e ; as if there were no mo­
ti-on, there could be no heat, of which there 
is a confiderable portion in the Earth, unqnef­
ti-ona:bly proved by the wonderful Pha::nomena 
of Hot Springs, Volcanoes, &c. · 

Lady L. I am amazed at thefe inflances of 
# 

Divine Ikill, exemplified even in the Earth, on 
which I never bef!:owed a thought. 

Men!. The next point to be explained is 
1he Univerfal Vegetation in the Earth, by which 
term you are to underOand fuch r.atural bodies 
as grow and increafe from parts organically 
formed ; but that have no fenfation or life. 
This effect is not confined alone to plants and 
trees, but is extended to fpars, fofftls, minerals, 
and metals, as Silver di frovers as perfect an ex­
panfion in branches and leaves as Fern ; and 
Gold grows in grains of different dimenfions: 
thus it is demonfhated that metals increafe in 
their proper Earth_, or Ores, in a regular pro­
cefs of V cgetation. 

Lady 
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Lady L. I could never have imagined that 
Gold was capable of growth, or iocreafe of 
buLk. 

Ment. The fa(t branch -of thefe wonderfol 

effects is the Univerfal Plafl:ic Power in Na-
ture, by which is meant that Principle which 
from the Creation arranged' the various forms . 
of Matter i.nto that beautiful fyfiematic order, 
which is unifonnly rnanifefi in the general re­
conomy of the Earth. To this permanent ef­
fect may be afcribed the invariable fimilarity 
and charaB:eFifiic marks that are preferved in 
every genus and fpecies of animals, plants, and 
the general produB:~ons of natu.re, which never 
depart from the leading traits of their genuine 
character: thus for infiance, Eanh, Sand, Gr~­
vel, Clay, Loam, &c. are unchangeably of the 
fame form or quality. Stones, Flints, Peb­
bles, Slate, Marble, l\1farca11tes, and Metals, 

have the fame fpecific properties in every region .. 
Spars, Cryftah,, and precious Stones are al­
ways the fame kind of R)dy: thus the wo1 ks of 
Nature are t:niform in their operations, and 
never deviate from the preICribed line of organic 
diflinclions. 

Lady ll-! 
a fubjeB: of 

1 01 all in futu re think the Earth 

importance, and !hall neglect no 

oppor-
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'<Jppo.rtun.ity of 00ierving its extraordinaty 4ua­
lities. 

lvfe,,nt. The folid parts of the Earth are 
formed of beds or flrata of different materials, 
which. lie one upon another in regular order. 
The fuil: (haturn confifts of Mold, or commori 

_ foil, intermixed wit~ a great variety of decayed 
vegetable and a~i.r:nal matter Dlended with fan­
·dy and. fl:ony particles. In different regions 
-the other !l-rc;1ta a.(e found to con{1fi of incon­
gruous, rnat-erials, variouOy difpofed, fuch as 
Sand,. Grave].,. Loam, Clays,. Argile, Marl, 

&c. In fomt Gtuations the firata are horizon­
tal, in otfue.rs tbe.y are inclined, and veins or 
fiilmes of Metals, Coals, and other mine·rats, 
frequently penetrate tluough the different beds 
or flrata to a great depth and divide them ~ every 

fl:ratum, eithe_r horizontal or inclined, has an 
equal thicknefs throughout its whole extent. In 
this mafs of folid matter, the fuperficial, or 
that nearefl to the furface of the Earth, is the 
leafl: pure in quality ; all fubfl-ances derived 
from th.e fea in form of fediment or fand,. and 
thofe compofcd f)f the combinations of the ani­
mal and vegr:table produl1ions, and that have 
been changed by vokane,rn fires or fublimed by 
the internai heat of the Globe, are transformed 

in 
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in quality, and become vitrifiable, or can be 

turned into Glafs, · by the fole action of fire, as 

all fixed matter, when decompofed in the great­

dl: degree, is reducible ultimately into Qlafs. 

You will therefore perceive that the different 

firata or beds of which the Earth are com_pofed, 

con{ifl of difl:incl layers of Sand, ~tone, 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 fl:riking inflance, where Nature devi­

ates from the ufual refemblance, between a 

production and its parent flock, as Flint that is 

the bardefl: in texture and blacker in hue than 

any fiony fubfl:ance, is produced from Chalk, 

which is of the foftefl: and whitefl: quality : it is 

not unufeful here to add the importance of Flint 

in firiking fire with fieel ; Chalk alfo is of ex­

ten{ive ufe, as it can be converted into Lime, 

Whiting, &c. aml is the moil remarkable ab­

forbent in nature. Chalky hills afford the befl 

Springs ,f foft water, and foften thofe which 

are of a hard quality: and to conclude my eu­

logium on Chalk, I fhall remark, it is in a va­

riety of cafes efficacious as a medicine, and an 

xceUent manure for Land: thefe' ufeful pro .. 

perties 
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perties render it fo valuable, it may be jufl:ly 
ranked as a celebrated FofTil. 

Lady L. I fear you have finifhed the ac­
count of Earth as an element, which I much 
regret, ~s I find it very curious and entertain­
rng. 

Ment. There are fome -other fpecies of 
Earth I will enumerate, as they are of e!fential 
utility to us in the general accommodation of 
life. The firfl: is Fullers Earth, which poffcffes 
an extraordinary purifying quality, and is of 
great ufe in cleanfing cloth from fpots of grea[e; 
and alfo is of important fervice in manufacl:ur­
ing cloths. 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, r n<l produces the fame effect 
to the eye and touch ; but is not poffeffed of 
its cleanfing quality, yet is of great ufe in ma­
nufacl::ories of China, on account of the white, 
fine, and firm grain of its texture. 

Lady M. The extraordinary properties 9f 
this Earth, like every other part of the creation, 
excite my wonder and admiration. 

Men!. 1 will next endeavour to clefcribe a 
remarkable FofTil called Mufcovy Glafs, which 
is the mofl: fuperior fpecies of Talk that the 

N Earth 
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Earth produces. The internal parts confiO: of 

plates or flakes of a thin tranfparent fubll:ance, 

very much refembliog thin fheets of gla[s, and 

tranfparent in proportion to their thicknefs ; and 

arc: often fo thin as to float in the air, and by 

refleB:ion, produce the mo(l brilliant colours in 

nature: this Fo{fil is not of a brittle quality; 

but pliant, elaflic, and (hong; which render it 

of great utility in optics, as it is not ea11ly af­

feB:ed by fire or flame. Amber is another Fof­

fil, the qualities of which I will briefly fpccify, 

it_ is fuppofed to be of a mineral nature, crnnfi(1-

ing of a kind of bitumen, that was once in a 
fluid fiate, hardened by a mineral acid, which 

is evinced, from the number of extraneous 

objects obferved in it, foch as {haws, fmall 

in feels, &c. its native colour is yellow, its fub­

fiancc is tranfparent, and of a hard compall: 

con{1ftency, admits of a high poliili, and is of 

an inflammable natme. This was the nrfl: 

fubftancc obferved to po/Tefs an attrntl:ive pro­

-perty, which I have already mentioned in my 

obfervations on elechicity. The next fubftance 

the ancients difcovered to be of an eletl:ric qua­

lity, is now called Tourrnalin, and as the Dutch 

jewellers found it attracted afhes, they named 

it Allies Tr~cker; as leB:ricity is of two kinds, 

amber poffeffes one q11ality, a11d g afs the other, 

but 

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

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

lt1ent. The·mofi renowned and delicate Fof­
fil the Earth affords, is called Ifland CryHal, 
which is celebrated by naturalifl:s and philofo­
phers, for its Gngular property of a double re­
fraction of light; like other CryO:als it is of 
a pure pellucid quality, and as clear as water, 
and like them grows from the hardefl rock and 
fione, in form of hexagonal pyramids, with ve­
ry iharp points. This Cry!1al is converted to 
the form of pri[ms, and by that means pro­
duces not only a double reflection of one objecl:, 
but a multiplicity, which occafion a variety of 
prifmatic colours that are of great ufe in the fci­
encc of optics. As I have already defcribed 
the Magnet or Loadll:one, I will not repeat my 
remarks on that fubjecl:. 

N 2 Ledy 
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Lady lvl. The[e obfervations on F ofiils are 

f o new to me, I cannot exp refs the pleafure 

they afford me; but pray my dear Mentoria, 

what does the word FoITil imply? 

Mmt. The term Fofiil is derived from the 

1atin, and means any fubflance which is, or 

may be 'digged out of the Earth ; but is more 

particularly applied to fome peculiar f pecies, 

that are difcovered in the interior part of its 

fubfiance. One of the mofl: extraordinary of 

this numerous tribe, is the Afbefl-os or Amian­

thus, which pc,ffeffes the wonderful q.uality of 

refifling the force of fire. In form and fub­

flance it appears like a common Fofiil flone 

on one fide; but on the other, exactly refem­

bles a piece of fine green filk or fatin; filky fi. 

laments .run through the whole length, owing 

to the firmncfs of its teitture, and the .natural 

polifk of its fibres, which when raifed up witn. 

the point of.a needle, appear of a foft Glky fub­

fiance, and as white as cotton. The ancients 

poffeffed the art of mar.ufactLu-ing this into fine 

webs of filk for garments,., and the moderns are 

not ignorant of the means, th ough it~ rare qua­

lity prevents its common ufe. 

Lady M. How valuable fuch garments 

mufl: have been. 
Ment. 
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Jl1ent~ This wonderful Foffil is of fo rare a 
quality, a· fufficiency of the curious fpecimen I' 
llave defcribed to you cannot be procmed; al fo 
from its brittle nature it mufl be interwoven with 
flax, and when formed into a fine thread, be 
?tJt into the fire to de!troy the flax, and by that 
means leave a pure Amianthus, Afbefios, or in­
combuHible cloth; this kind of Foffil, which is 

· found in England, is of an inferior quality a.nd 
no great value ; as thole of fuperior excellence, 
Lke every other kii1d of Foffil, are produced in the 
greateft' perfection in -hot countries. 
· Lady L. It is wonderfnl fuch extr.10rdin:iry 
fob'tances are found in the Earth,. 

}:1cnt; The ground· on v .. ·hich we tread· con­
ceals a fubterraneous mufeum of invaluable 
trtaf ures and curiofities; the deeper we penetrate, 
the more· profound our ideas mufl: be of that 
Being who created al'\ thefe extraordinary pro­
duB.ions. The next fpecies of Foffils I !hall 
defcribe is called Mundie, which is a kind of 
Marcafite, efl:eemed for its glowing colours 
that are innate and permanent, and when in an 
opaque folar microfcopc, appear not only great­
ly magnified, but exhibit an inexpreffible de­

gree of refplen<lent beauty. 

N 3 M en!. 
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Lady Jt1. It would give rne great pleafure 

to fee the objects yon have defcribed, and ~ hope 

my dear Mentoria you will be kind enough to con­
trive fome means of affording me this fatisfaclion • 

.A-:l nt. I will ufe my be(t endeavours to that 

effect; and !hall now proceed to give you fome 

idea of that clafs of Foflils which are held in 

the highd1 dhmation, as Jewels, Gems, and· 

Precious Stones. The Cryl1al is the moil 

common kind, it is devoid of colour, tranfpa­

rent, and of a \'ery hard texture, growing 

from rocks in a pyramidical form, and 
fome1imcs in the {hape of a pebble, as the Bra­

zil kind. Agate is ranked in this clafs, thoubh 
, cry common, it is for the moft part opaque and 

'ariegated with colours i11 a beautiful irregular 

manner. Jafpcr is found in form of a flint or 

pebble, and when wrought appears a bea11tjf11l 

green, fometimes fpotted with white cloud , 

and is rarely tranfparent except when it is very 

thin. The Emerald is green and in forms of 

pebbles and Cr) 11~1, and when poli fhed is of 

a beautiful lu[he. The Cornelian Sardius or 

Sarda, foun<l in pebble form, when polifhed 
is of a whitifh fie(h colour, or blood-red hue, 

and frequently variegated and veined with pale 

red and white. Onyx is a precious CT:one, femi­

tranfparent, formed in zones abcJut a centr:i.l 

body, 
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body, which conflitute its beauty. The Sardo­

nyx is nearly of the fame qnality, rcfembling 

the Sardius in its fle{h colour, and the O­

nyx in its annukr marks and tabulated form. 

The Top.tz is invari.1bly found in ;in oblong 

pebble form ; b) the ancients it was der.omi­

nated Chryfolite from its golden c:olour, in 

which it excels, but varies from a very deep to a 

pale tinge. Sapphire is a beautiful gtm, dif­

tingtii(h<.:d by its azure or fky coloured blue ap­

pearance. They are fometimes foun<l in colum­

nar · cryfialiine forms, and freqllently in the 

fhape of pebbles, and vary in the tinges of their 

colour, from the paleft to the <leepe11 degree. 

'I'he Ruby is greatly ei1eemed for its glowing ~. 

red colour and hard texture. The Carbuncle 

is only a fpecies of Ruby, but is fo denominated 

as when held up to the Sun it refcmbles a glow­

ing charcoal. The Beryl is a finer fort of 

Cryfhl, generally of a columnar form, but 

alfo found in pebbles, it is of a fine bluifh gree11 

colour, which it never lofes. The J acinth or 

Hyacinth is a Gem of the pellucid fort, of a 

red colour with a mixture of yellow; it is of 

a columnar form, fornetimes found in Pebbles 
I 

anci is fubj ccl: to a gre;i t v;3 riety of tinges from the 

1. uby to Amber. The Amcthy(t is a !1:one of 

N 4 · a bea1:1 ... 
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a beautiful colour, being a mixture of red and 
blue1 which produces every degree and gradation 
uf a purple hue ; it is fouud in fo~m of Pebbles 
and Cryflal. The G arnet is a Gem of a deep 
red colour with a cafl: of blue, variable in its 
tinges down to a flefh colour, it is always found 
in the Pebble form, and does not lofe its colour 
in fire like other Gems. 

Lady M. I fhall view the brilliant Gems 
that yo11 have enumerated with additional plea­
fure ; 110w you have informed me of their r~f• 
peB:ive pr0perties. 

ilde.71. There yet remains the mofl: refplen­
dent f pecies of Gem or precious fl:one for me 
to defcribe, which is the Adamant or diamond: 
this Jewel excels every fubflance in nature by its­
peculiar hard quality and the power of refraB:ing 
l ight ; it is cut ::md polifhecl by its own fub­
Hance reduced to fine powder, and its fuperior 
brilliancy is produced by its wonderful refratting 
quality, which greatly exc~eds that in Cryfl:al 
or Glafs. It is found in various forms of 
Cryflal and Cryfl:alline pebbles with feveral 
irregular fides which often have a native polifh ; 
its 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 hea,t 
of common fire does not affea this Gem ; Jt 1s 
t-he produce of the £.,(l Indies, and other parts 
li the Torrid Zone, vvhere all the fpccies of the 

mo{l: valuable precious CT-ones are alfo found. 
Lady L. Diamonds are fo beautiful in their 

efh.lt, one cannot fee them without admira tion , 
accompanied by a wjfh to obtain fuch brill iant 
ornaments. 

Ment. They may morally he confidcred as a 
leffon, as well as an external decoration ; th ei r 
latent brilliancy refembles intrinfic merit and 
fuperior abilities, and their refplendent l11fl:1e in 
a polifhed !late, forcibly inculcates the advan­
tages derived from the joint effurts of !kill ;:md 
judicious refinement. 

Lady L. Be affured, my dear Mcntoria, I 
w~l be more zealous to refemble the Diamond 
in its valuable re1plendent qualities, than to pof­
fefs it literally as an exterior dii1:inction refpecl-
ing rank or drefs_. 1' 

Ment. There are forhe other FoITils, nrJt 
difl:inguifhed by brilliancy, which are of great 
utility in Medicine, Arb, anJ various occupa­
tions. The Lapis Lazuli, of which the finc;l 
blue colour, called Ultramarine, is made. The 
·Turquoife Stone, fometimes reckoned among/1 

N 5 Gems. 
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Gems. Bifrnuth and Zink, much ufed in fol­

de.ring Gold and Silver. Antimony, celebrated 

for its medicinal qualities. Native Cinnabar, r 

vhich is a kind of Mercurial Ore, from which 

l'v1ercury is obtained. Sulphur, the moH in­

flari1mable fubfbnce in n;:iture, and of very 

dfentii.ll ufe in Medicine, and for the common 

purpofes of life. Bitumen, of a pitchy fulphu­

r~ous property. Afphaltos is alfo of a bitumi­

nous qu~lity. Napth:i, a liq11id Bitumen, Yery 

jnfl.:irnmable and difficult to extinguifh. Petro­

leum, a fulphureous oil ditlilling from the clifrs 

of rocks, an<l Arfenic, a mineral of a mofi de1 

I 

fhucr~ve poifonous qual ity. 

Lady M. I have heard of fatal accidents, 

by perfons taking Arfcnic, by accident or de­

fign. 
Jl,fent. The mifapplication of a variety of 

things proves detrir:cental, though in many ref­

peels they may be ufefu l when fkilfully em p1oy­

t'.d. As I have fmifhed my account of Mine­

rals, I fha-11 proceed to inform you the Earth 

alfo yields many falinc productions," difiiDguifh:. 

ed in the following fperies of Sdts, fuch as /\.. 

Ium, Sal Ammoniac, Nitre, Boi:ax, Sal Gem, 

&c. Vit ·ols of various kinds, blue, green, 

red, vvhite, &c. 
Lady 
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Lady L . I have frequently heard thefe things 

mentioned, but had ,not_ the leaft idea they \•,ere 

taken out of the Earth. 

]VI.mt. The interio_r p::nt of the Globe is ,rn 

inexhau/1ible magazine of invaluable treafurcs: 

the fuperfic ial obferver, who does not penetrate 

beneath its furface, has no knowl edge of the 

ri ches unexplored by his narrovv conceptions; 

whilft the Philofopher and curious Speculator 

difcern perfection in every atom of the varied 

compound Terrefhial mafs. The Deity may 

be traced in the mol1 minute obj-eel, and his 

attributes {hi ne with equal refplenclence in the 

comtnon Flint as in the Diamond's blaze! It is 

a circumftance which iliou!d excit~ our grati 7 

tude and praife, th:1t the feveral varieties of 

Stone, Coal , and many oth<."r articles which are 

of extenfive ufe, are a-bundantly diffufed, whilll: 

Gems and precious Stqnes are comparatively 

rarely found. A diverf1ty of foil is alfo a re 

markable infb·nce of Divine mercy and good­

nefs, as it greatly tends to produce abundance 

and diffuGve bleffingc;, In fr1me difhicls the 

Eart h is of a I ight fandy q11ality, in otl1ers of a 

clayey , chalky, ftony, or fh1ry property, an:i 

in many pa rts gravelly, or of a mixed fubfl:ancc, 

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
fione·, Frnefl:one, and Marble, others with mines 
or pits of Coal, and a variety of fubterranean 
fubfl:ances too numerous to be fpeci fied yet too 
important to pafs unregarded by the mofi: un­
learned of the human race. 

DIALOGUE 



D -I A L O G U E XIII. 

MONDA 1: 

-on the Terraqueous Globe, Ores, 
11etals, Vegetation, and ter­

refirial Beings. 

Mentoria. 

AS I have no doubt your curiofity is excited 

by my account of the various kinds of 

Ea th and Fofiils, I {hall continue-- our fubter­

ranean refearch and proceed to inform you of 

the nature of Ores an<l Metals. · 

Lady L I 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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Jl,,fent. Ore is a hard I\1ineraI Stone, either 
Rock or Pebble, which is more or lefs impreg­
nated with particles of Metal, thcfe when fepa­
nited from the earthy pr1rt, are melted into a· 
folid mafs or body of pure rv1etal : I will en­
deavour to give you a concife idea of this pro­
cefs. The l'\1liners have ftamping mills , whi h 
by repeatedly breaking the l11mps of mineral ore, 
at laft reduce th em to a kind of duf1: or powder, 
which is carried by a ftream of Vv ater from the 
mill, m·er feveral p, tforrns of Wood, lying 
one bdow the other, upon a gradual ckfcent , 
and cot fe quently upon each pl tfo rm the pow­
dered mineral adheres> in proportion to the fize 
and weight. of its part icles, the lowefl being as 
fine as is neceffary. Thus p I verizcd, it is 
conveyld to what is called the S ,1 elting-houfe, 
where it is pu into a la rge f urr_ace, with a pro­
per flux to promote its h 1fi,m, and thet e b1 the 

infl(le nce of the Fire it 1s r.elted , ;i , d finks to 
the bottom in a fluid ftate, and t1.e E :i.r ,h part 
all rife to the top ): bLiI g of a !1ghtc:r q11ali ty. 
T he melt ed meta 1s cl1a:ned c1tI into rL,itab!e 
ve!IeL, 'Nh · rt it gr dual y c01 ,fol .dares by -- ol d 
into m;,1 , (1 bfL .. t,Ces of n,ct~.I, fut h a~ Block~, 
Ingots, &c . &c . I h a ✓e ,Jrevi o.Jl obf rved 
the various effi els of vegetation in !ilver ore, 

i-vhich 
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which appears like branches and leaves in a 

multiplicity of beautiful forms. Copper Ore 

is alfo remarkable for the variety of brilliant 

tints it exhibits, and it is generally fuppufed, 

produces the different hues in the feveral f pccies 

of MarcaGtes or Mundics, Cryfl:als, Precious 

Stones, &c. 
Lady L. Thefe circumftances appear very 

extraordinary, I cannot forbear expreffing my 

admiration of their beneficial dfec1s; how ma­

ny kind of l\tfetals are there ? 

JV/ent. From tho[e properly called Metallic 

Ores, rnly [even, Gol<l, Silver, Copper, Iron, 

Tin, Lead, and Mercury, which all agree in 

the common char:i.B:er or nature of Metal, viz. 

a hard fbining mineral body, fu[ible by various 

degrees of heat, principal] y Fire, fubject to its 

particles being concreted by cold, malleable or 

duBile under the hammer, or any other weight, 

and fpccifically the hcavieft of all Bodies. 

Lady L. Is not Gold the 10!1: valuable Me;­

tal ? 

Ment. It is not only the mofl valuable, but 

the pu reft of all compound bodies ; it is proveJ 

to be the l:eavie(t by being 19 and a half times 

more weighty than water; and is more ductile 

or malleable than any other metal. It is fufible 

(that 



2 80 On the Ter.raqutous GJ:;be, &c. 

(that is, can be melted in the Fire), bu,t is more 
fixed, and lofes lefs in the Fire than any other 
metallic fubflance. It is of a yellow colour by 
reflected Light, and of an azure colour by re­
fracted Light, through the thin leaves thereof; 
has an obtu[e found, and is only diffolvable in 
Aqua Regia and Mercury. Gold is fomet imes 
though but rarely found in Ore, often in its na­
tive fiate, but moft commonly in f mall Grains 
or Duft in the fand of many Rivers on the Gold 
Coafi of Guinea, and many other places. 

Lady L. Which is the next Metal that yon 
arc to defcribe, my dear Mentoria ? 

Men!. Next to Gold, Silver is the mofl: 
pure, fixed, and ductile Metal. It is of a per­
fect white cclour, and refpecl ing its growth and 
form, bears a greater degree of Gmilitude to ve­
getable fubflances than any other metallic body: 
jt can be diffolvecl into a pellucid fluid, by Aqua 
Fortis, and poffeffes no colour. The next 
Metal in regular order is Copper, which is pe­
culiarly diflinguifhecl 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. It is 
chiefly found in a very hard fione of a dark co­
lour, running in veins betv,'een beds or layers 
of rocky Earth or Stone ; and fometimes in its 

pure 
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pure native form of a perfect malleable quality. 

It appears to have a vegetative power of fhoot­

ing inro twigs an<l branches, and very frequent­

ly exudes in the mine, in form of hlue pointed 

fhining Cryfl:als, in large heads of fix or eight 

inches wide, which have a beautiful appear­

;lnce. 

Lady M. Pray, Mentoria, what are the 
qualities/ of Iron? 

Men!. Iron is the harde(l of all metals, it 
is fofible by only the greatefl degree of heat, but 

malleable and duclile with a common red hot 

heat, and may be hammered till it becomes red 

hot, and is the only body in Nature fofceptible 

of the Magnetic power. It diffolves in Aqua 

Fortis very eafily, and more rapidly _ than any 

other metal, but is corro~ed by the acid in the 

air, and becomes rufl:y. When red hot under 

the hammtr, it emits fcales or flakes of calcined 

iron, highly magnetical. lr~rn is never found 

pure, but always in Ore, either Pebble or a 

hard Stone, it may be extracted by the Load­

flone from the Afhes of Plants, and in Cryf­
ta\izing, difcovers lefs of a vegetab~e form than 

any other Metal; it is of a whiti!h glittering 

,olour when brnken. 

Lady 
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Lady L. I recollect Tin is the next Metal, 
according to the rank or order you mentioned 
them in. 

J11cnt. Tin is the lightefl of all Metals, in co­
lour it is as white as Silver, but fofter than any 
other Metal except Lead. It melts with a fmall 
degree of heat, is malleable, not very fubjeB: to 
ruft, and poffeffes no fonorous quality, It has 
the leaft ~xity 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 !tone, 
and alfo in opaque Pebbler. 

Larlj 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 qua! itie~. 

_Ment. Lead is the next metal I am to def­
cribe ; it is tl1e heaviefi of all metallic fub­
fiances, except Gold and Mercury. It is the 
fofteft of all Metals, confequently melts the 
foone!l:, and is very ductile 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. 
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Lady L. I fear you are now come to the 
lafl branch of the Metallic Ores, whirh is Ml!r­
cury. 

Men!. The properties of M ercury, or 
Qyick-filver, will require particular expl ana­
ti on ; though a Metal, it is a Fluid Body, there­
fore you mufl underftand that Fluidity is one 
fta te 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 
is found infufficient to fix l\tfercury, or con vcrt 
it into a folid body, even in the frigid regions 
at the Arctic circle ; though at Petedburg an 
artificial degree 0f cold has been made to fix it 
into a body as har1 as Lead, and whiter ,than 
Tin when cut, and to render it dutlile anq 
malleable, by which is meant a flate capable of 
being beat by a hammer. 

Lady M. In your dcfcription of Metals I 
am furprifed that you have made no mention of 
Brafs, Steel, or Pewter. 

Mrnt. They are not natural, but facl:-i tious 
metals that are made by art. Brafs is a com­
pound produced by mixing pulverized Cala­
mine ftone with C opper, which by letting it 
fiand a proper time in a wind furnace, is con­
verted intCJ' Brnfs. S:-eel is not a diflincl: M etal 

from 
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from Iron, but only fo puri6ed 2nd altered by 
art, as to be of a finer grain and of a harder 
quality, confequently better fuited for making 
fharp inftruments and implements to cut with. 
Pewter is a COI]lpound of feverar metals and mi­
nerals fo compounded, as Tin mixed with Lead 
and Bra rs·, Bifmuth, &c. Tin Plates are in. 
rea lity I I on plates covered with Tin on b~th­
iides, and are penetrated fo f1rongly by the Tin,. 
they appear to be fuch by the whitenefs when 
cut ; but fl ill the Iron retains its magneti c qua­
lity. There is alfo a new mineral, called P la­
tina, which is even heavier than Gold, and in­
colour refembles that Metal, but is very hard 
and brittle; when blend€d with G old or Silver 
it produces a r ic h compound, fuperior in quality 
to Bell M etal, P inchbeck, or Pi inces Metal , 
of which a var ie ty of art icles are made . I hare 
been very expl icit and di ffufe in my remarks 
on metallic fubflances, as mofi fpecies of metal s 
are of effential utility.. In the fir ft in!1-an ce, 
Gold and Silver, by being converted into cur­
rent coin, produce the various accom modations 
of life ; and from the value, by the general con­
fent-of all ci vilized nations intrinGcall y allowed 
to th em, in a grea t degree conflit ute v;ealt h. 
It is fcar~ely po!L"ible to enumer::it~ the advan-

tages 
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1ages we derive from Copper, Iron, Tin, and 
Lead, if it were not for the feveral properties of 
thofe metals, we E:ould ~a\ e no b11ildit1gs or <hips 
confhucted, no ufeful implements. or utcnfils 
made for agriculture or domefl:ic pnrpofes, anJ, 
in fine, our fituation mufl: be reduced to nearly 
.a favage fl:ate, refpeB:ing the varied comforts 
and conveniences of focial intercourfe. From 
Mercury we receive many benefits we are not 
in every .inftance able to trace, as it is ufed in a 
variety of means, and produces many good ef­
fells philofophically and medicinally, which 
wotfid be beyond your comprehenfion and my 
prefent pmpofe to explain. I have dwelt mure 

on thefe f ubterranean treafures, as I am con­
vinced very few comparatively have a clear noA 
t·ion of their importance and wonderful quali-­
ties, though in other ref.peels what are 11fually 
termed well -informed an<l cultivated by a liberal 
education ; thus many who are deeply lkilled in 
fcientific learning are totally ignorant of the pro­
du[lions of Nature, and the general fyfiem of 
the U rnverfe. 

Lady L. I am furprized that the generality 
of perfons fhoul<l be fo inattentive to fubjeB:s of 
fuch importance. 

Jl,,Jent. 
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Ment. This almoft univerfal confequcncc: 
arifes from the prevailing erroneous habit of 
confining infiruB-ion to particular branches of 
knowledge, ufoally called fcholaflic or claffical, 
which render perfons learned refpeB-ing words, 
.3nd ignorant concerning the general fimB-ure 
and properties of things. · As I have endea­
vourcc.l to explain the interior produclions of the 
EMth, I fhall now proceed ·to confider thofe 
inflances of Divine power exemplified in the 
varic.d vegetable fubfl:ances that grow on its fur­
face. Vegetative Nature d:ffers very effentially 
from animal e, iftence, as it confifls alone in 
growth, which is commonly cal led its life. E­
very Plant properly defined confifls of various 
dc:terrninate parts, which have this vegetative 
povvcr by Nature, of unfolding themfel 'es.from 
a certain fixed point or b.i!Js downward into the 
Eard1, and upward into the Air: the defcencl­
ing part is gradually unravelled, protruded, ex­
tended, and carried forwards in numberlcfs 
branches and ramifications through the ircum­
jacent parts of the reftfl:ing Earth, S ones, 
Rocks, &c. to the moft filamentary ilate ; and 
this affemblage of parts is called tllL Root. The 
afcending part confifls of much greater variety, 
and in facl conflitutes the whole fubitance of the 

Plant 



On the Terraqueous Globe, &c. 

Plant in miniature. The vegetative power in 
the Earth caufes the feveral part.- in the P rntula 
(or embryo of the plant contained in the feed) to 
evolve and unf 1lcl themfelves by impLrceptible 
rlegrees, till at length they are fcparated one 
from the other, and appear above ground in the 
proper arid f, ecific · forms in what are calkd 
Leaves, Blades, Sta l s, Sterns, Branches, flow­
ers, Seeds, &c. which compofc the adult, com­
plete Plant. 

Lady Jl;[. I have frequently fawn feeds in 
the garden, and obferved with much pleafure 
their gradual procefs of growth. 

Men!. Every S-::ed contains in itfelf th e 
whole Plant's Grnilitmle on a [mall fcale which 
produced it: this Plantule, or Plantula, is 
placed in the fi.deof each Seed, confi(ring of two 
parts c<dled Lobes ; it is included between and 
connecled with both on the fide where they 
JOin. The ceconomy of the circulation of flu­
ids thro11gh 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 attraclion 
between the particles of matter in bod ies. If 
we attentively examine each particular p:u of a 
Plant, they appear to be created for fome im-

portant 
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portant purpofe or ufe, the Root for its ftability 

and nourifhment from the Earth, the Fibres to 

contain and convey the Sap, befid.es which there 

are a brge fort of veffels to contain the pro:ier 

and fpecific juice of the Plant, and others to 

carry air for the degree of ref piration neceffary 

to its exill:ence. The outer and inner Bark-0f 

Trees ferve to defend the Trunk and Boughs 

from the exceffes of heat, cold, and drought, 

and to convey the Sap or vegetati\"e nourifhment 

for the annual augmentation of the Tree, every 

fpecits 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 

fuperincluced over the 'vvood the la[t year, which 

never bears any more, but with the old wood 

fen·es as a bloc:k to fuftain the fucceeding annu -

al coat or covering. The Leaves ferve btfore 

the Gemma or Bu<l is explicated, to defend the 

Flower and Fruit, "'hich are e\·en then perfeB:ly 

formed, and afterward to preferve the Branches, 

Flowers, and Fruit from the intenfe effeB:s of 

the Solar heat, and alfo to prevent the too rapid 

evaporation of the moiflure about the Root. It 
is worthy of oblervation, that notwithftanding 

Plants by culture and manure may be highly 

improved in quality and di: 1enfions, yet the 

fame 
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fame P laflic Power wh ich operates in every o­

tl1er part of the Cre:ition prevents their exceed­
ing in growth beyond the limits of their original 
fpecific form. 

Lady L. A Garden afforJs f.uch a variety 
of pleafures, it -is fcarcely pof11ble to fup pofc 
any perfon vvho11y infenfible to their impreilive 

effeB:s. 
Men!. Horticulture, or that kind of fl-ud y 

which is confined to the cuhivation of Gardens, 

js a purfuit fraught wi th i-rnrnmerable fources of 

delight and improvement; yet Vegetation -is fo 
-diffufive in its extent, and in every branch even 
in its wildefl: fi ate abounds with fpecimens to 
exc ite our wonder and admiration : I {hall there­
fore bri efly confider its general effeB:s. In the 
firfl inftance, the greatefl part of the dry land is 

covered with a kind of carpet of green grafs an ci 

other herbs, not .-only mofl pleafing, but the 
mofl:- falutary to the vifual organs, and this is 

al fo decked with great vari ety o( Flowers of 
beautiful colours and forms, poffeffed of far.a ­
tive and fragrant odours, cond1icivc to our gra ­
t ification, and the refrcfhme11t of our animal 
fpirits. The Earth is likewi fe furnifhcd with 

beautiful Shrubs and ftately Trees, affording us 

not on ly pleafant and nourifhing Fruits, many 

0 Gums, 
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·Gums, Liquors, as Turpentine,Tar, &c. Drug:1, 

and valuable Medicines; but alfo Timber and 

utenfils for all kinds of trade .and vari½d occu­

pations conducive to the general convenience of 

the human race, and .the fupport of fubordinatc 

animals. It is gracioufl y ordained by Provi­

dence, that vegetables which are doogned for 

animal fuf.ter.iance are abundantly produced and 

increafed, and many propagated not only by the 

Seed, but alfu by the Root producing off-fets, 

fome by ·creeping under ground, and others a­

bov.e the furface of the Earth. It is a flriking 

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 Oats, are very gene­

rally diffufed ; and that Wheat, which is the 

purefi and rnofi falutary kind, flourifhes not 

only in temperate, but in regi'ons of an extreme 

hot and cold clim~te, and is alfo of a remarka­

ble fruitful nature; which even Pliny, who was 

a Heathen, prod~ced as ?n argument in favour 

of the bounty of God <lifpenfed to Man. When 

we reflect what myriads of beings are fupported 

by herbs, grain, and general vegetation, we are 

naturally led to acknowledge the wonderful pro-

vifion 



, ,ifion that is made for every fpecies and grada­
tion of animal life. The Earth yields an am­
ple flore of every requifite to fufl-ain the general 
reconomy of the Mundane fyfl:em, every parli­
de of which is fubjecl: to the fame general laws 
and properties, as thofe clearly defined aT!d fpe­
cified m the regular order of the U niverfe, Ter­
refl-rial as well as Celeflial. On a general fur­
vey of thefe blefTings, it \l\'ould be a heinous f pe­
cies of neglecl to withhold that tribute of grate­
ful acknowledgment for the benefits which, as 
inhabitants of the Tcrraq11eo11s Globe, we en­
joy from the combined effects of the varied per­
fecl ions I have fo imperfectly delineate<l. T,he 
Earth is the bafis and fupport of all animals 
an<l Plants, and affords them the hard and folid 
parts of their bodies, yielding us not only food 
and fufl:enance, · but alfo raiment. The beings 
ufually ,called Terrefl:rial an1mals, from being 
inhabitants of the Earth as their congenial Ele­
ment, are Man, ~adrupe<ls, Infecls, and 
Reptiles; thefe are all refpeclively fo judici­
oufly arranged, that the mofl: perfect harmony 
fubfi(ts. J:3eafl:s of Prey are confined to deferts 
and their native dens, by the refl:raining hand of 
Providence; whil(t thofe which arc docile a~d 
domeO:ic, are more generally diffufeJ, and by 

0 i their 
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their varied properties conduce either to ou 

fuCTenance or convenien.ce, fon:e being fit for 

food. others for the fupport of burthe11 s d.nd la. 

borious purpofes, and many for our effentia l 

benefit or amufement. The noble qualities of 

the Horfe, the fidelity of the ·D og, the utility 

of Oxen, Cmvs, and Sheep, are fubj eB:s wh jch 

mufi: afford rational grounds for admiration. 

The degree of infi:inB: approaching to rationa­

lity, exemplified in the Elephant and Beaver~ 

and the _eminent portion of fagacity found in a 

great ,variety of other ar:imals, cannot fail to 

.m
1 
r -'.;·s a contemplative mind with a juf1: fenfe 

.of Di 1ne Wifdom, more efpecially when we 

refleB: that thefe bejngs, though fuperior in 

fi:rength, are fubordinate to the human race, to 

whom they are under fubjeB:ion by the decrees 

of all gracious Providence. I will next conG. ­

t.ler the nature of Infects, which are fo called, 

as their bodies appear as it were infeclcd or di. 

vided into different parts, their eyes arc all fix ed 

in their heads, and not moveable as in other 

animals; every fpeci es of winged Infects have 

but two eyes, but all the different kinds of fpi­

<lers ~ave fome four, many fix., and others eight. 

The .InfeB: Tribe is fo numerous, I {hall not 
, .. 
attempt to enumerate them, but !hall only re­

mark 
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.urk they vary very effentially, the fa·11c ani­

mal being at one time an In1eB:, the next a 

mere .. epti lc, and afterwards neither Illfc8: 11or 

H.ept ;!e1 and are alfo Aquatic as well as T crrcC­

tria l. The various changes of the But lcrtly 

and Silk-worm are well known; and many 

ernark:ible infbnc:cs migh t be produced of [v .. 

ve:·al tr:rnfmuta tions in form and q11ality, that 

would be beyond my prcf~nt purpofc.; to def­

Gribc. The mcchanifm of the (m;:illdt I nfec.l: 

is a fubjcct of moil exquifite fymmetry, and 

freq uently of refplendent beauty_; an<l their o­

perat ions, in their [ever~.l allotments and fl:ations, . 

extremely curious. The Spi<ler, the Bee, the 

Silk-worm, an<l the Ant, afford leffons of in­

genuity, indnfiry, and prudent ccconomy, wor­

t-hy of praife, and in many refpecls of imita­

tion. Spid!!rs arc not in reality proper lnfecls, 

as they have l!O feelers, no wings, more eyes, 

·and more legs, and their he:1ds are joined to 

their bodies; fome Infects have two tranfpa~ 

rent mcmbraneous Wings, with fmall hairs or 

briftles on the fur face , and others have four 

w ings , two brge and two fmall, 

Lady iVI. ·Pray my dear Mentoria, what is. 

a· Reptile? 

03 111::nl~ 
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ll1ent. Any thing that creeps or crawls afo11g· 
with many fn:iall feet, which canfrs them gene­
rally to be called I\.1ultipedcs, many <?f this 
tribe have been denominated Centipedes, as if 
they had a hundred feet, and many Nlillepeclcs, 
as if they had a thoufand·; which is not to be 
underfl:ood literJlly, but as jmplying, that the 
animal has a great number of feet ; fuch as 
Wood-Lice, C.1terpi!L.ns, mofl: 'vVorms, and 
all the Lizard kind; for notwithflanding they 
J1J c b.ut four feet, they move by creepting and 
~raw1i11g along. Snails alfo have no diflincl: 
legs, yet belong to the Reptile clafs, as their 
motions conGfi in gliding on the furface of any 
fubfbnce. 

Lady L. Arc not Rept-iles ufually confidered 
-as an inferior ordtr of beings? 

Mmt. They poffefs many extraordinary 
qualities, though pe1 haps not foch dif1ing11ifhing 
marks of excellence as many other parti of the 

· c reation. I will next engage your attention on 
the Feathered Race, which are the mof1 gay, 
melodious, and elegant fpecies of animals that 
exi/1. If we confider the beauty of their plu­
mage, the exq11ifite harmony of fome of their 
notes, the wonderful infl:incl: they clirplay in 
forming their ncfls, and re:iring their young ; 

we 
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we muft allow they are poiTeffed of m:my em i­

nent qualiti es , as they delight the eye by their 

exterior perfections, charm t•he ear Ly the mofi: 

perfecl melody, and regal'e the appetite by the 

del icious qu ality of the fle(h in many fpec ies ; 

and by their great variety, and brilliant colours, 

en t'i ven th e general' appear;1 nce of nature. Birds 

that have a carnivorous appetite, are called 

Bi rds of P rey, fuch as the Eagl'=, Vu lture, Ki te , 

Hawk, &c. T he feathered tr ibe are :11!<> di­

vic ed into twtri <- il'lds, L and and W.iter Fowl, 

wh!ch clearly diftinguifhes their prope1 el e-ment. 

W hen the fo rmation aL1d plumage cif Birds are 

attentively confidercd, tht y appear to be po!Telf­

ed of ex traordinary beauty and agility; it is alfo 

r.ern arkable, that forne can fwim, wh illl: thofe 

of ligh ter bodies, fly to great heightst and· many 

migrate at fbted feafons, and rctun'l in regular 

order to their native regiom. In thefe annuab 

excu rfi·1e flights, thefe delicate · beings mufl be 

fubje8 to great exertiCJns and difficulties, and 

proceed w~th a degree of regularity which would 

nut di ,~race an army of veteran troops. 

Lady JV!. I admire Birds, and take great 

piealure in keeping and fte<ling them. 

l\Jent. Every purCuit th at tends to in create 

your reverence for the Author of N atu re; is 

0 4 laudable 
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hudable , and to a mind unperverted from a jufi 
tenfe of the:; Di\ ine attributes, evcrv, the moil 

J 

m inute o )jec.t excites grateful fen fat ions Oa 
- moral rctrofpell. of the Terr:iqueous Globe, 
· ve {ball find it ab,rnnus \\'~th vai:ied fu bf1an ti aL 
provilion fur its 1:mnerous inlnb:tants. The 
beafts of the fa:ld are forn'iLicd with pdtur;:ige, 
herba eou~, and f:uin:1cious food, I.i'lfects and 
Reptiles are amply r~ippLcd ,sith fof1enance by 
the \'ar int:s produ..:l.in:1s cf n'get,lii•.m. B:n.ls 
~ire fuppcrte.i by feed-, fru its , ami an infinitude 
of rcCuurccs the fields anrl gardens afFord ; and 
as it is the propcrtl of muft animals to prey on 
thofc of an in ferior quality, they eat infects ;:rn<l 
reptiles, wh i\f1: many animals of fllperiur 
Hrength and rnagni ttide prqron them; this uni. 
\'crfal property produces a general kin<l of car-
11age, as the human race are nouri fhed and [11p• 

ported by the infe,rior bei ngs, vvliich by t)1e ex­
prcfs appointment of their J\,1aker, are creat d 
for their ufe, ancl fubmitt ed to their care and 
proteclion. 

DI:\LOUUE 
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TUESDAY. 

On. Mountains, Rivers, the Sea, 

Submarine Produ8ions, Fifhes, . 

Amphibious . Animals, and Zoo,. . 

phytes. 

lllfentoria,1 . 

• N our progrcffive invefl:igation of the ,vo11-

derful qualities of the component p::irts of:• 

the Terraqueous Globe, the next that demands 

our attenti n is Mountains. 

Lady Louija. I know that Rocks and Ivioun. 

t ins are of a great fize ancl fl:upendous height; 

but pray Mentoria be very explicit refpetling · 

their fev·eral ufes and confl:rull:wn. 

0 s Mmt, 
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Jvlent. A Mountain, or high hill is a part 
of the Earth rifing to a con11derable height above 
the level of its furface; anc.l a rock is a large 
mafs of flone, rooted in the ground. The ori­
g;n of Mountains, many fuppofc, was the na­
tural effeu. of the Deluge, whilfl: others main­
tain they have been produced by explofions, by 
the means of fubterrancan fires, and that they 
}1ave probably great conc.lvities beneath them ; 
fince it has been proved that fubterranean fires 

· have raged in caverns under ·the fea. By ma­
ny, Mountains '~re rafhly confi<lered as excref­
cences or imper,fotlions, yet in reality they are 
pro<luB:ive of great benefit to the human race, 
~nd many fpecies of animals, by affording !hel­
ter from the i-nteufe cold of the Northern and 
Eaflern winds, and ferve alfo for the production 
of a variety of vegetables and mrneral5, to which 
no other foil is congenial. Thefe terreflrial 
protuberances greatly add to the bea.t1ty of the 
fcenc, by the contrafled variety they produce of 
hills and vallies; as it is certain if the Earth 
were an even ffat forface, 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• 
t:on, I will never in future prefume to wi!h 

any 
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any part of the univerie different from what is 

produced by the unerring effects of Divine wi£.. 

com. 

M-ent. This determination wi!I prove an ef­

feclual barrier againf1 hafty conjetl:ures, and 

confequent erroneous opinions; as we may de­

pend that there is not an atom in the whole Vo­

lume of Nature, incongruous to the organic 

confl:rutl:ion of the complete fyftem. In proof 

0f this affertion, it is evident the continuity of 

ridges and cha,i,ns of lofty mountains, generally 

being found to run fr0m Eafl: to, Weft, confe­

q.uently prevent the pmgrefs of the vapours to­

wards the Poles, without which they would alt· 

run from hot cmrntries arid leave them deilitute 

of Rain. Mr. .. Ray remarks, as an argument 

of the importaf\Ce of Mountains, that they con­

denfe thefe- vapours like Alemb-ic heads (by 

which you are to underfland a vcffel ufe<l, for the 

purpofe of difl:illing tiquicls) and fo by a kind of 

external difl:illation,. give origin to Spring-1- and 

Rivers, and by that means, and by amalling, 

cooling, and compacling them into Rain, ren­

der the torrid regions habitable. Mountainous 

fit1 ations are al fo the only temperature in which. 

animals of feveral defcnptions can exi!t. 

Q;6 Lady 
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Lady L. I am now fully convinced of the 
advantages <lerircd from Mountains, and wiU 
r1ever be weak enough to wi!h the Earth were a 
perfccl level furface. 

Jl([,m t. To the benefits I have alrearly fpeci­
fic<l, I n:rnO- add their importance by the produc­
tion of Mt.ti.ls and l\.1incrals ; as the mountain­
ous parts of the E .trth, tb0t1gh apparently on! y 
very large and high Rocks, freq11ently covered 
on th€ outGde with verdure and herbage, are 
interiorly compofed of 1\-Iines vvhich contain aU 
thofe productions, to which we annex the idea 
of intrinllc value. M0tmtai1.1s, by the <liverfity 
of the foil, are remarkable for producing the 
greateO: nriety of vegetables, ancl peculiarly 
thofe appropriated to medicinal purpofes ; they 
alfo prove in fame degree b.uundaries and de,_ 
fences to the ter.ritories and kingdnms in co:1ti.­
nent·al countries. 

Lady M. When you are defcribing Moun­
tains, you fometimes mentior:i Rocks ; in what 
degree, my dear Mentoria, are they counected.? 

ivient. All the Earthy fubfl:ances of which 
fome l\!Io\mtai ns arc compofed,. and with which 
they might nee have been coverer!, have far 
;lges bc:cn wafhed away from thei r fummit, and 
nothir.g is left rem:.iin :ng but immenfe Rocks, 

that 
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that r.otempeft:has been able to defhoy, 'vvhich 

caufe the tops of Mountains to be bJre and 

pointed, an<l occa!ion tho[e maffes of Rocky 

fubflances that frequently fall from tremendous 

precipices. When Hills and Rocks are found 

formed of a heterogeneous mafs of Manne pro­

duclions in inland fitu:itions, fuch as {hells and 

fial: .. s of Sea-weed', and in other refpeB.s of a 

fimilar quality with thofe which ftand vvithin 

low water mark, it is reafonable to [uppofe they 

are fo many wrecks and monuments of the ge­

neral devafl:ation the Deluge produced; as a mafs 

incorporated with petrified Sea bodies cannot 

ot~erwife be rrobably accounted for at fo re­

mote a dif1:ance from their genuine native fource. 

Lady L. Are there not a great number of 

Rocks in and near the Sea? 

Men!. Undoubtedly, and which freq11enrly 

produce the mofl: f; t~l effecls to mariners by the 

calamity ufually .called {hipwreck, occalloned 

by the veffels dafhing again(t the Rocks. Thefe 

fubf1:ances are formed of the common [ediment 

of the Sea} as fand, bones of Fillies, fialks of 

Sea Weed, empty Shells, and a variety of ex­

traneous marine prod11B.ions, that are ro1led in­

to beds by the, co Cl:ant agitation of the Waters, 

and th us bting blended together, by the violence 

of 
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of the flux and reflux of the Sea, a-re banked 11p• 
towards the iliore, which is the caufe of the in­
clination or dipping of Rocks. No fooner is . 

this flratum )·aid, than there is a continual ac­
ceilion of the fame matter, till the mafs has 

reached a certain height in Water. Thefe loofe 
materials, as foon as vegetation commences, are 
adhered by a [hong-cement, and affume the con­
fif1:ency 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 fubHances. 

_Lady Jl,f, I now have a clear notion ofi 
Rocks ~nd Mountains, but pray Mentoria def~ 
cribe what Volcanoes are, and by what means. 
produced? 

Ment. Burning l\10untains, u fually calledi 
Volcanoes, contain in their interior parts ful- . 
phur and bitumen, with other combu!l:ible mat-. 
ter, which ferve as food to a fubterranean fire._ 
The orifice fiom which the eruptions proceed,. 
are often of great extent, from wh~nce iffue_ 
flame, _ ftreams, or rivers of bitumen, fulphur.,, . 
melted meta], ,and clouds of cakined flones ,_ 
cinders, aIJd enormous maffes of Rocks, which 
:are treme!ldous in their operations, caufe Earth-. 

quakes, deftroy citi1is, overthr w l\1ountains, 
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and agit::itc the Sea. In Europe there are three 

remarkable Volcanoes, Mount Etna, Mount 

Vefuvius, and Mount Hecla. In Aria ~d A­

merica thete are a great number of burning 

l\1ountains that fometirnes emit fire and fmoke, 

and alfo in Africa there are feveral pha;nomcn1 

of this kinJ. In continent;1l countries, tl.e 

Mountains ufually form chains, and in IOands 

are generally more difl:incl: and raifed above the 

Sea in pyramidical or conical forms, and are 

denominated Peaks; all thefe prominences are 

maffes of Rock.s heaped one upon the other, 

from fome of their fumrnits occaGonally emit­

ting burning matter !imilar to Volcanoes. Pi;-e­

cipices that are between Rocks, are caufed by 

the finking of Rocks, ,from the effecl: of air and 

frofl: which feparates them, and by the joint ef­

fort of torrents, they are divided into a variety 

of cleft forms. 

Lady L. I believe the next fubjecl: you are 

to illul1rate will be Rivers ; I expetl: they wilt 
prove a pleafing contraa to the burning Moun­

tains. 

Ment. In defining the properties of Rivers, 

we fh.1.ll find they are only Waters defcendi ng 

by the ir g ravity to lower parts of the furface .of 
the,,E:1rth, in proper channels, and are entirely 

occa-
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occafioned by great qt1antities of Water col­
lecrec.1 on the tops and fides of l\1ountains and 
h :gh lands, from the acrnmu lated \·apours of 
Rain, Snow, Fogs, Dews, and alfo Cloud~, 
vvhich run through Ya1 ious chinks and apertures 
into their internal cavities and refervoir-5, ti l 
they are complettl y filled. The fuperfiuous 
Water afterward flows through various channels­
and rece!fes to the fides of l\tfountains, 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 intermit­
ting, and fome of a reciP.rocating quality. 

Lady M. I haYe hearJ you frequently men­
tion the Head and l'vfouth o Rivers, what d . 
thefe ferms fignify? 

Ment. The Head of the Ri1·er is the fource 
from which it fidt fprings, and the Mouth im­
plies where it empties or difcharges itfelf into 
fome Sea: thus the Nile rifcs in the Abyffinian 
!\,'.fountains and falls into the Egyptian Sea, a 
fituation immortalized in ·Fame, by Lord Nel­
fon's brilliant villory. 

Larly L. I recolleB:: yom {hewing me the 
fevcn Mouths of the Nile, in the m::ips of your 
facred hifl:ory. Pra ·, J\1entoria, what are the 
principal benefits th ,it ve derive from Rivers? 

M,111. 
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./1,fent. They are fo <liffu11ve, I cannot pof­

fibly nduce them to any fpecific form or num­

ber. In the firl1 infhmce, their flux and refl ux 

occa11oned by the influence of Tides, ,, hich I 

have ;:ilready explained, are produced by the at­

tractive powers of the S1in and 1v1oun on the 

Ocean, and preven t that t1agnation wh ich would 

inevitably render the water of a p11tricl q11al it_,' , 

confequently of a def1r ,clive tendency. In the 

next place, Rivers fupply water for the genc.-r.:l 

accommodation of life, are indifpenfibly necef­

fary for Navigation, driving of Mills, working 

of Engines, and a variety of other important 

purpofes, beyond my ability to fpecify. R ivers 

p0ffefs many extraordinary qualities; the prin­

cipal_ Rivers fall into th~ $ea; but there are 

fome that lofe themfel ves in the fand, and others 

that appear to penetrate into the E arth ; it is 

alfo obfervab le, that in inland fituations at a dif­

tance from the Sea, they fl ow in a direll: line, 

but as they are near their Mouths t1ey acquire 

m ore of a winding or ferpentine cour[e in their 

progreffion. 

Lady L. Pr;1y, M entoria, what are Lakes? 

ildent. A L ake is a ftanding poof, or great 

collecl ion of waters, which differ in quality; · 

fo me have no connection with any R.i ver, ,1nd 

from 
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from which no water goes out ; othen do re­
ceive Rivers, and from which alfo others run;­
and there are fome which only receive Rivern, 
I fhall not fpecify the different Lakes, as I fulf y 
explained th-at branch in my Lecture on Geo­
graphy. 

Lady M. As you have finifhed your ac• 
count of Rivers, I fuppofe the ne:>...~ fubje'.ct' of. 
your inflruclions will be the Sea . 

.lvient. Sea is a general term adopted to fiX­

prefs the immen re body of falt water oppofcd _tl), 
that of Rivers, which is of a different qual"ity ;. 
though . thofe \1afl briny expanfes that encom­
pafs the Globe, with fl:riBer propriety are de­
nominated the Ocean, the word Sea being with 
more jufiice applied to deno t-e a particular part 
or divifion of the general mafs, often fo calle(l 
from the countries it wallies, or from other 
~ircumflances, as the lri!h Sea, Meclirerranean 
Sea, &c. &c. 

Lady L. 1~he Sea is an object, that I con­
template with great del ight; th erefore I wi fh 
to be informed of its dimenfium, aud molt im­
portant ufes. 

Ment. The extent of the f11p erficies of the 
Sea

1 cmpared to that of the Lalld, is not pre­
cifc.:ly afcenained, tho ugh it is generally fup­

pofed 
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r1ofed to exceed two thirdc:;. As the vVaters of 
the Earth mufl: neceffarily rife to the furface 
thereof, as being fpecifica lly of a lighter q1 1:1 li .. .. 
ty; it was exped ient there fhould be large ca ­
vities, as receptacles to contain them, or they 
would have overfpread the fuperfictes of ! he 
Globe, and render.ed it uninhabitable for kr­
refl:rial animals. 

Lady M. What would have been tht im­
mediate caufe of that dreadful effect ? 

A1mt. The centre of the .E.:trth is fuppofc<l 
to be of a magnetic quality, by being the com­
mon centre of Gravity, to which all objects on 
the Terraqueous Gl:,be invariably are attrall:­
ed; and as it is the nature of Fluids, that they 
equally yield to equal powers, and the power of 
attraction being every where equa.l, at equal dif­
tances from the centre, it follows as a natural 
confcquence that the fuperficial parts of the Wa­
ter will every where conform themfelves to an , 
equi-diftant fituation from the centre, and by 
that means conflitute the furface ot a fphere, as 
far as they extend. 

Lady M. This rationally accounts for what 
before appeared to me inexplicable; but pray, 
my dear Me:1tori~, what is the depth c~f the 
Sear 
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Ment. The depth or profundity of the O'­

ce~:in ' D fosne places is afferted to be unfathom­

abl • 1·1d in others variable, fome few parts are· 

a · \ a mile deep, but the moft common 

de; , 11s are from 60 to I 50 fathom ; and the 

r r · dities are much ltf-s in Gulphs and Bays­
th:11: in Qceans ; an<l in general ' the depth of the 

Sea bean; a great analor:y to the height nf moun=­

tains on land, 

Ladv L. l am forprizeJ· fo many R1n'N1 
fallir,g into the Sea, do not caufe it · to ovrr­
flow. 

M ent. The. chie( caure why. the Sea doc, 

not encreafo by the means of a varl accel1i0!1 

of waters from Rivers, is pr incipally occafioned 

by the Waters returning from the Sea by fubter-­

ranean. cavities, and aqueduct'-, through 'ari . 

ous parts of the Earth; and· a.Jfo from the quan­

tity of vapours raifed from the Sea and fallin 

on the land which by that means caufe only a. 

circulation, but no increafe of \Vatcr. 

L ady L. It is fmprifing that the Sea,. whicn 

frequen tly appears fo tempdl:uous, does not at 

thofc periods inundate the land. 

Ment·. It can only be afcribed to the om-­

nifc\cnt decrees of an uver- ruling P ro vidence ; 

that the Sea fhoul<l comnofe itfelf to a level ,. or . 1 

equ o1 l 



equal fuperficies, and with the Earth be com­

prifed into a [pherical form, and that it {hould 

alfo be defiiled by fl:rancls, iliores, and certain 

.limi~s :- as hovvever the S1:a may appear to rage, 

its .Divine Creator thus proclaim~, " thus far 

fhalt thou go, but no fmther"! Notwithfl:and­

ing the Sea does not exceed its bounds in a de­
gree to prove de/1:rnB:ive,_ in fome infl:ances fe­

v.cral encroachments hare been made, of no im­

portance when con11dereu as relatively conneB:ed 

y.1ith the ·ge~eral reconomy of the univerfc. It 
is a matter of difpute whether thofe encroach­

ments made by the Sea on the bnd, or whether 

the Land or the Water are gaining on each o­

.the·r~ in this terraqt:eous Globe. In Great Bri­

tain [everal encroachments have been remarked; 

.in the time of Augu(h1s, the IOe of Wight was 

a part of the If1ami of Britain, fo that at that 
.period the Britons croffed over towards it 'vvith 

carts loaded with Tin. I1_1 general on the Ea/1:­

ern 11de, the Sea has gained ground, whilfr on 

the Southern and W eCl:ern it has increafed it) 

fame places, and loft in others. 

Lady L. What produces the beautiful Waves 

and different appearances of the Sea? 

lvlent. The natural effects of the Flux and 

Reflux of the Sea, by the mutual attraction 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 doclrine of Tides, as produced tJy 
the univerfal power of the Laws of Gravity 
and Attraction. The Waves, Billows, and 
Surges ·which caufe fuch a varied fublime effect, 
are occafioned by the agitation of fo va fl: 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 directions. The falt-

- nefs of Sea Water is on very rational grounds 
afcribed to Mines and Mountains of Salt <lif­
perfcd in the depths of the Sea; this faline pro­
perty is of diffufive utility, as it preferves the 
great expanfe of Water from the effeB:s of pu­
trefaEl:ion, by keeping it pure and uncorrupted; 
it alfo renders the Water more denfe or heavy, 
an cl confequei:t1y better fuit ed to fuftain {hips 
of 1ar~e burthen, and promotes the purpofes of 
·navigation by being lefs liable to freeze, and 
thereby prove inacccilible, and alfo to nourifh a 

variety of beings whofe native Element is the 
Sea, and lardy, to fert ilize la:nds by the falutary 
effecls of its faline vapours, and the qualities 
that are extracled from its extraneous matter, 

as m~nure. 

.Laay 
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L ady iW. You have given me fo clear an ac­
count of the Sea, that next Summer, when I 
go to Weymouth, I fhall view it with peculiar 
pleafure and attention. 

M ent. There yer remains many wonderful 
properties for me to defcribe, in particular, ref­
peeling fubmari11e vegetative productions, whi ch 
include Plants, Shrubs, an<l Trees, that grow 
under the Sea, or on its immediate coafl::s. 

Lady L. I have frequently feen Sea Weeds 
of varied defcri;Hions, and have had many in 
m y poffeffion. 

Ment. The Submarine vegetables are di­
vided ir.ito three claffes, Plants, Arborefcent 
Shrubs, or Cor.a11ines, and Coral Trees ; as 
due hard fu'bflance of which thefe produB:ions 
con fifl: is called Coral. The texture and form 
of thefe varied objects are fo well known, I 
fhall not attempt to defcribe or enumerate 
them ; they differ very effentially in their ori­
gin from .the nature of terrefl:rial Plants, which 
a re germinated from a feed, and derive their 
n ouri!hment from the Earth by means of their 
r oot and fibres, whila Sea Plants are fixed by a 
broad bafis to the hard furfaces of Stones and 
Rocks, and appear to receive their nutri'ment 
and growth through the general component parts 

of 
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of their br.dies-, and have no Seeds or Flowers. 

As thefe plants are confiderably lighter than 

Sea Water, they are confequently fupportecl by 

it; and when by accident they are torn from 

the f ubftance to which they adhere, t-hey r wim, 

and are wafhed on iliore by the [urges of the 

Sea, and by being cafl: on the Coafl:, afford im­

provement to the ·cmious, benefit to thofe em­

ployed in agriculture, and alfo in glafs manu­

faclories, by burning the Sea Weeds for the 

falt their afhes contain. 

Lady M. I never before knew that Coral is 

a Sea produB:ion. 

iVlcnt. The fpecimens yon have feen, di f­

f er very effer-itially from the Corallines I have 

jufi mentioned. The Coral you admire is a 

vegetable Spar or Cryflal, that the Earth pro­

duces, which is nouritlied b_y Sea Water; it 

chiefly grows tipon Rocks in various fpccics, 

form , fizes, and colo11rs; the rnofl: perf ea fort 

of C oral is the red and white, as the black Co­

ral is in faB: only a fubmarine wood. Befides 

this genuine kind of Coral, there is a fpurious 

fpeci<:s, called Madrepore, of which ther eare 

fome in Canada of a lively blue hue. The 

form an<l growth of Sea Plants are a fl:rik ing 

proof of Divine fkill, and that the motion of the 

Water 
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Water extends to a confiderable depth ; as thofo 
Pt.ants wh1ch grow at the bottom of the Sea, 
and at a great diftance from its furface, gene 
rally are of a flat form, in fomc degree refem­
bling the confl:ruc1:ion of a fan, but not wi th. 
late.ral branches like T rees , which formatioa 
is peculiarly adapted to enable them to en.coun­
ter the tlux and reflux of the tide, wi thout fuf­
tain ing any injury as to their figure or duration~ 
In the moft profound abyffes ,. of the dep ths of 
the Ocean, Mr. Ray thinks it highly probable 
there are neither Plants nor Fifhes, as their re­
mote fituation from the external fu rface would 
render the portion of air, and the ft1pply of in­
fell:s as food, inadequate to the purpofcs of ex­
iftence; and from the influence of their aquat ic 
element, Submarine Plants are of a du fky olin? 
colour, but never of a vivid green hue, like tc1·­
reflr.ial vegetables; though many are of the mofl 
delicate texture, and poiTdfed of inher-ent beau ­
tiful colours .: and to the variety I have already 
enumerated, the Sponges which are common 
jn ule, con~itute a <lifbncl order of Submarine 
Vegetables .. 

Lady il. Do we not derive feveral ackan ­
t~ges by being inhabitants of an lfl;1nd? 

P l:ifmt. 
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lrlent. We are benefitted very effentia1Iy by 

em infular fituation ; in the firfi: infhmce, by 

the extent of T1ade and Commerce, and alfo 

by the confequent influx and connetlion with 

the mo!1 <li!lant regions, which accumulate 

wealth, and tend to the general civilization ot 

the inhabitants of fuch a difiinguifhed Irle, blefl: 

by local advantages, and protected by lenient 

laws adminifl-ered with impartial ju-ft:ice. Not­

,vithflanding you are well informed refpecling 

the principal I ilands in the different parts of the 

Globe, I mufi add fome remarks refpeB:ing the 

New IOands that' are fometimes produced by 
the fudden operation of fubterranean Fires, or 

by the more gradual procefs of fediments of 

Water, thefe are but rare; but there are many 

New Hlands ocrnfioned 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 Coafi:s, and by encroach­

ing on others, and thereby covering the lowclt 

part of the forface, by that means produces tire 
fatne effells; and it is obfei-vabte, there are but 

very few iffa-nds in the middle of the Sea, but 

chiefly near to continenta1 countries, where they 

were probably formed, either by the retreat or 
• :approach of that irrefi!lible body of Water. I 

fhall 
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-!hall now clofe my account of lf1ands; I hope 
you are truly fenfible of the individual and gene­
ral bleffings we enjoy, as natives of a land en­
lightened by Chri{\ianity, refined by the pro­
grefs of Arts and Sciences, and protctled by a 
wife Conftitution, which is the bafis of Civil 
and Religious permanent fecurity. 

Lady M.. It is impoffi.b!e for me to exprefs. 
irJY gratitude for the dif penfation of the blef­
ftngs you have enumerated ; and I regret the 
prob:ibility of your having completed your ac­
count of the Sea. 

Ment. Concerning its general properties, 
I have little more to ohferve, but as I have en:­
cleavou.red to explore rts mofl: profound vecelk~ 
and its abundant produtlions, it is in fome 
degree nece!fary for me to make fome remarks 
concerning its vario\1s Inhabitants. In this 
refearch, Fillies are the fir{l clafs of beings, that 
prefent themfelves to .our view, which may be 
thus diflingui01ecl ; fit:ft of the cetaceous kind 
-that includes the vVha.le in all its varieties, the 
Dolphin, the Grampus, and the Porpoife, which 
in fome degree refemb.J.e Q.1adrupcds in the.ir 
intern.al conflrucl:i0n and hab.i.tudes, and cannot 
fubfifl under the water> for any confi<lerabfe 
le,ngtb. of time; the· next tribe ,He of the Car-

P2 tilaginous 
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tilaginous kind, which have cartilages or grif­
tles inflead of ljones, and are fobdivided into 
the Shark, and Ray kirnt The next are the 

fpinous k iml of Fifhes, or tbofe of the bony 

kind, which ar€ fo numerous, they are fame­

times divided into a variety of claffes, to denote 

their fevcral propertie~, fome of which poffefs 

a poifonous quality. The lafi order is Shell 
Fifh, VI hich are thus ranked. Firfl: the cruf­
tac ous kind,, fuch as the Lobfter, Crab, Tor­
toife and Tunle; next the tdhceous fpecies,. 
1he {hell of which may be conGdered as its ha­

bitation : as thefe fubjeB:s may be traced in 

.infinite variety, as the means of giving you a 

clear idea of their feveral generic diflinclions, 
I iha ll inform you that Ariflotle divided them 
in the following manner. The univalve, or 
tul'binattci, which co.nfifl: of · one piece like the 

:fhell fa fnail; fccondly the bivalved, confifling 
of two pieces unite<l by a kind of hinge, as an 

Oyflcr; and lafl:ly the multivalve, conGfling of 

mor ti,an two pieces, many of which tribe are 

formed of a number of part~. All thefe vari­
ed fpecies arc found in different depths of the 

Sea , and are valuable in proportion to the ir 

beautiful, or rare propert ies. 

Lady 
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Lady L. A friend of mine gave me a col­
leB:ion of fhel'ls which I greatly efteem,. I. be­
Iicre he brought them from the Eafl: Indies:· 
Pray Mentoria, are not Pearls produced from 
fome kind· of Shell Fi!h? 

Ment. The m0fl rare and bca1:1tifi1l fpedes­
of Shells a-re brought from Eafl:er.n regions j 

your pFefent wiU appear doubly valuable, if you­
not only admire it for the· varied exterior elegance 
of its feveral fpecimens, but alfo reflect 
that the mofi minute- a,rtide has been the abodq 
of forne animated being. Pearls,.as you• rightly 
imagirie, are the produclion of Shell Fifh, ma­
ny of which are found to contain Pe~rls, but 
particYlarly that fpecies which has obtainetl 
the name of. the Pearl Oyfter ;. it has a larg~ 
fhong !hell of a· whirifh hue, exteriorly of ~­
wrinkled. rough textl,lre,, and-in the infide of a 
-filver colour and· f mo@t bi qµali ty ,. from which 
what we call the Moth~r of. Pearl -is produced,. 
The Oyflers which conta1n the fuperior kind of 
Pearl, are principally found in the Gulph of 
Or mus, and fev.eral parts in the Eafl: . lndies~; 
though there are Pearl Fiil~eries eflabli!hed in 
various places in. the A1fian and American feas, 
and thefe valuable· O,yfler,5 ar.e procured· by a· r~­
gular procefs of diving for. th€m, to a confider~ . 

P 3 ble 
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... b'.e depth, which is effected by the efforts of 

flcill, undaunted by imminent danger. Pearls, 

wh ich are efl:eemed as an elegant coftly or.na­

rnent, next in degree to precious fiones, are 

nothing more than a preternatural excrefrence of 

the Fifh, probably not the effect of difeafe, 

bilt only produced by fome extraordinary means 

from the fame matter that confl:itutes the fhell. 

Lady L. It is extremely kind of you to give 

us futh a part:cuhir account of thofe things 

which we fo often ,·ic,v, but have never feriouDy 

regarded. 

M n1t. I have endeavoured to clefcribe the fe­

veral kind of Fifhrs, which you rnofl: fhive by 

fome other means to be circumfiantially ac­

quainted with. Fifh in general may be regard­

ed as inhabitants of the Sea ; though fame par­

ticular f pecies live in frefh Waters, and others 

migrate a~nually to Rivers to depofit their 

fpawn, which could no! be fo fafely di1pofed of 

jn the tempefiuous depths of the Ocean. The 

coI?flrnB ion of Fi{hes is admirably adapted to 

thei~ peculiar fitt ation; th~ air-bladder with 

which they are a1moft: univerfally endued, ena­

bles them to refpire in an element apparently un­

~ongenial to that purpofe. Their fins, and tail 

arc formed of a texture, to accelerate their pro-

£ refs, 
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grefs, and keep their body in proper equilibrium 
and due courfc = and their great fecundity is 
wifely ordained for the prefervation of each fpe­
cies, as they are not only food for Man, but 
the objeB-s of prey for all fuperior kinds of 
Fi l11es, which make regular depredations on 
each other, and fubfifl: by that meam:, and 011 

the infecl-s and plants the Sea produces. 
Lady M. Are not Fi (hes a very wonderful 

tribe of animated be ings r 
Ment. Without d()ubt, and di/1inguiD1 ... d by 

feveral charaEl:eriHic marks, as well as by great • 
inequalities in their dimen11ons, fome bc ;ng fra-
ly, others covered with {kins of a f mo,Jth f urface, 
and many defended by a coat of a hard. yet often 
of a brittle quality: they are a1fo fiibjecl to great _ 
variations in fize, fame being of a large magni­
tude and others diminu.tive; and great numbers 
fit for food, but fome particular fpecies of a 
poifonous nature. Befides Fillies, there is ano­
ther kind of animals whofe proper elemen,t is 
the Sea ; fuch as Seals in their feveral varie­
ties, the Walrus and the Manati : thefe crea­
tt1res air form a diftincl clafs in the fcaie of be­
ings, by being comrounded of heterogenous 
qualities, which render the~, notwithftanding 
'they are animals, nearly allied to the Cetaceous 

tribe 



On },,Jcu11lai1u, f:fc. 

tribe of Fifhes; as the Sea.l and Walrus have· 

a kind of members refembling four feet, conre­

quentl·y approach nearer to 9t 1ad'n!peds than to 

Cctaceous Fi!nes; but 1he Manati- by having 

onlv two fore feet, rcfembl:es- the Cetaceous ., 

kinJ moi;e than ~:11aclrnpeds. The Seals, and· 

\iV alms affo, from the peculiar conHn-1ctiun of 

theii; heart, can fubfifl: erther ·on vVater or 

Land:: but the Manati fpecies canncn properly 

be termed amphibious, as- they never entirely 

Jeave the water, but only advance their head to 

the fbore to eat grafs and herbage :· they are 

fometimes fouRd. in Salt Water,.. but chiefly in 

Creeks and Rivers near the Sea, but not very 

far from land. 

lady L. \Vhat do you mean by am~ 

phibious animals, my dear Mtmtor:ia :. is the· 

Sea Bear of that quality ?-

M ent. The Sea Bear, which is often called' 

the White Bear, the Po1ar Bear, or the Sea Bear, 

is not of that clafs, as it only lives occafionally 

()n the fields of ice in the frozen Seas, and at 

other times on land. The term amphibious 

is properly applied to fuch animals as are con­

firuB:ed to breath the air-, but pafs the greate{t 

part of their time in the 'Nater, as that ele. 

rnent affords them the mofi food, fuch as the 

Frog, 
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Prog, Otter, Beaver, &c. &c. ancl likewife 

1o feveral fpecies of plants as grow either on 
Land or in the Water, viz. the Al<ler, Wil­
low, &c. &c. 

Lady Mary. I fear you .have finifhed your 
account of the Sea, its producl:ions and nu ­
merous inhabitants ; and I anticipate with 
m uch concern that your inO:ructions on N ,aural 
Philofophy are nearly terminated. 

i'✓.lent. There yet remains another branch 
of exifl:ence immediately connecl:ed with the 
Sea, called Zoophytes, that are not produced by 
the ufual coutfe, but by difleclion; as, if they 
are divided into feveral parts, each becomes in 
due time a perfecl: 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, 
&c. to which they fo firmly adhere, it is with 
d ifficulty they are feparatcd without effential in­
jory to thei r texture. They are of var ious fpc­
cies, forms, fizes, and different colours, one 

I 

in part icular, is called the Sea Anemone, and 
others refe:nble young Aloe leaves, and many 

when 
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when expanded, appear like Flowers beautifuTiy 
variegated. 

L"d_,,v L. How can thefe produBions that 
refemble flowers,. be animals ? 

Ment. It is evident they are poffeffed of 
animal powers, :from the moti.ons and a8ions of 

their bodies ; and they are afferted to be very 

expert in catching ,rnd derouring their prey ; -

fuch as Crabs, &c. &c. To this wonderful 

clafs of beings, the Pulypus, the Earth Worm, 

and all the varieties of \he Sea Nett}es, properly 

belong, ·and v~ry pwbably alfo, thofc that pro­
duce Coral, and Sponges. 

Lady 1.l-1. The -next time that I am on the­

Sea coaft, I wifl endeavour to get fome of thofe 

Animated Plants; as I <hall take great pleafure 
in fuch curiom Pha:nomena. 

A1ent. I have confi<lered the Eafth, firft as. 

a Planetary Orh,. p.eif-oirrni:ng its annwal. courle· 

round the Sun ; fecondly, as a Terraq.ueous. 

Sphere compofed of Land and Water; and 

laflly, as a Congregated Globe, i.nhabited. by 

myriads of beings endHed; wit la: powers fuited to, 

their f1ate of exiftence. On a. phjJofophicaL 

furvey of · the operations of Natme, it appears , 

evident, that t,he D-eity i-n a-variety of infbnces,. 

gradually unfolds his <.Liviue attribut e::s in the ge-
neral 
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1,eral fyflem of the Univerfe. In the animal 
daffes, the gradatinn is progrefTive from Man 
to the Ape; from the Ape to ~1adrupe<ls; 
from ~1adrupeds to Cetaceous An1mals; and 
from thofe tribes to Birds, Fithes, and Reptiles. 
By extending this refearch itill further, we may 
dearly trace the degeneration from Reptiles to 
Infects; from InfeB:sto Worms; from Worms 
to Zoophytes; and from Zoophytes to Plants. 
In each variation the cleclenfion is marked by a 
combination of qualities ·which have a kin<l of 
analogy, and form a regular ibade that connects 
every genus into a fy!lem of perfect order, and 
organic harmony. 

Lady M. I had no idea there were fuch 
fimilarities and connections as you have fpeci­
fied; but am now dearly convinced, that every 
p art of the Creation abounds with perfections, 
\J1h1ch are not fufficiently the object of atten­
tion. 

Ment,. The Univerfe proclaims its Maker's 
praife, by the vat-i< ,US proofs it exhibits of Di­
vine Excellence; bleffings which are diffufively 
d.ifpenfed, though but imperfectly eflimate<l or 
.acknowledged. Our gratitude {hoold be pecu­
liarly excited when ,we reflect, that in .the gene­
ral fcale of Being, the Human Race hold the 

fir(l 
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firfl: cbfs. This fuperiority arifes wholly from 

their intellectual faculties; as feveral inferior 

·fpecics exceed them in . fhength and magnitude, 

an<l by the operations of inflinct, equal them 

in ingenttity, and many other valuable qualities; 

therefore their pre-eminence alone originates 

from the poITeffion of.Reafon, and that immorral 

pme intelligence of I\1ind that render them 

c;:ipable to judge between Good and Evil, and 

to contemplate the wo I ks of their Creator. 

The general fubordination that may be deline­

ated in all parts of Animated Nature, as ne­

ceffary to the ex.ifl:ence and welfare of every 

member of each fpeci cs, infpires a con templa­

tive mind with acquiefcent refignation refpect­

ing the fevera1 fl:ations and allotments in life, 

which conf1itute collateral degrees, conform­

ing to thole in the Animal Genera, as relative 

to cliflinltive qualities. Thofe properties which 

exalt Human Nature-to its greatefl poffible de­

gree of perfection, are univerfally difpenfed; 

- fuch as Reafon, and the va-rious operations of 

Intellect ; whilfi partial diftinltions, as ele­

. \'ated Rank, Riches • and Power, are only oc­

. -cafionally be!towed to fulfil tl:ie general pur­

. pofes of order, requifite for the benefit of the 

Community; as indivi<lually, thofe po!feffions 

neiLher 
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neither enfure happinefs nor prove an exemp­
tion from the various conflicls and viciffitudes 

of temporal events. On an impartial retrof­

pecl: of fluman Frailty, and a jufl: flatement 
of Divine Mercies and difpenf~tions, thofe 

mufl be confidered as ineflirnable that deliver 
Mankind from the dominion and penal confe­

quences of Sin, by the perfect atonement of 
our bleffed Redeemer! Let thefe fublime truths 

enlighten your minds, and produce humility ~n 

its mofl: comprehenfive and refined fenfe, which 
in the highefl: fiation, is not inconfifl:ent with 

dignity of character ; endeavour by your exam­
ple and precepts, to fiern the current of popu­
lar error in all m~tters that operate againfi the 

fuggeftions and decrees of J\f oral Principles. 
By your gerieral conducl: evince an uniform de~ 

vou~ reverence for the Chrifl:i.an Religion, Ho­
ly Ordinances~ and Sacred things ; but above 

all, as th~ ultimate criterion· of your duty, ch~~ 
rifu an entire, unlimited confidence in the Pro';"' 
mifes of God, and th~ efficient Frotecl:i~µ of hia 
Divine Providence! 

F I N I S. 
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The GLOBE to face the Title. 
Table of Diameters and Difl-ances of PLA-

NE TS, to face Page ••.•••••••••••••• 2-S: 
The NoRTHERN CHLESTJAL HEMI­

SPHERE, and the Sou;H E RN CE LEST x'­
AL HEMISPHERE t to be placed between 
pages 54 and Si, on a Guard. 

Lifl: of CoNsTELLA TIONs&-ST ARS to face p. 8 

ERRATA. 

Page 6. Line 5, for fr, read in. - 8, - 20. for hid, read hidden. -- 58. - 19. for Pluadu, read Pleiadts. 
66. - 27, for is, read are. 

- 70,--;- 17, for Arche;'le4es, read Archimtde,,, 
-- 145. -- S .. for is, read m·e. 
-- 167. - Il· for re9uires, read requirt. 

•- 244. - 9. forfurrounds; readfurround. 
~ 2.!4-9. - 18, f~r Paraftlena, nad Parqfalt1t~ •. 
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